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INOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISE€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIETO
oOpa3oBaHuUs: OHA 00ECIIEYMBACT U3yUCHHUE JIPYTUX JUCIUIUIMH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHHTAPHOTO IIMKIOB, €€ OCBOCHHWE HEOOXOJMMO IS
MIPOJIOJDKEHUST 00pa30BaHUs M B MIOBCETHEBHOMN KU3HU. Pa3BuTHe y 00yJarommxcs
HAyYHBIX TPEJCTABICHUN O TMPOWCXOXKICHUM U CYIIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHHs MaTeMaTUYECKON HAyKOU SBJIICHUN U MPOLIECCOB
B TIPHPOJC W OOIIECTBE, PO MATEMATHYECKOTO MOCIUPOBAHUS B HAYYHOM
MO3HAHWUU U B TIPAKTHUKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYIHOTO MHUPOBO33PCHHUS
¥ KayeCTB MBINLICHUS, HEOOXOMUMBIX JIJISl aIalTallik B COBPEMEHHOM ITU(POBOM
obmiectBe. M3ydenue anredpbl oOecreynBaeT pa3BUTHE yMEHUS HAOIOAATH,
CpaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT KPHTHYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JEHCTBUS W BBIBOJEI,
dbopmynupoBath yrBepxkaAcHUSA. OCBOSCHUE Kypca alreOpbl o0ecreuynBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYalolUXCsi: OHM HCHOJB3YIOT JIEAyKTUBHBIE U
WHIYKTUBHBIC PAcCYXXIACHUS, 0000IIEeHNEe W KOHKPETU3AINIO, aOCTparupoBaHue H
anajoruto. OOyueHue  anrebOpe  MmpearnonaraeT  3HAYUTEIbHBIH  O00BEM
CaMOCTOATETLHON JCSITENIBHOCTH OOYYalOIUXCs, TO3TOMY CaMOCTOSATEIHLHOE
pelIeHHe 3a1a4 SBIAETCS peanu3aluen e TeIbHOCTHOTO MPUHITUIA O0yYEeHHUS.

B crpykType mporpammbl y4eOHOTO Kypca «Anredpa» sl OCHOBHOTO
o01iero o0pa3oBaHus OCHOBHOE MECTO 3aHMMAIOT COJIEPKATEIbHO-METOANYECKUE
JuHuU: «Yucnaa ¥ BRIUUCICHUSN», « ANTeOpandecKue BhIpAKCHUSY, «YpaBHEHUS U
HepaBeHCTBa», «Dyukuumy. Kaxnmas U3 3THUX coaepikaTeIbHO-METOIUYECKUX
JUHUHN pa3BUBAETCS HA MPOTSHKCHUHU TPEX JIET U3YUYEHUS Kypca, B3aUMOJICHCTBYS C
IPYTUMH €ro JUHUSMUA. B xome wu3ydeHus y4eOHOTO Kypca OOyJaroIImMCs
MPUXOIUTCS JIOTHYECKH PACCYXK/aTh, MCIOJIH30BATh TEOPETUKO-MHOXKECTBEHHBIN
s3bIK. B CBsI3M ¢ 3TUM B TIporpaMmy y4eOHOro Kypca «Ajredpa» BKIIOUYEHBI
HEKOTOpPBIE OCHOBBI JIOTHKH, IIPEACTABIICHHBIE BO BCEX OCHOBHBIX pasjeiiax
MaTeMaTU4eCKOro 00pa3oBaHUsl U CIIOCOOCTBYIOIIME OBIAJCHUIO O0yYarOIUMUCS
OCHOB  yHHUBEPCAJIBHOIO MareMaTthdeckoro si3bika. CofepkarenbHONH |
CTPYKTYpPHOM OCOOEHHOCTBIO YyueOHOro Kypca «Aunredpa» SBISIETCS €ro
WHTETPUPOBAHHBIA XapakKTep.

Conepxxanue muHUM «YucCaa W BBIYUCICHHS» CIYKUT OCHOBOM ISt
JTATbHEHIIET0 U3yYeHUS] MAaTeMAaTHKH, CTIOCOOCTBYET Pa3BUTHIO y OOYYAIOIIUXCS
JIOTUYECKOTO MBIIUICHUS, POPMUPOBAHUIO YMEHHUSI MOJIH30BATHCA AITOPUTMAMH, a
TaK)Ke TPHOOPETCHHUIO MPAKTHUECKUX HABBIKOB, HEOOXOMMMBIX ISl TIOBCETHEBHOMN
KU3HU. Pa3BuTHe MOHATUSA O YUCJIE HA YPOBHE OCHOBHOIO 00IIEro oOpa3oBaHUs
CBS3aHO C pAalMOHAIBHBIMH M HUPPAMOHATHHBIMH YHCTIAMHU, (HOPMHUPOBAHHEM



MPEJICTABJACHUN O JIEMCTBUTEILHOM 4YHCJE. 3aBEPIICHUE OCBOCHUS YHMCIOBOM
JIMHUU OTHECEHO K cpeAHeMy 00111eMy 00pa30BaHHUIO.

Conepkanue JByX aireOpandecKkux JUHUM — « AnreOpanuecKkue BhIpaKeHUsD)
U «YpaBHECHHS U HEPABEHCTBa» CIOCOOCTBYET (HOPMHUPOBAHHIO Y OOYUAFOIITHXCS
MaTEMaTUYECKOro ammapara, HeoOXOJAMMOIro MJisi pEelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX TMpPEAMETOB M IPAKTUKO-OPUEHTHUPOBAHHBIX 3aaady. Ha ypoBHe
OCHOBHOIO 00miero oOpa3oBaHMs Y4YeOHBIA Marepuan TPYyHIUPYETCS BOKPYT
paIMOHAIBHBIX BBIpAKEHUI. ANreOpa JeMOHCTPUPYET 3HaUCHUE MAaTEMATUKH KaK
A3bIKa JJI TOCTPOEHUS MAaTEMAaTHYECKUX MOJENEH, OMUCAaHUsS NPOILIECCOB U
ABJICHUM peajbHOrO0 Mupa. B 3agaun oOyueHus anrebpe BXOAAT TaKkKe
JajdbHEWIlee pa3BUTUE AJITOPUTMUYECKOTO MBINUICHUS, HEOOXOAMMOTO, B
YaCTHOCTH, IS OCBOCHHS Kypca WH(GOPMATHKH, ¥ OBJAJCHHE HaBBIKAMHU
JNEAYKTUBHBIX paccyxaenuii. [Ipeobpa3oBaHne CUMBOJIBHBIX (OpM CrIOCOOCTBYET
Pa3BUTHIO BOOOpaXeHUsI, CHOCOOHOCTEN K MaTeMaTUY€CKOMY TBOPYECTBY.

Conepxxanue pyHKIIMOHAIbHO-rpadUueCKON TMHUN HAIEJICHO Ha MOJyYeHUe
OOyJarOIMMUCS 3HAHUN O (YHKIMSIX KaK BaXKHEHUIIIEH MaTEeMaTHYECKON MOJEIH
JUTSL ONTUCAHUS M UCCIIEOBAHMS PA3HOOOPA3HBIX MPOIIECCOB U SIBJICHUM B IPUPOJIC
u obmiectBe. M3yuenue marepuana crnocoOCTBYET Pa3BUTHIO y OOydarouiuxcs
YMEHHUSI UCTIOIb30BaTh Pa3IMUHbIE BHIPA3UTEIIBHBIE CPEACTBA SA3bIKa MATEMATUKHU —
CIIOBECHBIC, CHUMBOJHMYECKHE, Tpaduyueckwe, BHOCHT BKJIaJ B (HOpPMUPOBAHHE
MPEACTABICHUI O POJIM MATEMATHUKHU B PA3BUTUU LIMBUIN3ALMU U KYJIbTYPBHL.

CornacHo yueOHOMY IMaHy B 7-9 kiaccax u3ywaeTcss ydeOHBIM Kypc
«Anre0pa», KOTOPHIA BKJIIOYAET CJICAYIOIIME OCHOBHBIE pPa3eibl COJECPIKAHUS:
«Uucma w BBIUKCICHUN», «ANTEOpandecKue BBIPAKCHUS», «YPaBHECHUS W
HEpaBEHCTBa», « DyHKIHUW.

Ha u3yuenue yueOHoro kypca «Anredpa» orBoaurca 306 vacoB: B 7 Kiacce
— 102 gaca (3 ygaca B Henenro), B 8 kimacce — 102 gaca (3 gaca B Henenro), B 9
kimacce — 102 ygaca (3 yaca B HEJIeIH0).



COJEPXAHUME OBYUYEHUA
7 KUIIACC

Yucsa 1 BBIYMCICHUSA

JpoO6u OOBIKHOBEHHBIC M JECATHYHBIC, TIEPEXO] OT OFHOM (POPMBI 3aMHCH
npobeit k apyroi. [loHsATHe palMOHANBHOTO 4YKCIA, 3alucCh, CpaBHEHUE,
YIOOPSIAOYMBAHUE  pallMOHATIBHBIX  4Hcel. ApudMeTHdeckue JeUCTBUS €
palroHaNbHBIMM yuclaMu. Pemenne 3agad U3 peanbHOM MPAKTUKU HA 4acTH, Ha
JpoOH.

CrereHb C HaTypaJibHBIM I[IOKa3aTeJeM: ONpelesieHue, MpeoOpa3oBaHue
BBIPAKEHUI HA OCHOBE ONpEJIETICHUS, 3aUCh 00NbIInX yucen. [IponeHTsl, 3anuch
MPOIICHTOB B BUJE ApOOU U JpoOU B BUJIE MPOIEHTOB. Tpy OCHOBHBIE 33/1aud HA
MIPOLICHTHI, PELICHUE 3a7a4 U3 PEATbHOMN MTPAKTUKHU.

[IpuMeHeHne TPU3HAKOB JACIMMOCTH, pA3JIOKEHHE Ha  MHOXKUTEIU
HaTypaJIbHBIX YHCEII.

PeanbHbple  3aBUCUMOCTHM, B TOM 4YHCile TpsiMas U  oOpaTHas
MPONOPUUOHAIIBHOCTH.

AnredOpanvecKkue BbIPAKEHUS

IlepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAKEHUS C IIEPEMEHHOM. JlomycTuMBbIe
3Ha4YEHHUs nepeMeHHbIX. [IpeacTaBiieHne 3aBUCUMOCTH MEXAY BEIMUMHAMH B BUJIE
dbopmynsl. Beraucnenus no ¢popmynam. [IpeodbpasoBanme OyKBEHHBIX BHIPAKCHHH,
TOXKJIECTBEHHO paBHbIE BBIPAKEHMsI, TMpaBHiia MpeoOpa3oBaHHUsl CYyMM U
MIPOU3BEICHUH, TpaBUJia PACKPBITUS CKOOOK U MPUBEECHUS MOIOOHBIX ClaraeMbIX.

CBOICTBA CTENEHU C HATYPAIbHBIM OKA3aTEIEM.

OnnowieHsl U MHOTOWIEHBl. CTeneHs MHOrousieHa. CloKeHUe, BBIYMTaHuE,
YMHOXEHUE MHOTOWICHOB. DOpMysbl COKpPAIEHHOIO YMHOXEHHUS: KBaapar
CyMMBl M KBaapar pa3HocTH. DopMyrna pa3HOCTH KBajapaToB. PasnoxkeHwue
MHOTO4YJIEHOB HA MHOKHUTEIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUEe, KOpeHb YpaBHEHHMs, TpaBuiia MpeoOpa3oBaHUs YpaBHEHUS,
PABHOCUJIBHOCTH YPABHEHUM.

JluHeliHOe ypaBHEHHE C OJHOW MNEPEMEHHOM, YHWCIO KOPHEH JIMHEHHOIO
YpaBHEHHUS, pEIICHHE JIMHEHMHBIX ypaBHEeHHM. CocCTaBlI€HHUE YpaBHEHHU MO
YCJIOBHIO 337]a4M. PenieHrne TeKCTOBBIX 3371a4 C TOMOILbIO YPABHEHHUIA.

JluneiiHoe ypaBHEHHE C IByMs MepeMeHHbIMU U ero rpaduk. Cucrema IByX
JMHEWHBIX YPABHEHHU C ABYyMs IIEPEMEHHBbIMU. PelieHue cucreM ypaBHEHUU
CIIOCOOOM TOACTAaHOBKHU. [IpuMephbl pemieHus TEKCTOBBIX 3a7a4 C TOMOIIBIO
CUCTEM YpaBHECHUI.

DyHKUNHA



Koopannara Touku Ha npssmoi. HucimoBsle IpoMexKyTKU. PaccTosinue Mexay
JIByMSI TOUKaMHU KOOPJUHATHOU MPSMOH.

[IpsimoyrosbHas cucrema koopauHat, ocu Ox u Oy. AOcuucca U opJuHaTa
TOYKHU Ha KOOPAUHATHOM TIockocTh. [IpuMeps! rpadukoB, 3aqaHHBIX (HOPMYIaMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTel. [lonarue ¢ynknuu. [padux
dbyukiuu. CroiictBa ¢pyHkuuil. Jlunennas ¢pynkuus, e€ rpaduk. I'paduk pyHKmnm
y = |x|. I'paduueckoe pelieHHEe JTUHEHHBIX YpPABHEHUH U CHUCTEM JIMHEHHBIX
YPaBHECHUM.

8 KVIACC

Yucaa v BIYMCICHUSA

KBanpatubeiii kopeHb u3 uucia. [loHsitue 00 uUppanoOHaIHLHOM YHUCIE.
JlecsaTnaHbie TPUOTMKEHUST HpPAITMOHATBHBIX yucen. CBoWCTBa apuhMEeTHIECKIX
KBaJpaTHBIX KOPHEHN U UX MPUMEHEHHUE K MPEOOPa30BAHUIO YUCIOBBIX BBIPAKECHUN
Y BBIUHUCIICHUAM. JIeHCTBUTEIBHBIE YU CIIA.

Crenens ¢ nenpIM nokaszareneM u €€ ceorictBa. CTaHIapTHas 3allACh YHCIIA.

AnreOpandeckue BhIpaKeHUSIAJIreOpandecKue BbIPaKeH st

KBagpaTHblii  TpEXwieH, pa3IOKEHHE KBAaIpaTHOIO TpEXUJIEHAa  Ha
MHOHUTEIIN.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO aireOpandeckoil apoOwu.
CnoxxeHune, BBIYMTAHHWE, YMHOXKEHHUE, JIeJIEHWE aireOpandeckux ApooOeil.
PanronanpHbIe BRIpRXXEHHS U X ITpeoOpa3oBaHue.

YpaBHEHHS 1 HEpABEHCTBAY PABHEHHUS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmysa KOpHEW KBaJIpaTHOTO ypaBHEHUS.
Teopema Buera. Penienue ypaBHeHUN, CBOASAIINXCS K JUHEMHBIM U KBAJAPATHBIM.
[Ipocreiimme ApoOHO-palMOHAIbHBIE YPABHEHHUS.

['paduyeckas uHTEepHpeTalvsl YpaBHEHUM C ABYMS MEPEMEHHBIMU U CUCTEM
JVHEMHBIX YPaBHEHUU C JBYMs NEpeMEHHBIMU. lIpuMmepsl pelieHuss cucreMm
HEJIMHEHHBIX YPAaBHEHUM C IByMs IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredOpanyeckum crocoooM.

UucnoBble HEpAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OJTHOW NEPEMEHHOM.
PaBHOCWIBHOCTE HEpPaBEHCTB. JIMHENWHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTembl JIMHEMHBIX HEPABEHCTB C OJHON EPEMEHHOM.

OyHKIMNPYHKIIUA

[Tonsitue Qynkmuu. OOIacTh OMpeAeNeHus W MHOXECTBO 3HAYCHHM
¢ysxun. CriocoObl 3a1anus QyHKIUHN.

I'paduk Pynkuun. Yrenwe cBoicTB ¢yHKIMU mo e€ rpaduky. [Ipumepst
rpaukoB (yHKIHA, OTPAKAIOIINUX PEATTbHBIE MPOLECCHI.



OyHKIMY, OMUCHIBAIOIIME TPSIMYI0 M OOpaTHYI MPOMOPIMOHATILHBIC
3aBHCHMOCTH, HX rpadukn. Oyukuun y = x2, y = x3, y = \x, y=|x|. [paduaeckoe
pellIeHUE YPaBHEHUN U CUCTEM YPABHCHUU.

9 KUJIACC

Yucsia 1 BBIYMCICHUS

ParnmonanpHble uncia, UppalMoHaIbHbIE YKCIa, KOHEUYHbIE U OECKOHEUHBIE
JeCATUYHBIC ApoOor. MHOXKECTBO NEUCTBUTEIBHBIX YUCEIN, ACHUCTBUTEIbHBIC YHUCIIA
Kak OECKOHEUYHbIe JecATUYHbIE ApoOH. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEKy MHOKECTBOM JICHCTBUTENBHBIX YACEN U KOOPAUHATHOM MIPSMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(pMETHUYEeCKHe JEeHCTBUS C
JIEUCTBUTENBLHBIMU YHUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEr0 MHpa, UIMTEIBHOCTh IPOLIECCOB B
OKPY’KaIOIIEM MHUpE.

[TpubnmxEéHHOE 3HAUEHUE BEIMYMHBI, TOYHOCTH MpUOIMKeHus. OKpyrieHue
yucell. [Ipuknika u oueHka pe3yiabTaToB BEIUYMCICHUMN.

YpaBHeHUS U HEPABEHCTBA

JIunelinoe ypaBHEeHME. Pemenne ypaBHEHUM, CBOASAIIMXCS K TMHEUHBIM.

KBanpatnoe ypaBHeHue. Pelienne ypaBHEHHUM, CBOISIIMXCSA K KBaAPATHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl permieHUsT ypaBHEHUN TPEThEH U YETBEPTOU
CTETIEHEN Pa3JI0KEHUEM HA MHOXKUTEU.

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

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M ero rpaduk. Pemenue cucreM aByx
JIMHEMHBIX YPABHEHUH C IByMs [IEPEMEHHBIMU. Pemenne cucrem AByX ypaBHEHUM,
OJIHO W3 KOTOpPBIX JHHEIHOE, a JApyroe — BTOpoil cremneHu. ['paduueckas
MHTEPIIPETalNs CUCTEMBI YPABHEHNUN C IBYMs IEPEMEHHBIMH.

Pemienue TekCTOBBIX 3a/1a4 anre0Opandyeckum crocoooMm.

HuciioBble HEPABEHCTBA U X CBOMCTBA.

Pemienne IMHEMHBIX HEPABEHCTB C OJHOW IIepeMeHHOU. Pemenune cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM ImiepemMeHHOW. KBanparHele HepaBeHCTBa.
['paduueckass wHTEpHpeTands HEPABEHCTB U CHUCTEM HEPABEHCTB C JIBYMs
MIEpPEMEHHBIMH.

OyHKIMNPYHKIUHA

KBagpartnunas ¢ynkuusa, e€ rpapuk m cpoiictBa. [lapabosa, koopAauHaTHI
BEPIIMHBI TapadoJIbl, 0Cb CAMMETPHUH MAPAOOJIBI.

I'padukn Gpyrxmmit: y =kx, y=kx + b, y =k/x, y =x3, y =Vx, y = |x| , 1 ux
CBOMCTBA.



