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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 HEOOXOIUMO 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 KPUTHUYHOCTH MBIIIICHUS,
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 «Ainredpa» ajii 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, MPEACTABICHHBIE BO BCEX OCHOBHBIX pa3jeiax
MaTEeMaTUYECKOT0 00pa30BaHUs U CIIOCOOCTBYIONINE OBJIAJICHHUIO 00YJIArOIITUMUCS
OCHOB  yHHUBEpPCAJIbHOTO MareMartudeckoro si3bika. ConepkaTelbHOW |
CTPYKTYpHOM OCOOEHHOCTBIO y4eOHOro Kypca «Anredpa» SBISETCA €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 4YHCIE. 3aBEpPUIEHUE OCBOCHHS YHUCIOBOU
JIMHUU OTHECEHO K CpeHEMY O0IIeMy 00pa30oBaHUIO.

Conepxanue qByX anredpandeckux JUHUN — « AnreOpandyeckue BbIPaKEHUS
U «YpaBHEHHS M HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Y OOYUYAIOIIUXCS
MaTeMaTHYeCKOro ammapara, HeoOXOIUMOTO ISl PEIICHUs 3a]a4 MaTeMaTHKH,
CMEXHBIX TMPEJAMETOB U NPAaKTHUKO-OPUEHTUPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOTO 0011ero o0pa3oBaHusi yueOHBIH MaTepuaia TPYNIUPYETCS BOKPYT
paIMoHaIbHBIX BRIpAXKCHHUA. ANredpa JeMOHCTPHUPYET 3HAUCHUE MAaTEMAaTUKH KaK
A3bIKa JJIS TOCTPOCHMSI MaTeMaTHYECKUX MOJIeNIed, OMHMCAaHUsl MpPOLECCOB U
SBIIEHUN peadbHOrO MHpa. B 3amaum oOydeHuss anreOpe BXOMIAT Takke
JalbHEWIIee pa3BUTUE AJNTOPUTMHUYECKOTO MBIIUICHUS, HEOOXOIHMMOTO, B
YACTHOCTH, JJIi OCBOEHHMS Kypca HWH(MOPMATHKH, M OBJIAJICHUE HaBbIKaMU
JNeAYKTUBHBIX paccyxnenuil. [I[peobpazoBanue cUMBOJIBHBIX (hOPM CIIOCOOCTBYET
Pa3BUTHUIO BOOOpaXKEHHs, CTIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPUYECTRY.

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 oOulecTBe. M3yueHne marepuana CroCOOCTBYET Pa3BUTHIO y OOYyYarolIUXCs
YMEHUS UCTI0JIb30BaTh Pa3IMYHbIe BHIPA3UTEIbHBIE CPEJICTBA A3bIKA MATEMATUKH —
CIIOBECHBIC, CHUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJIaa B (QopmMupoBaHuE
IPEJICTAaBICHUI O POJIM MATEMATUKHU B Pa3BUTHH LIMBUIN3ALMU U KYJIbTYPBHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kkjaccax wu3ydaercsd Yy4eOHbIH Kypc
«AnreOpa», KOTOPBIM BKJIKOYAET CIEIYIOIIME OCHOBHBIE pa3felibl COAEPIKAHMS:
«Uucna u BBIUKUCICHUSA», «ANTeOpanyecKue BBIPAKEHUS», «YPAaBHEHHUS U
HEPABEHCTBA», « DYHKITUN.

Ha u3yuenue yuebHoro kypca «Anredpay» orBoautcs 357 yacoB: B 7 Kiacce
— 136 gacoB (4 yaca B Henento), B 8 kimacce — 102 gaca (3 gaca B Hefieno), B 9
kiacce — 119 yaca (3,5 gaca B Henednto).



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 OykB JJig  3alUCH  MaTEMaTHYECKUX  BBIPAXKEHUUW 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, NPONOPLUHAOHAIBHOCTHIO
BEJIMYMH, IPOIIEHTAMHU; PEIICHHE OCHOBHBIX 33]1a4 Ha JJPOOU U MPOLIEHTHI.

Yucsia ¥ BIYMCICHUSA

Jpobu OObIKHOBEHHBIE M JECATHUYHBIC, MEPEX0] OT OJHOW (HOPMBI 3amUCH
npobeit k gapyroit. IloHaTwe panyMoHAIBHOTO 4YHCJA, 3alkCh, CpPaBHEHHE,
YHOPSAOYMBAHUE  PALMOHAIBHBIX  uuced. Apudmerndyeckue 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 @psmMas W 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 paBHBbIE BBIPAKEHUS, MpaBUia NpeoOpa3oBaHUs CYMM U
IPOM3BEICHUH, MPAaBUJIa PACKPHITHS CKOOOK M MMPUBEACHHUS MOJOOHBIX ClIaraeMbIX.

CBoliCTBa CTENEHH C HATYPAJIbHBIM [TOKA3aTEIIEM.

