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HOACHUMTEJBHASA 3AIIMCKA

Anrebpa sBISE€TCS OJHAM W3 OMNOPHBIX KYpPCOB OCHOBHOTO OOIIETO
oOpa3zoBaHuUsl: OHa 00eCTIeUNBACT U3YUCHUE APYTUX AUCIUILIINH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAHUTAPHOTO IIMKIIOB, €€ OCBOCHHME HEOOXOAUMO ISt
MIPOJIOJDKEHUS] 00pa30BaHus U B TIOBCETHEBHOM KU3HU. Pa3BuTre y 00ydarommxcs
HAyYHBIX TPEJCTABICHUNA O TMPOUCXOXKIACHUU U CYIIHOCTH alreOpandecKux
abcTpakiuii, crnocode OTpakeHUs: MaTEMATUYECKON HAYKOU SIBJIEHUH U MPOLECCOB
B IIPUPOJC W OOIIECTBE, POJM MATEMAaTHYECKOTO MOJACIUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y KaueCTB MBIIIUICHUSI, HEOOXOUMBIX JJIsl aIalTallik B COBPEMEHHOM IU(PPOBOM
obmiectBe. M3yueHnue anreOpbl 0OeClEeUMBAET pa3BUTHE YMEHHUs HAOJIIOJATh,
CpaBHUBATh, HAaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JIEHCTBHSI M BBIBOJBI,
dbopmynupoBath yrBepxKAcHUSA. OCBOEHHE Kypca alreOpbl 00eCIeYnBaeT pa3BUTHE
JIOTUYECKOTO MBITNIUICHUSI OOYyYaloIIMXCA: OHU UCIHOJIB3YIOT JCIyKTUBHBIC U
WHYKTUBHBIE pACCYX IEHUS, 0000I1IeHNE U KOHKPETU3AIMI0, a0CTparupoBaHue U
anajorutro. OOydeHwe  anreOpe  MpeanojaraeT  3HAYUTENIBHBIM  00BEM
CaMOCTOATENILHON JCSITEIPHOCTA OOYYaIOMIUXCS, TO3TOMY CaMOCTOATEIHLHOE
peIIeHHE 3aa4 SBISICTCS peau3aireil NeaTeIbHOCTHOTO PUHIIUIA O0yJYeHHUS.

B crpykType mporpammbl y4eOHOro Kypca «Anredpa» uisi OCHOBHOTO
o011ero 00pa3oBaHusi OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIbHO-METOIUYECKHE
auHuK: «YHucna v BeIYUCICHUN», « AIreOpanyeckue BoIpaKeHUs», « Y paBHEHUS U
HepaBeHCTBay, «Dynkmumy. Kaxmas w3 3TUX coaepKaTebHO-METOIHYECKUX
JMHUYN Pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET M3yUYCHUSI Kypca, B3aUMOJICUCTBYS C
JpPYTUMHU €ro JuHusMH. B Xxome wu3ydeHuss ydeOHOro kKypca oOydarouumcs
MPUXOIUTCS JIOTHUYECKU PaCCykAaTh, MCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ ATUM B mporpamMmy ydeOHOTO Kypca «AmnreOpay BKIIOYCHBI
HEKOTOpPHIE OCHOBBI JIOTHKH, TPEACTaBICHHBIE BO BCEX OCHOBHBIX pa3jenax
MaTEeMaTUYECKOT0 00pa30BaHUs U CIIOCOOCTBYIONINE OBJIAJICHHUIO 00YJIArOIITUMUCS
OCHOB  yHHUBEpPCAJIbHOTO MareMartudeckoro si3bika. ConepkaTelbHOW |
CTPYKTYPHOM OCOOEHHOCTBIO YyueOHOTO Kypca «AIredpa» SBISIETCS €ro
WHTETPUPOBAHHBIN XapakKTep.

Conepxanve nuHUM «Yucaa W BBIYUCICHUS CIYKUT OCHOBOM st
JANTbHEHIIEr0 M3y4YeHUs] MATEeMaTHKH, CIOCOOCTBYET Pa3BUTHUIO y OO0YUYaOIIUXCS
JIOTUYECKOT'O MBITIICHUSI, POPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJITOPUTMAMU,
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JIJISl TOBCEHEBHOMN
KU3HHU. Pa3BUTHE TOHATHS O YHCIIE HA YpPOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHUS
CBSA3aHO C PAIMOHAJILHBIMH M HWPPANHOHATILHBIMH YHCIaMU, (HOPMHUPOBAHHEM



IIPEACTABICHUI O JEHCTBUTEIBHOM YHCIE. 3aBEPUIEHUE OCBOCHHS YHCIOBOMU
JIMHUU OTHECEHO K CpeHEMY O0IIeMy 00pa30oBaHUIO.

Conepxanue qByX anredpandeckux JUHUN — « AnreOpandyeckue BbIPaKEHUS
U «YpaBHEHHS M HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Y OOYUYAIOIIUXCS
MaTEMaTUYEeCKOro armapara, HeOOXOJUMOTo Jis PElICHUs 3aJad MaTEeMaTUKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPHUEHTHPOBAaHHBIX 3anady. Ha ypoBHe
OCHOBHOTO 0011ero o0pa3oBaHusi yueOHBIH MaTepuaia TPYNIUPYETCS BOKPYT
palMOHANBHBIX BhIpAKEHUN. AnreOpa JEMOHCTPUPYET 3HAUCHHE MaTEMaTHUKU Kak
A3bIKA JUISL TOCTPOEHUS MaTeMAaTUYECKUX MOJEINEH, OINUCAaHUS IPOLECCOB U
ABJICHMM peanbHOrOo Mupa. B 3amaum oOydeHust anredpe BXOISAT TaKxKe
JalbHEWIIee pa3BUTUE AJNTOPUTMHUYECKOTO MBIIUICHUS, HEOOXOIHMMOTO, B
YACTHOCTH, JJIi OCBOEHHMS Kypca HWH(MOPMATHKH, M OBJIAJICHUE HaBbIKaMU
NeNyKTUBHBIX paccyxaeHuil. [IpeoOpa3oBanne CUMBOJIBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHMsI, CTIOCOOHOCTEN K MaTEMaTHUECKOMY TBOPUYECTBY.

Conepxxanne QyHKIHOHAIBHO-TpapUIeCKON TMHUH HALIETICHO Ha MOTy4YeHHe
O0y4arolUMuUCs 3HAHUM O (QYHKIMSIX KaK Ba)KHEHIIEW MaTeMaTHUYeCKOHW MOJENH
JUISL OMMCAHMSI U UCCIIEI0OBAaHUS Pa3HOOOPA3HBIX MPOLIECCOB U SIBICHUN B IPUPOJIE
u oOmectBe. M3yueHue marepuana CoCOOCTBYET Pa3BUTHIO Yy OOyYaroLIUXcs
YMEHMSI UCTIONIb30BaTh Pa3JIMYHbIE BBIPA3UTEIbHBIC CPEJICTBA SI3bIKA MATEMATUKH —
CIIOBECHBIC, CHUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJIaa B (QopmMupoBaHuE
IIPEICTABICHHUI O POJIM MATEMATUKH B Pa3BUTHUN LUBWIA3ALUU U KYJIbTYPHI.

CornacHo yueOHOMYy IIaHy B 7-9 Kjaccax u3ydaercs Y4deOHBIH Kypc
«AnreOpa», KOTOPBIM BKJIKOYAET CIEIYIOIIME OCHOBHBIE pa3felibl COAEPIKAHMS:
«Yucna W BBIUUCIEHUS», «AIreOpanyeckue BbIPAKEHUS», «YpaBHEHUS U
HEPaBEHCTBA», « DYHKIIMMY.

Ha u3yuenue yuebHOro Kypca «Anredpa» orsoautcsa 374 vaca: B 7 kiacce —

136 vacoB (4 yaca B Hemento), B 8§ kiacce — 136 dacoB (4 yaca B Heneno), B 9

kiacce — 102 yaca (3 yaca B HeJIeNI0).



COAEPKXAHUE OBYYEHUA

7 KIIACC

[HonoxurenbHbIE U OTPULATEIbHBIC YHCJIA

[TonmoxurenbHple U oTpuUarenbHble yucia. Llensie uncna. Moayinp uwncna,
reoMeTpuuecKkas HMHTepHperauus Moayis uucna. M3o0paxenue uyucen Ha
KOOpAMHATHOM  mpsAMoW.  YucnoBele  npoMexyTku. (CpaBHEHHE  YHCEIL.
Apudmerrueckue A1eMCTBUS C TOJOKUTEIbHBIMUA U OTPULIATENIbHBIMU YU CIIAMH.

YpaBHenusi. bykBeHHbIe BbIpaKeHUs

[lpumenenne OykKB Ui 3alUCH  MATEMAaTHYECKUX  BBIPAKEHUU U
npepioxenuil. CBoiicTBa apu(pMETHUECKUX AeWCTBUN. ByKBEHHbIE paBEHCTBA,
Hax0>KJICHUE HEN3BECTHOTO KOMIIOHEHTA.

Pemrenue TekCTOBBIX 32124

Pemmenne TekCTOBBIX 3a/1a4 apu(METHIECKUM CIIOCOOOM.

Pemienne 3amad, CBSA3aHHBIX C OTHOILIEHHWEM, IPONOPLHOHAIBHOCTBIO
BEJIMYMH, IPOIIEHTAMHU; PEIICHHE OCHOBHBIX 33]1a4 Ha JJPOOU U MPOLIEHTHI.

Yucsia ¥ BIYMCICHUSA

Jpobu OObIKHOBEHHBIE M JECATHUYHBIC, MEPEX0] OT OJHOW (HOPMBI 3amUCH
npobeit k gpyroi. IloHsTHe palMOHAIBHOrO 4YHCJA, 3aluCh, CpPaBHEHHE,
YHOPSAOYMBAHUE  PALMOHAIBHBIX 4Hceld. Apudmernueckue JEHCTBUS €
paloHaIbHBIMU YKCIaMU. PellleHne 3aa4 u3 peajbHOM IPaKTUKU HA YacTH, Ha
Ipoowu.

Crenenb ¢ HaTypajbHBIM IIOKa3aTeJeM: OIMpeJelieHrne, Mpeodpa3oBaHUe
BBIPQXEHUI HA OCHOBE OMNPEEIICHHUS, 3aUCh 00IbIIMX yncen. [IpoueHTsl, 3anuch
IPOLIEHTOB B BUJIE€ APOoOU U ApoOU B BUJIE IPOLEHTOB. TpHU OCHOBHBIE 337a4u Ha
IPOLICHTHI, PEIICHUE 33/1a4 U3 PEATbHOU MPAKTHUKHU.

[IpumeHeHne NpU3HAKOB  JIEITMMOCTH, PAa3JOKE€HHE Ha  MHOXKHUTEIH
HaTypaJIbHbIX YUCEN.

PeanbHble  3aBUCMMOCTH, B TOM 4Hciae IpsiMas U oOparHas
IIPONOPLIMOHAIBHOCTH.

AuredOpanyecKue BbIpaKeHUs

[IepemeHHBIE, UUCIIOBOE 3HAYEHNE BBIPAYKEHHUS C IEPEMEHHOU. [lomycTuMBIE
3Ha4YEHMs EpeMEHHBIX. [Ipecrapienrne 3aBUCMMOCTH MEX Ty BETMUMHAMU B BUJIE
dbopmysl. Beraucnenus no gpopmynam. [IpeodpazoBanne OyKBEHHBIX BHIPAXKECHHI,
TOXKJECTBEHHO paBHbIE BbIPAKEHHUS, MpaBuUia MpeoOpa3oBaHUs CYMM U
IPOM3BEICHUH, MPAaBUJIa PACKPHITHS CKOOOK M MMPUBEACHHUS MOJOOHBIX ClIaraeMbIX.

CBoliCTBa CTENEHH C HATYPAJIbHBIM [TOKA3aTEIIEM.

OpHounensl 1 MHOrowieHsl. Crenens MHOrowieHa. Ciio)xeHue, BBIYUTaHUE,
YMHOKEHHE MHOTIOWIEHOB. POpMysbl COKPAIIEHHOIO YMHOXEHHS: KBaJpar



CyMMBl M KBajpar pasHocTu. Popmysia pa3HOCTH KBaaparoB. Pasmoxenue
MHOI'OYJICHOB HA MHOKUTEIH.

YpaBHeHMs U HEpaBeHCTBA

VYpaBHeHUE, KOpPeHb YpaBHEHHMs, IMpaBuUiia NpeoOpa3oBaHUsd ypaBHEHUS,
PaBHOCWJIBHOCTb YPABHEHHUM.

JluHeniHOe ypaBHEHHME C OJHOW NEPEMEHHOW, YHUCIO KOPHEWU JIMHEWHOTO
YPAaBHEHUS, pELICHUE JIMHEWHbIX ypaBHEHUH. CoCTaBlI€HUE YpABHEHUN IO
YCJIOBHIO 3aJ1a4u. PellieHre TEKCTOBBIX 33/1a4 € MTOMOLIBI0 YPABHEHU.

JIuneliHOoe ypaBHEHHUE C JBYMs ITIEpEMEHHBIMU U ero rpaduk. Cucrema aByx
JMHEWHBIX YPAaBHEHHWM C JBYMs NEPEMEHHBIMH. PelieHue CcucTeM ypaBHEHHM
ciocoboM MOACTaHOBKH. llpuMepsl pelieHus: TEKCTOBBIX 3aJady C MOMOUIbIO
CUCTEM YPaBHECHUH.

DyHKUNHA

Koopannara Touku Ha npssMoi. YucaoBbIe MPOMEXYTKH. PaccTosiHue Mexy
JIBYMsI TOUKaMU KOOPAUHATHOU MPSMOU.

[IpssmoyrospHas cucrema koopawHat, ock Ox u (Oy. AOciucca u opauHaTa
TOUYKH Ha KOOPJAMHATHOM TI0CKOCTH. [Iprmepbl rpagukoB, 3a1aHHBIX (hopMyTamH.
Urenue rpadukoB peanbHbIX 3aBucuMocTed. [lonstue Qynkuum. I'paduxk
dbyukiuu. CroiictBa pyHkuuii. Jluneinas pynkuus, e€ rpaduk. ['padux dyHkImuu
y = [x|. I'paduueckoe pemieHne AMHEHHBIX ypaBHEHUHW M CHUCTEM JIMHEWHBIX
YPaBHEHUM.

8 KVIACC

Yucaa 1 BBIYUCTCHUSA

Apudmerrueckue IeUCTBUS C pallMOHATIBLHBIMU YKcliaMu. Pelienue 3anay u3
peasibHOI MPAKTUKH Ha YacTH, Ha IPOOH.

Tpu OCHOBHBIE 33/1a4X HA MPOLICHTHI, PEIICHUE 3a/1a4 U3 PEAbHON IPAKTHUKHU.

PeanpHble  3aBUCHUMOCTH, B TOM 4HClIe TpsiMas ©W  oOparHas
MPONOPLIMOHAIIBHOCTH.

AJiredpanyecKkue BbIpaKeHUs1

@opMyJIbl COKPAIEHHOIO YMHOKEHHMS: KBaApaT CyMMBbI U KBaApaT pa3HOCTH.
dopmyna pa3HOCTH KBAIPATOB. Pa3noKeHne MHOTOWICHOB HA MHOYUTEIIH.

YpaBHeHUS U HEPABEHCTBA

JIuneiiHOe ypaBHEHUE C IBYMS IIEpEMEHHBIMU U ero rpaduk. Cucrema AByX
JIMHEWHBIX YPABHEHHUU C IBYMS [IEPEMEHHBIMU. PellieHne cucTeM ypaBHEHUM.

Yuciaa v BEIYUCJICHUSA
KBamgpaTubiii kopeHb u3 umcina. IloHsatne o0 HppalMOHAIPHOM YHCIE.
JlecaTHaHBIC TPUOIKCHIS HpPalMOHANBHBIX urcesl. CBOMCTBA apu(PMETHICCKUX



KBaIPATHBIX KOPHEH U WX MPUMEHEHHE K TPEOOPa30BAHUIO YUCITOBBIX BHIPAKCHHIM
Y BBIUMCJIEHUSIM. [|eCTBUTENBHBIC YHCIIA.

CreneHb C UeNbIM MoKaszaTesieM U €€ cBoicTBa. CTaHIapTHAs 3alliCh YUCIA.

AnredOpandeckue BbIpaKeHHsI

KBagparHeii  TpEXwieH, pa3JIOKEHUE KBAJpPAaTHOIO TPEXUICHA Ha
MHOHUTEIIH.

Anrebpanueckass npoOb. OCHOBHOE CBOMCTBO anreOpandeckoi JIpoOwu.
CnoxxeHre, BBIYHTAHUE, YMHOXKEHHE, JCJICHHE aireOpandyeckux JapoOei.
PanroHanbHbIE BRIPOXKEHUS U UX TTpeoOpa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmylia KOpHEW KBAaJpPaTHOTO YpaBHEHUS.
Teopema Buera. Pemienne ypaBHeHUM, CBOASIIIUXCSA K TUHEUHBIM U KBAJAPATHBIM.
[Tpocreiimue qpoOHO-palliOHAIbHBIE YPABHEHHUS.

['paduueckas maTEpHIpETAlIUS YPABHEHUM C JBYMS IEPEMEHHBIMHU U CUCTEM
JMHEWHBIX YPAaBHEHHMM C JByMs IIepeMEHHBIMHU. [IpuMepbl pelieHus cucrem
HEJIMHEWHBIX YPABHEHHU C IBYMS IIEPEMEHHBIMHU.

Pelienre TEKCTOBBIX 3a/1a4 aJireOpaundecKruM CIIOCOOOM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA. HEpaBEHCTBO ¢ OTHOM NMEPEMEHHOM.
PaBHOCHIIBHOCTh HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OAHOM IEPEMEHHOM.
CucTeMbl IMHENHBIX HEPABEHCTB C OJTHOM IEPEMEHHOM.

DOyHKIUU

[Tonsitue ¢ynkmuu. OOnacTb oOmNpeAeNeHUuss W MHOXECTBO 3HAUYCHUU
bynkuun. CnocoObl 3a1aHust GyHKIUH.

I'paduk pynkuuu. Yrenue coiicTB dyHkiuu 1o e€ rpaduky. [Ipumepsl
rpadukoB QYyHKIIHHI, OTpaKarOIINX peaibHbIEC MPOIIECCHI.

@DyHKIMK, OMNUCHIBAIOIINE TPSIMYI0 M OOpaTHYIO MPOINOPIHMOHAIBHBIE
3aBHCHMOCTH, uX rpaduku. OyHKIun y = x2, y = x3, y = \x, y=|x|. Tpaduueckoe
pEIICHUE YPAaBHEHUN U CUCTEM YPAaBHEHU.

9 KIIACC

Yucsia v BBIYMCIECHUS

PanmonanbHble ymucia, WppalroHaIbHbIE YMCIa, KOHEYHbIE U OECKOHEUYHBIE
JeCATUYHbBIE TPOOU. MHOXKECTBO AEHCTBUTENBHBIX YHCEI, JEHCTBUTEIBHBIE YHCIIA
KaKk OECKOHEuUHble JAecATUYHble apoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEKTy MHOKECTBOM JICUCTBUTEIbHBIX YUCEN U KOOPIUHATHON MPSIMOIA.