Yucnosele  mociaeaoBaTeIbHOCTUYUMCIOBBIE  MOCIEN0BATEIBHOCTH H
Nporpeccuu

[IoHsiTHE YMCIOBOM IMOCIIENIOBATEIBHOCTH. 3aJaHHUE IOCJIEI0BATEIbHOCTH
pEKyppeHTHOM dhopmMyIioi u (popmyIoit n-ro dieHa.

Apudmernueckas U reoMmerpuueckas mporpeccun. dopmynsl n-ro uieHa
apu(PMETUUECKON U T€OMETPUUECKON MTPOTPECCHI1, CYMMBI MIEPBBIX # YJIEHOB.

N300paxkeHre YIEHOB apU(PMETHUYECKON M TeOMETPUYECKOW MpOrpeccHii
TOYKaMH Ha KOOPAWHATHOM IJIOCKOCTH. JIMHEWHBIN M DKCIIOHEHIUMAJIBHBIM POCT.
Ci1oHbIE NPOLIEHTBHI.



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

JIMYHOCTHBIE PE3YJbTATDBI

JInyHOCTHBIE pe3yJbTaTbl OCBOCHHMS TNPOrpaMMbl y4eOHOro Kypca
«Anredpa» XapakTepu3ylTCs:

1) naTpuoTHYecKoe BOCIMTAHUE:

MPOSIBJICHUEM HHTEPECA K MPOLUIOMY M HACTOSIIEMY POCCHUUCKOU
MAaT€MaTUKH, LEHHOCTHbIM  OTHOLIIEHHEM K  JOCTHXKEHUSIM  POCCUUCKHUX
MAaTEMaTUKOB U POCCHUMCKOM MAaTEMATUYECKOW IIKOJIBI, K MCIIOJb30BAHUIO ATUX
JIOCTUKEHUN B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpaxJIaHCKoe 1 JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0S3aHHOCTEH Ipak/laHWHA U peau3aliu ero
npaB, MPEJICTAaBIEHUEM O MaTeMaTHYECKUX OCHOBax (YyHKUMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp IPaKJAHCKOro oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO STUYECKUX MPOOIIeM, CBI3aHHBIX
C IPAKTUYECKUM IIPUMEHEHUEM JOCTMIKCHUN HAyKH, OCO3HAHUEM BAXKHOCTHU
MOPaJbHO-3TUYECKUX MPUHLIUIIOB B I€ATEIBHOCTH YUEHOTO;

3) TpyA0OBO€E BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE B PEIICHUM IPAKTUUYECKUX 3a]ad
MAaTEMaTU4YECKOW HAIIPAaBJIECHHOCTH, OCO3HAHUEM BaXHOCTU MaTEMAaTUYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEIIHON MpodeccroHanbHOU
JIEATEIbHOCTY W PAa3BUTHEM HEOOXOAUMBIX YMEHHM, OCO3HAHHBIM BBHIOOPOM U
MOCTPOSHUEM WHIUBUTyAIbHOU TPACKTOPHH 00pPa30BaHUS U KU3HEHHBIX TIJIAHOB C
y4ETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCTIUTAHHE:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETHYECKOMY  BOCIPHUSTHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEIICHHM, pacCyXICHUW, YMEHUIO BUICTH
MAaTeMaTU4YEeCKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 NO3HAHMS:

OpPHEHTAlME B JEATEIBHOCTH HAa COBPEMEHHYI0 CHCTEMY HAy4HBIX
MPEACTAaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, IPUPOILI U
oOIIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HAayKH Kak cQepbl YeJI0BEUYECKOM
JIEITEIbHOCTH, 3TAalOB €€ pa3BUTHS M 3HAYMMOCTH JJISI Pa3BUTHUS LMBUIU3ALWH,
OBJIQJICHUEM SI3BIKOM MATEMAaTHKHA M MAaTEMAaTHYECKOM KYJIBTYPOU KAK CPEICTBOM
[O3HAHHUS MHPA, OBJIAACHHEM MPOCTEUIIMMH HABBIKAMH HCCIIEIOBATEIbCKON
JIEATENBHOCTH;



6) ¢usmyeckoe BocnuTanme, (GpopMHpoBaHHMEe KYJbTYPbl 310POBbS U
IMOIMOHAJILHOTO 0JIArONOJIyYHsi:

IFOTOBHOCTBIO IMPHUMCHATH MATCMATHUUYCCKUC 3HAHWA B HMHTCPECAX CBOCTO
3I0POBBSI, BEACHHUS  3J0POBOrO  00pa3a KU3HM  (3I0pOBOE  IHTaHUE,
cOAlaHCUPOBAHHBIM PEXUM 3aHATUA W OTHAbIXa, pErysapHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBbIKA pe(ICKCUM, MPU3HAHUEM CBOETO
MpaBa Ha OLIMOKY U TAKOTro K€ MpaBa JPYroro 4eJa0BEKa;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

OpHGHTaHHGﬁ Ha IIPUMCHCHUC MATCMAaTHYCCKUX 3HAaHUU IJI pCIICHUA 3a/1a4
B 00JIaCTH COXPAHHOCTH OKPYXaIoIIeH Cpenbl, IUIaHUPOBAHUS IOCTYIIKOB U
OLICHKM HMX BO3MOXHBIX IOCIEACTBUM I OKPYXKAIOWIEW Cpelbl, OCO3HAHHUEM
TJI00ATBHOTO XapaKkTepa KOJOTUUECKHUX MPOOJIEM U MyTeH UX PEIICHUS;

8) ajanTanusa K U3MEHSIOIMIMMCS YCJIOBHUAM COIMAJILHOM M NMPHUPOIHON
cpeabl:

TOTOBHOCTBHO K I[CflCTBHHM B YCIOBHAX HeOHpeI[CJ'IéHHOCTI/I, IIOBBIIIICHU IO
YPOBH:A CBOEH KOMIIETCHTHOCTH qcpe3 MPAKTUICCKYIO ACATCIIbHOCTb, B TOM YHUCJIC
YMEHHE YUYUTHCS Yy JPYTHUX JIOJICH, MPHOOpEeTaTh B COBMECTHOM JESITEIHHOCTH
HOBBIE 3HAHUS, HABBIKU U KOMIICTCHIIUU U3 OTBITA JPYTHUX;

HEOOXOAMMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAaHHU, B TOM YHUCIE
(bOpMy.]'H/IpOBaTI) nacu, NMMOHATHsA, TUIIOTE3bI 06 06T>GKTaX H ABJICHUAX, B TOM YHUCJIC
paHee HEM3BECTHBIX, OCO3HaBaTh JACGUIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TIJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYallMl0, BOCHPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPeOYyIONUHA KOHTPMEDP, KOPPEKTHUPOBATH
MPUHUMAEMbIC PEIICHUS U JACUCTBUS, (OPMYIHPOBATH M OIEHUBATH PHUCKU U
MOCJEACTBYSA, POPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUSA

Ba3oBble jJjoruueckue JelicTBUA:

e BBIBJISITh U XapaKTE€PU30BAThH CYIIECTBEHHBIC MTPU3HAKK MATEMATHUYECKUX
OOBEKTOB, MOHATHI, OTHOIICHHN MEXIy MNOHATUSIMHU, (DOPMYIUPOBATH
ONpENCIICHUS]  TOHSTHM, YCTaHABIMBATh CYIIECTBEHHBIM  IPHU3HAK
KJ1accuuKaIii, OCHOBAaHUS JJIsi OOOOIICHUS W CPaBHCHHS, KPUTEPUHU
MPOBOJIUMOTO aHAJIN3A;

e BOCHOPUHUMATH, (OPMYJIHPOBATH U  MPeoOpPa3OBBIBATh  CYXKICHUS:
YTBEPAUTEIbHBIC U OTpHUIATEIbHBIC, €IWHUYHBIC, YaCTHbIE U OOIIUeE,
YCJIOBHBIE;



BBIBISITD ~ MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
OpOTUBOpEUMs. B (aKTax, JAHHBIX, HAONIONECHUAX U YTBEPKICHUSX,
npeajiaraTb ~ KPpUTEpPUM I BBIABICHHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHIL;

JIeJIaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
MHIYKTUBHBIX YMO3AKJIFOUEHHM, YMO3AKIFOUCHHH 110 aHAJIOTUH;
pa30upaTh JOKa3aTelbCTBa MAaTEMATUYECKUX YTBEPKIACHUH (IIPSAMBIE U OT
IPOTUBHOT0), MPOBOAUTH CAMOCTOSITEIbHO HECIOKHBIE JI0Ka3aTeNIbCTBA
MaTeMaTHYeCKuX (HaKkToB, BBICTpaMBaTh AapryMEHTALMIO, IPUBOAUTH
IPUMEPBI U KOHTPIIPUMEPBI, 0O0CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Ccrnoco0 pernieHus yuyeOHOM 3adgaud (CpaBHUBATH HECKOJBKO
BApHAHTOB pEIICHUs, BBHIOMpaTh HauOoJee MOAXOMAIIUN ¢ Y4ETOM
CaMOCTOSTEILHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBble ucciieoBare/ibCKue 1eMCTBUA:

MCITOJIB30BaTh BOTPOCHI KaK WCCIIENOBATEILCKHA WHCTPYMEHT ITO3HAHWS,
bopMyIUpOBaTh BOMPOCH], (UKCHPYIONHME MPOTHBOPEUYUE, MPOOIeMy,
CaMOCTOATENFHO YCTaHABIMBATh HCKOMOE U JaHHOE, (OPMHPOBATH
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MMO3UIINI0, MHEHHUE;

MPOBOJUTh IO CAMOCTOSITENHHO COCTABICHHOMY IUIAHY HECIIOKHBINA
OKCIICPUMEHT,  HEOOJIBIIIOE  HWCCIAEAOBAaHWE 1O  yCTAHOBIICHHUIO
OCOOCGHHOCTEM MaTeMaTHYEeCKOro OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXy COOO0M;

CaMOCTOSITENILHO (OPMYJIUPOBATH 0OOOIIEHHS U BBIBOJBI MO pe3yJibTaTam
MPOBEIEHHOTO HAOJIONEHUS, WCCICIOBAHMS, OLCHUBATH JOCTOBEPHOCTH
MTOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIIECHHUIA;

MPOTHO3HPOBATh BO3MOXKHOE Pa3BHTHE TPOIECCa, a TAKKE BBIIBUTATh
MIPEIOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora c undopmanueii:

BBISIBIISITh HEJOCTATOYHOCTh U H3OBITOYHOCTh WHGOPMAIUMH, JTaHHBIX,
HEO0OXOAMMBIX JIJIsl PEIICHUS 3a/]auH;

BBIOMPATh, aHAIM3UPOBATh, CHCTEMATH3UPOBATh W HMHTECPIPETUPOBATH
UH()OPMAITUIO Pa3TUYHBIX BUIOB B (JOPM IIPEICTABIICHNUS,

BBIOMpATh (opMy TMpeACTaBICHHS WHOOPMAIMM W WIUTIOCTPUPOBATH
pelraemMble 3aJayd  CXeMaMu, JAuarpaMMmMaMu, HHOW Tpadukoil U wux
KOMOHMHAIIMSIMHU;

OIICHMBATh HAAEKHOCTH WH(OOpPMAIIUU TI0 KPUTEPHUSM, MPEIITOKCHHBIM
YUHUTENIEM WU CPOPMYITHPOBAHHBIM CAMOCTOSATEIBHO.

KoMMmyHuKaTHBHBIE YHMBepPCcaJbHbIe YueOHbIe 1elCTBUSA:



BOCIPUHUMATh U  (OPMYJIMUPOBATH CYXKIACHHUSI B COOTBETCTBHUHM C
YCJIOBUSIMHU U LIEJISIMU OOILIEHHUS, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHus 33]1a4i, KOMMEHTUPOBATh IMOIYYEHHBIN pe3yJbTaT;

B X0/ OOCY>KIEHHsI 331aBaTh BOIIPOCHI 110 CYILECTBY 00CYk/IaeMOIl TEMBI,
poOJIeMbl, peniaeMoi 3aJjauu, BEICKA3bIBATh UJIEH, HALICJICHHBIE HA MMOUCK
pELICHMs, COIOCTaBIATh CBOM CYXIEHUS C CYXICHUSMHU JPYrux
YY4aCTHUKOB AHaiiora, oOHapyXUBaTh Pa3MYMe U CXOJCTBO IMO3ULIUH, B
KOPPEKTHOH popme GpopMyIupoBaTh pa3HOIIACUsl, CBOU BO3PAXKEHUS;
NpEACTaBIATh  pe3yJbTaThl  pElIeHUs  3aJauyd,  OKCIEPUMEHTa,
UCCJEIOBAHMS,  IPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C y4ETOM 3a/1a4 MPE3EHTAIMN U OCOOCHHOCTEN ayUTOPHH;
NIOHMMaTh W HCIOJB30BaTh  IpPEUMyIEeCTBA  KOMAHIHOW  H
WHIUBUIYaIbHOM pabOThl TpH pELUIEHUH YYEeOHbIX MaTeMaTH4YeCKUX
3azay;

PUHUMATh LEIb COBMECTHOU JEATEIbHOCTH, IIJIAHUPOBATH OPTaHU3ALUIO
COBMECTHON paboThl, pachpeneniarb BHJbI paboOT, JA0roBapuBaThCH,
00CyX/1aTh POLIECC U Pe3yJIbTaT pabOThl, 0000IIATh MHEHHSI HECKOJIBKHUX
JIFOICH

y4acTBOBaTh B TPYyNmoBBIX (opmax paboTel (0OCyXkaeHus, OOMeEH
MHEHUSIMH, MO3TOBBI€ ILITYPMBbl U JApPYTU€), BBINOJHATH CBOK 4YacTh
paboOThl M KOOPJUHUPOBATH CBOM JCUCTBUS C APYTMMH YJIEHAMU KOMAaH/IbI,
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPHUTEPUSIM,
c(OopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YHUBepCAJbHbIC YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJIAThH IUIaH, allfTOPUTM pelIeHUs 3aaauu (UiIu ero
4acTh), BBIOUpATh CIOCOO pEIIeHUs] ¢ YYETOM HMMEIONUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBAaTb U KOPPEKTHPOBATH
BapUaHTHI pEIICHU ¢ y4ETOM HOBOM MH(GOPMAIIUH.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJIbHbIN HHTEJLJIEKT:

BIIAJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJII —IIpolecca u
pe3yibpTaTa peluieHus MaTEMaTUYECKOM 3aauu;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PEIICHUU
3a7a4M, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIHCTB, HAMICHHBIX ONTHOOK, BHISIBIICHHBIX TPYIHOCTEH;
OLICHUBAaTh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTHA IMOCTABJICHHOMN LEIH
U YCIIOBUSIM, OOBSCHITh MPUYUHBI JOCTHXKCHUS WM HEIOCTHIXKECHUS 11EJIH,
HaxOJUTh OIMKOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATbBI

K koHiy o0yueHus B 7 Kjacce OOyYArOIIMIICA NOJYYHUT CIEAYIOIINE
MPEAMETHBIE PE3YIbTATHI:

Yucjia ¥ BBIYUCTICHUSA

BrinonusATh, couyeTas yCTHbIE W THUCbMEHHBIE TPUEMBI, apuPMETHUECKUE
JIEUCTBUS C pPallMOHATbHBIMU YUCIaAMHU.

HaxonuTe 3HaYeHUS YHUCIIOBBIX BBIPAKEHUN, MPUMEHATH Pa3sHOOOpa3HbIC
CrocoObl M MPUEMBI BHIYUCIICHUSI 3HAUYCHHUI JIPOOHBIX BBIPAKECHHUH, COJEp KaIINX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexoauTh OT 0mHON (OPMBI 3aMMKUCH YUCEN K JPyroil (mpeoOpa3oBHIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JCCATUUHYIO JIPOOB).

CpaBHUBATH U YIIOPSAIOYUBATH PAIUOHAIILHBIC YUCIA.

OKpyTasTh YHCIIa.

BBINONHATh TPUKHUIKY U OLEHKY PE3yJibTaTa BbIUYMUCIECHUM, OLICHKY 3HAYEHUI
YUCJIOBBIX BbIpaX€HUU. BBIMOMHATH NEUCTBUS CO CTENEHSIMHU C HATypaJbHBIMHU
MOKa3aTEISIMH.

[IpuMeHAT,  NpPU3HAKK ~ JACIMMOCTH,  pPA3j0XKEHUE Ha  MHOXKHUTEIH
HaTypaJbHBIX YUCET.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3a7a4H, CBS3aHHBIE C OTHOIICHUEM
BEJIUYMH, MPONOPIUOHAIBHOCTHIO BEJIUYHMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl PELICHUs 3a7a4 ¢ YYETOM OTrpaHUYEHUM, CBA3AHHBIX CO CBOICTBAMH
paccMaTpUBaEMbIX 0OBEKTOB.

AnredpanvecKue BbIPpAKEHUA

Hcnonp3oBaTh alredOpandyeckyto TEPMUHOJIOTUIO U CUMBOJIUKY, MPUMEHSTH
e€ B Iipoliecce OCBOCHHS y4eOHOTO MaTepuara.

Haxonute 3HaueHUs: OyKBEHHBIX BBIPAKECHUM NpPHU 3aJaHHBIX 3HAYCHHSX
MIePEMEHHBIX.

Breimonuate  npeoOpa3oBaHus  IIEJIOTO  BBIpAXEHUS B MHOTOWICH
MIPUBEJCHUEM TIOJIOOHBIX CIIATa€MbIX, PACKPBITUEM CKOOOK.

BBINONHAT yMHOXKEHUE OJHOWIEHA HAa MHOIOWIEH M MHOIOWIeHa Ha
MHOTOYJICH, TPUMEHTH (DOPMYJIbI KBaJpaTa CyMMBI U KBaJjpaTa pa3HOCTH.

OcCymiecTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOXHUTEIU C TOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXWTENsS, TPYNIUPOBKH  CIAracMbiX,
npuMeHeHus1 GOPMYJT COKPAIIEHHOTO YMHOKEHHUS.

[IpuMeHsTh MpeoOpa3oBaHUsl MHOTOWICHOB ISl PEIICHUST Pa3IMYHBIX 3a7a4
13 MaTEMAaTHUKH, CMEKHBIX TIPEAMETOB, U3 PEaTbHON MPAKTHUKHU.

Hcnonb30BaTh CBOWMCTBA CTENEHEW C HATYPAIBHBIMU ITOKA3aTENSAMH IS
npeoOpa3oBaHus BHIPAKCHHM.



YpaBHeHUS U HEPABEHCTBA

Pewats NMHENHBIE YpaBHEHUS C OJHOM NEPEMEHHOM, NMPUMEHSS IpaBUIIa
nepexo/ia OT UCXOJHOTO YpaBHEHUS K paBHOCUIILHOMY emy. [IpoBepsaTh, sBisieTCS
JIM YUCJIO KOPHEM YpPaBHEHHUSI.

[IpumensTh rpaduyecKkre METOIbI IPU PEIICHUN JTUHEHHBIX YPABHEHUN U UX
CUCTEM.