OpHounensl 1 MHOrowieHsl. Crenens MHOrowieHa. Ciio)xeHue, BBIYUTaHUE,
YMHOKEHHE MHOTIOWwIeHOB. POpMysbl COKPAIIEHHOIO YMHOXKEHHS: 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 MEPEMEHHOM, YHWCIO KOPHEW JIMHEMHOTO
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 YPAaBHEHHM C JBYMs NEPEMEHHBIMU. PelieHue cucreM 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

Yuciia 1 BbIYMCICHUS

KBaapatHbiii kopeHb u3 uwncia. [loHsTHe 00 HppalMOHAIBHOM YHCIIE.
JlecsiTuuHble IPUOIMKEHNSI UpPALIMOHANIBHBIX ynces. CBONCTBa apu(PMETUUECKUX
KBaJIpaTHBIX KOPHEHN U UX MPUMEHEHUE K IPE0OPa30BaHUIO YUCIIOBBIX BbIPAXKEHUI
Y BBIYMCIICHUAM. /[eliCTBUTENIBHBIE YHCIIA.

CreneHb ¢ LenbIM MOKa3aTeaeM U e€ cBoiicTBa. CTaHIapTHAS 3alIMCh YUCIA.

Anrebpanueckue BbpaxeHUSIAJre0Opanyeckne BbIPaskeHusl

KBagpaTHbii  TpEXuieH, pa3lOKEHUE KBAJAPATHOIO TpEXWIEHAa Ha
MHOKHUTEIIH.

Anrebpanyeckas apoO6b. OCHOBHOE CBOMCTBO anreOpanyeckod JpoOu.
CrnoxxeHue, BbIUWTAHUE, YMHOXKEHHE, JEJICHHE anreopandeckux JapoOei.
PanmonanbeHble BBIpAKEHUS U UX TPEOOpa3OBaAHHUE.

YpaBHEHUSI U HEPABEHCTBAY PABHEHUS U HEPABEHCTBA

KBanpatrHoe ypaBHenue, ¢GopMmyna KOpHEH KBaJpaTHOTO YpPaBHEHMS.
Teopema Buera. Pemienne ypaBHeHUH, CBOASIIIUXCSA K TUHEUHBIM U KBAJAPATHBIM.
[Tpocreiimme ApoOdHO-palOHAIBHBIC YPABHEHHSL.



['padmyeckas uHTEpIpETaLIs YPAaBHEHU C IBYMS [IEPEMEHHBIMU M CUCTEM
JVHEWHBIX YPAaBHEHHU C JBYyMS IIepeMEHHBIMU. lIpuMmepsl pemieHus cucrem
HEJIMHEHHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMHU.

Pelienrie TEKCTOBBIX 3a/1a4 aJireOpaundecKruM CIIOCOOOM.

HucoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO ¢ OHOM IMEPEMEHHOM.
PaBHOCUIIBHOCTE HEpPAaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOW.
CurcreMbl TMHENHBIX HEPABEHCTB C OJTHOM NIEPEMEHHOM.

OyHKIMNPYHKIUT

[lonsitue @ynkuuu. OOJacTh ONpEAECHUS W MHOXKECTBO 3HAYEHUU
dbyunkiuu. CnocoObl 3a1anus QyHKITUH.

I'padpux ¢ynkuunu. Yrenue cBoicTB (yHkuu no e€ rpadpuky. IIpumepst
rpadukoB QyHKIMIA, OTPAKAIOMINX PeaTbHbIEC MPOLIECCHI.

@OyHKIMM, OMUCHIBAIOIIME TMPSAMYI0 M OOpaTHYyI0 MPONOPIHOHATIbHBIE
3aBHCHMOCTH, uX rpaduku. OyHKiun y = x2, y = x3, y = \x, y=|x|. Tpaduueckoe
pEIICHUE YPAaBHEHUN U CUCTEM YPaBHEHU.

9 KIIACC

Yucaa 1 BBIYUCTCHUSA

PanvonanbpHble 4yuCia, UPPALMOHAIBHBIE YMCIA, KOHEUHbIE M OECKOHEYHBIE
JeCSITUUHbIE TpoOu. MHOXKECTBO AEMCTBUTEIBHBIX YHCEN, NEHCTBUTENbHbIC YUCIIA
KaKk OECKOHEuUHble AecATUYHbIe aApoOu. B3aumMHO OIHO3HAYHOE COOTBETCTBUE
MEXKY MHOXKECTBOM JCUCTBUTENBHBIX YUCEI U KOOPAUHATHOW MPSIMOM.

CpaBHeHME JICWCTBUTENIbHBIX 4MCEN, AapuU(pMETUYECKUE JEHUCTBUS C
JEACTBUTEIbHBIMU YHCIIAMH.

Pa3mepbl OOBEKTOB OKpY’KAIOLIErO0 MHUPA, AJIUTEIBHOCTh MPOIECCOB B
OKpPY’KaroIEeM MUDE.

[Tpubnux€HHOE 3HaYEHNE BETMYMHBI, TOYHOCTDh NMpUOIKeHus. OKpyriieHue
gucen. [Ipuknaka u oneHka pe3yibTaToB BBIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunelinoe ypaBHeHue. PelieHne ypaBHEHUHN, CBOIAIINUXCSA K JIMHENHBIM.

KBagpaTHoe ypaBHeHue. Pemienue ypaBHEeHNM, CBOISIIMXCS K KBaIPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHnsl ypaBHEHUN TPEThEN U YETBEPTOU
CTEIICHEU Pa3/I0)KEHUEM Ha MHOKUTEIIN.