CpaBHEHHME JICUCTBUTENBHBIX YHCEN, apuMeTHdecKue JEeUCTBHUS C
JEeUCTBUTEILHBIMU YHCIIAMH.

Pasmepsl OOBEKTOB OKpYXKAIOIIET0 MHpPA, AIUTEIBHOCTh IIPOIECCOB B
OKPYaIoIlEM MHUPE.



[Tpubnmx€HHOE 3HaUeHNE BETMYUHBI, TOYHOCTh NpuoOImxeHus. OKpyriieHue
yucen. [[pukuaka n oneHka pe3yabTaTOB BIYMCICHUMN.

YpaBHeHUS U HEPABEHCTBA

JIunelinoe ypaBHeHUE. PelieHne ypaBHEHUMN, CBOIAIINUXCSA K JIMHENHBIM.

KBanparHoe ypaBHeHue. PemieHne ypaBHEHHH, CBOISAIIMXCS K KBAJAPaTHBIM.
bukBaaparHoe ypaBHeHue. [IpuMepsl pelieHnss ypaBHEHUN TPETbEN U 4YETBEPTON
CTEIICHEW Pa3JI0KEHUEM Ha MHOKUTEIIN.

Pemenne npoOHO-paliMOHANBHBIX ypaBHEHUH. PelieHne TEKCTOBBIX 3anay
anreOpanyecKuM METOJIOM.

VYpaBHeHUE ¢ ABYMs MEpeMEHHbIMU U ero rpaduk. Pemienuwe cucrem IByX
JIMHEWHBIX YPABHEHHU C IBYMS IIEPEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHH,
OHO M3 KOTOpPBIX JIMHEHHOE, a Jpyroe — BTopoi cremneHu. ['paduueckas
MHTEPIIPETaLNs CUCTEMbI YPABHEHUU C IBYMS IIEPEMEHHBIMHU.

Pemrenre TekCTOBBIX 337124 aNTreOpandecKuM CIIOCOOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHne THUHEWHBIX HEPABEHCTB C OJHOW INEpEeMEHHOHU. Pelienue cucrem
JMHEHMHBIX HEPABEHCTB C OJHOW TmiepeMeHHOoW. KBaapaTHele HepaBeHCTBaA.
['padrueckass wHTEpHpeTanusi HEPABEHCTB W CUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMHU.

DOyHKIUU

KBanparuunas ¢yskius, e€ rpapuk u cBoictBa. [lapabona, koopAauHATHI
BEPILKHBI MTapadobl, 0OCb CHMMETPHUH Mapadoibl.

I'paduxu dyukumit: y =kx, y =kx + b, y=k/x, y=x3, y =%, y = ||, 1 ux
CBOMCTBA.

Yucii0BbIE NOCJIE10BATEIBHOCTH H IIPOrPEeCCHH

[loHATHE YHMCIOBOW TMOCIENOBATENBHOCTU. 3aJaHUE IOCIEA0BATEIbHOCTH
pEKyppeHTHOH (HOpMYJITOit 1 GOPMYIIOi 7-TO YIICHA.

Apudmernueckass U reoMerpuueckas mnporpeccuu. DopMmysibl #-TO YiieHa
apu(pMeTUYECKON U TEOMETPUUECKON IPOrPECCUil, CYMMBI MEPBBIX 71 YJICHOB.

N3o0pakeHre YeHOB apu(PMeTHYecKor M TeoMeTpUUYeCKOM Mporpeccuit
TOYKaMHU Ha KOOPAWUHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHUMAJIBHBIA POCT.
CnoxHbIE IPOLICHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA TIPOI'PAMMBI
YYEBHOTI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4yHOCTHBIE pe3yJbTaTbl OCBOCHHMS MpOrpamMmbl y4yeOHOro Kypca
«Anredpa» XxapaKTepU3yOTCH:

1) naTpuoTHYecKoe BOCIIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IPOLUIOMY UM  HACTOSIIEMY POCCUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOUIEHWEM K  JIOCTHOKEHHSIM  POCCHUHCKHX
MaTEMaTUKOB M POCCHUMCKOM MAaTeMaTU4E€CKOW IIKOJbI, K HCIIOJIB30BAHUIO JTUX
JOCTHKEHHUH B IPYTUX HAyKaxX U MPUKIAIHBIX chepax;

2) rpaskaIaHCcKoOe M 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBIIOJIHEHUIO 00513aHHOCTEN TpaXKT1aHUHA U peanu3alliu ero
paB, IMPEICTAaBICHUEM O MAaTEMaTUYECKUX OCHOBaX (PyHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHMH, MPOLEAYp I'pa)KAaHCKOro oOliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXJACHUIO 3TUYECKUX MPOOIEM, CBI3aHHBIX
C NPAKTUYECKUM [PUMEHEHHEM JIOCTHKEHUN HAyKH, OCO3HAHUEM BaKHOCTH
MOPAJIBHO-3TUYECKUX IPUHIIUAIIOB B IEATEIBHOCTH YUEHOTO;

3) Tpy10BOE BOCIIUTAHHE:

YCTAaHOBKOM HAa aKTMBHOE Yy4YacTHE€ B pEIICHUHM NPAKTUYECKHAX 3aaad
MaTE€MaTUYECKOM HaNpPaBICHHOCTH, OCO3HAHMEM BAXKHOCTU MaTEMaTUYECKOTO
o0pa3oBaHMs Ha MPOTSHKEHUM BCEH JKM3HM JIA YCIEUTHOW Tpo(dhecCHOHATBHOM
NESATENIBHOCTH U Pa3BUTHEM HEOOXOJIMMBIX YMEHHH, OCO3HAHHBIM BbIOOPOM U
NOCTPOCHUEM MHANBUAYAIbHON TPAEKTOPUH 00pa30BaHuUs U )KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYecKOe BOCIMTAHUE:

CIOCOOHOCTBIO K OMOILMOHAIBHOMY M  3CTETHUYECKOMY BOCIPHUSATHIO
MaTEMaTUYECKUX OOBEKTOB, 3a/ay, PELICHHWH, PAacCyXIECHUH, YMEHHUIO BHJIETh
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 IIO3HAHUA:

OpUEHTALIME B JIEATEIbHOCTH HA COBPEMEHHYID CHUCTEMY HAy4YHBIX
IpeJICTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, IPUPOJIBI U
o0miecTBa, MOHMMAaHUEM MaTEMaTHUYECKOM HayKu Kak cdepbl ueIoBeuecKOn
NEATEIBbHOCTH, JTANoOB €€ Pa3BUTUS M 3HAYMMOCTH JUISl Pa3BUTUS LUBUJIU3ALNM,
OBJIAJICHUEM S3bIKOM MaTEMAaTUKH U MATEMATHYECKOM KYJIbTYpPOU KaK CPeICTBOM
MO3HAHUS MHpA, OBJIAJICHUEM MPOCTEHIIMMH HaBBbIKAMHU MCCIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usnueckoe BocnuTaHHMe, (POpMHMPOBAHHE KYJILTYPbI 310POBbS H
IMOIUOHAIBHOTO 0JIATONOJYYMSI

TOTOBHOCTHIO TPUMEHATh MATEMaTUYECKUE 3HAHHMS B HHTEpPECax CBOETO
3I0OpPOBBS, BEIEHHUS  3J0pPOBOrO  oOpa3a KU3HU  (30pOBOE  THUTAHHE,
cOQTaHCUPOBAHHBIN PEXUM 3aHATHA W OTHABIXa, PETysIpHas Qu3nueckas
aKTUBHOCTbH), C(HOPMHUPOBAHHOCTHIO HaBBIKA pPEIICKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY U TaKOTO *Ke MpaBa IPyroro 4eJIoBeKa;

7) 3KoJ10THYeCKOe BOCTIUTAHNE:

OpHEHTAIlMel Ha MPUMEHEHNE MaTeMaTHUYECKUX 3HAHUH IS PeIIeHus 3a71a4
B 00JacTH COXPAHHOCTH OKPYXKAIOUIEH Cpenbl, IIaHUPOBAHUS IOCTYIIKOB U
OIICHKM WX BO3MOJXKHBIX TIOCJECACTBUN MJIsi OKPY’KAIOIIEH Cpeabl, OCO3ZHAHHEM
I00AHHOTO XapaKTepa IKOJIOTHIECKUX MPOOJIeM U IMyTeH UX PEIICHUS;

8) aganTranus K M3MEHSIOUMIUMCS YCJOBHSAAM COLMAJBLHON W NPHUPOTHOMI
cpenbl:

TOTOBHOCTBIO K JICWCTBHSIM B YCIOBHUSX HEOINPEIACIEHHOCTH, TOBBIIICHUIO
YPOBHSI CBO€H KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO IeITeIbHOCTh, B TOM YHCTIE
YMEHUE YUYUThCA y NPYTUX JIIOJAEH, MpUOOpeTaTh B COBMECTHOM IEATEIHLHOCTH
HOBBIC 3HAHUSI, HABBIKM M KOMITETEHIIUH U3 OIbITA IPYTHX;

HEOOXOIUMOCThIO B (OPMHUPOBAHWM HOBBIX 3HAHHWA, B TOM YHUCIE
bOopMyTUPOBATh UICH, TTOHSATHS, TUIOTE3I 00 O0BEKTAX U SBJICHUSIX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, IUNIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHTYaIlMI0 KaK BBI30B, TPEOYIOMIMA KOHTPMEp, KOPPEKTHPOBAThH
MpPUHUMAEMbIE PEIIeHUS W ACHCTBUA, (GOPMYIUPOBATh U OIICHWUBATH PHUCKH U
NOCNEACTBHS, (POPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

Bba3oBble JJornueckue 1eicTBHA:

 BBISIBJISITh M XaPAKTEPU30BATh CYIIECTBCHHBIC MPU3HAKH MATEMaTHYECKUX
OOBEKTOB, TOHSATHUN, OTHONICHWA MEXKIY MOHITHAMHU, (HOPMYIHPOBATH
OTpEJEICHUs]  MOHATUN, YCTAHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(ukanuu, OCHOBaHUS JUIsi OOOOIIECHUST M CPAaBHEHHS, KPUTEPUU
MIPOBOJIMMOTIO aHAJU3A;

e BOCIIPUHUMATh,  (OPMYJIMPOBATh ¥  NIPEOOPa30OBBIBATH  CYXKICHHS:
YTBEPAWTEIbHBIE W OTPUIATEIbHBIC, CIWHUYHBIC, YAaCTHBIC M OOIIHeE,
YCJIOBHBIE;



*BBISIBJISIT ~ MaTeMaTHMYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3M U
npoTUBOpeunss B (akTax, AAHHBIX, HAOMIOACHUSX U YTBEP)KICHUSX,
npeniaraTb  KpUTEpUU A7 BBISIBICHHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUMH;

e ICTIATh BBIBOJIBI C HCIIOJIB30BAHHEM 3aKOHOB JIOTUKH, ACTyKTUBHBIX H
WMHAYKTUBHBIX YMO3AKJIIOUEHHUH, yMO3aKIIOUEHHUH 110 aHaJIOTUH;

e pa3bupaTh JOKa3aTeIbCTBA MAaTEeMAaTHMYECKUX YTBEP)KIEHUH (NpsiMble U OT
MPOTUBHOTO), TIPOBOJUTH CaMOCTOSITEIbHO HECJIOXKHBIE JOKa3aTelIbCTBA
MaTeMaTHUeCKuX (PakToB, BBICTpaWBaTh AapTryMEHTAIMI0, TPUBOJUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

e BBIOMpATh croco0 pelieHusi y4eOHOHM 3ajaud (CpaBHUBATh HECKOJIBKO
BapUAHTOB pElIeHMs, BBIOMpaTh Hauboyee MNOAXOASAIUNA € YUYETOM
CaMOCTOSITEITLHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble uccien0BaTe/ibCKue 1eiCTBUS:

* ICIIOJIB30BAaTh BOMPOCHI KaK HCCIEIOBATENbCKUN MHCTPYMEHT MO3HAHMS,
dbopMyHpoBaTh BOIMPOCH], (UKCHUPYIOIIHE MPOTUBOPEUUE, MNpodIeMy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh HMCKOMOE M JaHHOE, (OpPMHUPOBATH
THIIOTE3Y, ApTYMEHTHPOBATH CBOIO MO3HIINIO, MHEHUE;

¢ IPOBOJUTH TIO CaMOCTOSITEIPHO COCTaBICHHOMY TUIaHYy HECIIOXKHBIH
OKCMIEPUMEHT,  HEOOJbIIOE  HCCIEAOBAHME MO  YCTAaHOBJICHHUIO
O0COOCHHOCTEH MaTeMaTUYEeCKOr0 OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXKTy COOOI;

e CAMOCTOATEIBHO (HOPMYIHPOBATh OOOOIIEHHS M BBIBOABI MO pe3yJbTaTaMm
NPOBEAEHHOTO HAOIIO/ICHUS, UCCIICIOBaHMUs, OIEHUBATH JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BRIBOJOB M 0000IIEHNI;

* IPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE TMpoOIecca, a TaKXKe BBIIBUTATH
MIPEITOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanueii:

 BBISIBIISITh HEJIOCTATOYHOCTh W HM30BITOYHOCTh HMH(POpPMAIUH, HaHHBIX,
HEOOXOUMBIX JJISl PEIICHUS 3a]a4u;

 BBIOMpATh, AaHATU3UPOBATh, CHCTEMATHU3HPOBaTh W HHTEPIPETUPOBATH
MH(GOPMALIMIO Pa3IMYHbIX BUJOB U (hOPM MpEICTaBICHUS;

«BbIOMpaTh (opMy TMpeAcTaBieHUs UHGOPMAaLKMKU U WIUIOCTPUPOBAThH
pelaeMble 3aladdl CXeMaMH, AharpaMMaMy, HWHOW Tpadukod U ux
KOMOHWHAITUSIMU;

¢ OLICHUBATh HAJAE&KHOCTh HH(OpPMALMM 1O KPUTEPUSM, MPEATIOKEHHBIM
YUUTEIEM WU CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHuKaTHBHBIEC YyHUBEpPCAJIbHbIE y4eOHbIe AeiicTBUS:



 BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKICHHS B COOTBETCTBUH C YCIOBUSMU
U TEIsIMU OOIIEHUs, SICHO, TOYHO, I'PAMOTHO BBIPAKATh CBOIO TOYKY
3peHHs B YCTHBIX M MHUCHbMEHHBIX TEKCTaxX, /1aBaTh IMOSCHEHUS IO XOMIY
penieHus 3a1a4yu, KOMMEHTUPOBATh MOJYUYEeHHbIN PE3yIbTarT;

* B X0/1¢ 00CYKJIEHUS 3a7]aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIAeMON TEMBI,
poOJIEMBI, PEIIaeMOii 3a/1a4H, BHICKAa3bIBaTh UJICH, HAlIEJICHHbBIE HAa TIOUCK
pEIICHHs, COIMOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUSAMH JPYTUX
YYaCTHUKOB JMAajora, OOHApPYKHUBATh PAa3IMUME W CXOJCTBO MO3UIUH, B
KOPPEKTHOU popMe (hopMyIHpoBaTh Pa3HOTIIACHS, CBOM BO3PAKEHUS;

e IPE/ICTABIIATH PE3YIBTATHI PEIICHUS 3a7a9d, IKCIIEPUMEHTA, UCCIICAOBAHMUS,
IPOEKTa, CAMOCTOSTEIbHO BbIOMpaTh (pOpMaT BBHICTYIUIEHHS C YYETOM
3aJa4 MPe3eHTalMi U 0COOEHHOCTEN ayIMTOPUH;

e IOHUMATh U UCTIOIB30BATH MPEUMYIIECTBA KOMAHHOW U UHIMBUIYaTIbHOM
paboThI IPU pEUICHUU Y4€OHBIX MAaTEMATUUECKHUX 3a/1a4;

e IPUHUMATh LI€Jb COBMECTHOW AESTENBbHOCTH, MIAHUPOBATH OpPraHHU3AINI0
COBMECTHON paboThbl, pacmpelneisiTh BHABI pPadOT, JOTrOBapUBATHCA,
00CyXIaTh MPOIIECC U Pe3yJbTaT PaboThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJICH;

e y4acTBOBaTh B TPYIIOBBIX (Qopmax paboTel (0OCyxkaeHUs, OOMeH
MHEHUSIMH, MO3TOBBIE IITYPMBI M JPYTHE), BBHINOJHATH CBOK YacTh
paboThl U KOOPAMHUPOBATH CBOU ACUCTBUS C JPYTMMH YWICHAMU KOMaH/bI,
OLICHMBATh KayeCTBO CBOEr0 BKJaJa B OOMIMI MPOAYKT MO KPUTEPHUSIM,
chOpMyTUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

PerynasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

¢ CAMOCTOATEIBHO COCTaBIAThH IUIAH, aJTOPUTM pELICHUS 3aAadd (WU €ro
4acTh), BBIOMPATH CIOCOO pEIICHHS C Y4ETOM HMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBaTh U KOPPEKTUPOBATh
BapHAHTHI PEUICHHUH ¢ y4€TOM HOBOI MH(OpMAITIH.

CaMOKOHTPOJIb, IMOLMOHAJIBHbII HHTEJJIEKT:

e BIIAJICTh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOLIEcca U pe3ysibTara
pelieHus: MaTeMaTUYECKOH 3a/1au;

e IPEJIBUJICTH TPYTHOCTH, KOTOPHIE MOT'YT BOSHUKHYTh IIPH PEIICHUU 3a]1a4H,
BHOCHTHh KOPPEKTHBBI B JIEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJICHHBIX OMMOOK, BBISBIICHHBIX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBHUE PE3yJbTaTa JEITeIIbHOCTH MTOCTABICHHOW LIETH U
YCJIOBHSIM, OOBSICHSATH NMPUYMUHBI JOCTHUKEHUS WM HEIOCTHKCHUS IICIH,
HAXOJIUTh OMIMOKY, JaBaTh OIIEHKY TPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIbTATDBI

K xoHiy oOydenuss B 7 KJjacce OOyYarolIMiiCsS TOJYYUT CIIEIYIOIINUE
MPEAMETHBIC PE3YJIbTATHI:

Yucsia ¥ BIYMCICHUSA

BoinonusATe, coderas yCTHbIE M NHUCbMEHHBbIE MPHUEMBI, apu(METUUECKHUE
JEUCTBHUS C pallMOHAIbHBIMUA YUCIIaMHU.

Haxoauts 3HaueHMsI YUCIOBBIX BBIPAXKEHUW, NPUMEHSTH pa3HOOOpa3HbIE
CHOoCOObl M TPUEMBI BBIYMCIICHHS 3HAYEHUH NPOOHBIX BBIPAKEHUH, COIAEPIKAIINUX
OOBIKHOBEHHBIE U JIECATUUHBIE IPOOH.

[lepexonuTe OT OgHOW (HOPMBI 3amucH YHCEN K JApyroil (mpeoOpa3oBbIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITHYHYIO, B
YaCTHOCTH B 0€CKOHEYHYIO JECATUUHYIO APOOB).

CpaBHHBaTh M YIIOPSA0YMBATH PALlMOHAIBHBIE YUCIIA.