[longObupate npuMepsbl Map YHUCEN, SBISIOUIMXCSA PEIICHUEM JHUHEHHOIO
YpaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPJAMHATHOW IUIOCKOCTH TpauK JTUHEHHOTO YpaBHEHUS C
JIBYMSI TIEPEMEHHBIMH, TOJB3YSICh TIpapUKOM, MNPUBOJUTH MHPUMEPHI PEIICHUS
ypaBHEHUS.

Pemiath cuctembl IBYX JIMHEHMHBIX YPABHEHUN C ABYMS MEPEMEHHBIMU, B TOM
quciie rpa@uiecKu.

CocraBisaTh W pemarh JWHEMHOE YpAaBHEHHE WM CHUCTEMY JIMHEWHBIX
ypaBHEHHII TI0 YCJIOBHUIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4d MMOJYyYCHHBIN pe3yJIbTar.

DOyHKUNHA

N300paxkaTh Ha KOOPAMHATHOM MPSIMOI TOYKH, COOTBETCTBYIOIIUE 338 JaHHBIM
KOOpAUHATaM, JTy4H, OTPE3KU, UHTEPBaJIbl, 3aIIUCHIBATh YHCIIOBbIC POMEKYTKH Ha
aNreOpandecKoM S3bIKE.

OTMeuaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHU MO 3aJaHHBIM KOOpAHHATaM,
cTpouth rpaduku TuHeHHBIX QyHKIUNA. CTpouTh rpaduk QyHKIUU y = |X|.

OnuchiBaTh € MOMOIIBI (YHKIIUH U3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMS, PACCTOSHHUE, I[€HA, KOJMYECTBO, CTOUMOCTD,
MIPOU3BOJAUTEILHOCTD, BpeMsi, 00BEM pabOTHI.

HaxonuTe 3HaueHue QyHKIMM 10 3HAUYCHUIO €€ apryMeHTa.

[lonumats rpaduueckuil cocoO MpeACTaBiICHUS W aHaIM3a WHOOpPMAaINH,
W3BJICKATh U MHTEPIIPETUPOBATH MH(GOPMAIINIO U3 TPaPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K koniy oOyuenus B 8 kiacce oOydaromIMiiCs MOJNYYHUT CIEAYIOIINE
MpeAMETHBIE PE3YIbTaTHhI:

Yucaa v BIYMCJICHUSA

Hcnonp30BaTh HayaJgbHbIE MPEACTABICHHUS O MHOMKECTBE JEHCTBUTEIBHBIX
qucell JJIsl CPAaBHEHUS, OKPYTJICHUS U BBIYUCIICHUM, N300paXkaTh NEeHCTBUTEIbHBIC
Yyycia TOYKaMU Ha KOOPAWHATHOM MPSMOM.

[IpumensaTy moHSATHE apuPMETUYECKOTO KBAJPATHOTO KOPHS, HAXOAWTH
KBaJIpaTHbIE KOPHH, WCIIOJB3YS MPU HEOOXOAMMOCTH KAJIbKYJSATODP, BBINOIHITH
npeoOpa3oBaHus BBIPAKEHUN, COAEpKAUIMX KBaJpaTHbIE KOPHH, HCIHOJIb3YS
CBOMCTBA KOPHEM.



Hcnonb30oBaTh 3amucu OOJIBIIMX M MAaJIbIX YUCEN C MOMOIIBIO JE€CITHYHBIX
npo0eii u creneHeit yucna 10.

AuredpanvyecKue BbIPpaKEeHUA

[IpuMeHsAT, TMOHSTHE CTENEHU C 1EJIbIM [O0KAa3aTelieM, BBIOIHATh
npeoOpa3oBaHus BBIPAXKEHHM, COAEPKAIIUX CTETICHU C IEIbIM IMOKA3aTEeIEeM.

BbIMIONHATH TOXKJIECTBEHHBIE MPeoOpa30BaHUs PALMOHATIBHBIX BBIPAKEHUI
Ha OCHOBE MPaBWI JCUCTBUN HAJl MHOTOUJIEHAMH U aJIre0pandecKUMu APOOSIMH.

PacknaapiBaTh KBaIpaTHBIN TPEXUIEH HA MHOXKUTEIH.

[IpumensTh mpeodpa3oBaHus BEIPAKECHUN JIs1 PEIICHUS Pa3IUYHbIX 33]1a4 U3
MaTE€MaTUKH, CMEKHBIX MPEIMETOB, U3 PEATTbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemiath nuHelHbIE, KBaJpaTHbIE YPAaBHEHUS W pallMOHAIbHBIC YpaBHEHUS,
CBOJSIIMECS K HUM, CUCTEMBI JIBYX YPABHEHHUM C IByMsI IEPEMEHHBIMH.

[IpoBouTh mpocTeiiive uccaeaoBaHusl YpaBHEHUN U CUCTEM YpaBHEHHM, B
TOM YHCJI€ C IPUMEHEHUEM TpauiecKux mpeAcTaBieHuil (yCcTaHABIUBATh, UMEET
Y YpaBHEHUE WIM CHUCTEMa YPAaBHEHUM PEILCHMS, €CIId UMEET, TO CKOJIbKO, U
pouee).

[lepexoauTh OT CIOBECHON (OPMYJIHMPOBKH 3adauM K €€ airedpandyeckoin
MOJIEIM C TIOMOIIBIO COCTABJICHUSI YPaBHEHHUS WM CHUCTEMbl YpPaBHEHUH,
HMHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJyYEHHBIN pe3ybTarT.

[IpuMeHATh CBOWCTBAa YMCIIOBBIX HEPABEHCTB [Ji1 CPAaBHEHUS, OLICHKH,
pelarh JUHEHHbIE HEPaBEHCTBA C OJHOM MEPEeMEHHOM U MX CHUCTEMBI, /1aBaTh
rpauyecKyr0 HWJUTIOCTPAllUI0 MHOXKECTBa pEIICHUNW HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKUNHA

[loHumMaTh M KCHONB30BaTh (DYHKIIMOHAIBHBIE TOHITHUS U S3bIK (TEPMUHBI,
CUMBOJIMUECKUE O0O3HAUCHMS), ONMPEACNSTh 3HaueHHEe (YHKIUU O 3HAYEHUIO
apryMeHTa, ONpeaeAaTh CBOMCTBA (PyHKINH 10 €€ TpaduKy.

Crtpoutb rpaduku dIeMeHTapHBIX GYHKIIUNA BUJIA:

y=kix,y=x2,y=x3,y = x|, y = VX, OIHMCHIBATH CBOMCTBA YHCIOBOIL
bynkuu 1o e€ rpaduky.

K koHiy oOyueHus B 9 kiacce oOydarOmIMIICS NOJYYHT CIEAYIOIINE
MPEAMETHBIE PE3YIbTATHI:

Yucna v BBIYMCICHUA

CpaBHUBATH U YNIOPSAIOUYMBATH PAIUOHAIIbHBIC U UPPAllMOHATIBLHBIE YHUCIIA.

BeimonasaTh  apudMeTHdecKue JEeUCTBHS C  PAIlMOHAIBHBIMU  YHUCJIaMH,
codeTass YCTHbIE M MHUCHBMEHHBIE TMPUEMBI, BBINOJHIATh BBIUHCICHUS C
UPpaLMOHATIBHBIMU YHCTIAMHU.



HaxoauTh 3HadeHUs CTENEHEW C MEIbIMH ITIOKa3aTesiMU MW KOPHEH,
BBIYUCIIATH 3HAYCHUS YUCIIOBBIX BBIPAKEHUM.

OKpyriarh JI€UCTBUTEIBHBIC YHUCJA, BBINOJHATh MPUKUJIKY pe3yJibTaTa
BBIYHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemats nuHEHHbIE M KBaJApaTHBIE YPABHECHUS, YPABHEHUS, CBOISIIMECH K
HUM, POCTENIINE TPOOHO-pallMOHATBHBIC YPaBHEHUS.

Pemate cucrtembl ABYX JIMHEHMHBIX YPAaBHEHWUW C JBYMS NEPEMEHHBIMH W
CHUCTEMBI IBYX YPABHCHUH, B KOTOPBIX OJIHO YPAaBHEHHE HE SIBJISICTCS JIUHEHUHBIM.

Pemiath TeKCTOBBIE 3ajayd alreOpPaMvdecKUM CIIOCOOOM €  TTOMOIIIBIO
COCTaBJICHUS YPABHEHHUS UM CUCTEMBI JIBYX YPABHEHUM C ABYMSI IEPEMEHHBIMU.

[IpoBOANTE MPOCTEHIINE UCCIECIOBAHNS YPABHEHUW U CUCTEM YPAaBHEHHUH, B
TOM YHCJIE ¢ IPUMEHEHHEM TpauiyecKuXx mpeAcTaBieHu (yCcTaHABIUBATh, UMEET
JIA YPaBHEHUE WM CUCTEMA YPABHEHUW PELIEHHUS, €CIIA UMEET, TO CKOJBKO, U
npouee).

Pemate nuHElHBIC HEpaBEHCTBA, KBaJpaTHBIC HEPABEHCTBa, M300pakaTh
pEIIICHUE HEPABEHCTB HA YHCJIOBOW NPSMOM, 3alMCHIBATh PEHICHUE C IMOMOUIBIO
CHUMBOJIOB.

Pemate  cuCTEMBl  JIMHEWHBIX  HEPABEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIIOYAIONIME KBAJPAaTHOE HEPABEHCTBO, M300pa)kaThb pPEIICHHE CHUCTEMBbI
HEPABEHCTB HA YMCJIOBOM MPAMOM, 3aMMMChIBATh PEIICHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PEIIEHUH PA3JIMYHBIX 3a]1a4.

DyHKUMHA

PacriosnaBath (yHKIMH HW3yYeHHBIX BUIOB. [loKa3piBaTh CXeMaTHYECKH

pacroioXeHne Ha KOOPJAMHATHOW TUIOCKOCTH rpadukoB GpyHKIMN BUaa: y = kx, y
=kx+b y=kix,y=ax2 +bx+c¢ y=x3 y=13x y = |x|, B 3aBHCHMOCTH OT
3HauYeHUU KOA()PUITMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouts U M300paXkaTh CXEMAaTUYECKU IpaUKU KBAaApATUYHBIX (YHKIUH,
OMKCHIBATH CBOMCTBA KBAJPATHUUHBIX (PYHKIMI MO UX rpadukam.

Pacno3naBaTh KBagpaTuyHyro QYHKIHUIO MO0 (opMyJie, TPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHOM KU3HU, (PU3UKHU, TEOMETPUHU.

Yucii0BbIe MOCTEAOBATEIBHOCTH U IIPOTPECCHH

Pacrio3HaBaTh apuMETHUECKYI0 M TIE€OMETPUYECKYIO MPOTPECcCUr MpH
Pa3HBIX CIIOCO0aX 3a/IaHuA.

BbINONHATE  BBIUMCIEHHMST C HUCHOJb30BaHUMEM (OpPMYNIT n-ro 4ieHa
apru(pMeTHYeCKON U TEOMETPUUYECKON MPOrpecCril, CyMMBI IIEPBBIX N YICHOB.

N300pakatb wieHbl MOCIEIO0BATEIbHOCTH TOYKAMU HA KOOPJAMHATHOM
IIJIOCKOCTH.



Pemate 3amgaum, CBSI3aHHBIE C YHCIOBBIMH ITOCIEIOBATEIBHOCTSIMH, B TOM
YHCIIC 33JIa4U U3 PeaJbHOU KU3HM (C MCIOJIB30BAHUEM KaIbKYJISATOPa, MU(PPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
No KoanuecTBo yacon
DJIEKTPOHHBIE
HaumenoBanue
(uudposbie)
I | pa3ae/ioB H TeEM Kontpoasnsl | IlpakTHyecku
Bcero o0pa3oBaTe/ibHbIE
/| mporpamMmpl € padoThl e padoThl
. pecypcsl
| Uucna v BEIYUCTICHUS. )5 1 bubmuorexa [JOK
ParmonansHeie yncna https://m.eds00.ru/7f415b90
) Anrebpanueckue 7 1 bu6mmoreka [JOK
BBIpaKCHUSA https://m.edsoo.ru/7f415b90
3 VYpaBHeHus n 20 1 bubnmoreka [JOK
HEpaBEHCTBA https://m.edsoo.ru/7f415b90
4 Koopaunars u 4 1 bubmmoreka [JOK
rpaduku. OyHKIIH https://m.edsoo.ru/7f415b90
5 IToBTOpEHME 1 6 1 bubnuoreka [JOK
00001enne https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO
YACOB I10 102 5 0

[NPOTPAMME




8 KUIACC

No KoanuecTBo yacon
DJIeKTPOHHbIE
HaumenoBanue
(undposbie)
I | pa3aeioB H TeEM Kontpouabnsl | IlpakTHyecku
Bcero o0pa3oBaTe/ibHbIE
/| nporpammbI e paboThI e paboThI
pecypchl
n
1 Uucna v BEIYUCTICHUS. 15 bubmuotexa [JOK
KBagparusie kopHU https://m.edsoo.ru/7f417af8
Yucna v BBIYUCIICHUS.
2 CrerneHp ¢ 1eIbIM 7 bubmmorexa TTOK
https://m.edsoo.ru/7f417af8
MoKa3aTeJieM
AnreOpanveckue
3 BBIPAKSHHUS 5 1 bubmmorexa 10K
P L https://m.edsoo.ru/7f417af8
KBanpathblii TpéxuneH
Anrebpanueckue
4 BBIPAKCHHS 15 1 bubmmorexa 10K
p ) https://m.edsoo.ru/7f417af8
Anrebpanueckas 1poob
VYpaBHeHus 1
5 HEPABEHCTBA. 15 1 bubnuoreka [JOK
KBagpartusie https://m.edsoo.ru/7f417af8
ypaBHEHUS
YpaBHeHus u
6 HepaBeHCTBa. CUCTEMBI 13 bubmmorexa TTOK
P L https://m.edsoo.ru/7f417af8
ypaBHEHUM
YpaBHeHus u
7 HEpPaBEHCTBA 12 1 Eubmorexa IOK
p ' https://m.edsoo.ru/7f417af8
HepaBenctpa




g @®yHkuuu. OCHOBHbIE 5 bub6muorexa LIOK
OHATHUSA https://m.edsoo.ru/7f417af8
9 @®yHkuuu. Yucnosbie 9 bu6nuorexa LIOK
byHKIUU https:/m.edsoo.ru/7f417af8
10 [ToBTOpEeHue 1 6 bu6nuorexa LIOK
00001IEeHNE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO
YACOB I10 102

I[TPOTPAMME




9 KUIIACC

N4 KouunyecTBo 4yacoB
DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB u (undposbie)
n KonTpoubsn IIpakTHYeck
TeM NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
/ ble paGoThI ne paGoThI
pecypchl
n
Yuciia 1 BBIYUCICHUS. bubmmorexa [IOK
1 . 9 https://m.edsoo.ru/7f419d0
JlelicTBUTENbHBIC YHCIIA 2
YpaBHEeHMs U HEPABEHCTBA. Bubimoreka LIOK
2 YpaBHeHUs ¢ OJTHOM 14 1 https://m.edsoo.ru/7f419d0
HEpEMEHHOM 8
YpaBHEHHUs U HEPABEHCTBA. Bubmzorexa LIOK
3 . 14 1 https://m.edsoo.ru/7f419d0
Cucremsbl ypaBHEHUI g
YpaBHEHUs 1 HEPABEHCTBA. Bubmorexa IJOK
4 16 1 https://m.edsoo.ru/7f419d0
HepaBenctpa g
bu6mmoreka [JOK
5 OyHKIUU 16 1 https://m.edsoo.ru/7f419d0
8
UMCIOBBIC bu6mmoreka [IOK
6 15 1 https://m.edsoo.ru/7f419d0
MOCIIEI0BATEIHLHOCTH g
[ToBTOpeHme, 06001IEHNE, Bubmnorexa LIOK
7 . 18 1 https://m.edsoo.ru/7f419d0
CUCTEeMaTH3aIlis 3HaHUH g
OBILEE KOJIMYECTBO 102 6 0
YACOB I10 ITPOT'PAMME







IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

N KogundyecTBo 4acoB

DJICKTPOHHBIE
JlaTa

KounTtpoan uudposbie
P IIpakTHyec H3Yy4YeH

HbIE o0pa3oBaTe/ibH
ro KHe paborTpl | HHA
padoThI ble pecypchl

n| Tema ypoka Bce

~

[TonsATHE panMOHAIBHOTO
qucia

Apudmernueckue AecTBUS €
panoHaIbHBIMU YHCIAMU

Apudmernueckue I1eUCTBUS C
panoHaIbHBIMU YHCIAMU

ApudmeTrnueckue JeHCTBHS C
palMoOHANbHBIMU YHCIAMH

Apudmernueckue 1eicTBUS €
palnoHaIbHBIMHU YU CIAMH

Apudmernueckue neicTBHS ¢
panMoHaIbHBIMHU YUCIAMH

CpaBHeHue, ynopsijouuBaHue
paIMOHAIBHBIX YHCET

CpaBHeHue, ynopsijouuBaHue
paIMOHAIBHBIX YHCET

CpaBHeHue, ynopsijounBaHue
paloOHaIbHBIX YHCE

10 | Crenenb ¢ HaTypaJIbHBIM 1 bubnnoreka
MOKa3aTeyieM HOK




https://m.edsoo.ru/7
f4211de

Bubnuoreka
1 CreneHsb ¢ HaTypaJbHBIM [IOK
II0Ka3arejieM https://m.edsoo.ru/7
1421382
bubnuoreka
12 Crenenb ¢ HaTypaJIbHBIM LIOK
II0Ka3aTejaeM https://m.edsoo.ru/7
42154
bubanoreka
13 CreneHs ¢ HaTypaJIbHBIM HOK
IIOKa3aTeiIeM https://m.edsoo.ru/7
14218be
14 Crenenb ¢ HATypaJIbHBIM
oKa3aTeJIeEM
Pernrenue ocHOBHBIX 3aJa4 Ha
15| nmpobu, MpoLEHTHI U3
peanbHON NPAKTUKH
Perrenrie ocHOBHBIX 3a7a4 Ha
16 | apoOu, MPOEHTHI U3
peanbHON NPAKTUKH
Pemrenyie ocHOBHBIX 3a7a4 Ha
17 | npobu, MpOLEHTHI U3
peanbHON MPaKTUKH
Perrenyie 0CHOBHBIX 3a7a4 Ha
18 | apoOu, MpOIEHTHI U3
peabHOM MPAKTUKHU
19 | IlpuzHaku AETUMOCTH,




Pa3iIoKEHUS HA MHOKUTEIIN
HAaTypaJIbHBIX YACEI

[Ipu3Haku genmMMocCTH,

20 | pasznoxeHHs] HA MHOXKUTEIU
HaTypaJIbHBIX YHUCEIT
PeanbHbIe 3aBUCUMOCTH.
21 | Ilpsmas u obpatHas
MIPOMOPLUOHATIBHOCTH
PeanbHble 3aBUCUMOCTH.
22 | Ilpsmas u oOpaTHas
MIPOMOPLIUOHAIBHOCTH
PeanbHble 3aBUCUMOCTH.
23 | Ilpsmas u obpatHas
MPONOPIUOHAIBHOCTH
PeanbHbIe 3aBUCHMOCTH.
24 | Ilpsimas u obpartHas
MPONOPIMOHAITBHOCTH
’5 Kontponbnas paboTa mo teme
"Panimonanehelie yncnia”
bubnuoteka
26 | bykBEHHbIC BBIPAKECHUS HOK
https://m.edsoo.ru/7
41 feec
27| dopmynsl
28 | dopmyibl
79 [Iepemennsle. JlomycTuMBbIe
3HAYEHUSI TIEPEMEHHBIX
30 | IIpeoGpazoBaHue OyKBEHHBIX bubnuoteka