Pemenne apoOHO-pallMOHANBHBIX ypaBHEHUH. PelieHne TEKCTOBBIX 3ajad
anreOpanyecKuM METOJIOM.

VYpaBHEHHE C JByMsl MEepeMEHHBIMH U ero rpaduk. Pemenue cuctem nByX
JIMHEWHBIX YPABHEHUM C IByMs IIEPEMEHHBIMU. PellleHre cucTeM 1ByX ypaBHEHHUH,
OJJHO M3 KOTOpPBIX JIMHEHHOE, a Jnapyroe — BTopoil creneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHHUM C IBYMS IIEPEMEHHBIMHU.



Pemmenne TeKCTOBBIX 3a/1a4 anreOpanyeckuM CrocoOOM.

HucoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne NMHENHBIX HEPABEHCTB C OJHOM IEepeMEHHOW. PemieHue cucrem
JVHEWHBIX HEPABEHCTB C OJHOW IepeMeHHOW. KBaapaTHble HepaBEeHCTBA.
['paprueckas wHTEpHpeTalysi HEPABEHCTB W CUCTEM HEPABEHCTB C ABYMS
IIEPEMEHHBIMU.

OyHKUMNPYHKIUT

KBanparuunas ¢yskius, e€ rpapuk u cBoictBa. [lapabona, koopAauHATHI
BEPILUHBI 1apadoJibl, 0OCb CHMMETPHUH MapadoIbl.

Ipadukn Qynxmit: y =kx, y=kx + b, y=k/x, y =x3, y=x, y = [x| , 1 ux
CBONCTBA.

YucnoBele  nociaenoBaTeIbHOCTUUHMCIOBbIE  MOCACI0BATEILHOCTH M
Iporpeccuu

[loHsiTHE YMCIIOBOM MOCHENOBATEIBHOCTH. 3aJaHUE MOCIEA0BATEIIbHOCTH
peKyppeHTHOM (HOopMyJITOit 1 GOpMYIIOii 7-TO YJICHA.

Apudmernueckas U reomeTpuyeckas nporpeccur. Gopmyibl  #-ro 4ieHa
apupMETHIECKON U TEOMETPUUYECKON MPOTPECCUid, CyMMBI TIEPBBIX 71 YJICHOB.

N3o0paxkeHne 4jiaeHOB aprU(METHUYECKOH M TIeOMETPUYECKOM MpOorpeccuii
TOYKaMU Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIA W IKCIIOHCHUHUAJIbHBIA POCT.
Cno>xHbIE TPOLICHTHI.



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 IPUMEHEHHEM JIOCTHKEHUN HAyKH, OCO3HAHUEM Ba)KHOCTH
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:

OpUEHTALlME B JIEATEIIbHOCTM HAa COBPEMEHHYI) CHCTEMY Hay4HbBIX
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 BocnuTaHMe, (PopMHMpPOBaHME KYJLTYPbI 310POBbS M
IMOIUOHAIBHOTO 0JIATONOJYYMSI

TOTOBHOCTHIO TIPUMEHATH MaTEMaTHYECKUE 3HAHWS B HWHTEpPEcax CBOETO
3I0OpPOBBS, BEIEHHUS  3J0pPOBOrO  oOpa3a KU3HU  (30pOBOE  THUTAHHE,
cOQTaHCUPOBAHHBIN PEXUM 3aHATHA W OTHABIXa, PETysIpHas Qu3nueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedIeKCUU, MPU3HAHHUEM 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 BO3MOMKHBIX TOCTEACTBUN I OKPYXKAIOIICH Cpebl, OCO3HAHUEM
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 3HAHUU U
KOMIIETEHTHOCTEH, IUNIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMIO KaK BBI30B, TPEOYIONIMI KOHTPMEp, KOPPEKTHUPOBATH
MPUHUMAEMbIE pEIIeHUusT W ACHCTBUA, (HOPMYJIUPOBATh W OIEHWBATH PHUCKH U
NOCNEACTBHS, (POPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

Bba3oBble JJornueckue 1eicTBHA:

 BBISIBJISITh M XaPAKTEPU30BATh CYIIECTBCHHBIC MPU3HAKH MATEMaTHYECKUX
OOBEKTOB, TOHSATHN, OTHOIIEHWHA MEXKIY TOHATHIMH, (HOPMYITUPOBATH
OTpEJEICHUs]  MOHATUN, YCTAHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(ukanuu, OCHOBaHUS JUIsi OOOOIIECHUST M CPAaBHEHHS, KPUTEPUU
MIPOBOJIMMOTIO aHAJU3A;

e BOCIIPUHUMATh,  (OPMYJIUPOBATh W  MPeoOpa3OBBIBATH  CYXKIACHUS:
YTBEPAWTEIbHBIE W OTPHUIIATEIbHBIC, €IWHWYHBbIC, YaCTHBIE W oOIIue,
YCJIOBHBIE;



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

e ICTIATh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, ACTyKTUBHBIX W
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;