OKpyTJsATh YuCIa.

BpInoMHATE NPUKHUAKY U OLIEHKY PE3YJIbTaTa BBIYUCICHUH, OLICHKY 3HAaYEHUN
YUCJIOBBIX BBIPAXXCHUI. BBINOIHATE ACUCTBUSA CO CTENEHSIMH C HATypPAJIbHBIMU
IIOKa3aTeIIIMH.

[IpuMeHATh  NPU3HAKK  JCIMMOCTH,  PA3J0KEHWE HAa  MHOXUTEIU
HaTypaJbHbIX YUCEN.

Pemare npakTUKO-OPMEHTHPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, IPONOPLUUOHAIBHOCTBIO BEJIWYMH, NIPOLEHTAMH, HHTEPIPETUPOBATH
pe3yibpTaThl PEIICHMs 3a7ad ¢ YYETOM OIPAHMYEHHM, CBA3AaHHBIX CO CBOWCTBaMU
paccMaTpUBaEMbIX OOBEKTOB.

AJiredpanyecKkue BbIpasKeHUs

Hcnonp30BaTh aireOpandyeckyr0 TEPMHUHOJIOTHIO M CHMBOJIMKY, IPUMEHSATH
e€ B Ipoliecce OCBOEHUSI yueOHOro MaTepHara.

Haxoauth 3HaueHus OyKBEHHBIX BBIPDAKEHUN MpPH 3aJaHHBIX 3HAYCHHSIX
NIEPEMEHHBIX.

Bemonusate  mpeoOpa3oBaHusi  LIENOTO  BBIPAKEHUS B MHOTOYJICH
IPUBEICHUEM TIOJIOOHBIX CIaraéMblX, paCKpbITUEM CKOOOK.

BBINIOJIHATE  YMHOKEHHME OJHOWICHA HA MHOTOWIEH M MHOTOWICHA Ha
MHOTOYJICH, TPUMEHITH (POPMYJIIBI KBaJApaTa CYMMBI M KBa/IpaTa pa3HOCTH.

OCylIecTBIIATh PaA3JIOKEHUE MHOTOWICHOB HA MHOXKUTEIU C TOMOILIBIO
BBIHECEHHUS 3a CKOOKM OOIIEr0 MHOMHWTENs, TPYNIUPOBKU  CIAraeMblX,
IpUMEHEHUs (HOPMYIT COKPAIIEHHOTO YMHOXKEHHUS.

[TpumeHsTh IpeoOpa3oBaHKsi MHOTOWIECHOB JJIsl PELLIEHUS Pa3JINYHbIX 3a7a4
U3 MAaTEMAaTHKHU, CMEXHBIX IPEIMETOB, U3 PEATbHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATYpPaJbHBIMHU ITOKA3ATEISIMM JUIS
peoOpa30BaHUs BHIPAKEHUH.



YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHsS C OJHOM IIEPEMEHHOW, NMPUMEHsS IpaBUiia
[Iepexo/1a OT UCXOAHOI0 YPABHEHHUS K PaBHOCWIBHOMY eMy. [IpoBepsATs, sBisercs
JIM YUCJIO0 KOPHEM YPaBHEHHUS.

[TpumeHsTh rpaguueckue METoAbl IPU PEUICHUH JIMHEHHBIX YPABHEHUN U UX
CUCTEM.

[TonGupare mnpuMepsl Map 4YHCElN, SBIAIOIIMXCS pPEIIEHUEM JHUHEHHOro
YpaBHEHUS C ABYMS IEPEMEHHBIMH.

CtpouTh B KOOPJIWHATHOM IUIOCKOCTH TpaduK JUHEHMHOTO ypaBHEHHS C
JBYMsI TI€PEMEHHBIMHU, TOJIb3YSACh T'padUKOM, MPUBOJAUTH HPUMEPHI PEIICHUS
YpaBHEHHS.

Pemats cucteMsl JBYX JIMHEHHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMH, B TOM
quciie rpauyecKu.

CocraBnsaTe W pemiaTh JIMHEMHOE YpPaBHEHUE WA CUCTEMY JIMHEHMHBIX
YPaBHEHUM II0 YCJIOBHUIO 3aJayd, HWHTEPIPETUPOBATbH B COOTBETCTBUU C
KOHTEKCTOM 33aJa4M IOJIyYEHHBIN PE3YJIIbTAaT.

DOyHKIUU

N300paxkath Ha KOOPAUHATHOM MPSIMON TOUKH, COOTBETCTBYIOIIME 3aIaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbI, 3AITUCHIBATh YHNCIIOBBIE IPOMEKYTKH HA
anreOpanyecKoMm si3bIKe.

OTtMmeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKM O 3aJaHHBIM KOOpPJIWHATaM,
CTpOUTh Tpaduku TUHEHHBIX PyHKIMK. CTpouTh Tpaduk GyHKIHMH Y = [X|.

OnuceiBaTh C TOMOUIbIO (YHKIMM W3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJINYMHAMU: CKOPOCTb, BPEMS, pACCTOSIHUE, LI€HA, KOJIUYECTBO, CTOMMOCTb,
MIPOU3BOIUTENBHOCTD, BpeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHne GyHKIIUHU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate Tpaduueckuii cnocod MpeAcTaBiICHUS M aHalu3a UHPOpPMALIUU,
U3BJICKATh U MHTEPIPETUPOBATH HH(MOPMAIUIO U3 TpadUKOB peabHbIX MPOIIECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kJjacce oOydYaronmuics TMOJYYUT CIICTYIOITHE
IIPEAMETHBIE PE3YIIbTATHI:

Yucaa v BBIYUCTCHUSA

Hcronb30BaTh HadaJIbHBIE IPEICTABICHHUS O MHOYKECTBE JEHCTBHUTEIBHBIX
YHUCEeN JIJISl CPABHEHUS, OKPYTJIEHUS U BBIYUCIECHUN, N300paKaTh IEHCTBUTEIbHbIE
YHUCJIa TOYKaMH Ha KOOPJIMHATHOU MPSIMOM.

[IpumeHnsaTh ToOHSATHE apU(METUYECKOro KBaJAPATHOTO KOPHSA, HAXOIUTh
KBaJIpaTHbIE KOPHU, UCIOJIb3Ysl MPU HEOOXOAMMOCTU KaJbKYJSTOP, BBIOJIHATH
npeoOpa3oBaHus BBIPAXKEHUN, COJAEpIKAILMX KBAaJApATHbIE KOPHHU, HCIOJIb3Ys
CBOMCTBA KOPHEMN.



Hcmnonb3oBaTh 3amucu OOJIBIIMX M MAaJbIX YHCEN C TOMOIIBI0 JECATUYHBIX
npobeit u crenenei yncina 10.

AsredOpanyecKkue BbIpaKeHHUs

[IpyMEHATP TOHATHE CTENEHW C LENbIM IOKA3aTEJIEM, BBINOJIHATH
npeoOpa30BaHusl BIPAKEHUH, COJIEPKAIINX CTENEHU C IEJIbIM MTOKa3aTeJIEM.

BrINoOMHATE TOXIECTBEHHBIE MPEOOpPA30BAHUSI PAIIMOHAIBHBIX BBIPAKEHUIN
Ha OCHOBE MPaBWI JACHCTBUN HAJl MHOTOWICHAMH U aaTreOpandecKuMH IPOOSIMH.

PacknaapiBaTh KBaJpaTHBIN TPEXUJICH HA MHOKHUTEIIH.

[TpumensTh npeoOpa3oBaHMs BRIPAXKEHUMN ISl pELISHUS Pa3IudHbIX 3a]a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PeaTbHON MPAKTUKH.

YpaBHeHMs U HEpaBeHCTBA

Pemats JMHEHBIE, KBaJpAaTHbIE YPAaBHEHHS M PALMOHAIBHBIE YPABHEHUS,
CBOISILIMECS K HUM, CUCTEMBI IByX YPABHEHUH C ABYMS IEPEMEHHBIMU.

[TpoBOOUTH MIPOCTENIIINE UCCIIECIOBAHUS YPABHEHUM U CUCTEM YPAaBHECHUH, B
TOM YHCJIE C TPUMEHEHUEM TpauuecKux npeacTaBieHuil (yCTaHaBIMBATh, UMEET
JY YpaBHEHHE WJIM CHUCTEMAa YPAaBHEHUU DPELICHUs, €CIM UMEET, TO CKOJBKO, U
mpouee).

[lepexoauTh OT CIOBECHOM (POPMYJIHMPOBKH 3aauyd K €€ ainreOpanvecKoin
MOJENN C IIOMOUIIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMBbI YpPaBHEHUU,
MHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/1au MOJYyUYEHHBIN pe3yibTarT.

[IpuMeHSATH CBOWCTBA YMCIIOBBIX HEPABEHCTB IS CPAaBHEHHUS, OICHKH,
pelmaTh JIMHEMHbIE HEPABEHCTBA C OJHOW NEPEMEHHOM U MX CHUCTEMBbI, JaBaTh
rpauueckyr0 WUIIOCTPAIIMI0 MHOXKECTBA PEIICHUNA HEPaBEHCTBA, CHCTEMbI
HEPABEHCTB.

DOyHKIUU

[TorumMaTe ¥ HWCTHONB30BaTh (PYHKITMOHAIBHBIC TOHATHS M SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAYEHUs), ONpPEACNITh 3HAUCHHE (PYHKIUU 10 3HAUYCHUIO
apryMeHTa, ONpeAesITh CBOMCTBA GYyHKIIMHU 10 €€ TpaduKy.

CtpouTts rpaduKu 31€eMEHTApHBIX (PYHKIINHI BHA:

y =k/x, y =x2, y = x3,y = [x|, y = VX, OmHCBIBaTh CBOWCTBa YHCIIOBOIl
byHKIUY 110 €€ rpaduKy.

K koHily oOyuenus B 9 kiacce oOydarouuics MOJYYUT CIIETyIOUIUE
MPEAMETHBIE PE3YIIbTATHI:

Yucsaa v BbIYMCIEHUS

CpaBHUBATH U YNOPAJI0YUBATH PAIIMOHATBHBIE U UPPALIMOHATBHBIE YHCIIA.

BeimoHITh  apudMeTHYeCKne JEWCTBHS C  PalMOHAIBHBIMA YHCJIAMH,
coueTrass YCTHbIE UM NHUCBMEHHBIE TMPUEMBI, BBINOJIHATH BBIYUCIEHUA C
UppalMOHAIbHBIMUA YHCIAMH.



Haxonute 3HaueHuss CTENEHEW C LEIbIMUA IMOKA3aTeIsIMA W KOPHEW,
BBIYUCIISATh 3HAYEHUS YUCIIOBBIX BBIPAXKEHUN.

OKpyrJisiTh  IEUCTBUTEIBHBIC YHWCIA, BBINOJIHATh MNPUKUAKY PE3yJbTara
BBIUMCIICHUH, OLICHKY YHCJIOBBIX BBIPAKCHUU.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE U KBaApaTHbIE ypPaBHEHUs, YPAaBHEHMS, CBOISIIMECS K
HUM, NPOCTEUIINE TPOOHO-pAIlMOHATIbHbIE YPAaBHEHUS.

Pemate cucTeMbl JBYX JMHEMHBIX YPABHEHUW C JIBYMSI NEPEMEHHBIMU U
CUCTEMBI JBYX YPaBHEHUI, B KOTOPBIX OJTHO YPABHEHHE HE SIBJIACTCS JIMHEUHBIM.

Pemiath TEKCTOBbIE 3ajauu alreOpamdeckKuM CIoco0OM € TOMOIIIBIO
COCTaBJICHUs YPABHEHUS WIIA CUCTEMBI IByX YPAaBHEHUH C ABYMs IEPEMEHHBIMU.

[IpoBOAUTE ITPOCTENIINE UCCIIEIOBAHNS YPABHEHUN U CUCTEM YPABHEHUH, B
TOM YHCJIE C TPUMEHEHUEM IpauuecKux npeacTaBieHuil (yCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WIIM CHUCTEMAa YPAaBHEHUW PEUICHUs, €CIM UMEET, TO CKOJbKO, U
mpouee).

Pemars nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxkarh
pelIeHNe HEPAaBEHCTB HA YHUCJIOBOM NIPSIMOM, 3alMCBIBAaTh PELIEHUE C IOMOILBIO
CUMBOJIOB.

Pemlatb  cucTeMbl  JTMHEWHBIX  HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIIOUAIOIME KBAJIPAaTHOE HEPABEHCTBO, HW300pa)xkaTh pEIICHHE CHUCTEMBI
HEPABEHCTB HA YMCIIOBOM IIPSMOM, 3aIIMChIBATh PEIICHHUE C IIOMOILIBI CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPH PEIICHUH PA3IUYHBIX 3a4a4.

DOyHKUNH

Pacnio3naBath (yHKIMM W3y4eHHBIX BHIOB. [loka3pIBaTh CXxeMaTHYECKU

pacmooXeHne Ha KOOPAUHATHON TUIOCKOCTH rpa@uKoB QYHKIUI BUAA: y = kx, )
=kx+b, y=kix,y=ax2 +bx +c¢ y=x3, y=1x y = |x|, B 3aBucHMOCTH OT
3HaYeHUH K03 PHUIIMEHTOB, ONMCHIBATh CBOMCTBA (DYHKIIUH.

CtpouTh M M300paXkaTh CXEeMaTHUYECKH TpadUKH KBaJAPATUUHBIX (YHKIUH,
OIKCHIBAaTh CBOWCTBA KBaIPATUUHBIX (DYHKLUN IO UX rpauKaM.

Pacno3HaBaTh KBagpaTUYHYIO (PYHKIHIO 1O (hOpMyIie, TPUBOIUTH IPUMEPHI
KBaJIpAaTHUHBIX (YHKIIUN U3 PeaTbHOM KU3HU, GUZUKH, TECOMETPHH.

YucJioBbIe N0C/1€10BATEJILHOCTH M IIPOIPeCcCUM

PacnioznaBath apuMeTHyYeCKyr0 U TE€OMETPUUYECKYIO MPOTPECCUH MpH
pasHbIX criocobax 3aJaHusl.

BbINONMHATE  BBIYMCIEHUS C  HUCHOJB30BaHHEM (OpMyd n-ro ujeHa
apu(pMeTUIECKON U TEOMETPUUECKON POTPECCHil, CYMMBI MIEPBBIX N YICHOB.

N300paxaTh YIEHBI TMOCJIEI0BATEIbHOCTH TOYKAMH HA KOOPAWHATHOM
IUIOCKOCTH.



Pemrate 3amaun, CBS3aHHBIC C YHCJIOBBIMH IIOCJIECIOBATEIBLHOCTSIMH, B TOM
YHCJIC 3a/1a41 U3 PeaIbHOM KU3HU (C UCTIOIB30BAHUEM KaJIbKYISATOPA, ITU(POBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHUME 7 KJIACC

HaumeHnoBaHue pa3iejioB U TEM

KoanuecTBo 4acoB

Ne n/m Konrpoabnsie | IIpakTu«
NMPOrpaMMsbl Bcero
padoThbI padoThbI
. JIeHCTBHUS C MTOJ0KUTEIIBHBIMU U s .
OTPULATCIIbBHBIMHU YU CIIaMHA
5 Pemenue 3amau Ha 1pobu u .
MPOLICHTHI
3 YpaBHeHUA 6 1
4 Uucna n Berunciienus. PaimonansHbie 75 )
qucna
5 Anrebpanyeckue BbIpaXXeHUS 27 2
6 YpaBHEHUs U HEPABEHCTBA 20 1
7 Koopnaunats! u rpaduku. @yHKIUU 24 |
8 [ToBTOpenue u o6o0IIEHNE 6 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 9 0




8 KVIACC

Ne i/

HaunmenoBanue pa3iesioB U TeM
NPOrpamMmbl

KoanuyecTBo 4acos

Bcero

KoHTpoJbHbIE
padoTsbI

HpakTny
padoThI

IMoBTOpenue. Yucaa u BbIYMCTCHUS
Apudmernueckue JIeicTBUS c
panMoHaNbHBIMU 4HCIaMH. Perienue 3amau
U3 peasbHOM MPaKTUKU Ha YaCTH, Ha APOOH.
Tpu oOCHOBHBIE 3aJaud Ha TMPOIICHTHI,
pellIeHre 3a71a4 U3 peaqbHON MPaKTUKU.
PeanbHble 3aBHCHMMOCTH, B TOM YHCIIE
npsiMasi 1 0OpaTHasi MPONMOPIIMOHAIBHOCTH.

13

IToBTOpEHUE. Anredpanyeckue
BbIpaKeHUs

@opMynbl  COKPAUIEHHOTO  YMHOKEHHUS:
KBaJpaT CYMMBI H KBaJpaT pa3HOCTH.
dopmyna pas3HOCTH KBa/IpaToB.
Paznoxxenne MHOTOWICHOB Ha MHOKHUTEIIH.

12

IToBTOpEHHE. YpaBHEHHS M HEPABEHCTBA

JIunelinoe ypaBHEHHE c JIBYMsI
HepeMEHHBIMHU U ero rpaduk. Cucrema IByx
JIMHEHHBIX ypaBHEHUH c IBYMs
IIEPEMEHHBIMHU. Pemenne CUCTEM
YPaBHEHHUH.

Uucna n Beruncnenus. KBagpatasie KopHU

15

Uucna u Beruncienus. CTeneHb ¢ O CJIbIM
I1O0Ka3aTcjieM

AnrebpanuecKue BHIPAXKEHHUS.




KBagpartssiil TpEXuieH

Anrebpanyeckue BbIpaKEHHUS.

7 15 1
Anrebpanueckas 1poob

2 VYpaBHeHus u HepaBeHcTBa. KBagpaTtHbie 15 1
ypaBHEHUS

9 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 13 1
YpaBHEHUI

10 VYpaBuenus u HepaBeHcTBa. HepaBeHcTBa 12 1

11 Oynkiuu. OCHOBHBIC TOHATHUS 5

12 Oyukuuu. YucnoBble PyHKIMH 10

13 [ToBTOpeHue u 0600IIEHIE 6 2

OBUIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME




9 KJIACC

N KoauvecTBo yacoB
[1]
11/-11 HaunMeHoBaHue pa3/iesioB M TeM NPOTrPaMMbl B KonTpoabubie | IIpakruuecs
cero
' padoThI padoThbI
1 Yucna v BelunciaeHus. J{efiCTBUTEIbHBIEC YHCIIa 9
) VYpaBHEHUS U HEPABEHCTBA. Y PaBHEHUS C OJTHOU 14 1
MepEMEHHOM

3 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI YpaBHEHUN 14 1
4 YpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1
5 DyHKINH 16 1
6 YucnoBble OCIEIOBATSILHOCTH 15 1
7 [ToBTOpEHME, 0000ITICHUE, CHCTeMAaTH3alls 3HAHUH 18 1

OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 6 0




HOYPOYHOE IIVTAHUPOBAHHUE 7 KJIACC

Ne ni/m

Tema ypoka

KoanuecTBo 4acoB

KonrpoJubnusbie
Bcero P
padoThbI

IIpakTHyeckue
padoThbI

%

1-3

CpaBHEHHE MOJOKUTEIBHBIX U
OTPUIATEIILHBIX YHCETT

4-6

CrokeHHne TI0KUTEIIBLHBIX B
OTPHULATCIIBHBIX YHUCCII

7-9

BrelunTanue niaoXuTeIbHBIX U
OTPHULATCIIBbHBIX YHUCCII

10-12

VYMHOXEHUE U NeIeHIE
TJTIO>KUTENBHBIX U OTPULIATEIBHBIX
qHuce

13-15

Apudmernueckue AeMcTBUS C
MOJIO’KUTETbHBIMU U
OTpHULATEIbHBIMU YU CIIAMU

16

Kontponbnas padota «Bce
I[eﬁCTBHSI C palMOHaJIbHBIMHU
YHCITaMID)

17-19

Haxoxnenue 4acTu OT 1IEJIOT0 U
[IE€JIOT0 IO €ro YacTH

20-23

Pemenne TekCTOBBIX 3a1ad4,
coaepxanux Apoou. OCHOBHBIE
3a/1aud Ha ApoOHu.