BBIPAKCHUM, PaCKPBITHE
CKOOOK U IIpUBEJICHUE
MOJTOOHBIX CITaraeMbIX

LHOK
https://m.edsoo.ru/7
f41fafa

[Ipeobpa3oBanne OyKBEHHBIX Bubmmorexa
31 BBIPa)KCHU, pACKPBITHE LIOK
CKOOOK M TIpUBEACHUE https://m.edsoo.ru/7
MOIOOHBIX ClIara€MbIX f41£d70
[IpeobpazoBanne OyKBEHHBIX
1 BBIPAKEHUH, pACKPBITHE
CKOOOK U IIpUBEJICHUE
MOIOOHBIX CIaraeMbIxX
[Ipeo6pazoBanne OYKBEHHBIX
1 BBIPAKEHUI, paCKpPBITHE
CKOOOK U IIPUBEJCHHE
MOIOOHBIX CIaraeMbIX
bubnmnoreka
34 CBOMCTBA CTEIICHU C [IOK
HaTypaJbHBIM IOKA3aTeJIEM https://m.edsoo.ru/7
421382
bubnnoreka
35 CBoiicTBa CTENEHU C LIOK
HaTypaJlbHBIM I0KA3aTCIIEM https://m.edsoo.ru/7
f42154e¢
bubnnoreka
16 CBolicTBa CTCIICHH C HOK
HaTypaJbHBIM IIOKa3aTEIEM https://m.edsoo.ru/7
f4218be
37 | MHorousieHbl bubnnoreka
HOK

https://m.edsoo.ru/7




f42276¢

bubnmnoreka
38 | MHorouieHbl HOK
https://m.edsoo.ru/7
422930
bubnnoreka
19 CnoxxeHue, BBIYUTAHUE, [IOK
YMHOXXE€HUE MHOTOUYJIEHOB https://m.edsoo.ru/7
f422af2
bubnmnoreka
40 CnoxxeHre, BEIYUTAHUE, LIOK
YMHOXXCHHUE MHOTOYJICHOB https://m.edsoo.ru/7
f422cc8
bubnnoreka
41 CnoxxeHue, BBIYUTAHUE, LIOK
YMHOXXCHUE MHOTOYJICHOB https://m.edsoo.ru/7
f422fca
bubnnoreka
4 CroxxeHure, BEIYUTAHUE, [IOK
YMHOKE€HHE MHOT'OYJICHOB https://m.edsoo.ru/7
423182
bubnnoreka
43 DopMyIbl COKpALIEHHOTO LIOK
YMHOXKCHHUS https://m.edsoo.ru/7
f42432a
bubnnoreka
44 DopmyJibl COKPAILIEHHOTO LIOK
YMHOXXECHHUSA https://m.edsoo.ru/7
f42464a
45 | dopmyibl COKpaIEHHOIO bubnuoreka
YMHOKEHHUS HOK




https://m.edsoo.ru/7
f424c12

bubnmnoreka
46 ®opmyJIbl COKPAILIEHHOTO LIOK
YMHOXKCHHUS https://m.edsoo.ru/7
f424£d2
bubnnoreka
47 DopMyIbl COKpaLIEHHOTO [IOK
YMHOXCHUSA https://m.edsoo.ru/7
f4251d0
bubnnoreka
43 PaznoxeHrne MHOrO4wieHOB Ha [IOK
MHOXUTEIHN https://m.edsoo.ru/7
423312
bubnnoreka
49 PaznoxeHre MHOro4wieHOB Ha LIOK
MHOXXUTEIU https://m.edsoo.ru/7
f4237fe
bubnnoreka
50 Pa3znosxeHrne MHOro41€eHOB Ha LIOK
MHOXKHATEIHN https://m.edsoo.ru/7
f4239de
51 PasnoxeHre MHOrO4JI€HOB Ha
MHOXHUTEJH
Konrponsnas pabora no Teme
52 | "Anrebpamueckue
BBIpaXEHUS"
VYpaBHeHue, mpaBuia
53 | mpeobpazoBaHusi ypaBHEHUS,

PaBHOCUJIBHOCTh YPAaBHEHH




JIuneliHOEe ypaBHEHHUE C

54 | onHOM mepeMeHHOM, perieHne
JIMHEWHBIX YPaBHECHUHN
JIuneiiHOe ypaBHEHHE C Bubmmozexa
55 | opHOI mEpeMEHHOM, pelIeHre HOK
. N https://m.edsoo.ru/7
JIMHEWHBIX YpaBHEHUHN (420482
JIuneniHoe ypaBHEHHE C
56 | 0nHOI MepEeMEHHOM, pelICHHE
JIMHENHBIX YPAaBHEHUN
bubnuoteka
57 Pemenue 3aga4 ¢ nomMoupro [IOK
ypaBHEHUH https://m.edsoo.ru/7
f42064e
bubnnoreka
58 Pemenue 3agau ¢ nomoupro LIOK
ypaBHEHUH https://m.edsoo.ru/7
420806
bubnnoreka
59 Pemrenue 3agad ¢ moMoIIbI0 IIOK
ypaBHEHUH https://m.edsoo.ru/7
f4209a0
bubnmnoreka
60 Pewrenue 3ama4 ¢ moMOIIBIO LIOK
ypaBHEHUH https://m.edsoo.ru/7
f420¢e6e
JIuneitHoe ypaBHEHUE C Bubmiorexa
61 | nIByMs EpEMEHHBIMU U €r0 HOK
https://m.edsoo.ru/7

rpaduk

f427c32




JIuneiiHOe ypaBHEHHE C

bubmmoreka
LHOK

62 | nByMs EpeMEHHBIMU U €T0
https://m.edsoo.ru/7
rpagux f427e8a
Cucrema IByX JIMHEMHBIX Bubmiorexa
63 | ypaBHEHMII C IByMs HOK
https://m.edsoo.ru/7
MepEMEHHBIMU 428360
Cucrema 1ByX JTUHEHHBIX
64 | ypaBHEHHI C IByMs
nepeMeHHbIMHU
CucreMa IByX JTUHEUHBIX
65 | ypaBHEHUU ¢ IByMsI
MIEPEMEHHBIMU
CucreMa IByX JTUHEUHBIX
66 | ypaBHEHUH C IBYMsI
MepeMEHHbIMU
bubnnoreka
67 | Pewenue cucreM ypaBHEHUI LHOK
https://m.edsoo.ru/7
f4284de
bubnnoreka
68 | Pemenue cucrem ypaBHEHHI HOK
https://m.edsoo.ru/7
f42865a
bubnnoreka
69 | Pemenue cucreM ypaBHEHUI LHOK
https://m.edsoo.ru/7
f4287d6
70 | Pemenue cuctem ypaBHEHHI




71

Pewrenue cucreM ypaBHeHUN

bubnnoreka
7 Kontponbnas paboTa mo teme HOK
"JIuHeitHple ypaBHEHHS" https://m.edsoo.ru/7
421044
bubnnoreka
7 Koopaunara Touku Ha [IOK
MpAMO https://m.edsoo.ru/7
f41de76
bubnnoreka
74 | UYucnaoBble TPOMEKYTKU HOK
https://m.edsoo.ru/7
f41dff2
75 | Yucnosele IPOMEKYTKH
Paccrosinue mexny n1Bymst
76 | TOYKaMH KOOpAMHATHOMU
IpsAMOI
Paccrosinue mexny n1Bymst
77 | TOYKaMH KOOPJAMHATHOMN
IpsAMON
bubnnoreka
73 [IpsiMoyronbpHas cucteMa LIOK
KOOPAUHAT Ha IJIOCKOCTU https://m.edsoo.ru/7
f4lel6e
bubnuoteka
79 [IpssMoyronbpHas cucreMa [TOK
KOOpAHUHAT Ha IJIOCKOCTU https://m.edsoo.ru/7
f4led2a
80 | IIpumepsl rpaduKoB, bubnuoTeka
3a/TaHHBIX (POpMYyIIaMu HOK




https://m.edsoo.ru/7
f41e8a8

bubnmnoreka
21 [Ipumeps! rpaduxos, LIOK
3aJJaHHBIX (POpMYJTIaMHU https://m.edsoo.ru/7
f41ed80
%) [Ipumeps! rpaduxos,
3aJlaHHBIX (opMyTIaMu
bubnnoreka
23 Urenue rpadMKoB peambHbIX HOK
3aBUCUMOCTEN https://m.edsoo.ru/7
f4lea24
%4 Urenue rpavKoB peabHbIX
3aBUCUMOCTEN
bubnnoreka
85 | Tlonsrue GpyHKIUU HOK
https://m.edsoo.ru/7
f41ef06
86 | I'paduk pynkuun
bubnuoteka
87 | CsoiicTBa QyHKIMI HOK
https://m.edsoo.ru/7
411078
bubnnoreka
88 | CnoiicTBa QpyHKIUI HOK
https://m.edsoo.ru/7
fa1flfe
89 | Jluneitnas QpyHKIUA bubnuoteka
HOK

https://m.edsoo.ru/7




427282

bubnmnoreka
90 | Jluneitnas ¢pyHKIMA HOK
https://m.edsoo.ru/7
427412
bubnnoreka
01 [Toctpoenue rpaduka HOK
JUHEHHON QyHKIINH https:/m.edsoo.ru/7
f426dle
9 [Toctpoenue rpadpuka
JTUHEHHON PYHKUIUU
93 | TI'paduk ynkmmu y =[X|
94 | Tpaduk pynkmmm y =[x|
KontponbHas paboTa mo teme Bubmorexa
95 | "KoopauHaThl U rpaduKH. HOK
® " https://m.edsoo.ru/7
yHKIWH £41£50a
bubnmnoreka
96 Bcepocculickas npoepoyHas LIOK
pa60Ta https://m.edsoo.ru/7
f429c6c¢
[ToBTOpEHNE OCHOBHBIX
97 | mnoHsTHI U METOJIOB Kypca 7
Knacca, 0000IIeHre 3HaHUH
[ToBTOpEHNE OCHOBHBIX Bubmiorexa
98 | mnoHATHII 1 METOJIOB Kypca 7 HOK
606 . https://m.edsoo.ru/7
KJ1acca, 000011IeHre 3HAaHUI 420132
99 | TloBTOpEeHME OCHOBHBIX bubnuoteka
MOHSTHH U METOJIOB Kypca 7 LHOK




YACOB I10 [TIPOI'PAMME

102

606 o https://m.edsoo.ru/7
KJ1acca, 0000111eHNE 3HAHUN 422060
10 IToBTOpPEHHE OCHOBHBIX
0 MOHSATUN U METOJIOB Kypca 7 1
Kjacca, 0000IIeHne 3HaHUH
bubnnoreka
10 | HroroBas KOHTpOJIbHAS | [IOK
1 paborta https:/m.edsoo.ru/7
f42a27a
10 IToBTOpPEHNE OCHOBHBIX Bubmzorexa
MIOHATUI U METOMOB Kypca 7 1 HOK
2 606 . https://m.edsoo.ru/7
KJ1acca, 0000111eHNE 3HAHUN 422900
OBIIEE KOJIMYECTBO




8 KUIACC

No KoanuecTBo yacos
Tara JIeKTPOHHbIE
T
Kontpoan undposbie
n| Tema ypoka Bceer P IpakTuyec H3Yy4eH
HbIE o0pa3oBaTe/ibH
/ 0 KHe pabdoTpl | HA
- padoThI ble pecypchl
bubnuoreka
| KBagparsslii KOpeHb U3 1 [IOK
quciia https://m.edsoo.ru/7
f42d452
bubnuoreka
[Tonsartue 06
2 1 HOK
UppalyoOHaJIbHOM YHCIIC https://m.edsoo.ru/7
f42eaaa
JecsTuanblie
3 MPUOIKEHUS 1
HAPPAIMOHATIBHBIX YHCET
Jecsatuanbie
4 MPUOIIKEHUS 1
UPPALMOHATIBHBIX YUCEI
5 JlericTBUTENIbHBIC YUCIIA 1
6 CpaBHeHue 1
JEUCTBUTEIBHBIX YUCE
7 CpaBHeHue 1
JEUCTBUTEIBHBIX YUCE
2 Apudmernueckuit 1
KBaJIpPaTHBI KOPEHb
9 VYpaBHeHue Buia x> = a 1




bubauoreka

CaoiicTBa
10 | apudmernueckux HOK
o https://m.edsoo.ru/7
KBaJpaTHBIX KOPHEN 474362
CpoiicTBa bubnuoreka
11 | apudmernueckux HOK
o https://m.edsoo.ru/7
KBaJIPaTHBIX KOpHEN 474862
[Ipeo6pa3zoBanue bubnuoreka
12 YUCIJIOBBIX BBIPAXKEHUH, [IOK
coZIepKaIlIUX KBaJpaTHbIC https://m.edsoo.ru/7
KOpHHU f42dd26
IIpeobpasoBanue bubnmmoreka
13 YUCIIOBBIX BBIPAKEHUH, [IOK
COJZeprKaIX KBaJIpaTHEIE https://m.edsoo.ru/7
KOpHH f42ded4
[IpeobpazoBanue Bubnuorexa
14 YHCJIOBBIX BBIPAXKEHUH, LIOK
COJEpIKaIlMX KBaIpPaTHLIC https://m.edsoo.ru/7
KOPHH f42e0be
[IpeobpaszoBanue BubnroTteka
15 YHUCIIOBBIX BBIPAYKECHUN, LIOK
CcoZCpKalIUX KBaJgpaTHbBIC https://m.edsoo.ru/7
KOPHH f42¢262
bubnmmoreka
16 CreneHsp C 1eNbIM [HOK
IoKa3arejeM https://m.edsoo.ru/7
f4354a4
17 | CrangapTHas 3anuCh bubnuoreka




ymcna. Pazmepsl 00bEKTOB
OKpY’KaroIiero Mmupa (0T
AJIEMEHTAPHBIX YACTHIL 10
KOCMHUYECKHX 00BEKTOB),
JUTUTENTHOCTH TPOLIECCOB
B OKpY’KaloIIeM MHpE

LHOK
https://m.edsoo.ru/7
436098

bubnuoreka
13 CBOIICTBa CTEIICHU C [TOK
LICIBIM ITOKA3aTeIeM https://m.edsoo.ru/7
435648
Bubnuoreka
19 CBoiicTBa CTENEHU C LIOK
LICJIBIM IIOKa3aTeJIEM https://m.edsoo.ru/7
435648
bubnunoreka
20 CBOMCTBA CTEIEHH C LIOK
IIE€JIBIM ITIOKa3aTeIEM https://m.edsoo.ru/7
1435648
bubanoreka
21 CBoiicTBa CTENIEHU C LIOK
IICJIBIM IIOKA3aTeIEM https://m.edsoo.ru/7
f43599a
bubnunoreka
” CBolicTBa CTENIEHU C [TOK
1LICJIBIM IIOKA3aTeIEM https://m.edsoo.ru/7
f435ed6
23 | KsaapaTHbliii TpéxuieH
24 | KBaznpaTHBIN TpEXUIECH
25 Paznoxxenue kBapaTHOTO bubanoreka
TpEXWICHA HA MHOXHUTEIN [HOK




https://m.edsoo.ru/7
f421d38

bubnuoreka
26 Paznoxxenue kBapaTHOIrO [TOK
TpEXUIIEHA HA MHOXKHUTEIHN https://m.edsoo.ru/7
f42£d38
KonTponbhas pabota no Bubmorexa
7 temaM "KBagpaTHbie [IOK
KopHU. CTEneHu. https://m.edsoo.ru/7
KsagpaTHblii Tpex4ieH" 42¢c80
bubnuoreka
73 AHanums K.p. [TOK
Anrebpanueckas Apoob https://m.edsoo.ru/7
430382
JomycTuMble 3HaUEHUS
59 | TEPEMEHHBIX, BXOJAIMX B
anreOpanvecKue
BBIPAXECHHS
JlommycTrMble 3HaYEHUS
30 | TEPEMEHHBIX, BXOIAIIMX B
anredpandeckue
BBIPAXKEHHS
bubnuoreka
31 OCHOBHOE CBOMCTBO LIOK
anredpandeckoii qpoou https://m.edsoo.ru/7
f4308e6
bubnuoreka
32 | Coxkparmenue apooeit HOK

https://m.edsoo.ru/7
f430a8a




bubauoreka
HOK

33 | Cokpamenue npooei
p P https://m.edsoo.ru/7
1430144
bubnuoreka
34 | CoxkparieHue apooeit LHOK
https://m.edsoo.ru/7
430144
CnosxeHune, BEIYUTAHUE, bubmiorexa
35 | yMHOXEHHE U eTieHUe HOK
6 Gei https://m.edsoo.ru/7
anreOpandecKkux apooeit 43128c
Crnoskenue, BEIYMTAHUE, Brbmmoteka
36 | yMHOXEHHE U JIeTICHUE LHOK
6 Geit https://m.edsoo.ru/7
anreOpandeckux apooeit 431500
Crnokenue, BRIYUTAHNE, brbmiorexa
37 | yMHOXEHHUE U JIeJICHUE LHOK
. https://m.edsoo.ru/7
anreOpanvecKkux apooeit 43182
CrnoxxeHue, BEIYUTAHUEC, bubauorexa
38 | yMHOXEHHE U JIeTICHUE LHOK
6 Gt https://m.edsoo.ru/7
anreOpandeckux apooeit 431220
[IpeobpazoBanue bubnnorexa
39 | BbIpaXKE€HHMI, COIEPIKALIUX LHOK
6 6 https://m.edsoo.ru/7
ajreOpandeckue 1poou £43259c
40 | IIpeoOpazoBanue bubnmnoreka
BBIPAXEHUI, COIEpIKALLIUX [HOK

anreOpandeckue Apoou

https://m.edsoo.ru/7




432736

IIpeobpazoBanue Bubmotexa
41 | BbIpaXKeHUI, COAEPIKALIUX HOK
https://m.edsoo.ru/7
anreOpandeckue Apoou 432736
KontponbHas padota no Bubmiorexa
42 | Teme "Anrebpanueckas HOK
" https://m.edsoo.ru/7
poOb 431d36
bubnunoreka
43 Amnanus k.p. KBagparnoe [TOK
YpaBHCHUEC https://m.edsoo.ru/7
f42eela
bubnuoreka
44 Henonnoe kBagpaTHOE LIOK
YpaBHCHHE https://m.edsoo.ru/7
f42eela
bubnuoreka
45 Henonnoe kBanpatHoe ITOK
ypaBHEHHE https://m.edsoo.ru/7
f42eecla
bubnuoreka
46 dopMya KOpHEH LIOK
KBaJIpaTHOT'O YPaBHCHUA https://m.edsoo.ru/7
421158
bubnuoreka
47 dopmyiia KOpHEH [IOK
KBaJpaTHOI'O0 YpaBHEHUS https://m.edsoo.ru/7
421316
48 | Dopmyna KopHel bubnuoreka
KBaJIpaTHOT'O ypaBHEHUs I[HOK




https://m.edsoo.ru/7
f4215a4

Bubnunoreka
49 | Teopema Buera HOK
https://m.edsoo.ru/7
f42fef0
bubnunoreka
50 | Teopema Buera HOK
https://m.edsoo.ru/7
430076
Pewenne ypaBHeHui, Bubmzorexa
51 CBOISIINMNXCS K LOK
https://m.edsoo.ru/7
KBaJpPaTHBIM 430542
Pewienue ypaBHeHui, bubmiorexa
52 | cBomgIUXCS K LHOK
https://m.edsoo.ru/7
KBaJpPaTHBIM 43¢3d0
bubnuoreka
53 [IpocTeiimme npoOHO- [HOK
panroHaJIbLHBIE YPAaBHEHUS https://m.edsoo.ru/7
f4328¢6
Bubnuoreka
54 [Ipocreiimme npoOHO- IOK
pauunoHaJIbHbIC YpaBHECHUS https://m.edsoo.ru/7
f432b6e
Pemenne TekcTOBBIX 3a1a4 brbmmotexa
55 C TTOMOIIBIO KBaJAPATHBIX LHOK
. https://m.edsoo.ru/7
ypaBHEHUH 4750
56 | Pemienue TEKCTOBEIX 3a7a4 Bubnunoreka