¢ IPOBOJIUTH TI0O CaMOCTOSITEIPHO COCTaBICHHOMY TUIaHy HECIIOKHBIH
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 MpeAcTaBieHUs UHPOPMALMU U  WILIOCTPUPOBAThH
pelaeMble 3aladdl CXeMaMH, AuarpaMMaMiy, HWHOM Trpadukoil 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 1EIIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh 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 INTYPMBl W JPYyTHE), BBIMOJHATH CBOKO 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 BO3MOXXKHOCTEH, apryMEHTUPOBaTh M 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 koHmy o0yueHuss B 7 kJjacce OOydaroIIMHCA MOJYYUT CIEAYIOIINE
IPEMETHBIE PE3YNIbTATHI:

Yucaa v BBIYUCTCHUS

BoinonusATe, coderas yCTHbIE M NHUCbMEHHBbIE MPHUEMBI, apu(METUUECKHUE
JEUCTBUS C pallMOHAIIbHBIMH YUCIIaMHU.

HaxonuTe 3HAaY€HUS YUCIOBBIX BBIPAKEHHM, MPUMEHITh Pa3HOOOpa3HbIE
coco0bl U NPUEMBI BBIYMCIICHUS 3HAYEHMM APOOHBIX BBIPAXKEHUH, COAEpKALIUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexonuTe OT OaHOW (OPMBI 3amucH YHCEN K JApyroi (mpeoOpa3oBbIBATH
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITHYHYIO, B
YAaCTHOCTU B OECKOHEUYHYIO JIECSITUIHYIO JPOOB).

CpaBHHBaTh M YIIOPSA0YMBATH PALlMOHAIBHBIC YUCIIA.

OKpyTJsATh YuCa.

BpInOMHATE NPUKHUAKY U OLIEHKY PE3YJIbTAaTa BBIYUCICHUH, OLICHKY 3HAYEHUN
YHUCJIOBBIX BBIPAXKEHUN. BBINOMHATE AEHCTBUSA CO CTENEHSIMHU C HATypaJbHBIMU
IIOKAa3aTeIIMH.

[IpumeHATh  NPU3HAKK  JEJIMMOCTH,  pa3JIOKEHUE Ha  MHOMKUTEIU
HaATypaJbHbIX YUCEN.

Pemate mpakTHKO-OPUEHTUPOBAHHBIE 33Ja4M, CBSI3AHHBIE C OTHOLIEHUEM
BEJIMYMH, IPONOPLUUOHAIBHOCTBIO BEJIWYMH, IPOLEHTAMH, HHTEPIPETUPOBATH
pe3yibpTaThl PEIICHMs 3a7ad ¢ YYETOM OIPAHMYEHHM, CBA3AHHBIX CO CBOWCTBaAMU
paccmMaTpuBaeMbIX OOBEKTOB.

AJiredpanyecKkue BbIpaKeHUs1

Hcnonp30BaTh alreOpanveckyr0 TEPMHUHOJIOTHIO M CHMBOJHKY, TPUMEHSTH
e€ B Ipoliecce OCBOEHUSI yueOHOro MaTepHara.

Haxoauth 3HadueHHs OyKBEHHBIX BBIPDQXKEHHUH IpPU 3aJaHHBIX 3HAYEHUSX
NIEPEMEHHBIX.

Bemonusate  mpeoOpa3oBaHus  LIENIOTO  BBIPAKEHHWS B MHOTOYICH
IpUBEICHNEM TOIOOHBIX CIaraéMbIX, pACKPhITHEM CKOOOK.

BBINIOJIHATE yMHOKEHHME OJHOWICHA HA MHOTOWIEH M MHOTOWICHA Ha
MHOT'OYJIEH, IPUMEHATH (OPMYJIbI KBaJpaTa CyMMBbI U KBaJipaTa pa3HOCTH.

OCylIeCTBIIATh PaA3JIOKEHUE MHOTOWIEHOB HA MHOXUTEIU C MOMOIIBIO
BBIHECEHHS 3a CKOOKH OOIIEro MHOMMWTENS, TPYNIHUPOBKUA  CIAraeMbIX,
IpUMEHEHUS (HOPMYI COKPAIIEHHOTO YMHOXKEHHUS.

[TpumensTh IpeoOpa3oBaHKsi MHOTOWICHOB JJIsl PELLIEHUS pa3JIMYHBIX 3a7a4
U3 MAaTEMATHKHU, CMEXHBIX IIPEIMETOB, U3 PEAJIbHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHENM C HATypaJbHBIMU IMOKA3aTENSAMU IS
peoOpa3oBaHUs BEIPAKEHUH.

YpaBHeHUS U HEPABEHCTBA



Pemars yMHENHBIE ypaBHEHUsS C OAHOM NEPEMEHHOMW, IIPUMEHsSA IpaBUiIa
[Iepexo/1a OT UCXOAHOI0 YPABHEHHUs K PaBHOCWIBHOMY eMy. [IpoBepsATs, sBisercs
JIM YUCJI0 KOPHEM YpaBHEHHUS.

ITpumeHsTh rpaduueckre MeTo bl PU PELICHUH JIMHENHBIX YPaBHEHUHN U UX
CUCTEM.

[TonGupare mnpuMepsl Map 4YHUCEN, SBIAIOIIMXCS pPEIICHUEM JUHEHHOro
YPaBHEHMUS C ABYMs IIEPEMEHHBIMU.