24-28

Pemrenne TeKkCTOBBIX 3amad,




coJIepKamux IpoOu U MPOLIEHTHI

29-33 Pemenue ypaBHeHHUI.

14 KoHnTtponbhas pabora «Pemenune
YPaBHEHMH U 3a/1a1»

35 [ToHaTHE palIMOHATBLHOTO YKCTIA

16 Apudmernueckne neicTBHS C
palMOHaIbHBIMU YHCIAMHU

37 Apudmernueckue 1eicTBUS €
palMoHaIbHBIMU YHCIAMHU

13 Apudmerndeckue I1eHCTBUS C
palMOHATIBHBIMU YHCIaMH

19 Apudmernueckue AecTBUS ¢
palMOHATIBHBIMU YU CIIAMH

40 Apudmerndeckne neicTBHS C
panMoOHaIbHBIMU YHCIAMHU

A1 CpaBHeHue, ynopsaouMBaHue
palMOHAJIBHBIX YHCE

4 CpaBHeHue, ynopsIouuBaHue
paLMOHATIBLHBIX YHCEI

43 CpaBHeHMe, yIIOpsIIOYMBaHNE
palMOHATIBHBIX YHCEI

44 CreneHb ¢ HATYypalbHBIM
MoKa3aTeseM

45 CreneHb ¢ HaTypaJIbHBIM
NOKa3aTeseM

46 Crenens ¢ HaTypajIbHBIM




IIOKa3aTcjIeM

47

CreneHnsb ¢ HaTypaJIbHBIM
HoKa3aTeaeM

48

Kontponbhas paboTa 1o reme
«Apudmerndeckue IeHCTBUS C
panuoHabHBIMU yuciamMu. CTeneHb
C HaTypaJbHBIM MOKA3aTEIEM.

49

Pemenrie OCHOBHBIX 3a/1a4 Ha
JIpoOH, TPOLIEHTHI U3 PeabHOM
MPaKTUKH

50

Perenrie OCHOBHBIX 3a/1a4 Ha
JIpo0OH, TPOLIEHTHI U3 PeabHOM
MPAKTHKU

51

Perenrie OCHOBHBIX 3a/1a4 Ha
JIpoOH, IPOLIEHTHI U3 PEaTbHOM
MPAKTHKU

52

Pemenrie OCHOBHBIX 3aJ1a4 Ha
JpOOH, IPOIIEHTHI 3 PeaIbHON
MPaKTUKU

53

[Tpu3HaKu AETUMOCTH, Pa3I0KEHUS
Ha MHOKUTEIN HaTypaJIbHBIX YUCEI

54

[Tpu3HaKu AETUMOCTH, Pa3I0KEHUS
Ha MHOXHTENU HaTyPaJIbHBIX YHCE

55

Peanbuble 3aBucumoctu. Ilpsmas u
oOpaTtHast MPONOPIMOHATILHOCTH

56

PeanpHble 3aBucumoctu. Ipsamas n
oOpaTtHast MPONOPIMOHATILHOCTH

57

Peanbnbie 3aBucumoctu. [Ipsimas u




oOpaTHasi MPONOPIUOHAIIBHOCTH

Peanbuble 3aBucumoctu. Ilpsimas u

58 oOpaTtHast MPONOPIMOHATILHOCTH

59 Kontponbhas paboTa 1o reme
"PaunonanpHble yncna'

60 BykBeHHBIE BBIpaKEHUS

61 DopmyJibl

62 DopmyJsl

63 [Tepemennsbie. JJomycTumele
3HAUEHUS TIEPEMEHHBIX
[TpeoOpa3oBanue OYKBEHHBIX

64 BBIPOKECHHM, PACKPBITHE CKOOOK U
MpUBEIEHUE TIOJOOHBIX ClIaraeMbIX
[IpeoOpazoBanne OyKBEHHBIX

65 BBIPa)KEHUH, PaCKpbITHE CKOOOK U
NpUBECHUE MOJAO0OHBIX ClIaraeMbIX
[IpeoOpazoBanne OyKBEHHBIX

66 BBIPAXEHHM, pacKpbITHE CKOOOK U
NpUBECHUE MOJAOOHBIX CllaraeMbIX
[IpeoOpazoBanre OyKBEHHBIX

67 BBIPAXEHHM, paCKpbITHE CKOOOK U
IpUBEIeHUE TOJOOHBIX CllaraeMbIX

68 CBolicTBa CTENEHU C HATYPAJIbHBIM

IoKa3aTcjIeM




CBolicTBa CTENEHU C HATYPAJIbHBIM

69
IIOKa3aTesneM
KonrponbHas pabora.

70 [TpeoOpa3oBanue OyKBEHHBIX
BbIpaxkeHU . CBONCTBA CTENEHHU C
HaTypaJIbHBIM I10Ka3aTelIeEM

71 MHorousneHsl

72 MHorousneHsl

7 CrnosxeHue, BBIMUTAHUE, YMHOKCHHE
MHOT'OUJICHOB

74 CrnosxeHue, BBIMUTAaHUE, YMHOKEHHE
MHOTOUJIEHOB

75 CrnosxeHue, BBIMUTaHUE, YMHOKEHHE
MHOTOUJIEHOB

76 Crnosxenue, BBIMUTAHUE, YMHOKEHHE
MHOTOUJIEHOB

77 DopMyIIbl COKpPaALIEHHOTO
YMHOXEHUS

73 DopMyIIbI COKpPAILIEHHOTO
YMHOXEHUS

79 DopMyIIbI COKPAIEHHOTO
YMHOXEHHUS

20 DopMyIIbl COKpPALIEHHOTO
YMHOXEHUS

81 DopMyIIbl COKpPALIEHHOTO




YMHOKECHHUS

PasnoxeHne MHOTOYJIEHOB Ha

82
MHOKUTENN

23 Pa3nosxeHne MHOrOWwIEHOB Ha
MHOKUTEIN

24 Pa3nosxeHne MHOrOWIEHOB Ha
MHOKUTEIN

25 Pa3noxeHre MHOrO4IEHOB Ha
MHOKUTENN

26 KonTponbHas pabota 1o reme
"Anredpanyeckue BelpaxeHus"
VYpaBHeHHe, IpaBuiIa

87 npeoOpa3oBaHus ypaBHEHUS,
PaBHOCUIIBHOCTh YPaBHEHHUU
JIuHeliHoe ypaBHEHUE C OJHON

88 MIEPEMEHHOM, pellleHHEe JIMHEHHBIX
YpaBHEHUH
JIuneliHoe ypaBHEHHE C OHOU

89 NIEPEMEHHOM, PEILIEHUE JINHENHBIX
ypaBHEHUU
JIvHeitHOe ypaBHEHHE C OJHOM

90 NIEPEMEHHOM, PEIIEHUE JINHENHBIX
ypaBHEHUH

91 Penrenue 3a1a4d ¢ HOMOIILIO
ypaBHEHUH

9 Pewrenue 3anau ¢ moMompro

ypaBHEHUH




93 Pemenne 3ana4 ¢ moMOLIbIO
ypaBHEHUH

94 Pemenue 3ana4 ¢ moMOILIbIO
YpaBHEHUH

95 JIuHeitHOe ypaBHEHUE C IBYMsI
NEPEMEHHBIMU U €T0 TpapuK

96 JIuHeliHOe ypaBHEHUE C IBYMSI
NEepPEMEHHBIMU U €T0 IpapuK

97 Cucrema 1ByX JTMHEHHBIX
YPaBHEHHUI C IByMS IEPEMEHHBIMU

08 Cucrema 1ByX JTUHEHHBIX
YpaBHEHUH C IByMSl IEPEMEHHBIMU

99 Cucrema 1ByX JIMHEHHBIX
YpaBHEHUH C IByMSI IEPEMEHHBIMU

100 Cucrema 1ByX JIMHEHHBIX
YPaBHEHHUIN C IByMs IEPEMEHHBIMU

101 Pewenne cucreM ypaBHEHUI

102 Pemenune cucteM ypaBHeHMI

103 Pewrenue cucreM ypaBHEHUN

104 Pewrenue cucreM ypaBHEHUN

105 Pemenne cucreM ypaBHEHUI

106 KoHTtponbHas pabora 1o Teme




"JIuHeliHble ypaBHEHUA"

107 Koopaunara Touku Ha npsAMoi

108 UucaoBbie TPOMEKYTKH

109 YucaoBbie TPOMEKYTKU

110 Paccrostnie Mexny AByMs TOUKaMH
KOOPJIMHATHOM IPSIMOU

11 Paccrostnie Mexny AByMs TOUKaMH
KOOPJMHATHOM IPSIMOU

112 [TpsimoyronbHas cuctema
KOOpAMHAT Ha INIOCKOCTH

113 [TpsimoyronbHas cuctema
KOOpAMHAT Ha IUNIOCKOCTH

114 [Tpumeps! rpadukoB, 3aJaHHBIX
bopmynamu

115 [Tpumeps! rpadukoB, 3aJaHHBIX
bopmynamu

116 [Tpumeps! rpadukoB, 3a1aHHBIX
bopmynamu

117 YreHue rpadMKoB peasbHbIX
3aBUCUMOCTEN

118 YreHue rpaduKoB peagbHbIX
3aBUCUMOCTEMN

119 [Tonsitne GyHKIIM




120 I'padux Gpynkumm

121 CoiicTBa GyHKUIMI

122 CgoiicTBa QyHKIIUN

123 Jlunetinas GyHKIusa

124 JluneiiHast pyHKIHS

125 [TocTpoenue rpaduka TUHEHHON
byHKIUN

126 [TocTpoenue rpaduka TMHEHHOM
byHKIIIN

127 I'padux GyHKIMM y =[X|

128 ['padux pynkmmm y =|X|
KonTponbHas pabota 1o reme

129 "Koopaunats! u rpaduxmu.
Oyuknun" / Beepoccuiickas
poBepoyHas pabora
Htorosast koHTpoJbHas pabora /

130 Bcepoccuiickas mpoBepouHas
pabora
[ToBTOpEHNE OCHOBHBIX MOHATUH U

131 METOJIOB Kypca 7 Kiiacca.

Apudmerndeckue I1eMCTBUS C
palroOHATHHBIMH YHCIIAMH




132

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 kiiacca. Pemenue
OCHOBHBIX 3aJ1a4 Ha po0H,

MIPOLIEHTHI U3 PEATbHOM MPAKTHKH.

133

[ToBTOpEHME OCHOBHBIX MOHATUHN U
METOJI0B Kypca 7 kiiacca. Pemenue
OCHOBHBIX 3aJ1a4 Ha Apo0H,
MPOLEHTHI U3 PEATLHOM MPAKTUKU

134

IToBTOpEHNME OCHOBHBIX MOHATHI U
METOJIOB Kypca 7 Kiacca.
DOOopMyJIBI COKPAIIEHHOTO
YMHOXKEHHSL.

135

IToBTOpEHHE OCHOBHBIX MOHATHI U
METOJI0B Kypca 7 kiacca. Pemenue
CHUCTEM ypaBHEHHI

136

[ToBTOpEHNE OCHOBHBIX MOHITUN U
METOJIOB Kypca 7 Kitacca Pemenue
CUCTEM ypaBHEHUI

OBIIEE KOJIMYECTBO YACOB I1O0
[NPOTPAMME

136




8 KVIACC

Ne ni/m

Tema ypoka

KoanuecTBo 4acoB

KonrpoJubnusbie
Bcero P
padoThbI

IIpakTHyeckue
padoThbI

%

Apudmerndeckue JeNCTBUS c
palMOHATBEHBIMU YHCIIAMH.

Pemenne 3amau  u3  peasbHON
IIPAKTUKHU Ha YacTH, Ha Ipo0u.

Tpu OCHOBHBIE 3a/laud HA MPOLEHTBHI,
pelieHue 3a7a4 =~ U3 pealibHOU
MIPAKTUKH.

Peansablie 3aBUCHUMOCTH, B TOM
YquCJIC IpsaMas
MpOMOPUUOHAIBHOCTD.

PeanbHbIe 3aBUCUMOCTH, B TOM
yucie oOpaTHas
IPONOPIIMOHATBHOCTb.

KonTponbhas paboTta 1o teme:
«Pemenue 3a1a4 Ha 1poOH,
HPOLIEHTBHI, IPSMYIO U OOPaTHYIO
POMOPLUOHATBHOCTI.

DopMybl COKpAILEHHOTO
YMHOXKEHMS: KBaJpaT CyMMBl H
KBaJpaT pa3HOCTH.

dopmyiia pa3HOCTH KBAJPaTOB.




Paznoxenue MHOI'OYJICHOB Ha

9
MHOKUTEIH.
10 JluneiiHoe  ypaBHEHHE C  JByMs
MEPEMEHHBIMH U €r0 TpaduK.
Cucrema IByX JMHEWHBIX ypaBHEHUI
11 C JIByMs TIIEpPEMEHHBIMH. PeleHne
CHUCTEM ypaBHEHUM.
KontponbHas pabora mno Teme
12 «PopMyJIbl COKPAIIEHHOTO
yMHOXeHUs. PemeHue cuctem IByX
JIMHEWHBIX YpaBHCHUH.
13 KBagpaTHbiii KOpeHb U3 Yucia
14 [TonsiTue 00 MppalMOHATILHOM
qyucie
15 JecsaTruunblie MpUOIMKEHUS
UPpaLMOHATIbHBIX YHCEI
16 JlecaTuunble npUOIMKEHUS
VPpaLMOHAJIbHBIX YUCEI
17 JlelicTBUTENBbHBIC YHCTIA
18 CpaBHeHUE 1eHCTBUTENBHBIX YHCET
19 CpaBHeHME JIeWCTBUTEIIbHBIX YHCET
20 Apudmernueckuil KBaJpaTHBINA
KOPEHb
21 VYpaBHeHue BUaa X* = a




22

CoiicTBa apupMeTHIECKIX
KBaJPaTHBIX KOpHEH

23

CBoiicTBa apuPMETHICCKUX
KBaJIpaTHBIX KOPHEH

24

[TpeobpazoBaHre YUCTOBBIX
BBIpXEHHH, COIepPIKaIIUX
KBaJIpaTHbIE KOPHU

25

[IpeoOpazoBanue YUCIOBBIX
BBIPOKEHUH, COJEPKAITIX
KBaJIpaTHbIC KOPHH

26

[IpeobpazoBanme YUCTOBBIX
BBIPAKECHUM, COAECPKALIUX
KBaJIpaTHbIE KOPHU

27

KonTponbHas pabota 1o reme
«KBaznpaTHbpie KOpHIY.

28

CrernieHs ¢ O CJIbIM ITOKAa3aTCIICEM

29

CranpapTHas 3anuch Yucia.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
Mupa (0T AIMEMEHTAPHBIX YaCTHII JIO
KOCMHUYECKHX OOBEKTOB),
JUIUTEIBHOCTH MPOIIECCOB B

OKpY KaroIleM MUupe

30

CBoiicTBa CTENEHH C LIETBIM
[moKasarejeM

31

CBoiicTBa CTENEHH C IIETBIM
[moKasarejeM




CBoiicTBa CTENEHH C IIEJIBIM

32
MoKa3aTesieM

3 CBoiicTBa CTENEHH C LIEIBIM
roKasareyieM

34 CBolicTBa CTENEHU C LIEJIBIM
roKasareyieM

35 KBanpaTHblii TpéxuiieH

36 KBanpaTHblii TpéxuiieH

37 Paznoxenune kBaipaTHOTO
TpEXWICHA HA MHOXXUTEIU

13 Pa3noxenue kBagpaTHOTO
TpEXuseHa Ha MHOXKUTEITN
Kontponbhas paboTa no remam

39 "KBagparssle kopHU. CTENEHN.
KBagpatHusb1ii Tpexuien"

40 Anrebpanyeckas 1poOb
JomycTuMble 3HaUeHUS

41 MIEPEMEHHBIX, BXOASAIINX B
anredpandecKkue BhIPaKEeHUs
JomycTuMble 3HaUeHUS

42 MIEPEMEHHBIX, BXOASAIINX B
anredpandyeckue BhIpaskeHUs

43 OcHOBHOE CBOMCTBO

anreOpandecKou 1podu




44 Cokpaienue apooeit

45 Coxkpamnienue apobeit

46 Cokpartienue npooei

47 CrnoxeHue, BBIYUTaHUE, YMHOKCHHE
U JIcJICHHe anreOpandeckux Apooei

43 CrnosxeHue, BBIMUTAaHUE, YMHOKCHHE
U JIcJICHHE anreOpandecKkux apooei

49 CrnosxeHue, BEIMUTaHUE, YMHOKCHHE
U JICTICHHUE anreOpandecKux aIpooei

50 Crnosxenue, BBIMUTaHUE, YMHOKCHHE
U JieJIeHne anreOpandecKkux apooei
[IpeoOpa3zoBaHue BEIpAKCHHUIH,

51 coJiepKaImX areOpandecKue
Ipoou
[IpeoOpa3zoBaHue BhIpAKESHHIA,

52 CoJIeprKalInX anredpanvyeckKue
npobu
[IpeoOpa3zoBaHue BEIpaKCHHUI,

53 coJepxalux anredOpandeckue
npobu

54 KonTponbhas paboTa 1o reme
"Anrebpanyeckas 1poOp"

55 KBaapatHoe ypaBHEHHE




56

HemnonHoe kBagpaTHOE YpaBHEHUE

57 Henonnoe xkBagpaTHoe ypaBHEHUE

58 dopmyiia KOpHEN KBaIpPaTHOTO
ypaBHEHUS

59 dopmyiia KOpHEN KBAaIPaTHOTO
YpaBHEHUS

60 dopMmyia KOpHEW KBaPATHOIO
ypaBHEHUS

61 Teopema Buera

62 Teopema Buera

63 Pewienue ypaBHeHM, CBOASAIIUXCA K
KBaJPaTHBIM

64 Pemenne ypaBHeHUH, CBOIAIINXCS K
KBaPaTHBIM

65 [Tpocreiimne a1poOHO-
panroHaIbHBIC YPABHEHUS

66 [Tpocreiimue npo6HO-
panroHaTbHBIC YPABHEHUS

67 Pemenue TekcTOBBIX 337124 C
MOMOILIbIO KBA/IPATHBIX YpaBHEHUI

63 Pentenue TekCTOBEIX 327124 C
MTOMOILBIO KBA/IPATHBIX YPaBHEHUI

69 KoHTposnbHas pabora 1o Teme




"KBanpaTHble ypaBHEHUS"