C ITOMOUIBIO KBAIPATHBIX
ypaBHEHUH

LHOK
https://m.edsoo.ru/7
1421816

57

KoHTponbHas padora 1o
teme "KBanparHbie
ypaBHeHuUs"

bubanoreka

LIOK
https://m.edsoo.ru/7
430112

58

Ananus k.p. JIuneiinoe
ypaBHEHUE C IByMs
HEPEMEHHBIMH, €r0
rpaduK, IpUMEpHI
peuieHusl ypaBHEHUN B
LEJIBIX YUCIIAX

59

JIuneitHOE ypaBHEHUE C
JIBYMsI IEPEMEHHBIMH, €TO
rpaduk, IpuMepbI
peleHus ypaBHEHHH B
TEJTBIX YUCIIaxX

60

JIuneiiHoe ypaBHEHHE C
JIBYMs [IEPEMEHHBIMH, €70
rpadukK, NpUMepsbl
pelieHusl ypaBHEHUN B
LIEJIBIX YHUCIIax

61

Pemenne cucreM nByx
JIMHEHHBIX YPABHEHUH C
JBYMsI [IEpEMEHHBIMU

62

Pewmenne cucrem nByx
JIMHEHHBIX YPABHEHUH C
JBYMsI IEpEMEHHBIMU




63

Pemenue cucrem aByx
JIMHEHHBIX YPABHEHUH C
JBYyMsI IEpEMEHHBIMU

64

[Ipumeps! pemienus
CHCTEM HEJMHEUHBIX
YpaBHEHUH C JBYMsI
MepPEMEHHBIMU

65

[Tpumeps pemeHus
CHCTEM HEITUHEHHBIX
ypaBHEHUH C IBYMsI
nepeMEHHBIMHU

66

I'paduueckas
WHTEPIpPETALNS YPAaBHEHUS
C ABYMs IEPEMEHHBIMU U
CHCTEM JIMHEHHBIX
YpaBHEHUH C ABYMsI
MepeMEHHbIMU

bubanoreka

1IOK
https://m.edsoo.ru/7
f43d6d6

67

I'padpuueckas
WHTEPIIPETALUS YPABHCHUS
C IByMsI IEPEMEHHBIMU U
CHCTEM JIMHEHNHBIX
YpaBHEHUH C IBYMsI
MePEMEHHBIMU

bubauoreka

LHOK
https://m.edsoo.ru/7
f43d6d6

68

Pemenne TEKCTOBBIX 3a/1a4
C IIOMOIILIO CUCTEM
ypaBHEHUH

69

Pemenne TekcTOBBIX 3a7a4
C TIOMOIIIBIO CHCTEM
ypaBHEHUH




Pemenne TeKCTOBBIX 3a/1a4

70 | C IIOMOIIBIO CUCTEM
ypaBHEHUU

71 HucnoBsle HEpaBEHCTBA U
HUX CBOMCTBa

7 HucnoBsle HEPaBEHCTBA U
HUX CBOMCTBA

7 HepasenctBo ¢ onHOM
MIEPEMEHHOI
JIuHeliHbple HEPaBEHCTBA C bubnnorexa

74 | onHON MEepeMEeHHON U UX LOK

https://m.edsoo.ru/7

peHIeHe £42¢692
JInneliHble HEpABEHCTBA C BrbnroTexa

75 OJIHOM IEPEMEHHOM U UX LHOK

https://m.edsoo.ru/7

perenne £42¢840
JIuHeiiHble HEPaBEHCTBA C

76 | OIHOI NEPEMEHHOM U UX
pelieHue
CucTeMbl TUHEHHBIX BubmuoTexa

77 HEPABEHCTB C OJTHOM LIOK
MIEPEMEHHOMN U UX https://m.edsoo.ru/7
pelenue 42¢b88
Cuctembl TUHEHHBIX Bubmuorexa

3 HEPABEHCTB C OJTHOM ITOK

MIEPEMEHHOMN U UX
pelieHue

https://m.edsoo.ru/7
f42cd2¢

79

CucTeMbl JIUHENHBIX




HEPABEHCTB C OJJTHOM
MIEPEMEHHOMN U UX
peuieHue

N300paxenue perienus Bubnrorexa
20 JMHEHHOTO HEPABEHCTBA U [{OK
MX CUCTEM Ha YUCJIOBOM https://m.edsoo.ru/7
npsiMOi 42¢9e4
N300paskeHne pereHus Bubmmorexa
21 JIMHEHHOTO HEPABEHCTBA U LIOK
MX CUCTEM Ha YMCJIOBOM https://m.edsoo.ru/7
IpAMOI 42¢9e4
KonTponbhas pabota mo
82 | temam "HepaBeHcTBa.
Cucremsl ypaBHeHu"
bubnuoreka
23 Ananus k.p. [lonsitue IOK
byHKIIUN https://m.edsoo.ru/7
f433c12
Ob6nacTh onpeaenecHus u bubmiorexa
84 | MHOXECTBO 3HAYEHUU HOK
https://m.edsoo.ru/7
bynKumn £433d84
25 CnocoObl 3a1anust
byHKIII
86 | I'padux pyHKIUM
%7 CaoiicTBa QYHKINH, UX
oToOpakeHHe Ha rpaduke
28 YreHue u OCTpOCHHE

rpadukoB QyHKITHI




[Tpumeps! rpaduxos

89 | dyHKIMIA, OTpaKaOIINX
peabHbIC MPOIIECCHI
DyHKIMU, ONUCHIBAIOLINE Bubmrorexa
9o | TPAMYIO M 0o0paTHY0 [IOK
NPONOPUMOHAIBLHBIC https://m.edsoo.ru/7
3aBHCUMOCTH, X TpaQuKu f434bbc
91 | Tumepbona
bubnuoteka
92 | Tumepbona HOK
https://m.edsoo.ru/7
f4343¢2
bubnuoteka
_ 2 OK
93 Tpaguic dynicunn y = x llitps://m.edsoo.ruﬁ
434572
OyHKIHH y =X%, y =X°, y = bubnuoteka
94 VX, y = |x|; rpaduyeckoe [IOK
pelIeHUE YPAaBHEHUN U https://m.edsoo.ru/7
CHCTEM YPaBHEHUI 434d38
[ToBTOpEHNE OCHOBHBIX Bubnuoreka
95 TOHATUN U METOJ0B LIOK
KypcoB 7 U 8 KJIaccoB, https://m.edsoo.ru/7
00001IeHIEe 3HAHMIA f4371aa
bubnuoteka
96 Bcepoccutickas [IOK
poBepoyHas padbora https://m.edsoo.ru/7
f434eb4
97 | IloBTOpEHHE OCHOBHBIX




TIOHSITUI U METOJ0B
KypcoB 7 U 8 KJ1accoB,
000011IcHHE 3HAHUI
[ToBTOpEHNE OCHOBHBIX Bubnuorexa
08 MOHATUI U METOJIOB 1 ITOK
KypCcOB 7 U 8 KJIaCCOB, https://m.edsoo.ru/7
000011eHnE 3HAHUIM f43736¢
[ToBTOpEHNE OCHOBHBIX Bubmoreka
99 MOHSTHI U METOH0B 1 [IOK
KypcoB 7 U 8 KJ1accoB, https://m.edsoo.ru/7
000011IeHNE 3HAHUM 437510
[ToBTOpEHNE OCHOBHBIX Bubnuorexa
10 | moHsATHI 1 METOHOB 1 [IOK
0 KypcoB 7 U 8 KJ1accoB, https:/m.edsoo.ru/7
0000111eHNE 3HAHUI f4376b4
bubnuoreka
10 | Hroromasi KOHTpOJIbHAS | [TOK
1 paborta https://m.edsoo.ru/7
f436b88
bubnuoreka
10 | AHnanu3 UTOroBoit 1 [IOK
2 KOHTPOJIBHON paOOTEHI. https://m.edsoo.ru/7
437858
OBIIEE KOJIMYECTBO 102

YACOB 110 [TPOTPAMME




9 KUIIACC

N¢

~

Tema ypoxka

KoaudecTBO 4acoB

Bce
ro

KonTpoun
HbIC
padoThI

IIpakTnuec
KHe
padoThI

Jlara
HU3Y4YeH
us

DJIeKTPOHHbIE
nudposbie
o0pa3oBaTe/bH
ble pecypchl

PammmonannHBIC Uynca,
UppalMOHAIIbHBIE YHCIIA,
KOHEYHbIE U OECKOHEUHbIE
JECSITUUHBIE JpoOU

MHO)K@CTBO HeﬁCTBHTeﬂbHBIX
YHUCCEII, HeﬁCTBHTeHBHLIe quciia
Kak 0€CKOHEYHBIE JIECATUYHBIE
Ipoou

B3aumHO oHO3Ha4YHOE
COOTBETCTBUE MEKIY
MHO’KECTBOM JIEHCTBUTEIIBHBIX
4KCcesl 1 MHOXKECTBOM TOUYEK
KOOPJHMHATHOU IIPSAMOM

CpaBHeHME J1eWCTBUTEIIbHBIX
qucen, apupMeTHIECKIe
JIEUCTBUS C JEUCTBUTECILHBIMU
YHUCIaMHU

[TpubnmxEHHOE 3HAUEHNE
BEJINYUHBI, TOYHOCTH
NpUOIKEHNS

OxpyrieHue yucen




TpeTheil U YETBEPTOM CTETCHEN

7 OxpyrieHue ynucen
2 IIpukunaka u oneHka
pe3yJIbTaTOB BBIYMCIICHUI
9 IIpuknnaka u oeHka
pe3yJIbTaTOB BBIYMCIICHUI
JIuneitHoe ypaBHEHUE. bubnorex
10 | Pemenue ypaBHeHHI, HOK
. https://m.edsoo.ru/
CBOSIINXCS K JIMHEHHBIM -
JIuneliHoe ypaBHEHHUE.
11| Pemenue ypaBHEHUH,
CBOJSIINXCS K JIMTHEUHBIM
KBanpatHoe ypaBHeHue. bubmmorexa
12 | Pemenue ypaBHEHHI, HOK
https://m.edsoo.ru/
CBOSIIMNXCS K KBaIPATHBIM 7436540
KBanpaTtHOoe ypaBHeHue. Bubmiorexa
13 | Pemenue ypaBHEHUH, HOK
https://m.edsoo.ru/
CBOJSIINXCS K KBaIpaTHBIM Tf43654)
bubnuoreka
14 | bukBagpaTHble ypaBHEHUS HOK
https://m.edsoo.ru/
7f43¢3d0
bubnmoreka
15| buxBaapaTHble ypaBHEHUS HOK
https://m.edsoo.ru/
7f43¢3d0
16 | Ilpumepsl penieHusi ypaBHEHUM




Pa3JI0KCHUCM Ha MHOXUTCIIN

IIpumepsl penieHus: ypaBHEHUN

17 | Tperbeii U YETBEPTOM CTEIICHEH
Pa3JI0KEHUEM Ha MHOKHUTEIHN
bubmmoreka
18 Pemenune nqpo6HO- ) [{OK
panMoHaJIbHEIX YPaBHEHUNU https://m.edsoo.ru/
7143¢9b6
bubnuoreka
19 Pemenwne npo6HO- ) 1IOK
panrOHAIIBHBIX YPABHCHUH https://m.edsoo.ru/
7t43¢9b6
20 Penrenune TeKCTOBEIX 3a1au
anre0pandecKuM METOI0M
)1 Pemienne TekcTOBBIX 3a1a4
anreOpanvecKuM METOJI0M
2 Pemienue TekcTOBBIX 3a7a4
anredpandeckuM MEeTO0M
KonrponsHas padora no teme
23 | "VYpaBHeHHs C OJHOI
nepeMeHHOn"
bubnmmoreka
24 YpaBHeHue ¢ 1ByMst LIOK
MIepEMEHHBIMU U €T0 Tpaduk https://m.edsoo.ru/
7f43d0b4
bubnuoreka
75 YpaBHEHUE C IBYMS LIOK

MEPEMEHHBIMH U €T0 rpaduk

https://m.edsoo.ru/
7f43d0b4




26

Cucrema 1ByX JTUHEHHBIX
YPaBHEHUU C JBYMSI
IIEPEMEHHBIMU U €€ peleHue

27

Cucrema IByX JTUHEHHBIX
YPaBHEHUU C IBYMSI
IIEPEMEHHBIMU U €€ peLICHUE

28

CucreMa IByX JTMHEHHBIX
YpPaBHEHUU C IBYMsI
IIEPEMEHHBIMH U €€ PEIICHUE

29

CucreMa IByX JTUHEHHBIX
ypaBHEHUH C IByMs
MepEMEHHBIMU U €€ pelieHne

30

Pemenue cucrem 1Byx
YPaBHEHHUH, OJJHO U3 KOTOPBIX
JIMHENHOE, a [pyroe — BTOPOU
CTETEHU

bubnuoreka

HOK
https://m.edsoo.ru/
7f43d23a

31

Pemenne cucreM aByx
YpPaBHEHUM, OJJHO U3 KOTOPBIX
JIMHENHOE, a Ipyroe — BTOPOH
CTETEeHU

Bbubnuoreka

LHOK
https://m.edsoo.ru/
7f43d55a

32

Pemenne cucrem nByx
YpPaBHEHUH, OJJHO U3 KOTOPBIX
JIMHEHOE, a IPyroe — BTOPOil
CTEIEHU

33

Pemenue cucrem aByx
YpaBHEHHIA, OJTHO U3 KOTOPHIX
JIMHEWHOE, a IPyroe — BTOPOi
CTETeHU




I'paduueckas HHTEpIIpETALIUSI

34 | cucTtembl ypaBHEHUH C IByMs
MepeMEHHBIMU
35 Pemnrenue TekCcTOBEIX 3a/1a4
anredpandeckuM crocooom
36 Pemnrenne TeKCcTOBEIX 3a1a4
anredpandecKuM crocooom
37 KoHnTtponbHas paboTta mo teme
"Cucrembl ypaBHEHUI"
18 YucnoBbie HEPABEHCTBA U UX
CBOICTBa
Bubnuoreka
39 UucioBble HEPABEHCTBA U UX LIOK
CBOMCTBA https://m.edsoo.ru/
7f43ad5a
JIuHeitHbIe HEpaBEHCTBA ¢ bubnnorexa
40 | omaHOM MEPEeMEHHOMN U UX LHOK
https://m.edsoo.ru/
elIecHue
p 7£43af08
JInHeliHbIE HEPABEHCTBA C Bubmzorexa
41 | onHOM MEepeMEeHHOMN U UxX LOK
https://m.edsoo.ru/
elIeHuEe
p 7f43af08
JInHelHbIE HEPABEHCTBA C brbmmoteka
42 | onHOM mEepeMEHHOM U UX LHOK
https://m.edsoo.ru/
LIEHU
peticHue 743208
43 | CucreMsl THHEHHBIX

HEPABEHCTB C OJTHOM




[IEPEMEHHOMN U UX PEILICHUE

CucreMsl JJHHEHHBIX

44 | HepaBEHCTB C OJIHOU
MEPEMEHHOM U UX PEIICHUE
CucreMsl TUHENHBIX
45 | HepaBEHCTB C OJTHOU
MEPEMEHHOM U UX PEIICHUE
bubnuoreka
46 KBagparHble HEpaBEeHCTBA U UX LIOK
penieHue https://m.edsoo.ru/
71436098
bubanoreka
47 KBanpaTHbie HEpaBeHCTBA U UX LIOK
peurenue https://m.edsoo.ru/
7f43b21e
bubnunoreka
43 KBagparubie HepaBeHCTBA U UX LIOK
penieHue https://m.edsoo.ru/
7f43b5a2
49 KBanpaTHbie HepaBeHCTBA U UX
pelieHue
50 KBanpaTHbie HepaBeHCTBA U UX
pelieHue
I'paduueckas naTEepIpeTaIIysa Bubmuorexa
51 HEPABEHCTB U CUCTEM LIOK
HEPaBCHCTB C IBYM:I https://m.edsoo.ru/
NIEPEMEHHBIMU 7f43b098
52 | T'paduueckas uHTEpHIpeTALUI

HCPABCHCTB U CUCTCM




HEPaBEHCTB C JByMs
[IEPEMEHHBIMU

KonTponbhas pabota 1o teme

53
"HepaBencrna"
bubnuoreka
54 KBagpatuunas QyHkuus, eé [{OK
rpaduk U CBOKCTBA https://m.edsoo.ru/
7f4396¢6
bubnuoreka
55 KBagparnunas QyHkius, eé [TOK
rpaduk 1 cBOMCTBA https://m.edsoo.ru/
7f439842
bubnuoreka
56 KBagpatnunas QyHkuus, eé [IOK
rpaduK 1 cBOicTBa https://m.edsoo.ru/
7f4399b4
[Tapa6ona, KOOpIUHATHI Bubmiorexa
57 | BepuuHbI Mapabobl, OCh HOK
6 https://m.edsoo.ru/
CUMMETPUU NapaboJIbl 7£439ebd
[Tapabona, KOOpIUHATEI bubmuoreka
58 | BepuuHBI Hapabdoibl, OCh HOK
6 https://m.edsoo.ru/
CUMMETPUU NIapadoJIb 7f43a03a
[Tapabomna, KOOpAUHATHI bubmmorexa
59 | BepuuHBI Mapabobl, OCh HOK
6 https://m.edsoo.ru/
CUMMETpPHUU MapadoJIbl 743 ] ac
60 | IlapaGomna, KOOpAUHATHI bubnuoreka
BEPLIMHBI MapaldoJIbl, OCh I[TOK