CrpouTh B KOOPAMHATHOW IUIOCKOCTH TpaduK JHMHEHMHOTO YPaBHEHHUS C
JIBYMsI IEPEMEHHBIMH, IOJIb3YACh TIpaMKOM, IPHUBOIUTH IMPUMEPHI PELICHUS
YPaBHEHHS.

Pewate cucteMsl IByX JTMHENHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMH, B TOM
qucie rpaduyecKu.

CocTaBnATe M pelaTh JIMHEWHOE YPaBHEHUE WM CHCTEMY JIMHEHHBIX
YPAaBHEHUM II0 YCIOBUIO 337a4d, WHTEPIPETUPOBATH B COOTBETCTBHHM C
KOHTEKCTOM 3aJa4M IOJIyYEHHBIN PE3YJIbTaT.

DOyHKIUU

N300pakath Ha KOOPAMHATHOM MPSMON TOYKH, COOTBETCTBYIOIINE 32 IaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, UHTEPBAJIbI, 3aIIMCHIBATh YUCIIOBbIC IPOMEKYTKH HA
anreOpanyecKkoMm si3bIKE.

OTtMmeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKM MO 3aJaHHBIM KOOpPJHWHATaM,
CTpOUTH rpaduku JIUHEHHBIX QyHKIUH. CTpouTh rpaduk GyHKIUHU Y = |X|.

OnucelBaTh C MOMOUIbIO (QYHKIMM HW3BECTHBIE 3aBHUCHUMOCTH MEXAY
BEJIMYMHAMU: CKOPOCTb, BPEMs, pACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
IIPOU3BOJUTENIBHOCTD, BpeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHne GyHKIUU MO 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii cnocod MpPEACTaBICHUS W aHaidu3a HHQPOpMAIUH,
U3BJIEKATh U UHTEPIIPETUPOBATh MHPOPMAIIHIO U3 TPpaUKOB PeAIbHBIX IPOLIECCOB
Y 3aBUCUMOCTEM.

K xoniy oOyuenus B 8 kjacce oOydYaronmuics TMOJYYUT CICTYIONTHE
IIPEAMETHBIE PE3YIIbTATHI:

Yucsia ¥ BIYMCICHUSA

Hcnonp30BaTh HayajabHbIE IIPEACTABICHHUS O MHOXKECTBE JIEMCTBUTEIIBHBIX
YKCeNl 1JIsl CPAaBHEHUSI, OKPYIJIEHUS U BBIUMCICHUM, N300paxaTh 1eHCTBUTEIbHbBIE
YUCJIa TOYKaMH Ha KOOPJIMHATHOU NPSIMOM.

[TpumensTe moOHATHE apU(PMETHYECKOTO KBAJPAaTHOTO KOPHs, HAXOAWUTh
KBaJIpaTHbIE KOPHU, WCIOJIb3Ys IPU HEOOXOJUMOCTU KaJbKYyJATOP, BBINOIHSITH
npeoOpa3oBaHus BBIPAXKEHUN, COJAEpKAILMX KBaJApAaTHbIE KOPHHU, HCIOJIb3YS
CBOWCTBA KOPHEW.



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 [JII CPAaBHEHUS, OILICHKH,
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 JEUCTBHS C PaAlMOHAIBHBIMA YHCIIAMH,
coueTrass YCTHbIE M MHUCBMEHHBIE TMPUEMBI, BBIIOJHATH BBIUHCICHUS C
UppalMOHAIbHBIMUA YHCIAMH.



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

OKpyrJisiTh JIEUCTBUTEIBHBIC YHWCIA, BBINOJHATh MPUKUIKY 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  JTMHEHWHBIX  HEPABEHCTB, CHUCTEMbl  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 BHUJOB. [loka3bpiBaTh CXeMaTHYECKH

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 TMOCIEIOBATEIbHOCTH 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 INTAHUPOBAHUE
7 KIIACC

HaumeHnoBaHue pa3iesioB U TeM

KoanuyecTBo 4acoB

Ne ni/mn Konrpoabnsie IIpakTue
NPOrpaMMbl Bcero
padoTsbI padoThI
. JlercTBUSA C MOJIOKUTEIAbHBIMU U s |
OTPULATCIIBHBIMHU YU CIIaMH
5 Pemenune 3amay Ha 1podu .
IIPOLICHTBI
3 YpaBHeHus 6 1
4 Yucna u BeluMcieHus. PannonanbHble 25 1
qucna
5 AnreOpandecKkre BBIPOKCHHS 27 2
6 YpaBHEHUs U HEPABEHCTBA 20 1
7 Koopaunats! u rpaduxu. @yHKIuU 24 1
8 [ToBTOpenue u 0000IIEHE 6 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 136 8 0