70

JIuHeiHOe ypaBHEHUE C IBYMSI
NepEeMEHHBIMH, ero Ipauk,
NpUMEPHI PEIICHHUs YPaBHEHUN B
IEJIBIX YUCTIaxX

71

JIuHeiiHOe ypaBHEHUE C IBYMSI
NepPEMEHHBIMH, €T0 IpauK,
NpUMEPHI PeIICHUs ypaBHEHUH B
IEeJIBIX YUCTIaxX

72

JIuHeitHOe ypaBHEHUE C IBYMSI
NepEMEHHBIMH, €T0 IpauK,
NpUMEPHI PEIICHHUs ypPaBHEHUH B
IEJIBIX YUCIIax

73

Pewenne cucreM qByX JIMHEHHBIX
YPAaBHEHUH C ABYMs [IEPEMEHHBIMH

74

Pemenue cucrem ABYX JIMHEHHBIX
ypaBHeHI/Iﬁ C ABYM: IICPCMEHHBIMU

75

Pewienue cucrem IByX JIMHEUMHBIX
YpaBHEHUH C ABYMs IEPEMEHHBIMU

76

[Ipumeps! pereHus: CUCTEM
HEJIMHEWHBIX YPAaBHEHUH C ABYMS
IIEPEMEHHBIMU

77

IIpumepsl pemenns: CucTemMm
HEJIMHENHBIX YPaBHEHUH C IBYMs
NIEPEMEHHBIMU

78

['padmueckas uHTEpIpETAIISL
YpaBHEHUS C IBYMs IEPEMEHHBIMU U
CHCTEM JIMHEHHBIX YPaBHEHUM C




ABYMs ICPEMCHHBIMUA

I'paduueckas uHTEpIIpETAIIUSL
YpaBHEHHUS C IByMsI IEPEMEHHBIMH U

7 CUCTEM JIMHEHHBIX YPABHEHUM C
JBYMsI [IEpEMEHHBIMU

20 Pemenue TekCcTOBBIX 337124 C
IIOMOIIBIO CUCTEM YPaBHEHHUU

21 Pelenune TekcTOBBIX 3a7a4 ¢
MTOMOILIBIO CUCTEM YPAaBHEHU

2 Kontponbhas pabota o reme
«CucreMbl ypaBHEHHI»

23 YucnoBble HEPABEHCTBA U UX
CBOMCTBA

24 YuciioBbIE HEPABEHCTBA U X
CBOMCTBA

85 HepaBeHcTBO ¢ 0HOM ITEPEMEHHOM

26 JIvHeliHbpIe HEPAaBEHCTBA C OHOMN
MIEPEMEHHOM U UX PEILICHUE

27 JIvHeiiHbIe HEpaBEHCTBA C OAHOMN
MIEPEMEHHOM U UX PEIICHHE

28 JIvHeiHbIe HEpaBEHCTBA C OAHOMN
MIEPEMEHHOM U UX PEIICHHE

29 CucreMbl TMHEMHBIX HEPABEHCTB C
OJHOM EPEMEHHOU U UX PELICHUE

90 CucrteMbl TUHEWHBIX HEPABEHCTB C

OJIHOM NIEPEMEHHON U UX pELICHUE




CucreMbl TMHEMHBIX HEPABEHCTB C

o1 OJHOM MEPEMEHHON U UX PEIICHUE
N300pakeHne petieHus JINHEHHOTO

92 HEPaBEHCTBA U UX CHCTEM Ha
YUCJIOBOM IIPSAMOM
N300pakeHne penieHus JINHEHHOTO

93 HEpaBEHCTBA U UX CHCTEM Ha
YHUCJIOBOU IIPSAMOM
KonrponbHas pabora no remam

94 "HepaBenctBa. Cuctemsi
ypaBHEeHUI"

95 [Tonsitue hyHKIUN

96 OO6nacTp ornpeeseH!s] U MHOXKECTBO
3Ha4eHUH PYHKLUU

97 CrniocoOsl 3a1anust QyHKIUI

98 ['padux GyHKITIHN

99 CpoiicTBa pyHKINH, UX
otoOpakeHHe Ha rpaduke

100 YreHue u nocTpoeHue rpadukon
byHKIMI

101 [Tpumepsl rpadukoB GyHKIHUH,
OTPaKAIOIINX PEaTTbHBIE MIPOIIECCHI
@OyHKIUH, OMUCHIBAIOLINE MPSIMYIO U

102 00paTHYIO IPOIOPIIMOHATIEHEIE

3aBUCUMOCTH, UX Tpaduku




103

['umepOoia

104

['uniepboia

105

I'padux QyHkIUM y = X2

106

=VX,y = DOyHKIUU y =x%, y = X3,y
[x|; rpaduueckoe penieHue
YpaBHEHUH U CUCTEM YpaBHEHUM

107

HroroBast KoHTpOJIbHAS paboTa /
Bceepoccuiickas npoBepoyHast
pabora

108

HToroBast KOHTposbHAs paboTa /
Bcepocculickas npoBepouHas
pabora

109

[ToBTOpCHHME OCHOBHBIX MTOHITHN U
METOJIOB KypcOB 7 U 8 KJIaccoB,
000011IeHHE 3HAHUH T10 TEME
KBanpaTHbie KOpHU

110

IToBTOpEHNME OCHOBHBIX MOHATHI U
METOJIOB KYpCOB 7 U 8 KJ1acCOB,
0000111eHIe 3HAHU 110 TeMe
KBanpatnbie kopHU

111

IToBTOpEHNME OCHOBHBIX MOHIATUI U
METO/I0B KypCOB 7 U 8 KJIaCCOB,
0006menue 3nannid. KBaaparHeie
YPaBHEHHUS.

112

IToBTOpEHNHE OCHOBHBIX MOHATHI U




METOJI0B KypCOB 7 U 8 KJIacCoB,
0006menue 3nanuid. KBaaparHeie
YpaBHEHUS.

113

[ToBTOpEHNE OCHOBHBIX MOHITHN U
METOJI0B KypCOB 7 U 8 KJIaccoB,
000011IcHNE 3HAHUH 110 TEME
KBaJIpaTHbIC HEPABEHCTBA

114

[ToBTOpEHME OCHOBHBIX TTOHITHN U
METOJIOB KypcOB 7 U 8 KJIacCOB,
000011IeHNE 3HAHUH I10 TEME
KBaJIpaTHBIC HEPABEHCTBA

OBIIEE KOJIMYECTBO YACOB I1O
[NPOTPAMME

136

10




9 KJIACC

n/n

Tema ypoka

KoanuyecTBo yacos

KoHnTpoibHbIe

Bcero
padoThI

IIpakTHYeckue
padoTsbI

N3

PanyonaneHbIe Yncna, MppauuOHAIBHbBIE
YKclia, KOHEYHbIE U OECKOHEUYHbIE
JeCSTUYHbIE Jpodu

MHo0XecTBO NEHCTBUTEIILHBIX UHCEIT;
JNeUCTBUTEIILHBIC YHMCIIa KaK
OCCKOHEYHBIE JIECATUYHBIC IPOOH

B3auMHO 0OHO3HAYHOE COOTBETCTBUE
MEXIY MHOXECTBOM JIEVCTBUTEIBHBIX
YUCel U MHOXKECTBOM TOUYEK
KOOPJIMHATHOM IPSIMOU

CpaBHEHHE IEUCTBUTEIIBHBIX YHCET,
apudMeTHIECKUe JEeHCTBUS C
JEHCTBUTEILHBIMU YHCIIAMU

[TpubnmxEHHOE 3HaYEHNE BETMYHHBI,
TOYHOCTH MPHOIMKECHUS

OkpyriieHue yucen

OkpyrieHue yucen




[Ipukuaka u olieHKa pe3yJIbTaTOB

8 y
BBIYMCIICHUI
9 IIpukunaka u oLeHKa pe3yJIbTaToOB
BBIYMCIICHUI
10 JIuneitnoe ypaBHenue. Pemenue
YpPaBHEHUH, CBOJSAIINUXCS K TUHEHHBIM
T JIuneiinoe ypaBHeHue. Peenue
YPaBHEHUH, CBOASIINXCS K TUHEHHBIM
12 KBagparnoe ypaBHenue. Pemenue
YpaBHEHUH, CBOASIIMNXCA K KBaJIpaTHBIM
13 KBagparnoe ypaBHenue. Pemenue
YPAaBHEHUH, CBOASIIMXCA K KBaIPaTHBIM
14 bukBanpaTHbIe ypaBHEHUS
15 bukBapaTHbIe ypaBHEHUS
[Ipumeps! penienns: ypaBHEHUN TpeThen
16 1 4ETBEPTOM CTENIEHEN PA3JI0KEHUEM Ha
MHOXKUTEIIN
[Ipumeps! penienns: ypaBHEHUN TPEThEN
17 1 4eTBEPTOM CTENEHEN PAa3JI0KEHNEM Ha
MHO>XHTEIN
18 Pemenue aqpoOHO-parimoHaIBHBIX
YPaBHEHUN
19 Pemenue 1poOHO-panioOHaIbHBIX
ypaBHEHUH
20 PeureHne TekCTOBBIX 3a7a4

anreOpandeckuM METOA0M




Pemennie TEKCTOBBIX 3a/1a4

21 anredpandeckuM MEeToA0M

2 Pertenuie TekCcTOBBIX 3a/1a4
anredpandecKuM MEeTO0M

7 Kontponbhas paboTta o reme
"VpaBHEHHUS ¢ OJTHOM ITepeMEeHHOI"

4 VYpaBHeHUE ¢ IByMs IEPEMEHHBIMU U
ero rpaduk

)5 VYpaBHEHHE € IBYMS [IEPEMEHHBIMU U
ero rpaduk

26 Cucrema 1ByX JTMHEHHBIX YpaBHEHUH €
JByMsI IIEPEMEHHBIMU U €€ pelieHue

7 Cucrema 1ByX JIMHEIHBIX YPAaBHEHUHN €
JIByMsI IIEPEMEHHBIMU U €€ pelieHue

)3 Cucrema IByX JIMHEHHBIX YPABHEHHI C
JIByMs IEPEMEHHBIMU U €€ pelieHue

79 Cucrema 1ByX JTUHEHHBIX YPaBHEHUM €
JIBYMsI [IEPEMEHHBIMU U €€ pelIeHue
Pemenue cucrem AByX ypaBHEHUM, OAHO

30 13 KOTOPBIX JIMHEHHOE, & APYTroe —
BTOPOM CTENEHU
Pemrenne cucreM nByX ypaBHEHUM, OJTHO

31 13 KOTOPBIX JIMHEHHOE, a IPYroe —
BTOPOM CTENEHU
Pewrenue cucreM AByX ypaBHEHUH, OTHO

32 13 KOTOPBIX JIMHEHHOE, & APYTroe —

BTOPOM CTENEHU




Pemenue cucrem AByX ypaBHEHUM, OAHO

33 13 KOTOPBIX JIMHEMHOE, a APyroe —
BTOPOH CTEIEHU

34 I'padmueckas mHTEpHIpETALINS CUCTEMBI
ypaBHEHUH C ABYMsI IEPEMEHHBIMU

35 Pemenue TekcToBBIX 33024
anredpanvdeckum crnocooom

16 Pelenune TekcTOBBIX 3a7a4
anreOpanvecKuM crocooom

17 Kontponbhas pabota o reme
"Cucremsl ypaBHeHUI"

38 YucrioBble HEPABEHCTBA U UX CBOWMCTBA

39 YucrioBble HEPABEHCTBA U UX CBOWCTBA

40 JIuHeliHbple HEPAaBEHCTBA C OAHOMN
MEPEMEHHOMN U UX PEIICHHE

41 JIunelinble HEPABEHCTBA C OJJHON
MEPEMEHHOMN U UX PEllIeHHE

42 JIvHeiiHbIe HEPaBEHCTBA C OHOM
MIEPEMEHHOMN U UX PEIICHUE

43 Cucrembl TMHEHHBIX HEPABEHCTB C
OJIHOM MIEPEMEHHOU U X PEUICHUE

44 Cuctembl TMHEHHBIX HEPABEHCTB C
OJHOU MEPEMEHHON U UX PELICHUE

45 CucrteMbl TUHEHHBIX HEPABEHCTB C

OJIHOM IIEPEMEHHON U UX pEeLICHUe




46

KBa,I[paTHBIe HEPABCHCTBA U UX PCIUICHUC

47 KBagparHble HEPaBEHCTBA U UX PELICHUE

48 KBagparHble HEPaBEHCTBA U UX PELICHUE

49 KBagparHble HEpaBEHCTBA U UX PELICHUE

50 KBanpaTHble HEpaBEeHCTBA U UX PELICHUE
I'paduueckas nuHTEpIpETALHS

51 HEPaBEHCTB U CHCTEM HEPABEHCTB C
JBYMs IEpEMEHHBIMU
I'paduueckast uHTEpIIpeTALHS

52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMsI IEpEMEHHBIMU

53 KonTponbhas pabota no teme
"Hepasenctpa"

54 KBanparnunas ¢pyskius, e€ rpaduk u
CBOICTBa

55 KBanparuunas ¢pynkuus, e€ rpapuk u
CBOHCTBa

56 KBanparuunas ¢pynkuus, e€ rpaguk u
CBOMCTBA

57 [TapaGosa, KOOpAMHATHI BEPIIMHbI
napaboJibl, 0Cb CHMMETPHH 1apadoIIbl

58 [TapaGona, KOOpJUHATEI BEPLINHBI

napaboJIbl, 0Ch CAMMETPHH MTapadoIIbI




[Tapaboia, KOOpAMHATHI BEPIIHMHEI

59
napaboJibl, 0Cb CUMMETPUHU NapadoJIbl

60 [Tapaboa, KOOpIUHATHI BEPIINHBI
napaboIIbl, 0Cb CAMMETPUHU TTapadoIIbl

61 [TapaGona, KOOpJMHATHI BEPLIMHbI
napaboIIbl, 0Cb CAMMETPHUHU TTapadoIIbI

6 [Tapabona, KOOpMHATHI BEPLIMHbI
napabosibl, 0Cb CUMMETPUHN TTapadoIbl

63 I'padpuxu pynkmmii: y = kx, y =kx + b,
y=k/x, y=x3, y=vX, y=[X]

64 I'padpuxm pynkmmii: y = kx, y =kx + b,
y=k/x, y=x3, y=vX, y=|X]|

65 I'paduxu pynxmmii: y =kx, y =kx + b,
y=k/x, y=x3, y=vX, y=[x]

66 I'paduku dpynkuumit: y =kx, y=kx + b,
y=k/x, y=x3, y=vX, y=[X]

67 I'paduku pynkumit: y =kx, y=kx + b,
y=k/x, y=x3, y=vX, y=[X|

68 I'paduku pynkumit: y =kx, y=kx +b,
y=k/x, y=x3, y=vX, y=|x]

60 Konrponbnas pabora no reme
"®yHkuun"

70 [TonsTHE YnCNIOBOM
HOCJIEI0BATEIILHOCTH
3aaHue NOCIIE0BaTEIbHOCTH

71 peKyppeHTHOU (Hhopmystoit u popMyon

n-ro 4JcHa




72

Apudmernueckas 1 reoMeTprUUECcKas
HpOrpeccun

73

Apudmernueckas 1 reoMeTprUUecKas
IpOrpeccun

74

dopMyJibl N-ro 4jaeHa apuGMeTHIecKon
Y TEOMETPUYECKOH IIPOrPECCHI, CyMMBI
IIEPBBIX N YJICHOB

75

@opMyITel N-TO YJIeHa apuPMETUIECKOM
Y T€OMETPUYECKON MPOrpeccuil, CyMMbI
MEPBBIX N YJICHOB

76

@opMyIbl N-TO YIeHa apuPMETUIECKOM
U TE€OMETPUYECKON MPOrPeccuil, CyMMBI
MEPBBIX N YJICHOB

77

@DopMyJibl N-ro 4ieHa apuMeTHIeCKon
Y T€OMETPUYECKON ITPOrpecCuil, CyMMBI
HEPBBIX N YJICHOB

78

®opmyItbl N-ro WwieHa apu(MeTHIecKon
Y T€OMETPUYECKON ITPOrPeCCuil, CyMMBI
NIEPBBIX N YJIECHOB

79

N3006paxeHne wieHOB apuMeTHIecKoi
Y TEOMETPUYECKOU MPOrpeCCUil TOUKaMH
Ha KOOPAMHATHOW IUIOCKOCTH

80

N306paxeHne wieHOB apuMeTHIecKoi
Y TEOMETPUYECKON MPOrpeCCUid TOUKaMU
Ha KOOPJMHATHOM INIOCKOCTH

81

JIMHEWHBIN ¥ SKCTIOHEHITMATIbHBIA POCT

82

CI10KHBIE TTPOIIEHTHI




83

CroxHBIC IIPOLCHTHI

84

KoHTponbHas pabora 1o Teme
"YycI0BbIE NOCIEA0BATEILHOCTH"

85

[ToBTOpEHME, 0O00OIICHNE U
cHcTeMaTh3aInus 3HaHuH. 3anch,
CpaBHEHUE, JICHUCTBUS C
JIEMCTBUTEIBHLIMU YHCIIAMHU, YHCIIOBas
npsiMast

86

[ToBTOpEHME, 000OIICHNE U
cUCTeMaTh3anus 3HaHu|. [IporeHTH!,
OTHOIIICHHUS, TIPOIIOPITUU

87

[ToBTOpenue, 0000IIECHHE U
cucremaTu3anus 3HaHuit. OKpyricHue,
NpUOJIIKCHUE, OLICHKA

88

[ToBTOpenue, 0600IIEHUE U
cucTeMaru3alus 3HaHul. Pelnenue
TEKCTOBBIX 3a7a4 apu(PMeTUIECKUM
CIIocooom

89

[ToBTOpEeHME, 0000IICHNE U
cucTeMaTu3alus 3HaHuil. Pemmenue
TEKCTOBBIX 3a7a4 apu(PMEeTUIECKUM
CIIocoOooM

90

[ToBTOpEeHME, 0600IICHNE U
cucTeMaru3anus 3HaHuH. Pemenne
TEKCTOBBIX 3a7a4 apu(PMEeTUIECKUM
CII0co00M




91

[ToBTOpeHme, 06001IEeHUE 1
CUCTEMaTH3aIlus 3HAHHH.
[IpeoOpazoBanue anredbpandecKux
BBIPKEHUH, JOMYCTUMbIE 3HAUCHHS

92

[ToBTOpeHmEe, 06001IEeHUE U
CHCTEMaTH3allus 3HAHHH.
[IpeoOpazoBanue anredbpandecKux
BBIPKEHUH, JOMYCTUMbIC 3HAUCHHS

93

[ToBTOpenue, 0600IIEHUE U
cUCTEMaTH3allus 3HAHHH.
[IpeoOpazoBanue anredbpandecKux
BBIPKEHUH, JOMYCTUMbIC 3HAUCHHS