CUMMETpPHUU MapadoIbl

https://m.edsoo.ru/
7f43a31e

[Tapaboia, KOOPAMHATHI Bubmiorexa
61 | BepmmHBI TapabOIIbI, OCH }I;ftof//m cdsooru/
CHMMETpPHUU TapadoIIbl . fégé 55 6 ]
[Tapa6ona, KoOOpIUHATEI
62 | BepmuHBI TapaboIIbl, OCH
CUMMETpPHUU MapadoJibl
I'paduku pynkumit: y =kx, y =
63 | kx+b, y=k/x, y=x3, y=vX, y=|
X|
I'paduxu Gynkumii: y =kx, y =
64 | kx+b, y=k/x, y=x3, y=vx, y=|
X|
I'paduxu Gynkmmii: y = kx, y =
65 | kx+Db, y=k/x, y=x3, y=vX, y=|
X|
I'paduku pynkuumii: y =kx, y =
66 | kx+b, y=k/x, y=x3, y=vX, y=|
X|
I'padukn dynkomii: y = kx, y =
67 | kx+b, y=k/x, y=x3, y=vx, y=|
X
I'paduku pynkuumit: y =kx, y =
68 | kx+b, y=k/x, y=x3, y=vX, y=|
X
69 | KoutponbHas paboTa 1mo Teme bubnmnoreka
"Oyukuun" HOK




https://m.edsoo.ru/
7143ab84

bubnuoreka
70 [TonsiTue yncoBOM LIOK
II0CJICJOBATECIIBHOCTH https://m.edsoo.ru/
7f43¢6c6
3ajaHue MoCcaeI0BaTeIbHOCTH bubmiotexa
71 | pexyppeHTHOIl Gpopmyoii u HOK
. https://m.edsoo.ru/
dbopMyI0ii n-ro unaeHa 7f43cbda
bubnmoreka
7 Apudmernueckas u [IOK
reoOMETpUUIECKas IIPOrpeCCUu https://m.edsoo.ru/
7f43ed7e
bubnuoreka
7 Apudmernueckas u [TOK
reoMeTpHYeCKas IIpPorpeccun https://m.edsoo.ru/
743f3b4
®opmyJibl N-TrO WieHa Bubnuorexa
74 apupMETHIECKON 1 IIOK
r€OMETPUUYECKON POTrPECCHUI, https://m.edsoo.ru/
CYMMBI IIEPBBIX N YJICHOB 7£43f58a
®opmyJibl N-TO YWieHa Bu6iuoreka
75 apupMETHIECKON 1 [IOK
reOMETPUUYECKON MPOrPeECCUid, https://m.edsoo.ru/
CYMMBI TIEPBHIX N YIICHOB Tf43ef2c
CDOpMyHLI Nn-ro 4JcHa BuoauoTekxa
apuPpMeTHYECKON U
76| Pne IIOK

F€OMETPUYECKON ITPOrPECCUN,
CYyMMBI IIEPBBIX N YICHOB

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




@opMyIIbI N-I0 YJIeHa Bubnnoreka
77 apu(pMETHIECKON U [{OK
r€OMETPUYECKON ITPOrPECCUN, https://m.edsoo.ru/
CYMMBI ITEPBBIX N YICHOB 743f72¢
@opMyIIBI N-TO YJICHA Bubnmorexa
73 apumernyeckoit u LIOK
r€OMETPUYECKOUN POTrPECCHUI, https://m.edsoo.ru/
CYMMBEI [IEPBBIX N YIEHOB 743180
N3o0pakeHue 4eHOB
apupMETHIECKON 1
79 | reomeTpuyecKoi mporpeccui
TOYKaMH Ha KOOPJAMHATHOMN
MIOCKOCTH
N300pakeHne 4IeHOB
apudmeTnyeckoit u
80 | reomeTpuyecKkoi nmporpeccuit
TOYKaMHU Ha KOOPJAMHATHOU
MIJIOCKOCTH
21 JIunelHsbIl 1
SKCIIOHEHIIMAJIBHBIN POCT
bubnuoreka
82 | CioxHbIE TPOIIEHTHI HOK
https://m.edsoo.ru/
7f43fe0e
bubnmnoreka
83 | CnoXHbI€ MPOLEHTHI HOK
https://m.edsoo.ru/
714401a6
84 | KontponbHas paboTa 1o Teme bubnmmoreka




"YucioBele
IIOCJIEA0BATEILHOCTH "

LHOK
https://m.edsoo.ru/
71440418

[ToBTOpEeHME, 0000IICHNE U
CHCTEMaTH3allus 3HAHHH.

85 | 3amuck, cpaBHEHUE, NEUCTBUS
C IeCTBUTEIbHBIMU YHCIAMH,
qHCIIoBas mpsMas
[ToBTOpeHue, 06001IeHNE 1
g | cHeTeMaTH3aLMA 3HAHUU.
[IpoueHTsl, OTHOLIEHUS,
MIPOTIOPIIUN
[ToBTOpEeHME, 006001ICHUE U
27 CUCTEeMaTU3alus 3HAaHUM.
OxpyriieHue, NpuoIIKeHNUE,
OLICHKA
[ToBTOpenue, 0600IIEHNE U Bubmmorexa
28 CUCTEMATU3aLNs 3HAHNM. [HOK
Pemrenne TekcToBBIX 3a7a4 https:/m.edsoo.ru/
apr(PMETUUECKHM CIIOCOOOM 7f443b12
[ToBTOpEeHme, 006001IeHUE U Bubnmorexa
gg | CcHCTeMaTH3ALUA 3HAHUH. [{OK
Pemienne TekcTOBBIX 3a/1a4 https://m.edsoo.ru/
apU(PMETHUECKIM CII0COOOM 7f443cd4
[ToBTOpenue, 06o0IIeHNE U bubnuoreka
9o | SHCTeMaTH3alKA 3HAHUU. L{OK
Pemenune TekcToBBIX 33024 https://m.edsoo.ru/
apu(pMETHIECKAM CIIOCOO0M 7f443fea
91 | TloBTOpenue, ob6obLIICHNE U bubnuoreka




CUCTEeMaTU3alus 3HAaHUM.
[IpeobpaszoBanue
anredpanvecKux BbIpaKEHU,
JOITYCTHMBIE 3HAYCHHUS

HOK
https://m.edsoo.ru/
7f4441ca

[ToBTOpenue, 0600IIEHNE U

cucTeMaTH3als 3HAaHUI. Brbmoteka
92 | TIlpeobpazoBanue HOK
o https://m.edsoo.ru/
anredpanvyeckux BbIpaKeHU, 1444364
JOIYCTUMbIE 3HAYCHHS
[ToBTOpEeHME, 0000IICHNE U
CHCTEMaTH3allus 3HAHHH. bubmiorexa
93 | IlpeobpazoBanue HOK
anreOpanvyecKuX BhIPAKCHUH, :?jj:égedsoo'm/
JOTTyCTUMBIE 3HAYEHHUS -
[ToBTOpeHue, 06001IeHNE 1
CUCTeMAaTH3alus 3HAHUH. bubmiorexa
94 | IIpeobpazoBanue HOK
anreOpandecKux BhIPAKCHUN ttps://m.edsoo.ru/
> 7f444a94
JIOITYCTHMBIE 3HAYCHHUS
[ToBTOpenue, o0o0mIEeHNE U bubnuoreka
95 cucTeMaTu3alus 3HaHUI. [TOK
@yHKIUU: TIOCTPOCHUE, https://m.edsoo.ru/
CBOWCTBA M3YYECHHBIX (DYHKITHIA 7f444¢56
[ToBTOpenue, 0600IIEHNE U Bubnmoreka
9 | CHCTeMaTH3aNuA 3HaHU. 1IOK
OYHKIMU: TIOCTPOEHUE, https://m.edsoo.ru/
CBOMCTBA M3YYEHHBIX (YHKI[HIA 7f444144
97 | TloBTOpenue, 0000IMIEHNE U bubnuoTeka

CHUCTCMAaTHU3alusil 3HAHUH.

[IOK




@yHKIUU: TIOCTPOEHUE,
CBOWCTBA M3Y4YECHHBIX (PYHKITUIA

https://m.edsoo.ru/
7144516a

[ToBTOpEHME, 00001IEHNE U bubnuoreka

08 cucTeMaTu3alus 3HaHUI. 1 [HOK
@yHKIUU: TIOCTPOEHHUE, https://m.edsoo.ru/
CBOMCTBA M3YUYEHHbIX (PYHKLIUN 7f4452¢6
[ToBTOpEeHME, 0600IIEHNE U Bubnrorexa

g9 | cHcTeMaTH3aLUA 3HAHUH. | [{OK
I'paduaeckoe permenune https://m.edsoo.ru/
YPaBHEHUH U X CUCTEM 7445516
[ToBTOpEHME, 0000IICHUE U

10 | cucremaTtu3anys 3HaHUH. |

0 I'padmyeckoe pemenue
ypaBHEHUU U X CUCTEM

10

) HroroBas KoHTpoNbHAs paboTa 1

10 | OOGoOrmenue u cucTeMaTH3aus 1

2 3HAHUU

OBIIEE KOJIMYECTBO YACOB
[10 [TPO'PAMME

102







IHPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHMUSA
OCHOBHOM OFPA30OBATEJIbHOM ITIPOT'PAMMBI

7 KUIIACC
Koxn
npoBe
psieM IIpoBepsiemble npeiMeTHBIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
oro o0pa3oBaTeIbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3ya
bTaTa
1 Yucna v BIYUCTICHUS
. BbimonHATE, codeTas yCTHblE M NHCbMEHHbIE NPHUEMBI, apupMeTHYECKHUEe
' JEICTBUS C pallMOHAIbHBIMU YUCIAMHU
HaxomuTth 3Ha4yeHHs] 4MCIOBBIX BBIPAXKEHHM, NMPUMEHSATh pa3HOOOpa3HbIE
1.2 crnoco0bl W NpUEMBI  BBIUMCIEHUS 3HAUYEHUH JIPOOHBIX BbIpAXKEHUH,
coJiepKalx OOBIKHOBEHHBIE U IECATUYHBIC IPOOH
[lepexonuth OT 0AHON (OpPMBI 3amMcH YHceNn K Apyroi (mpeoOpa3oBbIBAaTH
1.3 JECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO IECATUIHYIO POOb)
1.4 CpaBHUBATh U YIOPSAI0YMBAThH pallMOHAJIbHBIE YUCIIA
1.5 OKpyriasTh yncia
BBINONHATE NPUKKUIKY U OLIEHKY pe3yJibTaTa BBIYMCICHUH, OLIEHKY 3HaUYeHHUH
1.6 YUCJIOBBIX  BBIPQXXCHUH. DBBINOIHATE  JNEHCTBUS €O  CTENEHSIMU  C
HaTypaJbHBIMU [10Ka3aTEeIAMU
L7 [IpuMeHsTh IPU3HAKY JEIUMOCTH, Pa3I0KEHUE HA MHOXKUTEIN HaTyPaJIbHBIX
' quCen
Pemarh npakTUKO-OPUEHTHPOBAHHBIE 3aauM, CBA3aHHbIE C OTHOILIEHUEM
L8 BEJIMYHH, IPONOPLIUOHAIBLHOCTHIO BEJINYMH, IPOLIEHTAMU, MHTEPIIPETUPOBATH
' pe3ynbTaThl peleHus 3aJad ¢ Y4YETOM OrpaHWYeHHH, CBS3aHHBIX CO
CBOWCTBaMM paccMaTpUBAEMbIX O0BEKTOB
2 Anrebpanueckue BbIpaKeHUS
2.1 Hcnonp3oBath anreOpanyeckylo TEPMHUHOJIOTHIO U CHUMBOJIHUKY, IPHUMEHATH




e€ B mpolecce OCBOSHHs y4eOHOro MaTepuaa

HaXOI[I/ITB 3HA4YCHUA 6YKB6HHBIX BBIpa}KeHI/Iﬁ IIpu 3aJaHHBIX 3HAYCHUAX

2.2
IIEPEMEHHBIX
)3 BrImonHATE ipeoOpa3oBaHys LIEI0Tr0 BIPAKEHHSI B MHOTOWIEH TPUBEICHUEM
' MOJIOOHBIX CIAaraeéMbIX, PACKPbITHEM CKOOOK
4 BBINOMHATE yMHOJKEHME OJHOWIEHAa HAa MHOTOWIEH M MHOTOWIEHa Ha
' MHOTOYJICH, TPUMEHSATH (POPMYJIBI KBaJIpaTa CyMMBI M KBaJIpaTa pasHOCTH
OcCy1ecTBISATh Pa3oKEHWE MHOTOYJICHOB HAa MHOXHUTEIHM C IOMOIIbIO
2.5 BBIHECEHHUs] 3a CKOOKM OOILIero MHOXMTENs, TPYHNIHPOBKH CllaraeMsiXx,
npuUMeHeHHs (HOPMYJT COKPAIEHHOTO YMHOKECHHUS
"6 [IpumensTs npeodpazoBaHUSI MHOTOUJICHOB JJISl PEIIEHUs] Pa3IMYHbIX 3a/1a4
' 13 MaTeMaTHKHU, CMEKHBIX IPEIMETOB, U3 PEAJIBHOM NPAKTUKH
57 Hcnonp30BaTh CBOMCTBA CTENEHEH C HATyPAJIBbHBIMU IIOKA3aTENIsIMM JUIS
' npeoOpa3oBaHMsl BRIPAKEHUN
3 YpaBHEHMsI U HEPABEHCTBA
Pemarp nuHElHBIE ypaBHEHHUs C OJHOM INEPEMEHHOM, NMPUMEHss IpaBUIa
3.1 repexoja OT MCXOJHOTO YpaBHEHUs K PaBHOCWIBHOMY emy. lIpoBepsrs,
SIBJIACTCS JIM YUCIIO KOPHEM YpaBHEHUS
19 [TpumMeHsaTH TpaguuecKkue METObI IPU PELICHUN JTUHEWHBIX YPaBHEHUN U UX
' CUCTEM
33 [lonOupate mnpumepsl Map 4YMCEN, SBISAIOLIMXCS PELICHUEM JIMHEHHOTro
' YpaBHEHUS C ABYMs IEPEMEHHBIMU
Ctpouth B KOOPIWHATHOW TIJIOCKOCTH TpaduK JTHMHEWHOTO YpaBHEHUS C
34 JBYMsl IEPEMEHHBIMU; MOJIb3YACh IPa(UKOM, IPUBOAUTH MPUMEPHI PEIICHUS
ypaBHEHUS
35 Pematb cuctembl IByX JMHEHHBIX YPAaBHEHUH € IByMS IEPEMEHHBIMU, B TOM
' qucie rpadpuiecku
CocraBnare M pelwlaTh JIMHEHMHOE ypaBHEHHWE WM CUCTEMY JIMHEHHBIX
3.6 YPAaBHEHUH IO YCJIOBHMIO 3aJa4yd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4M ITOJIyYEHHBIN pe3ybTar
4 Koopaunats! u rpadpuku. @yHkumun
N300paxaTh HA KOOPAUHATHOM MPSMOU TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
4.1 KOOpAMHATaM, JIy4d, OTPE3KH, HWHTEPBAJIbl, 3alUCBIBATH  YHUCJIIOBbBIE

MIPOMEKYTKH Ha alNre0pandyeckoM s3bIKe




4.2 OTtMeuaTh B KOOPAMHATHON TJIOCKOCTH TOYKH IO 33JJaHHBIM KOOpIUHATAM
4.3 Crpourts rpaduku muHeHbIX QyHkuuid. CTpouTs rpaduk GyHKINU y = [X|
OnuceiBaTh € TMOMOILIBI0 (YHKIUN M3BECTHBIC 3aBUCUMOCTU MEXIY
4.4 BEJTMYMHAMU: CKOPOCTh, BPEMSsI, PACCTOSIHUE, IIEHY, KOJIMYECTBO, CTOMMOCTb,
MIPOU3BOIUTENILHOCTD, BpeMsi, 00bEM paboThI
4.5 Haxoauts 3HaueHne GyHKINH 110 3HAYCHUIO €€ apryMeHTa
[Tonumats Tpaduueckuii cnoco0 MpeacTaBieHHUs M aHaTu3a WHGOpMAaIUH,
4.6 W3BJICKaTh W HMHTEPIPETUpPOBaTh HWHMOpMaIio U3 TrpaduKOB PpeabHBIX
MPOLECCOB U 3aBUCUMOCTEMN
8 KJIACC
Kon
npose
psiemo IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
ro o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus
pe3ya
bTaTa
1 Yucna v BBIYKCIICHUS
Hcnonbs30BaTh HayajabHbBIE MPEICTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX
1.1 qypcen JJi CpaBHEHWS, OKpPYTJCHHs ¥  BBIUYUCICHUN, U300paxarh
JICHCTBUTEIIBHBIE YHCIIa TOYKAMU HA KOOPJIAMHATHOMN IPSIMOU
[IpumensTh mOHATHE apU(METHYECKOrO KBaJPaTHOTO KOPHS, HaXOAWUTh
- KBaJIpaTHbIE KOPHH, HCIONB3ys TPH HEOOXOAMMOCTH  KalbKYJSTOD,
' BBITIOJIHATH TIPEOOPA30BaHUs BBIPAKEHUHN, COEPKAIMX KBAJAPAaTHBIE KOPHH,
HCIIOJIb3Ys CBOMCTBA KOPHEU
13 Hcnonp30BaTh 3amucu OONBIIMX U MAJbIX YUCEN C MOMOIIBIO JECATUYHBIX
' npoOeit u creneHei uncna 10
2 Anrebpanyeckue BhIpaKeHUs
51 [IpuMeHATh TMOHATHE CTENEHM C LENbIM IOKa3aTelieM, BBINOIHATh
‘ npeoOpa30BaHMsl BRIPAXKEHUHN, COJIEPKAIIMX CTEIEHHU C IEIbIM MMOKa3aTeIeM
BrITIOMHATE TOXIECTBEHHBIE TPEOOPA30BaHUs PAMOHATIBHBIX BBIPAXKEHUN
2.2 HA OCHOBE MpPaBUI JCWCTBUNA HAJ MHOTOWIEHAMHU M alnre0panyecKuMu
JIpoOsSMHU
2.3 PacknanpiBaTh KBaApaTHBIA TPEXUIEH HA MHOKUATEIIN