8 KVIACC

KonnyecTBo 4yacos
HaumeHnoBaHue pa3iesioB U TeM
Ne ni/m KonTpoabubie IIpakTue
NPOrpaMMsbl Bcero
padoTsbI padoThI
1 Uucna u Beruncienys. Ksagpatasle KopHU 15
) Yucna u BerunciaeHus. CTeneHs ¢ LesbIM -
[I0Ka3aTeieM
3 Anrebpanyeckue BbIpaKeHUsI. 5 1
KBanpatHbiii TpéxuiieH
4 Anrebpanyeckue BbIpaKEeHUS. 15 |
Anrebpanyeckas 1po0b
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHele 15 |
ypaBHEHUS
6 VYpaBHeHUs U HepaBeHCTBA. CHCTEMbI 13
YpPaBHEHUI
7 VYpaBHeHus u HepaBeHCTBa. HepaBencrsa 12 1
8 OyHkuuu. OCHOBHBIE MOHATHS 5
9 Oynkiuy. Yuciossle GyHKIUU 9
10 [ToBTOpeHue u 0600IICHIE 6 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOITPAMME 102 6 0




9 KJIACC

KoanuecTBO 4acoB

Ne
/ HaumeHoBaHue pa3ies 0B H TeM NPOrpaMMbl B KonTpoabnbie  IIpakruuecr
n/n cero
padoThI padoTsbI
[Toropenue. ToxnecTBeHHbIE TPe0OPa30BaHUS
palMoHaNbHbIX BeIpaykeHul. [IpuMeneHnne cBoiicTB
1 apru(METHIECKOTO KBaJpaTHOTO KOpHs. UTeHue 17 1
rpa¢ukoB QpyHKIMA. Pemenue 3amad ¢ momMoIpo
COCTaBJICHUS YPABHEHHMI U CUCTEM YPAaBHEHUM.
2 Uucna u BerurclieHus. JleicTBUTEIbHBIC YHCTIa 9
3 YpaBHEHHUS 1 HEPABEHCTBA. Y PaBHEHUS C OJHOM 14 |
MIEPEMEHHOMN
4 VYpaBHeHust 1 HepaBeHCTBA. CHCTEMBbl ypaBHEHUH 14 1
5 YpaBHeHus u HepaBeHcTBa. HepaBencrsa 16 1
6 DyHKINH 16 1
7 YuciioBbIe NIOCIEN0BATEIIBHOCTH 15 1
8 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 3HAHUI 18 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 119 7 0




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KJIACC
KoaunuecTBo yacoB |
Ne ni/m Tema ypoka KonrTpoasubie IIpakTuuyeckue Aat
Bcero H3Y"
padoTsbI padoThI
1.3 CpaBHEHHE MOJOKUTETBHBIX U 3
i OTPHULIATETBHBIX YUCEI
4.6 CnoxxeHue MI0KUTENbHbIX U 3
i OTPULIATEIBHBIX YUCEI
7.9 Brruntanue mioxXuTeNbHBIX U 3
i OTPHULIATETBHBIX YUCEI
YMHOXKEHUE U JIeTICHUE
10-12 IIJIOKATEIIbHBIX U OTPULIATEIbHBIX 3
quCen
Apudmernueckue AeHCTBUS C
13-15 MOJIO)KUTEIBHBIMU U 3
OTpULIATEIbHBIMH YHUCIAMU
KonTponbnas pabota «Bce
16 JIEUCTBUS C PAllMOHAIIBHBIMU 1 1
YUCIAMI
17-19 Haxosxnenue yacT OT IeJIOro U 3
) LIEJIOrO MO €ro 4YacTu
Pemenue TekcToBBIX 3a71a4,
20-23 conepxammx apoou. OCHOBHBIE 4
3a/1a4u Ha APOOH.
248 Pemenne TeKCTOBBIX 3371a4, 5

CoJiep>Kalux ApoOU U TPOIICHTHI




29-33 Pemenue ypaBHeHUH.