94

[ToBTOpeHue, 0600IICHUE U
CHCTeMaTH3alus 3HaAHUH.
[TpeoOpazoBanue anredbpandeckux
BBIPa)KEHUH, JOMYCTUMbIE 3HAUCHUS

95

[ToBTOpEeHuE, 0600IICHNE U
cucreMaTu3anus 3HaHui. OyHKIUH:
MOCTPOCHKE, CBOMCTBA N3yUCHHBIX
byHKIMi

96

[ToBTOpEeHME, 060OIICHNE U
cucreMaTu3anus 3HaHui. OyHKIUH:
IIOCTPOEHUE, CBOMCTBA U3YYCHHBIX
byHKIMI

97

[ToBTOpEeHME, 0600IICHHE U
cuctemaTusanus 3HaHuil. OyHKIUU:
IIOCTPOEHUE, CBOMCTBA U3YYCHHBIX
byHKIMI




[ToBTOpeHme, 06001IEeHUE 1
98 cHCTeMaTH3anus 3HaHUi. DyHKINH:
MIOCTPOCHKE, CBOMCTBA N3YyUCHHBIX

byHKIMMA

[ToBTOpeHmEe, 06001IEeHUE U
99 cucreMaru3anus 3Hanui. ['padudeckoe 1
pelleHne YpaBHEHHU U UX CUCTEM

[ToBTOpenue, 0600IIEHUE U
100 cucreMaTn3anus 3HaHui. ['paduyeckoe 1
pelIeHne ypaBHEHHH U X CHCTEM

101 Hrorosas koHTpoibHas pabota 1

102 O000I11IeHNE U CUCTEMATH3aIUs 3HAHUH 1

NTOI'O 102







IHPOBEPAEMbBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOM OBPA30BATEJIbHOH IMTPOI'PAMMBI

7 KUIIACC

Kon
NpoBEPSIEMOI0
pe3yabTara

HpOBepﬂeMble NpeAMETHBIC PE3YJbTAThI OCBOCHUS OCHOBHOM
OﬁpaSOBaTeJIBHOﬁ nporpaMmmMmsbl OCHOBHOT'O 061]161"0 06pa30BaHI/IH

IloBTOpeEHue 3a 6 kiace

2.2

Pemenne 3amad Ha HaXO0XXICHHE YACTH OT IIEIOTO M IICIIOTO MO €ro

qacCTu. HpO6HO€ YUCJIO KaK Pe3yJibTaT ACJICHUA

24

Hcnonns3oBaTh 6YKBI)I JUIA 0003HAUYCHHS YHCEI npu 3amnrucu
MaTEMAaTHYCCKHUX Bpra)KeHHfI, COCTaBJIATH GYKBCHHBIG BBIpAXCHHUA H

(I)OpMy.]'IBI, HaxXOoJUTb 3HAYCHUA 6YKB€HHBIX BLIpa)KCHI/Iﬁ

2.5

HaXO,Z[I/ITB HEW3BECTHBIN KOMIIOHEHT PaBCHCTBA

Pemenne TeKCTOBBIX 3a71a4

3.1

Pemats MHOTIomaroBbI€ TCKCTOBBIC 3aga4un apI/I(l)MCTI/ILIeCKI/IM

CII0CO00OM

3.2

Pemrats 3aaa4yu, CBA3AHHBIC C OTHOLICHUCM, HPOIIOPIHMOHAJIBHOCTBIO
BCJIMYHH, MPOLCHTAMH, PCIIaTb TpU OCHOBHBIC 3aJa4yMd Ha I[pO6I/I u

IIPOLCHTHI

Yucia ¥ BEIYMCIIEHUS

1.1

BrmmoraaTh , coyucTras YCTHBIC u IIMCbMCHHBIC HpI/IéMLI,

apI/I(I)MeTI/I‘leCKI/Ie JIEHUCTBHUS C palluOHAJIbHBIMHA YU CJIaMU

1.2

Haxomute  3HaYeHWs  YHCIOBBIX  BBIPAKCHUH,  NPUMEHSTH
pa3zHooOpa3Hble COCOObI ¥ MPUEMBI BEIUMCIICHUS 3HAYEHUI IPOOHBIX

BBIpa)KeHHfI, COACPpIKAIINUX OOBIKHOBEHHBIC U ACCATUYHBIC ,Z[pO6I/I

1.3

[lepexoaute OT omHOM QopMbl 3amMcu 4YMcen K  JAPYroi
(npeoOpa3oBbIBaTh  JECATUYHYIO  JApoOb B OOBIKHOBEHHYIO,
OOBIKHOBCHHYIO B JIECATUYHYIO, B YaCTHOCTH, B OECKOHEUHYIO

JECSITUYHYIO IpOOB)

1.4

CpaBHMBATh U YIIOPSAA0YMBATH PAllMOHAIBHBIC YUCIIA




1.5

OKpyTrasTh yncia

1.6

BbINONMHATE NPUKHUIAKY U OLEHKY pe3y/ibTaTa BBIYMCICHUH, OLECHKY
3HAQYEHUM YHUCJIOBBIX BBIPDAKCHMN. DBBINONHATE IEHUCTBUSA €O

CTCIICHAMMU C HATYpaJIbHBIMU ITOKa3aTCIAMU

1.7

HpI/IMeHﬂTB IPU3HAKH ACJTUMOCTH, PaA3JIOKCHHUE HAa MHOXUTCIIN

HAaTypAJIbHBIX YUCET

1.8

Pemlate  mpakTUMKO-OPUEHTUPOBAHHBIE  3aJayd, CBA3aHHBIE C
OTHOILICHHEM BEJIMYUH, IIPONOPLUOHATILHOCTBIO BEJINYHH,
MIPOLICHTAMM, WHTEPIPETUPOBATH pE3yJbTaTbl pEUICHUS 3aaad ¢
Y4ETOM OTpaHMYEHUH, CBA3aHHBIX CO CBOMCTBAMHM PacCMaTpPUBAEMBIX

00BEKTOB

Anrebpanyeckue BbIpaXeHUs

2.1

Hcnonp3oBaTe  anreOpandecKkyrd TEPMUHOJOTHIO W CHMBOJIHKY,

IIPUMCHATDH et B Mpouecce OCBOCHUA yqe6Hor0 Marcpurajia

2.2

HaXOI[I/ITB 3Ha4YCHUA 6YKBCHHBIX BBIpa)KeHI/Iﬁ npu  3aJaHHbIX

SHAYCHUAX MICPEMCHHBIX

23

BrmmomaaTs HpCO6p330BaHI/ISI OCJIOTO BBIPpAXCHUA B MHOT'OYJICH

IMPHUBCACHUCM HOI[O6HBIX CJlara€MbIX, paCKpbITUEM CKOOOK

24

BBINOMHATE YMHOKEHHE OJTHOYICHA HA MHOTOWIEH U MHOTO4JIEHA Ha
MHOTOYJIEH, TPUMEHATh (OpMysbl KBajpaTa CyMMbl W KBajpara

Pa3HOCTH

2.5

OCYIJ.[CCTBJ'IHTL Pa3JI0KCHUE MHOT'OYJICHOB Ha MHOXXUTCIIU C IIOMOLIBIO
BBIHECEHUS 32 CKOOKU 06IH€FO MHOXUTCIIA, TPYIIIMPOBKU CllIaraCMbIX,

npUMeHeHUs (OpMYJT COKPALIEHHOTO YMHOKEHUS

2.6

HpI/IMeHHTL Hp606pa3OBaHI/I$I MHOT'O4JICHOB JIsI PCHICHHA PA3JIMYHBIX

3aaa4 U3 MaTEMaTuK, CMCXKHBIX IPECIMETOB, U3 peanLHoﬁ IMPAKTHUKHU

2.7

Hcnons30BaTh CBOMCTBA CTENEHEH C HATYPAJIbHBIMH ITOKA3aTEISIMHU

U151 IpeoOpa30BaHMsl BEIPAXKESHUIH

ypaBHCHI/IH 1 HCPABCHCTBA

3.1

Pemate JIMHEWHBIE YypaBHEHUsS C OJHOM IIEPEMEHHOM, IIPUMEHSS
IpaBuja MEpPexo/a OT UCXOJHOIO YPaBHEHHUS K PAaBHOCWIBHOMY €MY.

IIpoBepsTh, ABIASAETCS JIM YUCIO KOPHEM YPABHEHUS

3.2

[IpumensTs rpaduueckue MeETOAbl MPH  PELICHUH JIMHEHHBIX

YpPaBHEHUH U UX CUCTEM




[TonGupath mpUMepsI Map YUCel, IBISIONINXCS PeIIEHHEM JTMHEIHOTO

33 YpaBHEHUS C IByMsI IEPEMEHHBIMU
CTpouTh B KOOPIMHATHOM IIOCKOCTHU IpaUK TMHEHHOTO YPaBHEHHUS C
3.4 IBYMsl II€PEMEHHBIMU; IOJIB3YsSCh TpaQUKOM, MPUBOAUTH MPUMEPHI
pellIeHns ypaBHEHUs
35 Pemrate cucteMsl IByX JIMHEMHBIX YPABHEHHU C IBYMs [IEPEMEHHBIMU,
. B TOM 4YHCIIE TpapruecKu
CocTaBiATh U pemaTh JUHEHHOE YPAaBHEHUE WM CUCTEMY JIMHEHHBIX
3.6 yYpaBHEHUH IO yCJIOBUIO 33JJa4l, UHTEPIIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4yM IOJIyYeHHBIN pe3ysbTar
4 Koopaunats! u rpaduku. OyHKIIUN
N300pakaTh Ha KOOPJMHATHOW HPSAMOM TOYKH, COOTBETCTBYIOIINE
4.1 3aJlaHHBIM KOOpJAMHATaM, JIy4H, OTPE3KH, HHTEpPBAJbl, 3alMCHIBATh
YHCIIOBbIE IPOMEKYTKH Ha aJredpanyeckoM s3bIKe
4o OTmedaTs B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 3aJaHHBIM
' KOOpJMHAaTaM
43 Crpoutb rpaduku TUHEHHBIX QyHKIUH. CTpouTh rpaduk GyHKIUU Y
' = [x]
OnuceiBaTh ¢ NOMOILIBIO (PYHKIUI H3BECTHBIE 3aBUCUMOCTH MEXITY
4.4 BEJIMYMHAMU: CKOPOCTb, BpEMsI, PACCTOSIHHE, LIEHY, KOJIHYECTBO,
CTOMMOCTb, IPOU3BOIUTENBLHOCTh, BpeMsl, 00BEM pabOTHI
4.5 HaxonuTh 3HaueHune GyHKIMHU MO 3HAUYEHUIO €€ apryMeHTa
[lonumats rpaduyeckuif cHnoco® MpeACTaBIEHUS M aHaJIU3a
4.6 nH(popMaluy, U3BJIEKAaTh W HUHTEPIPETUPOBATh HH(MOpPMALMIO U3
rpauKOB peasbHbIX MPOLIECCOB U 3aBUCUMOCTEN
8 KUIACC
Kon .
IIpoBepsiemMble IpeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOI IPOrpaMMbl OCHOBHOTO 00111er0 00pa30BaHUA
pe3yJjbTarta

1

Yucaa ¥ BEIYUCICHUS

1.1

Hcnons3oBaTh Ha4dyaJIbHBIC IpCACTaBJICHUA 0 MHOXXCCTBC

JEHCTBUTEIBHBIX YHUCET IS CpaBHCHH:A, OKPYTJICHUA U BBIYMCIICHUI|




n300pakaTh JCUCTBUTENBHBIC YHCIIAa TOYKAMH Ha KOOPIWHATHOM

IpsAMOI

1.2

[IpuMeHsATh MOHATHE  APUPMETUUYECKOTO  KBAJAPATHOTO  KOPHA,
HaxXOJAUTh KBaJpaTHbIE KOPHHU, MHCIOJB3ys IpU HEO0OXOAUMOCTH
KaJIbKYJISITOP, BBIOIHATH IPE0OPa30BAHNUS BBIPAKEHHIA, COACPIKAIIINX

KBaJIpaTHbIE KOPHHU, UCTOJIb3Yysl CBOMCTBA KOPHEU

1.3

Hcrmonp3oBaTh 3amucu  OOJIBIIMX W MAaJBIX YHCEI C IIOMOIIBIO

JeCATUYHBIX 1po0eii u creneneid uncna 10

Anrebpanyeckue BbIpaXEHUS

2.1

HpI/IMeHSITB IHNOHATHC CTCIICHU C LOCJIIBIM II0Ka3aTCjICM, BbIIIOJIHATD
HpeO6p330BaHI/IH BBIpa)KeHHﬁ, coACpiKalmux CTCIICHU C ILCJIbIM

I10Ka3aTcjieM

2.2

BEBIMONHATE ~ TOXIECTBEHHBIE  NMPEOOpa3oBaHUSl  PALMOHAIBHBIX
BBIDQKCHUM HA OCHOBE MpaBWI JEHCTBUI HAJ MHOIOWICHAMU U

anredpandecKuMH IpoosiMu

23

PacknanpiBaTh KBagpaTHBINA TPEXWICH HA MHOKHUTEIH

24

[IpumensTh npeoOpa3oBaHusl BBIPAKEHUN AJI PELIEHMs] pa3IMYHBIX

3a/la4 U3 MaTCMAaTUuKH, CMCKHBIX IIPEAMETOB, U3 peaﬂLHOﬁ IMPaKTUKH

ypaBHCHI/IH 1 HCPAaBCHCTBA

3.1

Pemarn J'II/IHeI\/’IHBIe, KBaApAaTHBIC YpaBHCHHUA U PallMOHAJILHLIC
YpaBHCHUA, CBOAAIINECA K HHM, CUCTEMBI ABYX ypaBHeHI/II\/JI C JIBYMH

NEPpECMCHHBIMU

3.2

[IpoBoauTh mpoOCTEHIINE WCCIENOBAaHUS YPAaBHEHUHM U  CHUCTEM
ypaBHEHUH, B TOM YHCIE C MPUMEHEHHEM TrpapUuecKux
npeJcTaBIeHui (yCcTaHaBIMBaTh, UMEET JIM ypaBHEHHE WJIM CHUCTEMA

YPaBHEHUH pelleHus], €CJIM UMEET, TO CKOJIbKO, U Ipoyee)

33

[lepexomuTs OT cIOBeCHOH  (OPMYIHPOBKM  3amadu K e
anreOpanveckord MOJENH C TMOMOIIBI0 COCTaBJICHHS ypaBHEHUS WU
CHUCTEMBI ypaBHeHHﬁ, HHTCPIIPETUPOBATH B COOTBETCTBHUH C

KOHTCKCTOM 3aaa4u I'IOJ'Iy‘-ICHHLIﬁ pe3yjibTar

3.4

[IpuMeHATH CBOMCTBA YUCIIOBBIX HEPABEHCTB U1l CPABHEHUS, OLICHKH,
pelaTh JUHEIHbIE HEPABEHCTBA C OAHON EPEMEHHON U UX CUCTEMBI,
naBaTh  rpaduueckyr0  WUTIOCTPAlMI0O  MHOXKECTBA  pEIICHUM

HCPaBCHCTBA, CUCTEMbI HCPABCHCTB




OyHKIU

IlonnMaTe M HCIIOJB30BAaTh (bYHKI_[I/IOHaJ'IBHBIe IIOHATHA M A3BIK

(TepMHHBI, CHMBOJMYECKHE OOO3HAYEHUs), OMNPEIECIATh 3HAUYCHHE

4.1
(GYHKIMU 10 3HAYEHUIO apryMeHTa, ONpEeNsTh CBOMCTBA (YyHKLIMHU
o e€ rpaduky
Ctpoutb rpaduKu 371eMEeHTapHBIX (PYHKIHMIA BUAA:
4.2 y=k/x =kl 2 v =3 v — = -
. y=kix ,y=x*y=x3y=|X|, OnKChIBaTh CBOICTBA YNCIOBON
¢byHKIMY 110 €€ TpaduKy
9 KJIACC
Kon .
IIpoBepsiemble nMpeaMeTHBIE Pe3yJbTAThl 0CBOCHHUS OCHOBHOM
NpoBepseMOro .
o0pa30BaTe/IbHOM NPOrpaMMbl OCHOBHOI'0 001Lero 00pa3oBaHus
pe3yJjbTara
1 UYucna v BBIYMCIECHUS
CpaBHUBaTh M YNOPSAJOYMBATH PALMOHAIBHBIE W HMPPAaLMOHAIbHbBIE
1.1
qucia
BrimonHaATe apupmeTnyeckre AeUCTBUS ¢ PaLlMOHATBHBIMU YHCIAMHU,
1.2 coueTasl yCTHbIE U IUCbMEHHBIE NPUEMBI, BBIIOJIHATH BBIUUCIECHUS (
UppaLMOHATIBbHBIMU YHCIIAMU
Haxonuth 3HaueHUs cTENeHEH ¢ LEeIbIMM IOKa3aTeJsIMM U KOpHEH,
1.3
BBIYUCIISATH 3HAUEHHUS YHCIIOBBIX BhIPAXKEHUN
OxpyrisITh JEHCTBUTENBHBIE YHMCIIA, BBIIOJIHATD IPUKUIKY Pe3yJbTaTa
1.4
BBIYMCIICHH, OLIEHKY YMCIIOBBIX BBIPAKEHUMN
2 VYpaBHEHUs U HEPABEHCTBA
Pemarp MHENWHbIE W KBaJpaTHbIE ypaBHEHUS, YPAaBHEHHS,
2.1
CBOJAIIMECS K HUM, NPOCTeHiIne JpoOHO-pallMOHaIbHbIE ypaBHEHUS
Pemrates cucteMsl IBYX JIMHEMHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU
2.2 U CUCTEMBI JIBYX YPAaBHEHUH, B KOTOPBIX OHO YPaBHEHUE HE SIBIISAETCS
JIMHEWHBIM
23 Pemate TekcToBBIE 3aauM ajaredpanyecKuM CrnocoOOM C MOMOILBIO




COCTABJICHUS ypPAaBHEHUS WJIM CHUCTEMBI [BYX YPaBHEHWH C IBYMs

NEPEMEHHBIMU

24

[IpoBoauTh mpOCTEHIINE MCCIECNOBAaHUS YPAaBHEHUM U  CHUCTEM
ypaBHEHHH, B TOM UHClI€ C TPUMEHEHHEM TIpapuuecKux
IpeJCTaBICHUH (HapuMep, yCTaHABIUBATh, UMEET JIU YPABHEHUE UIIH

CHUCTEMa ypaBHEHUH peIlIeHUs, €CIIH UMEET, TO CKOJIBKO)

2.5

Pemlate  nuHEilHbIE  HEpPaBEHCTBA, KBaJApaTHbIE  HEPABEHCTBA,
n300pakaTh pelieHue HEPABEHCTB HA YUCIIOBOM MIPSIMOM, 3alTUCHIBATh

PECHICHUC C IOMOIIBKO CUMBOJIOB

2.6

Pemrate cucTeMbl JIMHEMHBIX HCPAaBCHCTB, CHCTCMblI HCPABCHCTB,
BKIIIOHAIOMIME KBAaJApaTHOC HEPABCHCTBO, 1/1306pa>1<aTb pemicHuc
CUCTCMbI HCPABCHCTB Ha YHUCIOBOM HpHMOﬁ, 3aIlIMCbIBATL PCIICHUC (