)4 [TpumeHsTH TPEOOpa3OBaHMS BHIPAKCHHUN JUIS PEIICHHS Pa3IMYHBIX 33134 U3
' MaTEeMaTHKH, CMEXHBIX MPEMETOB, U3 PeaIbHOM MPAaKTUKU
3 YpaBHEHMs U HEpaBEHCTBA
31 Pemate nuHeWHBIC, KBaJpaTHBIE YpaBHEHUS M PALMOHAIbHBIC ypaBHEHHMS,
' CBOJIAIIIIMECS K HUM, CUCTEMBI JIByX YPaBHEHUH C IBYMs IEPEMEHHBIMU
[TpoBoaUTH MpoCTeiIINe UCCIIEOBaHUS YPABHEHUI U CUCTEM ypaBHEHMM, B
35 TOM YHCJI€ C TIPUMEHEHHEM TrpadUUYecKUX IMpe/CTaBlIeHUH (YyCTaHABIUBATD,
' UMeeT JIM ypaBHEHHE WM CHCTEMa YPaBHEHUH pPELICHMs, €CIM MMEET, TO
CKOJIBKO, U TIpOYEE)
[Tepexoauts OT ciiOBecHOW (opMyIMpOBKH 3amadu K e€ anreOpamyecKon
13 MOJIEJIN C TOMOIIBIO COCTABJICHHUS] YPaBHEHUS WM CHCTEMBbl ypaBHEHWH,
. MHTEPIPETHPOBATh B COOTBETCTBHM C KOHTEKCTOM 33/Ja4M TOJTYYCHHBIN
pe3yibTar
[TpuMeHATh CBOWCTBA 4YMCJIOBBIX HEPABEHCTB [UIl CpPaBHEHMS, OLICHKH,
34 pelaTh JMHEHHbIE HEPABEHCTBA C OJJHOM IIEPEMEHHOM U UX CUCTEMBI, JaBaTh
' rpaMuecKyro WUIIOCTPALMI0 MHOKECTBA PEIIEHUH HEPAaBEHCTBA, CUCTEMBbI
HEPaBEHCTB
4 OyHKIIUU
[ToHnMaTh W WCTMONB30BaTh (YHKIMOHATIBHBIE TIOHATHS U S3BIK (TEPMHHBL,
4.1 CHUMBOJIMYECKHE 0003HAu€HUs), OMNpelNeNiaTh 3HAueHHEe (QYHKUUU 110
3HAYEHUIO apryMEHTa, ONPEeIsATh CBOMCTBA (DyHKIIMHU IO €€ rpaduKy
Ctpoutb rpaduku 371eMeHTapHbIX PYHKIMHA BUJA!
y =kjx
4.2 y
ki/x
, ¥ =X% y =X3, y = |X|, onuchIBaTh CBOMCTBA YNCIOBOW (DYyHKIMHU 1O €€ rpaduKy
9 KUIIACC
Kon IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
nposep 00pa3oBaTe/ILHOI MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHus
s1eMOro
pe3yJabT




aTa

1 Uucna 1 BEIYUCIIECHUSA
1.1 CpaBHUBATh U YIOPSAAOYMBATH PALIMOHAIBHBIE U UPPALIMOHATBHBIE YUCIa
BeimonaaTe  apudmernueckue JIEHCTBHS € pPalMOHAIBLHBIMH YHUCIIAMH,
1.2 coueTass YCTHbIE M MHUCHhMEHHBIE NPUEMBI, BBIIOTHATH BBIYMCICHUS C
UPPALMOHATBHBIMU YU CIIAMU
13 Haxonute 3HaueHHs CTENEHEW C LEJNbIMM [OKa3aTelasiMU U KOPHEW,
‘ BBIYHCIIATH 3HAYCHUS YHCIIOBBIX BBIPAKCHUI
14 OKpyriarh JCHCTBUTEIbHBIC YHCIA, BBIMOJIHATH NPHUKUIKY pe3yJbTaTa
' BBIYMCIICHUM, OLICHKY YMCJIOBBIX BBIPAKEHUN
2 YpaBHEHUS 1 HEPABEHCTBA
)1 Pemarp nuHelHble W KBaJpaTHbIE YpaBHEHUS, YPaBHEHUS, CBOJSIINECS K
. HUM, POCTEUIINE TPOOHO-PAlIMOHANBHBIE YPaBHEHHS
Pemath cucteMbl IByX JTWHEHHBIX YpaBHEHHUI C JByMS NMEPEMEHHBIMH U
2.2 CHUCTEMBbI JBYX YpaBHEHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SABIISIETCS
JIMHEWHBIM
Pemiate TekcTOBBIE 3adaud anreOpandecKUM CIOCOOOM C TMOMOIIBIO
2.3 COCTaBJICHUS YpPaBHEHUS WJIM CHUCTEMbl JIByX YpPaBHEHHUH C JBYMs
NePEeMEHHBIMU
[TpoBoauTH MpocTelie UCcCae0BaHus YPaBHEHUN U CUCTEM YpaBHEHHIA,
54 B TOM 4YHCIIe C MPUMEHEHHEM TpadUUecKuX MpeICTaBlICHUN (Hampumep,
‘ yCTaHABIMBATh, UMEET JIM YPABHCHHE WJIM CHCTEMa ypaBHEHUMW peIICHUs,
€CJIM UMEET, TO CKOJIBKO)
Pemarp nuHelHble HepaBEeHCTBa, KBaJpaTHbIE HEPaBEHCTBA, M300paxaThb
2.5 pellleHne HEpPaBEHCTB Ha YMCIOBOW MPSAMOM, 3alUCHIBaTh pPEIICHUE C
MOMOILIbIO CUMBOJIOB
Pemiate cucteMbl JMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB,
Y BKJIFOYAIOIIUE KBAJIpPaTHOE HEPABEHCTBO, M300pa)kaTh PEHICHUE CHUCTEMBbI
' HEPAaBEHCTB Ha YMCJIOBOW MPSIMOMN, 3alMUCHIBATh PEIIEHHUE C IOMOIIbIO
CUMBOJIOB
2.7 Hcnonp30BaTh HEPABEHCTBA MIPU PEILICHUU PA3IUYHBIX 3a/1a4
3 OyHKIUU




Pacmo3nasate q)YHKIII/II/I HN3YUCHHBIX BHIOB. IToka3pIBaTh CXeMaTHYECKH

pacrosoXKeHue Ha KOOPAMHATHOM IJIOCKOCTH rpaukoB (QyHKUMI BUIA:

> y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTM OT 3HAUYEHUI
K02(ppHULIMEHTOB, ONUCHIBATH CBOIMCTBA (DYHKIIUI
35 [Toka3pIBaTh CXEMATUYECKH PACIIONIOKEHHE HAa KOOPIAMHATHOW IUIOCKOCTH
' rpaduxoB QpyHKUMN BUJa y = VX, y = |X| U oKUChIBaTh CBOWCTBA (QYyHKIUI
33 Ctpoutb u n300pakatb cCXxeMaTUyecku rpauky KBaJpaTHUHBIX (YHKIHUH,
. OIKCBIBATh CBOMCTBA KBAJIPATUYHBIX QYHKLUH 10 UX rpadukam
Pacnio3HaBaTh KkBajgpaTtuuHyro (QyHKOUIO 10 ¢QopMmyse, NPUBOIUTH
3.4 OpUMeEpbl  KBAJPAaTHUUHBIX (YHKIMA M3 pea’dbHON KU3HM, (PU3MKH,
TeOMETPHUH
4 Apudmerndeckasi 1 reoMeTpUIeCcKas IpOrpeccuu
i1 Pacno3naBath apupMETHYECKyl0 M TEOMETPUYECKYIO0 MPOTPECCUH IPH
' pa3HbIX crioco0ax 3agaHus
BEIMONHATE BBIYHCICHHS C HWCHOJB30BaHWEM (OpMys n-ro  4ieHa
4.2 apuMETUYECKOH M TEOMETPUYECKOM MPOTrPecCHid, CyMMBbl TEpPBBIX n
YJICHOB
13 N300pakaTh uIEHBl MOCIENIOBATEIbHOCTH TOYKAMH Ha KOOPIMHATHOM
‘ IUIOCKOCTH
Pemate 3amaum, CBS3aHHBIE C YHUCIOBBIMU IOCIIEIOBATEIBHOCTSMHU, B TOM
4.4 yyclie 33Ja4d U3 PEabHOM KM3HU (C HCIOJIb30BAaHHUEM KaJbKYJISATOPA,

U (POBBIX TEXHOJIOTHIA)




HHPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 Uwucna v BBIYUCIECHUS
Jpobu OOBIKHOBEHHBIE U JIECATUYHBIC, MEPEX0] OT OAHOW (QOpPMBI 3aMUCH
1.1 npobeit k apyroil. IloHsATHE palMOHAIBHOIO YMCia, 3alMCh, CPaBHEHUE,
YIOPSIIOYMBAHNE PALIMOHAIBHBIX YHCEIT
1o ApudmeTnueckue ASUCTBUS C pallMOHATBLHBIMU YiciIamMu. Pemenue 3anad us3
' peaIbHOM MPAKTHUKK Ha 4acTH, Ha IpOOH
13 CreneHp C HaTypajJbHBbIM IIOKa3aTEJIEM: OIpeiesieHue, INpeoOpa3oBaHKe
' BBIPKEHUI Ha OCHOBE OMpeeNieHus, 3aITUCh OOJIBIIUX YUCEel
14 IIporeHTshl, 3aIUCh MPOLICHTOB B BUJIE APOOH U APOOH B BUJE MPOLEHTOB. Tpu
' OCHOBHBI€ 3a/1a4M Ha MIPOLIEHTHI, peLICHHE 3a/1a4 U3 pealbHON MIPAKTHUKU
Is [IpuMeHeHHe TNpU3HAKOB  JEIMMOCTH, pa3JIOKEHUE HA  MHOXHTEIU
' HaTypaJIbHbBIX YHCEI
L6 PeanpHble  3aBUCMMOCTM, B TOM  4ucCle ImpsimMas M oOpaTHas
' MPONOPLIUOHAIBHOCTH
2 Anrebpanyeckue BbIpaKEeHUS
Y IIepeMeHHBIE, YMCIIOBOE 3HAYECHHUE BBIPAXKEHUS C MEPEMEHHOU. [[omycTumblie
' 3HAYEHHUSI IEPEMEHHBIX
57 [IpencraBneHre 3aBUCUMOCTH MeEXAy BEIWYMHAMH B BHUAE (OPMYIIBL.
' Beruncnenus o popmyinam
53 [IpeoOGpa3oBanue  OyKBEHHBIX  BBIPKEHUH,  TOXKIECTBEHHO  paBHbIE
' BBIPaKCHUS
24 CBolicTBa CTENEHU C HATYPAJIBHBIM [T0KA3aTEIEM
5 OpHowieHbl U MHOrowieHsl. CteneHb MHorousnaeHa. CloxeHue, BbIUUTaHUE,
' YMHO>KE€HHE MHOTOUYJIEHOB
26 @opMyIbl COKPAIIEHHOTO YMHOKEHHUS: KBAApaT CYMMbI U KBaJapaT Pa3HOCTH.
' ®opmyiia pa3HOCTH KBaapaToB. Pa3nokeHne MHOTOWICHOB HA MHOKUTEIN
3 YpaBHeHUs




11 VYpaBHeHHE, KOpEHb YypaBHEHHUs, IIpaBWia IpeoOpa3oBaHMsl YpaBHEHUS,
' PaBHOCUJIBHOCTbh YPaBHEHUM
12 JIuneliHOE ypaBHEHUE C OJHOM IEPEMEHHOM, 4YMCIIO KOpHEH JIMHEWHOIO
' YpPaBHEHUS, PEUICHUE JIMHEHBIX YPAaBHECHUI
13 CocraBneHre ypaBHEHUH 0 yCIOBHIO 33/1ayu. Pemenne TeKCTOBBIX 3a]a4 C
. IIOMOILBIO YPaBHEHUIN
34 JIuneitHOe ypaBHEHUE C ABYMS IEPEMEHHBIMU U €T0 TpaduK
Cucrema [ByX JIMHEWHBIX YpPAaBHEHHMH C JByMs I€pEMEHHBIMU. PernieHue
3.5 CHCTEM ypaBHEHHUH crocoOoM mojacTaHOBKU. IIpumMepsl pereHns TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YPaBHEHHUU
4 Koopaunats! u rpapuku. ®yHkunu
4.1 Koopaunara Touku Ha ipsiMoi
42 UucnoBsle NPOMEXYTKH. PaccTossHUEe MeXny IBYyMs TOUKaMHU KOOPAUHATHOMN
' pAMOi
43 [IpsimoyronpHas cuctema koopauHaT, ocu Ox u Oy. AGciucca U opaAMHATA
' TOYKH Ha KOOPAMHATHOM IJIOCKOCTU
44 [Tpumeps! rpadukoB, 3agaHHbIX (opmynamu. UTeHune rpadukoB peambHBIX
' 3aBUCUMOCTEN
4.5 [Tonstue pynkuuu. 'paduk ¢pynxmun. CroiicTBa GyHKUINH
4.6 JIuneitnas ¢ynxuus, e€ rpaduk. I'paduk dynkmmm y = [X|
47 I'paduueckoe pemieHne JTUHEWHBIX YpaBHEHHMH W CHUCTEM JIMHEHHBIX
' YpaBHEHUH
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna v BBIYUCICHUS
. KBanmparueiii kopeHp u3 uucna. llonsTHe 00 HppalMOHATIBHOM YHCIE.
' Jecsatruunble NpUOIMKEHNS HPPALMOHATBHBIX YHCET
CpoiicTBa apupMeTHUYECKHX KBAJApPAaTHBIX KOPHEH M UX MpPUMEHEHHE K
1.2 peoOpa3OBaHUIO0 YMCIOBBIX BBIPAKCHHUN M BBIYUCICHUSAM. [[eHCTBUTENbHBIC
yucia
1.3 Crenens € LeJIbIM TIOKa3aTeneM U e€ cBoiicTBa. CTaHnapTHas 3alKCh Yncia




2 Anrebpanyeckue BbIpaKeHUS
2.1 KBanpaTHblii TpEXWIEH, pa3ioKEeHUE KBAAPATHOTO TPEXWICHA HA MHOXKHUTEIN
2.2 Anre6panueckas Apodb. OCHOBHOE CBOMCTBO anrebpandeckoi apodu
23 CrnoxeHue, BBIYMTAaHHE, YMHOXKEHHE, JIeJICHNE anredpandyeckux apooei
24 ParnmonanbHbIe BEIpa)XKEHUS B UX MTpeoOpa3oBaHne
3 YpaBHEHHs 1 HEPABEHCTBA
11 KBanparnoe ypaBHeHue, popMyiia KOpHEH KBaJpaTHOro ypaBHeHUs. Teopema
' Buera
3.2 Pemenue ypaBHeHUH, CBOIAIIMXCA K JIMHEMHBIM U KBAIPATHBIM
33 [Tpocreiimune ApoOHO-palMOHATbHBIE YPaBHEHUS
['padmyeckas uHTEpHpeTalMsl YPaBHEHUHN C JIByMSI EPEMEHHBIMU U CHCTEM
3.4 JIMHEWHBIX YpPaBHEHUH C JABYyMs MEPEMEHHbIMU. [IpuMepbl peleHus CUCTEM
HEJIMHEWHBIX YpaBHEHUH C IByMS IIepEMEHHBIMU
3.5 Pemiennie TeKCTOBBIX 3aau anredpandeckum crnocooom
3.6 YucnoBble HEPAaBEHCTBA U UX CBOICTBA
3.7 HepaseHcTBO ¢ 0/1HOM ITepeMEHHOMN
3.8 PaBHOCMIIBHOCTE HEPABEHCTB
3.9 JIvHeiHbIe HEpaBEHCTBA ¢ OJHON EPEMEHHOMN
3.10 CucreMbl TUHEUHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM
4 OyHKIUU
il [onsarue Gpynkuuu. O61aCTh ONpEEICHUS U MHOKECTBO 3HAUCHUH (PYHKITUH.
' Cnioco0sI 3a1anust PyHKITUAN
4.2 I'paduk pynkunu. YteHue cBONCTB GyHKIMH 10 €€ rpaduky
4.3 [Tpumeps! rpadukoB GyHKIUH, OTPAXKAIOLUINX PEATbHbIE TPOLIECCHI
14 @OYHKIMM, ONMCHIBAIOIIME TPAMYI0O M OOpaTHYIO IPONOPLUOHAIBHBIE
. 3aBHCUMOCTH, UX TpapuKu
4.5 @yHKIUU y =x7 y = X7
4.6 OyHKIUHN y = VX, ¥ = |X|
4.7 I'padmuueckoe perieHne ypaBHEHUN U CUCTEM YpaBHEHHM
9 KUIIACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKAaHUSA




Ko

il
1 Yucna v BBIYUCIECHUS
1. PamionanpHble 4yucna, WppalMOHANbHBIE YHCIA, KOHEUYHbIE U OECKOHEYHbIE
1 JECSITUYHBIE IPOOU
MHOXECTBO NEUCTBUTEIBHBIX YHCEII, JEHCTBUTEIBHBIC YHCa KaK OECKOHEYHBIC
1. NecsITHUHBbIe IpoOu. B3anMHO OAHO3HAYHOE COOTBETCTBHE MEKIY MHOXKECTBOM
2 JNEHCTBUTENBHBIX YHUCENT U KOOPAMHATHON npsiMoil. CpaBHEHUE 1€HCTBUTENBHBIX
qucen
1. . .
3 ApudmeTnueckue IeCTBH ¢ JEHCTBUTEIFHBIMUA YUCIAMU
W3mepenus, mpubnvxeHus, oneHkn. PazMepbl 00BEKTOB OKpYKAIOMIEr0 MHpA,
1. JUIUTEIBHOCTh MPOLIECCOB B OKpyXkKarouiem wmupe. [Ipubmmk€HHOoe 3HadYeHHE
4 BEJIMYMHBI, TOYHOCTh NMpuOImKeHus. OKpyrieHue yucell. [Ipukuaka u oreHKa
Pe3yabTaTOB BBIUUCIECHUI
2 VYpaBHEHUs 1 HEpABEHCTBA
2. 5 .
. YpaBHEHHUsI C OHON NTEPEMEHHON
2. . . .
5 JIuneiinoe ypaBHeHue. Pelienrue ypaBHEeHUH, CBOASIIIUXCS K IMHEUHBIM
2. .
; KBagparHoe ypaBHeHue. Penienne ypaBHeHHN, CBOAAIIMXCS K KBaIPAaTHBIM
2. bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHus ypaBHEHUN TPETHEU U YETBEPTOU
4 CTEMEHEN Pa3yioKEHNEM Ha MHOKUTEIN
2. .
s Pemenne npoOHO-paliMOHANBHBIX YpaBHEHUN
2. .
Cucremsl ypaBHEHUN
6
2.
. YpaBHEeHHE ¢ ABYMS IEPEMEHHBIMH H €ro Tpaduk
2. . .
g Pemienue cucreM OByX JIMHEWHBIX YPAaBHEHUN C ABYMS IEPEMEHHBIMU
2. Pemenne cucrem IByX ypaBHEHUH, OAHO M3 KOTOPBIX JIMHEWHOE, a JApyroe —
9 BTOPOM CTENEHU
2. I'pacdmyeckas nHTEpIpeTallnsl CUCTEMbl YPAaBHEHUH C IBYMsI IEpEMEHHBIMU
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2.
. Pemienne TekCTOBBIX 33724 anredpandeckum crnocodom
2. .
UucnoBble HEPABEHCTBA U UX CBOMCTBA
12
2. . . .
3 Perienne MTUHEHHBIX HEPABEHCTB C OAHOM MepeMeHHON
2. . . .
14 Pemenne cuctem JIMHEHHBIX HEPABEHCTB C OJJHON MEPEMEHHOM
2.
KBagparnsle HepaBeHCTBA
15
2. I'padmueckas uHTepripeTalus HEPaBEHCTB M CHCTEM HEPABEHCTB C JIByMS
16 IIEpEMEHHBIMU
3 OyHKIMH
3. KBanparnunas ¢ysaknus, e€ rpabuk u cBoictBa. [lapabona, KOOpAMHATHI
1 BEPILUHBI MapaboIibl, OCh CAMMETPUU MapadOIbI
3. . .
5 I'paduku pynkuumit y=kx, y=kx+b u ux cpoiicrsa
3. . 5
; I'paduxu Gynkuuit y=~k/x, y = x* 1 uX CBOWCTBA
3. . .
4 I'paduku GyHkmii , u UX CBOMCTBA
4 YucnoBble NOCIEI0BATEIBHOCTH
4. Ompezenenne U crocoObl 3aJaHUs] YUCIOBBIX IOCJIEI0BATEILHOCTEN. 3agaHue
1 MOCJICTIOBATEILHOCTH PEKYPPEHTHOM (popMyIioi U hopMyJIoi #-To YieHa