34 Kontponbnas padora «Pemenue
YpPaBHEHUH U 3a1a9»

35 [ToHsiTHE palOHAIBLHOIO YKCIIa

36 Apudmernueckue 1eHCTBHS C
paloHaIbHBIMU YHUCIAMU

17 Apupmernueckue TeUCTBUS C
paloHaIbHBIMU YHUCIAMU

13 Apudmernueckue TeUCTBUS C
paloHaTbHBIMU YHUCIAMHU

19 Apudmernueckre AeUCTBUS C
paloHaIbHBIMU YHUCIAMU

40 Apudmernueckue neiicTBus ¢
paloHaIbHBIMU YHUCIAMU

A1 CpaBHeHue, ynops10uuBaHue
paIoHaTbHBIX YUCEI

4 CpaBHeHHe, ynopsi0UrBaHe
paloHaIbHBIX YUCEI

43 CpaBHeHue, ynopsa0urBaHue
palMOHATIBHBIX YHCEI

44 Crenens ¢ HaTypaIbHBIM
II0Ka3aTeseM

45 CreneHb ¢ HaTypaAJIbHBIM
MoKazaresnem

46 Crenens ¢ HaTypaIbHBIM
II0Ka3aTesieM

47 CreneHb ¢ HaTypaJIbHBIM




I10Ka3aTcjieM

CreneHs ¢ HaTypaIbHBIM

48
MOKa3aTeyiemM
Pernrenrie oCHOBHEBIX 3a/1a4 Ha

49 JpOoOH, MPOIEHTHI U3 PeaTbHOM
MPaKTUKHU
Pemienne ocHOBHBIX 3a/1a4 Ha

50 JIpOoOH, IPOIEHTHI U3 PeaTbHOM
MIPaKTUKHU
Pemienne ocHOBHBIX 3a/1a4 Ha

51 IpoOu, IPOLEHTHI U3 PeaIbHOU
MPaKTUKHU
Pemenne ocHOBHBIX 33724 Ha

52 JIpoOu, IPOLEHTHI U3 PeaTIbHOU
MPaKTUKHU

53 [Ipu3Haku AeMUMOCTH, Pa3I0KEHUSA
Ha MHO>KHUTENIA HAaTyPAJIbHBIX YUCE

54 [IpusHaku AeMUMOCTH, Pa3I0KEHUS
Ha MHOYXHUTENIA HATyPAJTbHBIX YHUCEIT

55 Peanbubie 3aBucumoctu. [psmas u
oOpaTHasi TPOMOPIIUMOHAIBHOCTH

56 Peanbnsbie 3aBucumoctu. Ilpsimas u
oOpaTHas MPOMOPIIUOHATEHOCTH

57 Peanbubie 3aBucumoctu. [psmas u
oOpaTHasi TPOMOPIIMOHAIBHOCTH

58 Peanbnbie 3aBucumoctu. Ilpsimas u
oOpaTHasi TPOMOPIIMOHATIBHOCTH

59 Konrpomnbnas padora no reme




"Pamnonanpuble yucia'

60 bykBeHHbIE BbIpa)KEHUS

61 DopmyJibl

62 DopmyIsl

63 [Tepemennsie. JlomycTumbie
3HA4YEHUs IEPEMEHHBIX
[IpeoOpazoBanre OYKBEHHBIX

64 BBIPAXEHUH, pacKpbITHE CKOOOK U
IIPUBEJICHNE TOA0OHBIX ClIaraeMbIX
[IpeoOpazoBanre OYKBCHHBIX

65 BBIPAXEHUH, pacKpbITHE CKOOOK U
MIPUBEJICHNE TTOAOOHBIX ClIaraeMbIX
IIpeoOpa3oBanue OYKBEHHBIX

66 BBIPAXEHUH, pacKpbITHE CKOOOK U
MIPUBEJICHNE TIOAOOHBIX ClIaraeMbIX
[Ipeobpa3oBanue OYKBEHHBIX

67 BBIp)XEHUI, pACKPBITHE CKOOOK U
NIPUBEJICHNE TIOA0OHBIX ClIaraeMbIX

63 CBoiicTBa CTENEHU C HATYPAJIbHBIM
nokasaresem

69 CBoiicTBa CTENEHU C HATYypaJIbHBIM
MoKa3aTeseM
Konrponsnas pabora.

70 IIpeoOpa3oBanue OYKBEHHBIX

BbIpakeHUl . CBONCTBA CTENEHHU C
HaTypaJIbHBIM I10Ka3aTeIeM

71

MHuoro4ieHbI




72

MHuoro4ieHbl

CrnoxeHue, BBIMUTAaHUE, YMHOKEHUE

73
MHOT'OYJICHOB

74 Cnosxenue, BBIYMTaHNUE, YMHO)KEHHE
MHOT'O4JICHOB

75 Cnosxenue, BBIYMTaHNE, YMHOKEHHE
MHOT'O4JICHOB

76 Cnosxenue, BBIYMTaHNUE, YMHOKEHHE
MHOT'OYJICHOB

77 @opMyIIBI COKPAIIEHHOTO
YMHOKECHUS

73 @opMyIIbl COKPAILIEHHOTO
YMHOKECHUS

79 DopMyJIbl COKPAILEHHOTO
YMHOXEHUS

20 @opMyIIBI COKPAIIEHHOTO
YMHOKECHUS

21 @opMyIIbI COKPAILEHHOTO
YMHOKECHUS

) Pasnoxenne MHOrOWICHOB Ha
MHOXHUTENIH

23 Pasnoxenne MHOrOWwIEHOB Ha
MHOKHTENH

’4 Pa3noxeHnue MHOrOWICHOB Ha

MHOXUTCIN

85

PazioxkeHne MHOTOYJIEHOB HA




MHOXUTCIN

Kontponbnas pabota 1o teme

86 "Anrebpanyeckie BbIpaKeHUs"
VYpaBHeHue, npaBuia

87 npeoOpa3oBaHus YpaBHEHUS,
PaBHOCUJIBHOCTb YPAaBHEHU
JInHeitHoe ypaBHEHHE C OJJTHOU