IIOMOIIIBXO CHMMBOJIOB

2.7

Hcnons3oBaTh HCPABCHCTBA IIpU PCHICHUH PA3JIMYHbIX 3a1a4

OyHKIMU

3.1

PacrioznaBate  (yHKIIMU ~ W3yYEHHBIX  BUAOB.  [loka3bIBaTh
CXEMAaTHYCCKHU PACIONIOKEHUE Ha KOOPIUHATHON TUIOCKOCTH I'pa(UKOB
¢bynkumii Buaa: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT

3Ha4eHUH K03((UIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIHIA

3.2

[Toka3piBaTh CXeMaTHYECKH pACIONOXKEHHE Ha  KOOPIMHATHOM
VX, y = |x| ¥ omuchBaTh = MIOCKOCTU TpadukoB (GYHKIHA BUIA Y

cBoiicTBa (pyHKUMIH

3.3

Crpouth ¥ M300paxkaTh CXEMaTHUECKH TIpadUKu KBaJPaTHUHBIX
(GyHKIUH, ONMUCHIBAaTH CBOMCTBA KBAaApaTUYHBIX (QYHKIMH 1O HX

rpadukam

3.4

Pacnio3HaBaTh KBaapaTHuHyr0 (YHKIHIO TO (QopMmyse, MPHUBOAUTH
MpUMephl KBAaJPAaTUYHBIX (QYHKIUM M3 peanbHOM >KU3HM, (PU3MKH,

reOMETpUH

Apudmerrueckas U reoMeTprudecKasi Iporpeccuu

4.1

Pacrnio3znaBaTh apuMeTHUYECKYI0 U TEOMETPUUYECKYIO IPOTPECCUH MTPH

Pa3HBIX CIIOCO0aX 3aaHMs

4.2

BBIMOMHATE BBIUKCICHUS C HWCIONB30BaHUEM (OPMYJT 7-TO UJIEHA




apu(pMETHYECKOH U TEOMETPUYECKOH MPOrpeccuid, CyMMbI HEpPBBIX N

YJICHOB

1/1306pa>1<aTb YJICHBI ITOCJICA0BATCIIbHOCTH TOYKaMH Ha KOOpI[HHaTHOFI

4.3

IIJIOCKOCTH

Pemiate 3aga4u, CBA3aHHBIC C YHCJIOBBIMH IIOCIICAOBATCIIBHOCTAMMU, H
44 TOM 4YHCIC 3aJa4u U3 peanLHoﬁ KHU3HU (C HUCIIOJIB30BAaHHUCM

KaJbKYJISITOPa, HUGPOBBIX TEXHOIOTHIA)




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

7 KIIACC

Kon

2.2

2.6

3.1

3.2

5.1

5.2

53

5.4

4.1

IIpoBepsieMblii 3JIeMeHT CO/Iep:KaHUsI
IToBTOpEeHne 3a 6 kiacc

Pemenne 3ama4 Ha HAaxXOXKICHME YaCTU OT LIEJIOr0 M ILEJIOr0 IO €ro 4YacTu.
JpoOHoe 4nciIo KaK pe3yJsbTaT JelIeHHs

ITonsTHe npoLeHTa. Belduciienye NponeHTa OT BEJIMYMHBI U BEJIMYUHBI 110 €€
IPOLIEHTY. Belpa)keHue MpoLeHTOB eCATUYHBIMU Ipo0sMu. Pemenue 3agau
Ha IIPOLICHTHI. BeIpa’keHNe OTHOILIEHUS BEJIMYUH B IIPOLIEHTAX
ITonoxuTenbHbIe U OTPULIATEIBHBIE YHACTIA

ITonoxxurenbHble W OTpULATENbHBbIE yMcaa. Ilensle umcma. Monyne 4ucna,
reoMeTpuuecKasl MHTepHpeTanus MoAyis uucina. M3o0paxeHue yucen Ha
KOOpAMHATHOH npsiMoil. YnciaoBble mpomMexxyTku. CpaBHEHHE YHCET
Apudmernueckne JCWCTBUS C TOJOXKHUTEIBHBIMH M OTPUIATEIHHBIMH
qHCcIaMu

Penienne TekcTOBBIX 3a1a4

Pemenne TekcToOBBIX 3a7a4 apu(PMETUYECKUM CIOCOOOM

Pemenne normyeckux 3amad. Pemenne 3amad mepeObopoM BceX BO3MOXKHBIX
BapHaHTOB

Pemenue 3amay, copepKaliuxX 3aBUCUMOCTH, CBS3BIBAIOIIMX BEIUYMHBI:
CKOPOCTb,  BPEMs,  pAacCTOSHHME, L€HA,  KOJHMYECTBO,  CTOMMOCTD,
HPOM3BOIUTEIBLHOCTD, BpeMs, 00bEM paObOThl. EMUHUIIBI H3MEPEHUs: MACCHI,
CTOMMOCTH, PACCTOSIHUS, BpPEMEHH, CKOpocTH. CBs3b MEXIYy €IUHHIIAMU
W3MEPEHMS Ka)K10M BETMUMHbI

Pemenne 3amay, CBSI3aHHBIX C OTHOLIEHHEM, IIPONOPLUOHAIBHOCTBHIO
BEJIMYMH, POIIEHTaMU; PEILIEHUE OCHOBHBIX 33/1a4 Ha IPOOU U MPOLEHTHI
ByKkBeHHBIE BBIpaXEHUSA. Y PABHEHUS

[lpumenenne OykB JUIsI  3allUCHM  MAaTeMaTHYECKUX  BBIPAXEHUH U
npemioxkeHuit.  CBoiicTBa  apudmeTnueckux  JedcTBuil.  bykBeHHbIe

PaBCHCTBA, HAXOKACHUC HCU3BCCTHOI'O KOMIIOHCHTA

Yucia U BEIYUCIIEHUS



1.1

1.2

1.3

1.4

1.5

1.6

2.1

2.2

23

24

2.5

2.6

3.1

3.2

33

34
3.5

JpoOn OOBIKHOBEHHBIE M JECATUYHBIC, TEPEXOJ OT OJHON (OpPMBI 3amuCH
npobeit k apyroit. [loHsTHE panMOHAaIBLHOTO 4YHUCINA, 3alUCh, CPaBHEHUE,

YHopAAOYHNBAHUC PALIMOHAIIBHBIX YHUCCII

Apudmerndeckue ISMCTBUS C pallMOHATLHBIMU YnciiaMu. Pemenue 3amay u3

peanbHOM MPaKTUKHU HA YacTH, Ha Ipoou

Crenenb C HaTypajJbHBIM IIOKa3aTeJeM: OMpeJeNeHre, NpeoOdpa3oBaHHe

BBIpa)KeHI/Iﬁ Ha OCHOBC OIIPpCACIICHUS, 3alIUCh OOIBIINX YHCEN

[IponieHTHI, 3amuch MPOIIEHTOB B BHJIE APOOM M JpOOM B BHUIE IMPOICHTOB.

Tpu OCHOBHBIE 3a/1a4 HAa IPOLIEHTHI, PELICHHUE 3a/1a4 U3 pealbHON IMPAaKTUKU

IIpuMeHeHrne TPU3HAKOB  JCIMMOCTH, PA3JIOKEHUE HAa  MHOXHUTEIH

HaTypaJIbHbIX YHUCCII

Peanpubie  3aBUCMMOCTH, B TOM  4ucle TpsiMas W oOparHas

MPOMOPIIMOHATTEHOCTH
AnreGpanyeckue BhIpaKeHHUS

HepeMeHHLIe, YHUCJIOBOC 3HAYCHHUEC BBIPAXKCHHA C HCpCMGHHOfI. Z[OHYCTI/IMBIG

SHA4YCHUS NCPEMCHHBIX

[IpencraBneHne 3aBUCHMOCTH MEXIy BEITHYMHAMH B BUAC (OPMYIIBIL.

Brruncnenus no ¢popmynam

[IpeoOpazoBanne  OYKBEHHBIX  BBIPQKEHUH, TOXKAECTBEHHO  paBHBIC

BBIPpAXKCHUA
CBolicTBa CTENIEHH C HAaTypaJIbHbIM ITIOKa3aTCJIEM

OI[HO‘-IJ'ICHBI u MHOrowieHsl. CTEIeHh MHOTOYJICHA. CJ'IO)KGHI/IC, BbIYHMTAHHC,

YMHOKCHHUE MHOT'OYJICHOB

@opMyIIbl COKPAIIEHHOIO YMHOKEHMS: KBaIpaT CyMMBI U KBaJpaT Pa3HOCTH.

dopmyra pa3HOCTH KBaApaToB. Pa3noskeHne MHOTOYICHOB HA MHOXKHUTEIU
YpaBHeHus

VYpaBHEeHHE, KOpPEHb YypaBHEHHs, MpaBuia MpeoOpa3oBaHUs ypaBHEHUS,

PaBHOCUJIBHOCTh YPaBHEHHU

JIuneliHoe ypaBHEHUE C OJHOW IIEPEMEHHOM, YHUCJIO KOpHEW JIMHEWHOIO

YpaBHEHUS, PEUICHUE JTUHEUHBIX YPABHEHUI

CocTraBieHre ypaBHEHUH 110 YCJIOBUIO 3a7jauu. PellieHre TeKCTOBBIX 3a/1a4 C

[IOMOILBIO YPaBHEHU
JluneiiHOE ypaBHEHUE C ABYMS MIEPEMEHHBIMU U €ro Tpaduk

Cucrema [ByX JIMHEWHBIX YpaBHEHHUH C JByMsl INepeMEHHbIMU. Pemenue



CUCTEM ypaBHEHHUH crlocoOOM MOJACTaHOBKH. [IpumMeps! pereHus: TeKCTOBBIX

3a/1a4 C [IOMOUIBIO CUCTEM YPABHEHUN

4 Koopnunats! u rpaduku. @yHKIUU

4.1 KoopanHara Touku Ha npsAMoOn

42 UucnoBble TpOMeEXKyTKU. PaccTosiHue Mexay JByMsl TOUKaMU KOOPJAMHATHON
' MPSAMO

T [TpssmoyrosnpHas cucrema koopawHat, ocu Ox u Oy. AGciucca M OpaAMHATA
' TOYKH Ha KOOPAMHATHOM MJIOCKOCTH

14 [Tpumepsr rpadukoB, 3amaHHBIX GopmyiaamMu. UteHue rpadukoB peasbHBIX
' 3aBUCUMOCTEN

4.5 [Tonsitne pynxmun. I'paduk pynxmum. CBoiicTBa GyHKINI

4.6 Jluneiinas pynkmus, e€ rpaduk. I'paduk dynkmmm y = [x|

47 ['paduueckoe pemieHue JHUHEHHBIX YpaBHEHHH W CHUCTEM JIMHEHHBIX
' ypaBHEHUN

8 KUIACC
Kon IIpoBepsieMblii 3J1eMeHT COAEP:KAHUS

1 Yucna 1 BBIYMCICHUS

. KBagparHblif kopeHb u3 uucna. IloHsTHe 00 HppanMOHAIBHOM 4YHCIIE.
' JlecsiTuuHble MPUOIMKEHNS UPPALMOHATIBHBIX YHCE

CpoiicTBa apuMeTHYeCKUX KBagpAaTHbIX KOPHEM M HX NpPHUMEHEHHue K
1.2 peoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUN U BBIUMCIIEHUSAM. JleCTBUTEIbHbIC
qucna

1.3 Cremnenb ¢ 1eNbIM MOKa3aTeneM U e€ cBoiicTBa. CTaHgapTHAS 3aMMCh YUCIa
2 Anrebpanyeckue BbIpaKEHUS

2.1 KBagpatHblil TpEXuiieH, pa3ioskeHHe KBapaTHOIO TPEXWIEHa Ha MHOXKHUTEIN

22 Anrebpanueckast 1podb. OCHOBHOE CBOMCTBO alredpandeckoil 1poou

23 CrnoxeHue, BBIUUTaHUE, YMHOXKECHHE, JIeIeHUE anredpandeckux apooeit

24 ParronanbHbIe BRIpaKEeHUs U UX peoOpa3oBaHue
3 VYpaBHEHUsI U HEPABEHCTBA

11 KBanpatHoe ypaBHeHue, ¢Qopmyna KOpHEH KBaJpaTHOIO YypaBHEHHUS.

Teopema Buera



3.2
33

3.4

3.5
3.6
3.7
3.8
3.9
3.10

4.1

4.2
4.3

4.4

4.5
4.6
4.7

9 KIIACC

Kon
1

1.1

1.2

1.3

Pemienue ypaBHeHMi, CBOASIIMXCS K JIMHEHHBIM U KBaJIpaTHBIM
[TpocTeiimne npoOHO-paiOHaIbHBIE YPAaBHEHUS

I'padpuueckas uHTEpIIpETALMsl YPaBHEHUN C [BYMs IEPEMEHHBIMU U CUCTEM
JIMHENHBIX YPaBHEHUM C JByMs IEpPEeMEHHBIMH. [Ipumepsl pelleHHs CHCTEM

HEJIMHEHHBIX YPaBHEHUH C IBYMs IEpEMEHHBIMU

Perienue TekCTOBBIX 3aa4 anredpandeckum crnocooom

YucnoBsle HEpaBEHCTBA U UX CBOICTBA

HepaBeHCTBO ¢ 01HOM NIEPEMEHHOU

PaBHOCMIIBHOCTH HEPAaBEHCTB

JIuneliHbIe HEPABEHCTBA C OJJHOM IEPEMEHHON

CucreMbl TMHEMHBIX HEPABEHCTB C OJIHOM NMEepeMEHHOMN

OyHKIUU

[lonsitue ¢ynkuuu. OO6macTe omnpenesaeHUuss W MHOXKECTBO 3HAYCHUU
¢yskuu. CriocoOb! 3a1anus QyHKINH

I'padux Gpynkuuu. YreHre cBOWCTB (GYHKINH 110 €€ TpapuKy
[Tpumeps! rpadukoB GYHKIUH, OTPAsKAIOUINX peallbHbIE TPOLIECCH

OYHKIIMK, ONHCHIBAIOIIME TMPSMYI0O W OOpaTHYI MPOMOPIHMOHATIBHBIC

3aBUCUMOCTH, UX TpaduKu
OyHkuuu y =x?% y = x?
|Lx, y = |[x = OyHKIUH )

I'padmaeckoe perrenne ypaBHEHUN U CUCTEM YPaBHCHHIMA

IIpoBepsieMblii 3JIeMEHT COIEPKAHUS
Yucna u BBIYUCIICHUS
ParnmoHanbHble YuClia, UPPAIMOHATBHBIC YUCIA, KOHEYHbIE M OCCKOHCYHBIC

JECSITUUHBIE pooU

MHOXeCTBO JICHCTBUTEIIBHBIX YUCEN, IEHCTBUTENbHBIC YNCIIa KaK OECKOHEUHbIE
JecsTHUHBbIE TpoOu. B3auMHO 0/IHO3HAYHOE COOTBETCTBHE MEXK/1Yy MHOXKECTBOM
JENCTBUTENBHBIX YUCET U KOOPAUHATHOMN NpsiMoil. CpaBHEHUE 1€HCTBUTENBHBIX

YHUCCII

Apudmernueckue AeMCTBUS ¢ AMCTBUTEIBLHBIMU YHCIAMHU
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4.1

W3mepenusi, mpuOiImkeHus, oueHKU. Pa3mepbl 0ObEKTOB OKpYKaOIEro MHpa,
JUTUTENILHOCTh TPOLIECCOB B OKpysKatomeM mupe. [IpubmmkéHHoe 3HaueHHE
BEJIMUMHBI, TOYHOCTh NpubmkeHus. OkpyriaeHue uucen. [Ipukuaka u oleHka

pe3yIbTaTOB BBIUUCICHUN

YpaBHEHHs U HEPABEHCTBA

YpaBHEHHUsI C OJHOU ITIEPEMEHHON

JInneiinoe ypaBHeHue. Pemenne ypaBHEHUH, CBOAAIINXCS K JIMHEHHBIM
KBagparHoe ypaBHeHue. PelieHne ypaBHEHUN, CBOASIIUXCS K KBaIPATHBIM

bukBagpatHoe ypaBHeHue. I[lpumepsl pelieHHs YpaBHEHUW TpPEThbed U

4eTBEPTOU CTEIIEHEN Pa3JI0KEHUEM Ha MHOKUTEIN

Pemenue npoOGHO-palioHaIbHBIX YpaBHEHUI

Cucrembl ypaBHEHUI

YpaBHeHHE ¢ IBYMS IEPEMEHHBIMU H €ro rpaduk

Pemenne cucreM IByX JIMHEHHBIX YPAaBHEHUN C ABYMS IEPEMEHHBIMU

Pemenne cucrem ABYX ypaBHEHMId, OJJHO U3 KOTOPBIX JHMHEHHOE, a IPyroe —

BTOPOM CTEIEHU

['paduueckast UHTEpIIPETAIMS CUCTEMbI YPAaBHEHHM C IByMsI IEPEMEHHBIMH
Pemienne TeKCTOBBIX 33724 alreOpanyecKuM CIiocoooM

YuciioBbIE HEPABEHCTBA U UX CBOWCTBA

PemreHne nuHENHBIX HEPABEHCTB C OJHON IIEPEMEHHOM

Pemenne cucreM TMHENHBIX HEPABEHCTB C OJTHON ITEPEMEHHOMN
KBanparHble HepaBeHCTBa

Fpa(bnqecxaﬂ HHTCPIIpETAlA HEPABCHCTB MW CHUCTEM HEPABCHCTB C ABYM:A

NIepeMEHHBIMA

DyHKIMU

KBanpatuunas ¢ynkuusa, e€ rpapuk u cpoiictBa. I[lapabona, koopAMHATHI
BEPIIMHBI 1apaboJIbl, OCb CHMMETPHUH Mapad0Ibl

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

I'paduku bynkuuit y=~k/x, y = x*> u ux cBoiicraa

['paduku pyHKIUH , U UX CBOMCTBA

YucnoBble MOCIe10BaTEIbHOCTH

OrnpenenieHne W CHOCOOBI 3a/laHUsI YUCIIOBBIX TOCEAOBATEILHOCTEH. 3amaHue

MOCJIEI0BATEIbHOCTU PEKYPPEHTHON (hopMyIIoit U (opMyJIoi n-ro ujaeHa



4.2

4.3

44

4.5

Apudmernueckass mporpeccus. Dopmynbl  n-ro  uigeHa apuPpMETHIECKOM

IIPOTPECCUM, CYMMBI IIEPBBIX 71 YJICHOB

I'eomerpuueckas mnporpeccus. DopMynbl  7-r0  WieHa TIE€OMETPUYECKON

mporpecCcun, CyMMBI IIEPBLIX 77 YICHOB

N3o00pakeHre 4WICHOB apu(METHUYECKOW ¢ TEeOMETPHUYECKOW TMpOrpeccHid

TOYKAMU Ha KOOPAUHATHOMW IUIOCKOCTH. JIMHENHBIN U SKCHOHEHUMAIbHBIA POCT

Crno’kHbI€ TPOLIEHTHI



IHPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbLHON
HPOI'PAMMBbBI OCHOBHOI'O OBHIEI'O ObPA3OBAHUA