Apudmernueckass mnporpeccus. Dopmyiabl  #-r0  ujIeHa apUPMETHYECKOH

IIPOTPECCUM, CYMMBI IIEPBBIX 71 YJICHOB

I'eomerpuueckass mnporpeccus. DopMmysbl  n-TO  WIEHA TE€OMETPUUYECKOMN

IporpecCruu, CyMMbI NIEPBLIX 77 YICHOB

N3o0pakeHne wieHOB apu(METHYECKOW M T€OMETPHUYECKOW mporpeccuit

TOYKAMH Ha KOOPAMHATHOW IUIOCKOCTH. JIMHEHHBIN U SKCIOHEHIIUAJIBHBIN pOCT

e e B I SR

CroXHEIE IMPOLCHTLI




IHPOBEPAEMBIE HA OI'D 11O MATEMATUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHHWSI OCHOBHOI OBPA30OBATEJIBHON
ITPOTPAMMBbI OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

Kon
nposep
1eMOro
TpedoBa
HUS

IIpoBepsiemble TPeOOBaHUS K NIPEAMETHBIM pe3yJbTaTaM O0CBOCHUS
OCHOBHOM 00pa30BaTeJIbHOH NPOrPaMMbl OCHOBHOI'O 00111er0
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh NOHATUAMU: MHOKECTBO, IIOJIMHOKECTBO, ONEpallui
HaJ MHOXECTBaMH; yYMEHHE OINEpUPOBATh MOHATUSAMU: Tpad, CBI3HBIH
rpad, aepeBo, LUK, NPUMEHATh WX MPU PEHICHUH 33]a4;, yMCHHE
UCIIONIBb30BaTh TIpadUyecKkoe MpeACTaBIEHUE MHOXKECTB MJI ONMHCAHMS
peallbHBIX MPOIIECCOB U SBJICHUH, IPU PEHICHUH 3a7a4 U3 APYTUX yUSOHBIX

MPEIMETOB

YMeHue onepupoBaTh MNOHATHAMU: ONPEIEICHUE, aKCHOMa, TeopeMa,
JI0OKa3aTelIbCTBO;  YMEHHE  paclO3HaBaTb  WMCTUHHBIE U JIOKHBIE
BBICKA3bIBAaHUS, MPUBOJUTH NPUMEPBl W  KOHTPIPUMEDPHI, CTPOUTH

BbICKA3bIBAHUA U OTPpULIAHUA BBICKa3bIBaHU M

YMeHune onepupoBaTh NOHATHSAMHU: HATypajJbHOE YHUCIO, MPOCTOE U
COCTaBHOE YHCJIO, JCTIMMOCTh HATyPAJIbHBIX YHCEJ, TPU3HAKU JCIIUMOCTH,
[EeJI0e YHCI0, MOAYJIb 4Kciia, OOBIKHOBEHHAs POOb U JAecsTUYHas JpoOb,
CTaHJApTHBIA BUJ YKCJA, PAMOHAIBHOE YHCIIO, UPPAIMOHAIBHOE YHCIIO,
apumMeTHyecKuil KBaJIpaTHbI KOPEHb;, YMEHHE BBINOJIHATH JCHCTBUS C
YHUCJIaMH, CPAaBHUBATH M YHOPAJIOYMBATH 4YMCIA, MPEACTABISATH YUCIIA Ha
KOOPJIIMHATHOW TPSAMOM, OKPYIJIATH YWCJA; YMEHHE JelaTh NMPUKUIKY U

OLICHKY pe3yJibTaTa BBIUMCIICHUH

YMeHue OonepupoBaTh IIOHATHUSAMH: CTEINEHb C LEIbIM II0Ka3aTelleM,
apumeTHyecKuil KBaJpaTHbI KOPEHb, MHOIOWIEH, alreOpanyeckas
IpoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOH cTerneHu Oosiblie
€MHUIIBI; YMEHHE BBINOJIHATH pacu€Tel MO (opMmyiiaM, MpeoOpa3oBaHUS
LEJIBIX, APOOHO-PALMOHANBHBIX BBIPAXEHUNH U BBIPAKEHUHA C KOPHSIMH,
pa3yIoKEHUE MHOTOWIEHA HA MHOKHUTEIIU, B TOM YHUCIIE C UCIOJIb30BAHUEM

dbopMyI pa3HOCTH KBaIpaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue ONCpHUpOBaATh IMOHATHAMHU: YHUCIIOBOC PABCHCTBO, YPABHCHHUC C




OJIHOM IEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM;
yMEHHE peliaTh JIMHEWHbIE U KBaJpaTHbIE ypaBHEHUS, JPOOHO-
palMOHAIbHBIE YPABHEHHUSI C OJTHOW IMEPEMEHHOM, CUCTEMBI JIBYX JIMHEUHBIX
YpaBHEHUH, JIMHEHHbIE HEPABEHCTBA U UX CHUCTEMBbI, KBaJpaTHbIE U APOOHO-
palMOHAJIBHBIE HEPABEHCTBA C OJHOM NEPEMEHHOW, B TOM YMCIE NPHU
pEelIeHNH 3aJlad U3 JIPYyTUX MPEIMETOB M MPAKTHUYECKUX 3a/1ad; YMEHHE
MCIIOJIb30BaTh KOOPAMHATHYIO MPSIMYI0 U KOOPAMHATHYIO IJIOCKOCTH IS

n300paKeHHs PeIICHU YpaBHEHUH, HEPABEHCTB M CUCTEM

YMenue omnepupoBaTh MNOHATHAMH: (yHKUUSA, Tpaduk GYyHKIUH, HYIU
(GYHKLINU, TPOMEXYTKM 3HAKOIOCTOSHCTBA, IMPOMEXYTKH BO3PACTaHMUSA,
yObIBaHMsI, HauOONbIIee W HaWMEHbIEe 3HAYCHHS (QYHKIHUW; YMEHHE
ONEpUpPOBATh MOHATUSAMM: MpsiMas TMPONOPLUOHANBHOCTb, JIMHEHHAs
¢yHkuus, KkBagpatuuHas (yHKIUSA, oOpaTHas MPOMOPLUOHAIBHOCTD,
napaboJa, rurepoosia; yMeHUEe CTPOUTh Tpaduku (PyHKITUH, UCTIOIB30BaTh
rpaduKu sl ONpEAETeHHUs CBOWCTB IPOLIECCOB M 3aBUCHUMOCTEH, I
pelieHus 3aJad U3 JOpYruxX ydeOHBIX NpPEeIMETOB M peanbHOM KU3HU;

YMCHUC BBIPAKATH q)OpMy.]'IaMI/I 3aBUCUMOCTHU MCIKAY BCIIMUYNHAMU

YMeHue onepupoBaTh NOHATHIMU: ITOCIIEA0BATENLHOCTD, apupMeTHIecKast
U TeoMeTpHYecKas MpOrpeccuu; YMEHHE HCIIOJIb30BaTh CBOICTBa
nocjaen0BaTeNbHOCTEH, (POPMYIIBI CYMMBI M OOIIEr0 YjeHa MpU peIleHUH
3a1a4, B TOM YHUCIIE 337ad W3 JIPYTHX Y4eOHBIX TPEAMETOB M pPEaNbHOU

KHU3HHU

YMeHue pemars 3a/1aud pa3HbIX TUIOB (B TOM YHCJIE HA MIPOLEHTHI, JOIH U
4yacTH, JBUKEHHUE, pabdoTy, LIEHy TOBapOB U CTOMMOCTb MOKYNOK M YCIYT,
HAJIOTH, 33Jayd U3 00JacTh yNpaBIE€HUS JMYHBIMU U CEeMEMHBIMU
¢uHAHCAMM); YMEHHUE COCTaBIATh BBIPAXKECHUS, YPAaBHEHUs, HEPABEHCTBA U
CUCTEMBI II0 YCIOBUIO 3aJayd, MCCIEIO0BAaThb IIOJy4EHHOE DEIICHHE U

OLICHUBATh HpaBILOHOI[06HOCTb MOJIYUCHHBIX PC3YJILTATOB

YMeHue onepupoBaTh NOHATHAMH: (pUTypa, TOUKA, OTPE3OK, Mpsmasi, JTyd,
JOMaHasl, yrojl, MHOIOYIOJbHHMK, TPEYTrOJIbHUK, PaBHOOEAPEHHBIH WU
PaBHOCTOPOHHUI TPEYTOJbHUKHU, IPSIMOYTOJIbHBIN TPEYrOJbHUK, MEIHNAHA,
OuccekTpuca " BBICOTA TPEYroJbHUKA, YEeTBIPEXYTOJIbHUK,
napaujienorpaMM, — pom0,  NPSAMOYrOJbHHUK,  KBaJpaT,  Tpameuus;
OKPYXHOCTb, KpYT, KacaTejbHasi; 3HaKOMCTBO C IIPOCTPaHCTBEHHBIMU
burypamu; yMeHue pemaTh 3a1a4H, B TOM YUCIIe U3 TOBCEJHEBHOM JKH3HH,

Ha HaXO0XJCHUC TCOMCTPUUYCCKHX BCIWYMH C TPHUMCHCHUCM HN3YYCHHBIX




CBOICTB Quryp u ¢pakron
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YMeHue onepupoBaTh MOHATHSMU: PaBEHCTBO (UIYp, PaBEHCTBO
TPEYTOJIbBHUKOB; MapaJljIeIbHOCTh U IEPIEHAUKYIAPHOCT IPSIMBIX, YOl
MEXIy TMpSMBIMH, NEPHEHAUKYJSAp, HAKIOHHAs, MPOEKIUs, I[0a00ue
¢uryp, monoOHbIE TPEYroIbHUKH, CUMMETPHs OTHOCUTENBHO TOYKU U
IpsIMOM; YMEHHUE PAaclIO3HAaBAaTh PAaBEHCTBO, CUMMETPHIO U 1oaodue ¢uryp,

MapaJuiCJIbHOCTD U MCPIICHANKYJIIPHOCTD IIPAMBIX B OKPYI>KArOIIEM MHUPC

11

YMeHue onepupoBaTh MOHATUSAMM: JJIMHA, PACCTOSHHUE, YroJ (BEeIMYMHA
yIja, CUHYC U KOCHHYC yIJia TPEyroJIbHUKa), IJI0LIa/1b; YMEHUE OLICHUBATh
pa3Mepbl TpeIMEeTOB M OOBEKTOB B OKPYXAlOIIeM MHpE; yMEHHe
OPUMEHSTH (POPMYIIBI MEPUMETPa U TUIOMAJAN MHOTOYTOJBHUKOB, JUIMHBI
OKpPYXHOCTH M  IUIOIAAM  Kpyra, oObemMa  MPSMOYTOJBHOTO
napajuleJenunena; YMEHHE  NPUMEHSTH IIPU3HAKA  PaBEHCTBA
TPEYroJbHUKOB, TEOPEMY O CyYMME YIJIOB TPEYroJIbHUKA, TEOpEMY
[Tucdaropa, TpUroHOMETPHUUECKHE COOTHOIICHUS JI BBIYMCICHUS MJUH,

pacCTOSIHUM, TIOMIAAeH

12

YMmenue  wuzoOpakarth  Iuiockue  Gurypsl ¥ HMX  KOMOWHaUuw,
OPOCTPaHCTBEHHbIE (DUTYpPBI OT PpPYKH, C IOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB 0 TEKCTOBOMY MJIM CUMBOJIBHOMY

OIMNCaHHIO

13

YMeHnue ONCpUPOBATh MOHATHAMU: MPAMOYTOJIbHasA CHCTCMaA KOOPAMUHAT,
KOOpAWHATBI TOYKH, BEKTOP, CyMMa BCKTOPOB, MPOU3BCACHNEC BCKTOpa Ha
YUCJIO, CKaJLAPpHOC IIPOU3BCACHHUC BCKTOPOB;, YMCHHC HCIIOJIB30BATh
BCKTOPBI U KOOPAWHATHI JIA NPCACTABJICHUA NAHHLIX W PCHICHUA 3a/a4, B

TOM YHCJIE U3 IPYTUX YUYEOHBIX MIPEIMETOB U PEalbHOM KU3HU

14

YMeHHue OnepupoBaTh MOHATHIMHU: CTOJIOUKOBBIC M KPYTOBBIC AUATPAMMBI,
TaONUIBI, CpeaHee  apudMETHYecKoe, MeauaHa, HauOonbliee W
HaVMEHbIIIee 3HAYCHHUS, pa3Max YHCIOBOrO HaOOpa; YMEHHE HW3BJIEKATh,
UHTEPIPETHPOBATH U MPE0OPa30BbIBATH MH(OPMAIIHIO, TIPEACTABICHHYIO B
TaOJMMIIAX W Ha JUarpaMMmax, OTPaXkarollyl CBOMCTBAa M XapaKTCPUCTHKH
peaNbHBIX TPOIECCOB W SBJICHHIA; yMEHHE pPaclo3HaBaTh H3MCHUYHMBHIC

BCJIMYHMHBI B OKPYKArOIEM MHUPEC

15

YMeHue onepupoBaTh TMOHATUSMHU: CIy4alHBIM ONBIT (CIIy4aiHbII
9KCHEPUMEHT),  3JEMEHTapHOe  COObITHE  (9JIEMEHTapHBIH  HCXON)

CIIy4ailHOTO OIIbITA, Clly4ailHOE COOBITHE, BEPOSTHOCTb COOBITHS, YMEHHE




HaXOAUTb  BEPOSITHOCTH  CIy4YyalWHBIX  COOBITUH B ONBITaX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSMHU; YMEHHUE pellaTh 3a/1a4u
METOJIOM OpraHU30BaHHOrO Iepedopa M C MCHOJIb30BAaHMEM IIPaBUIIA
YMHOXXEHUS; YMEHHUE OLEHHBATh BEPOATHOCTH pEAIbHBIX COOBITUH U
ABJICHUM, MIOHUMATh POJIb MPAKTHUYECKHU JOCTOBEPHBIX U MaJIOBEPOSITHBIX
COOBITHH B OKpY’KalOLIEM MHUPE U B KU3HU; 3HAKOMCTBO C MOHSITHEM
HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIUX YHCENI U €ro

POJIBIO B MACCOBBIX SABJICHUAX

16

YMeHne BeIOMpaTh MOAXOASIINNA W3YyUYEHHBINH METOJ JUIsl pEeUICHUs 3a/1auH,
MPUBOJIUTHh IPUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEM B NPUPOAE U
J)KA3HU, pACIO3HABATh MPOSBICHUE 3aKOHOB MAaTEMATHKH B HCKYCCTBE,
ONUCHIBaTh OT/AEJIbHBIC BBIJAIOIIUECS PE3YJIbTATHI, MOJTYYEHHBIE B XOJE
pa3BUTHUS MAaTEMATHKHA KAK HAyKH, IPUBOAUTH NPUMEPbI MATEMATUYECKUX

OTKPBITUWA U UX aBTOPOB B OTEUECTBEHHOW Y BCEMUPHOU UCTOPHUH




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IPOBEPAEMBbIX HA OI'D
11O MATEMATHUKE

Ko IIpoBepsieMblii 3JIEMEHT COAePKAHUA
A
1 Yucna v BBIYUCIECHUS
1.
Hatypanbnsle u nensle yncia. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET
1
l. OOBIKHOBEHHBIE U IECATHYHBIE APOOH, MPOLIEHTHI, OECKOHEUHbIE TEPUOANIECKHE
2 Ipoou
l.
Pannonanehblie yncna. Apudmernyeckue onepanuy ¢ palroHaJIbHBIMU YUCIaMU
3
l. JleiictButenpHbple uucia. ApudMeTudyeckue ornepanuu C AeHCTBUTEIbHBIMU
4 YUCIaMHU
1. [TpubnuxE€HHBIE BBIYMCICHMS, NpPAaBUJIa OKPYIJIEHUS, IPHUKUAKA U OLEHKa
5 pe3yJibTaTa BIYMCIICHUN
2 Anrebpanueckue BhIpaXKEeHUs
2.
BykBeHHbIE BbIpaXXKeHUsI (BBIPAXKEHUS C IEPEMEHHBIMU )
1
2. Crenenp c unenbiM mnokaszateneM. CTENEeHb C palUMOHAJIbHBIM IIOKA3aTEJIEM.
2 CBoiicTBa CTENEHU
2.
MHorouneHst
3
2.
AnreGpanueckas Apoob
4
2. Apudmernueckuit KOpEHb HaTypaJIbHON CTEIICHHU. HenictBus c
5 apu(METHYECKUMH KOPHSIMHU HATypAIbHOU CTETIEHU
3 VYpaBHEeHMs U HEPABEHCTBA
3. Hensle u npoOHO-panMoHanbHbIE YypaBHEHHs. CHUCTEMBI M COBOKYIHOCTHU
1 YpaBHEHUN
3. Ilenble u ApoOHO-panoHaIbHble HepaBeHCTBA. CHCTEMbl M COBOKYMHOCTHU




HEPABEHCTB

Penrenue TekCTOBEIX 3a/1a4

YucnoBeie IIOCJICA0BATCIBbHOCTU

HOCJ’IGI[OB&TCJ'ILHOCTI/I, CII0COOBI 3aJJaHus TI0CIeA0BATEILHOCTEH

4. Apudmernueckass u reomerpuueckas nporpeccuu. Dopmyna  CIIOKHBIX
2 MIPOLIEHTOB
5 DyHKIHUH
Oynkuus, crnocodbl 3amanus  Qynkoun.  Ipadux  pyskmum.  Ob6nactb
s ornpezesieHus] 1 MHOKeCTBO 3HaueHud ¢yHkuuu. Hymu ¢pynkuuu. [IpomexyTku
1' 3HAKOMOCTOSAHCTBA. [IpOMEXyTKM MOHOTOHHOCTM (YHKIHMH. MaKCUMyMbl H
. MUHUMYMbl (GyHKUMU. HanbGonbliee M HauMeHbllee 3HAYeHUE (QYHKLUUU Ha
IIPOMEXKYTKE
6 Koopaunats! Ha IpsIMOM U INIOCKOCTH
6.
. Koopaunarnas npsamas
6.
5 JlekapTOBBI KOOPAMHATBI HA TNIOCKOCTH
7 I'eomeTpus
7.
. ['eomerpuueckue GUrypsl 1 ux CBOMCTBa
TpeyroabHUK
MHOroyrojapHUKH

OKpY’>KHOCTb U KpyT
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YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

MaTemaTuka Anrebpa 7, 8, 9 knaccbl YuebHukM nog, pegakumein C.A.TenskoBckoro. Mocksa
«MpoceBeweHune, 2025

METOJUYECKHUE MATEPUAJIbBI VIS YYUTEJIA

Marematuka Anrebpa 7, 8, 9 kiraccel YueOHUKH MO pelaKIiuen
C.A.TensaxoBckoro. Mocksa «IIpocsemienue, 2025
Bu6nnoreka IIOK https://m.edsoo.ru/7f444a94
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