Kon
NpoBepsIeMOro
TpeOoBaHNS

IIpoBepsiemble TpeOOBaHMS K NPeIMETHBIM pPe3yJibTaTaM
OCBOEHHSI OCHOBHOI1 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOI'0
o0miero oopazopanus Ha ocHoBe PI'OC

YMeHHe oOnepupoBaTh IOHATHAMHU: MHOXECTBO, IIOJMHOXECTBO,
ONE€pallMd HajJ MHOXXECTBAMH; YMEHUE OIEpUPOBATH IIOHATUAMM:
rpad, CBA3HBIA Tpad, HEpeBO, IUKI, NMPUMEHATh WX MPU PEIICHUH
3aJ]a4; yMEHHUE UCIO0Ib30BaTh Ipaduueckoe NpecTaBIeHue MHOKECTB
JUTsl OTIUCAHMSI PEaJIbHBIX IIPOLIECCOB U SBJICHUM, IIPU PELICHUHN 3a/1a4

U3 IpYTUX Y4eOHBIX MPEIMETOB

YMeHue OIICPHUPOBATL IMOHATHAMMU: OIIPECACIICHUC, aKCHMOMa, TCOpEMa,
A0Ka3aTejbCTBO;, YMCHHUC pacClioO3HaBaTb MHCTHHHBIC U  JIOKHBIC
BBICKA3bIBAHUA, IIPHUBOAWUTL IIPUMCPLI W KOHTPIIPUMCPLI, CTPOUTH

BBICKA3bIBAHUA U OTPULIAHUA BBICKa3bIBAaHUH

YMeHue onepupoBaTh MOHATHUSMU: HATYpajJbHOE YHUCIO, IPOCTOE U
COCTAaBHOE 4YMCIJIO, JEIMMOCTh HATyPAJIbHBIX YHUCEN, IPU3HAKU
JENMMOCTH, IIeJI0€ YHCIIO0, MOIYJb 4Hcia, OOBIKHOBEHHAsl ApoOb U
JecsiTUYHas J1po0b, CTaHAAPTHBIA BUJ YHCIA, palMOHAIbHOE YHUCIIO,
UppAlMOHATIFHOE YHUCJO, apu(METUYECKH KBaJgpaTHBIM KOPEHB;
yMEHHE  BBINOJHATHL JEHCTBUS C 4YMCIAaMH, CpaBHUBAaTh U
yHOOpSAOYMBATh YHUCHA, NPEICTABIATh YHCIa HAa KOOPAUHATHOMN
NpsIMOM, OKpYTJATh YHCIA; YMEHUE JelaThb NPUKUAKY U OLEHKY

pe3yjibTara BBIUMCIICHUH

YMeHue omepupoBaTh MOHATUSMHU: CTENEHb C LEJIBbIM MOKa3aTeleM,
apuMeTHYeCKui KBaJpaTHBIM KOPEHb, MHOTOWICH, ainreOpamdeckas
IpoOb, TOXIECTBO, 3HAKOMCTBO C KOPHEM HATypajbHOH CTEIECHU
OOJIbIlIe EJMHUIIBI, YMEHHUE BBINOJNHATH pacuérbl Mo (opmyram,
npeoOpa3oBaHus IENbIX, JAPOOHO-pAllMOHATBHBIX BBIPAKEHUH U
BBIPOKCHUH C KOPHSMH, Pa3jOKEHUE MHOTOWICHA HAa MHOXHUTCIH, B
TOM 4HCIE€ C UCHOJIb30BaHUEM (OpPMYT pa3HOCTH KBAJApPaToB U

KBaJpaTa CyMMBbI 1 pa3HOCTH

Vmenue OICPHUPOBATH MTOHATUAMMU: YHUCJIIOBOC PABCHCTBO, YPABHCHUC C



OJIHOM TEPEMEHHOW, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
NIEPEMEHHOI; yMEHHME pellaTh JMHEHHbIE M KBaJpaTHbIE YPABHEHMS,
IpOOHO-PallMOHANBHBIE YPAaBHEHUS C OJHON NMEpEeMEHHOH, CHCTEMbI
JBYX JIMHEHHBIX ypaBHCHHWH, JUHEHHBIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble M JpOOHO-pallMOHANIbHBIE HEPAaBEHCTBA C  OJHOM
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a/1a4 U3 IPYTUX IPEIMETOB

U TPaKTUYECKUX 3a7ad; YMEHHE HCIOJb30BaTh KOOPAMHATHYIO
OpSIMYI0 U KOOPJMHATHYIO IUIOCKOCTB Ul M300pa)KEHUS pEIICHUI

ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSIMU: GYHKIHS, TpAadUK QYHKIMH, HYJTH

¢byHKIMH, IIPOMEXYTKHU 3HAKOIIOCTOSHCTBA, IIPOMEXKYTKHU
BO3pacTaHus, yObIBaHWs, HAHOOJbIICE W HAUMEHBINEC 3HAYCHHS
¢byHKINY; YMEHHE OIEpUpPOBATH [IOHATUSAMH: npsiMast
MPOMOPIMOHATIBHOCTD, JIMHEWHAs (YHKIMS, KBaapaTH4dHas (QyHKIHU,
oOpaTHass TPOMOPIIMOHATBHOCTh, Mapaboyia, rumepObona; yMeHUe
CTPOUTD Tpaduku QyHKIMH, UCTIOIB30BATh TPA(UKH IS ONPEACTCHUSI
CBOWCTB MPOIIECCOB U 3aBUCUMOCTEH, /TS PEIICHHUS 33134 U3 IPYTUX

y4eOHBIX TPEAMETOB W pEajbHOW JKU3HU, YyMEHHE BBIPAKAThH

(hopMyIaMy 3aBHCHMOCTH MEXIY BETHUNHAMU

YMenne ONCprupoOBaTh IIOHATHUAMMU: IOCJIIEA0OBATCIBbHOCTD,
apupmeTHyeckass M IeOMETpUYecKas  IPOrpeccud;  yMEHHE
HCIOJIb30BaTh CBOWCTBA MOCJENI0BATENIbHOCTEH, (POPMYJIBI CYyMMBI U
o0IlIero wieHa MpH PELICHWH 3aJad, B TOM YHUCIIE 3a/1a4 U3 JIPYTrux

Y4EOHBIX MPEIMETOB U PEATTbHOMN KU3HU

YMeHue pemarh 3a7aud pa3HbIX THIOB (B TOM YHUCJIE Ha IPOLIEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, IIEHy TOBAapOB M CTOMMOCTh
MOKYIIOK U YCIIYT, HAJIOTH, 33J1a4i U3 00JIACTH yNPaBJICHUs IUUHBIMU U
CeMEMHbIMM  (UHAHCAMM); YMEHHE  COCTaBISATh  BBIPAXKECHMUS,
YPAaBHEHUSA, HEPABEHCTBA U CHUCTEMbl II0 YCJIOBHIO 3aJayy,
UCCIIEIOBaTh IMOJIYYEHHOE PEIIEHUE U OLEHMBAThH IPaBIONOAOOHOCTH

MOJIYUYCHHBIX PC3YyJIbTATOB

YMeHue onepupoBaTh HOHATHAMM: (UTypa, TOUKA, OTPE30K, Mpsmasd,
7y, JIOMaHasl, yroJjl, MHOTOyTOJIbHUK, TPEYTOJIbHUK, paBHOOEIPEHHBIN
U PaBHOCTOPOHHUN TPEYTOJIbHUKH, NPSIMOYTOJIBHBII TPEYroOJbHUK,

MeanaHa, OUCCEeKTpUca W BBICOTA TPEYTOJbHHMKA, YETHIPEXYTOJbHUK,



10

11

12

13

14

napajuieiorpaMM, pomMO, TpSIMOYTOJIbHUK, KBaJpar, Tpamerus;
OKPY>KHOCTb, KpYT, KacaTejbHasi; 3HaKOMCTBO C IPOCTPAaHCTBEHHBIMU
¢burypamu; ymeHue peuiaTh 3aJayd, B TOM YHCJIE W3 IMOBCEIHEBHOMN
KU3HHM, HA HAXOXJACHUE TeOMETPUUECKHX BEIUYUH C MPUMEHEHUEM

M3YYEHHBIX CBOMCTB QUryp u ¢pakToB

YMeHHe omepupoBaTh TMOHATHSAMHU: PABEHCTBO (HIYp, PaBEHCTBO
TPEYTOJbHUKOB; MAapaUIeIbHOCTh M TMEPIEeHAUKYISIPHOCTh MPSIMBIX,
Yroal MeXIy TpsIMbIMH, TE€PIEHANKYJSAp, HAKIOHHAS, IPOCKIHS,
nogobue puryp, noJoOHbIE TPEYTOIBHUKH, CHMMETPHUS] OTHOCUTEIHHO
TOYKH M TPSIMOH; yMEHHE paclio3HaBaTh PAaBEHCTBO, CUMMETPHUIO U
nogobue ¢Guryp, napauieIbHOCTh M NEPHEHIUKYISAPHOCTh NPSMBIX B

OKpYyZKaromem MHupe

YMeHue omnepupoBaTh INOHATHUSAMHU: JUIMHA, PACCTOSHUE, YToJl
(BeqiMuMHA yTria, CUHYC M KOCHUHYC yrja TPEyrojbHHKA), IUIOIIA[Ib;
YMEHHUE OLIEHUBATh Pa3Mephl IPEIMETOB U OOBEKTOB B OKpPY KaIOLIEM

MHUpE; YMEHHE NpPUMEHSTH (OpMyIbl TEpUMETpa U  IUIOLIAIH
MHOT'OYTOJIbHUKOB, JUIMHBI OKPYKHOCTH W IUIOLIaJU Kpyra, o0bema
MPSIMOYTOJIBHOTO TapajuleJeNuNela; YMEHUE INPUMEHSITh HPU3HAKU
paBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CyMME YIJIOB TPEYIOJbHHKA,
teopemy Iludaropa, TpUroHOMETpUUECKHE COOTHOLICHUS IS

BBIYMCIICHHSI IJTUH, PACCTOSTHUM, TUIOMAACH

YMmenue wu3zo0pakaTb IUIOCKME (uUrypsl W HMX KOMOMHAIMH,
MIPOCTPAHCTBEHHbIE (QUIYpPHl OT PYKHU, C IOMOILIBIO YEPTEKHBIX
UHCTPYMEHTOB M JJIEKTPOHHBIX CpPEACTB II0 TEKCTOBOMY HIIHU

CHUMBOJIbHOMY OITMCAHUIO

YMeHHe  onepupoBarh  MOHATHAMHU: IPSAMOYIOJIBHAs — CHCTEMa
KOOPIMHAT, KOOPJAMHATBI TOYKH, BEKTOpP, CYMMa BEKTODPOB,
IIPOU3BEJICHNE BEKTOpPA Ha YKCIIO, CKAISIPHOE IIPOU3BEECHUE BEKTOPOB;
YMEHHE HCIIOJIb30BaTh BEKTOPBI M KOOPJAMHATHI JUISl NPEIACTaBICHUS
JaHHBIX W pELIeHHs 3aJady, B TOM 4YHCIE M3 JAPYyruX Y4eOHbBIX

MPEIMETOB U PEAIbHOM JKU3HU

YMeHHe OnepupoBaTh IOHATHSAMHU: CTOJIOMKOBBIE H  KPYTOBBIE
auarpamMmbl,  TaOmuIpBl, cpeaHee — apudMeTHdeckoe, MeAHaHa,
HauOoJbIlIee ¥ HAaUMEHBIIEEe 3HAYCHHS, pa3MaxX YHCIOBOrO Habopa;

YMCHUC H3BJICKATH, HUHTCPIPETUPOBATH n Hp606pa3OBLIBaTL
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16

UHpOPMaLIMIO, TPEJICTABICHHYI0 B TaliuIax M Ha JuarpaMmax,
OTPa)KAOIyI0 CBOWMCTBA M XapaKTEPUCTHKH PEAIBHBIX IPOLECCOB U
SBJICHUH; yMEHHE paclo3HaBaTb M3MEHYMBBIC BEJIUYMHBl B

OKpY’KaIoIIeM MUPE

YMeHue omnepupoBaTh MOHATUSIMHU: CIYYalHBIA OMNBIT (CIydalHbIN
OKCIIEPUMEHT), dJEMEHTAapHOE COOBITHE (DJIIEMEHTApHBIM HCXO.)
CIIy4aifHOTO OTIbITa, CIIyYailHOE COOBITHE, BEPOSTHOCTH COOBITHS,
yMEHHE HaXOAWTh BEPOSITHOCTH CIy4yailHBIX COOBITHI B OIBITax C
PaBHOBO3MOXXHBIMU DJIEMEHTAPHBIMH COOBITHSIMH; YMEHUE pEIIaTh
3aladyd METOJIOM OPTaHM30BAHHOTO Mepedopa U C UCHOIb30BAHUEM
MpaBujia YMHOXEHUS; YMEHHE OIICHHUBATh BEPOSITHOCTU PEATbHBIX
COOBITUN M SBICHUH, MOHUMATHh POJb MPAKTUYECKH JOCTOBEPHBIX M
MaJIOBEPOATHBIX COOBITHM B OKpYXKalOIleM MHpPE U B IKU3HH,
3HAKOMCTBO C TMIOHSATHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIHX YHCEI U €ro POJIBIO B MAaCCOBBIX SIBJICHUAX

YMeHne BBIOMpATh MOIXOAALINA W3YyYEHHBIH METOJ Ul pPEHICHUs
3aa4¥, NPUBOAUTH IPUMEPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEW B
MIPUPOJE U )KU3HU, PACIIO3HABATH IIPOSBICHUE 3aKOHOB MAaTEMAaTUKH B
UCKYCCTBE, OIMCBIBATH OTHAEIbHBIC BBIIAIOIIUECS  PE3YJIbTaTBhl,
MIOJIyYEHHBIE B XOJI€ PA3BUTHsS MAaTEMATHKU KaK HAayKH, IIPUBOJIHUTH
IIPUMEPBl MaTEMaTUYECKUX OTKPBITUN U UX aBTOPOB B OTE€YECTBEHHOM

Y BCEMUPHOM UCTOpUU



HEPEYEHD 3JIEMEHTOB COAEPKAHUA, ITIPOBEPAEMBIX HA OI'D

1O MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS

1 Yucna 1 BBIYUCICHUS

1.1 Harypanbnsle u nensie yncia. [Ipu3Haku 1eIMMOCTH LENIBIX YUCEeT

1 OOBIKHOBEHHBIE M JIeCATHYHBIE  JApOOM,  IPOLEHTHl,  OECKOHEUHbIE
' nepuoAnYecKre Apoodu

13 PanuonaneHbele  yMcna. ApudmMeTrudeckue ONepaluud ¢ PalUOHAIbHBIMU
. YyHClIaMu

14 JelictButenbHble uucnaa. ApupMeTHYECKHE OINepauud ¢ JeHCTBUTEIbHBIMU
' qucIaMu

s [TpubnuxkE€HHBIE BBIYMCIECHUS, TNpaBWIa OKPYIJIEHMs, NPUKUIKA U OIICHKA
' pe3yJibTaTa BBIYMCICHUI

2 AnrebpanyecKkie BEIpaKEHUS

2.1 bykBeHHbIEe BbIpakeHUs (BBIPAXKEHUS C TIEPEMEHHBIMHU)

55 Crenenp ¢ nensiM mnokasareneM. CTENEHb C palUMOHAIBHBIM I1OKA3aTEJIEM.
' CaoiicTBa cTeneHu

23 MHorouneHst

24 Anrebpanyeckasi ApoOb

) s ApudpmeTnueckuii  KOpeHb  HATypaJbHOM  CTEINEHHU. HeiictBusa ¢
. apu(pMeTUYECKUMHU KOPHSMHU HaTypaJIbHOM cTereHn
3 YpaBHEHMsI 1 HEPABEHCTBA

. Llensile M apoOHO-panMoOHaibHbIE YypaBHEHUs. CHUCTEMBI M COBOKYIHOCTHU
' YpaBHEHUH

35 [lenble u npoOGHO-palMoOHaNbHBIE HepaBeHCTBA. CHUCTEMBI M COBOKYIHOCTH
' HEPABEHCTB

33 Pemenme TeKCTOBBIX 3aa4

4 YucoBbIe TOCIENOBATEIILHOCTH

4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 3a/IaHUS ITOCIIEI0BATEIbHOCTEN

4.2 Apudmernueckas u reomerpuueckas mnporpeccud. dopmyna  CIOXKHBIX



MIPOIIEHTOB
DyHKIMU
OyHknusa, crnocodbl 3agaHus  GyHkumu. ['padux  dyHkumm. OOmacTh
ornpezesneHus: 1 MHOKecTBO 3HadeHui Gpynkuuu. Hynu @ynkuuun. [pomexyTku
3HAKOIMOCTOSIHCTBA. [IpOMEKYTKM MOHOTOHHOCTH (yHKIHMU. MaKCHMyMBI |

MUHUMYMBl (yHKIMA. HanOospliee W HauMeHblIee 3HaueHHE (GYHKIUU Ha

6.1
6.2

7.1
7.2
7.3
7.4
7.5
7.6

8.1
8.2
8.3
8.4
8.5

IIPOMEXYTKE

KoopauHate! Ha NpAMOM U IIIOCKOCTH
Koopaunarnas npsimast

JlexapToBbI KOOpIMHATBI Ha INIOCKOCTU
I'eomerpus

["'eomeTpuyeckue GUrypbl 1 UX CBONCTBA
TpeyronpsHuk

MHOroyrojapHUKN

OKpy’>KHOCTb U KpyT

W3mepeHne reoMeTpuuecKUX BETHUNH
BekTopsl Ha II0CKOCTH

BepoaTHOCTB U cTaTUCTHKA
OnucarenpHas CTaTUCTUKA
BepositHocTh

KomMOuHaropuka

MmuoxecTBa

['padmr



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O IPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YHEHUKA

* Maremartuka. Anredpa: 7-i kiacc: 6a30Bblii ypoBeHb: YueOHUK; 15-¢ u3ganue,
nepepadoranHoe MaxkapsriueB FO.H., Munmtox H.I'., Hemmkos K.W. u ap.; mox
penakuueit TensikoBckoro C.A. AkumonepHoe o61ecTBo «M3naTenbcTBo
«IIpocsemenuey, 2026 r.

* MaTtemartuka. Anredpa: 8- kiacc: 6a30BbI YPOBEHb: YUeOHUK; 16-¢ u3aanue,
nepepadboranHoe MakapsiueB FO.H., Munarok H.I'., HemkoB K.W. u np.; oz
penakuueit TensikoBckoro C.A. AkimonepHoe o01iecTBo «M3aaTenbeTBo
«IIpocsemenuey, 2026 r.

* Maremartuka. Anre6pa: 9-i kiacc: 6a30BbIi ypOBEHb: YUeOHUK; 15-¢ nu3nanue,
nepepadoranHoe MaxkapsrueB FO.H., Munmtox H.I'., HemmkoB K.W. u ap.; mox
penakiuei TenskoBckoro C.A. AknuonepHoe o01mecTBo «M3aaTenbeTBo

«IIpocemienue»

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA
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