88 MePEMEHHOM, peIICHUE JIMHEHHBIX
ypaBHEHUH
JInHeitHOe ypaBHEHHE C OJJTHOU

89 NIEPEMEHHOM, pelIeHne JIMHEHHBIX
YpaBHEHUH
JIuneitHoe ypaBHEHUE C OJTHOU

90 MEPEMEHHOM, pellIeHne JIMHEHHBIX
YpaBHEHUH

91 Pemenue 3a1a4 ¢ nomMouibo
YpaBHEHUI

90 Pemnrenue 3amad ¢ moMOIIbIO
YpaBHEHUH

93 Pemrenue 3amad ¢ moMOIILIO
YpaBHEHUH

94 Pemenue 3a1a4 ¢ nomMomipro
ypaBHEHUN

95 JIuHeitHoe ypaBHEHUE C IBYMS
MIEPEMEHHBIMH U ero rpaduk

96 JIuHeliHOE ypaBHEHUE C IBYMs
MEPEMEHHBIMU U ero rpaduk

97 Cucrema 1ByX JTUHEMHBIX




YPaBHEHUH C ABYMs IIEPEMEHHBIMU

CucreMa IByX JTUHEUHBIX

98
YpaBHEHUH C IBYyMs IEPEMEHHBIMU

99 CucreMa IByX JTUHEUHBIX
YpaBHEHMH C IByMsI IE€PEMEHHBIMU

100 Cucrema 1ByX JTUHEMHBIX
YpaBHEHUH C IBYMS IEPEMEHHBIMU

101 Pewenue cucreM ypaBHeHMi

102 Pemenue cucrem ypaBHeHUM

103 Pemenue cuctem ypaBHeHMI

104 Pemenne cucreM ypaBHEHUI

105 Pemenue cuctem ypaBHeHM

106 KonrponbHas pabora no reme
"JIunelinble ypaBHeHUS"

107 Koopaunara Touku Ha npsMoi

108 YucoBble IPOMEKYTKH

109 UucnoBsle IPOMEXKYTKU

110 PaccrosiHre Mexy AByMs TOUKaMHU
KOOPJMHATHOU IIPSIMOM

11 Paccrosinue Mexny 1ByMsi TOUKaMu
KOOPAMHATHOW MPAMOM

112 IIpssMoyronbHas cucrema




KOOpAWHAT Ha INIOCKOCTHU

[IpsamoyronbHas cucteMa

113
KOOPJMHAT Ha IJIOCKOCTH

114 ITpumeps! rpadukoB, 3a1aHHBIX
dhopmynamu

115 [Tpumeps! rpaduKoB, 3a1aHHBIX
bopmynamu

116 ITpumeps! rpadukoB, 3a1aHHBIX
bopmynamu

117 UYrenue rpapuKoB peabHbIX
3aBUCUMOCTEMN

118 Urenue rpaduKoB pearbHBIX
3aBUCUMOCTEN

119 [TonsTue QyHKIMH

120 I'paduk pynkunn

121 CpoiicTBa QyHKIMI

122 CBoiicTBa pyHKUIUH

123 Jluneiinas QyHKIms

124 Jluneitnast pyHkuus

125 [TocTpoenue rpaduka TMHEHHON
byHKIIUU

126 ITocTpoenue rpaduka TMHEHHON

byHKIMHA




127

I'padux Gyskum y =[x|

128

I'padux pyakmmm y =|x|

129

Konrponbnas padora no reme
"Koopaunats! 1 rpaduky.
Oynknun" / Beepoccuiickas
poBepoyHas paborta

130

HToroBast KOHTpOIbHAs paboTa /
Bceepoccuiickas npoBepoyHast
pabora

131

IToBTOpEHNE OCHOBHBIX MOHITHH U
METOJIOB Kypca 7 Kiiacca.
Apudmernueckue AeUcTBUS C
palnoHAIBHBIMU YU CIAMU

132

[ToBTOpEHKE OCHOBHBIX MOHITUH U
METOJIOB Kypca 7 kiacca. Pemenne
OCHOBHBIX 3ajiay Ha Jipo0u,

MPOUEHTHI U3 PEATBHON MPAKTUKHU.

133

134

IToBTOpEHNE OCHOBHBIX TOHATUH U
METOJIOB Kypca 7 kiacca. Pemenne
OCHOBHBIX 3ajlau Ha JIpo0u,
MIPOIICHTHI U3 PEaTbHOM MPAKTHKU

[ToBTOpEHKE OCHOBHBIX IOHITUH U
METOZOB Kypca 7 Kjacca.
@opMyIIbI COKPAIIEHHOTO
YMHOXKCHHA.

135

IToBTOpEHNE OCHOBHBIX ITOHATUN U
METOZOB Kypca 7 knacca. Pemenue
CUCTEM YPaBHEHUI




[ToBTOpEHNE OCHOBHBIX MOHSATUN U
136 METOJIOB Kypca 7 kinacca Pemienue
CUCTEM ypaBHEHUU

OBIIEE KOJIMYECTBO YACOB I1O
[NPOTPAMME

136




8 KVIACC

KoaungecTBO 4acoB

Ne Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero
padoThI padoThI

1 KBanpaTHblii KOpeHb U3 yncia 1

2 [TonsiTre 00 MppallMOHATILHOM YHCIIE 1

3 JlecsiTuaHbIe TTPUOIVKEHUS 1
HpPPaLMOHATIBHBIX YHCE

4 JlecsiTuuHble TPUOIKEHUS |
HPPALMOHATIBHBIX YUCE
JlelicTBUTENbHBIE YUCTIA 1
CpaBHeHMe JIEWCTBUTENbHBIX YUCET 1
CpaBHeHHE IEHCTBUTEIBHBIX YHUCET 1

2 ApudmeTrueckuil KBaJipaTHbII |
KOPEHb

9 VYpaBHeHMe BUJA X* = a 1

10 CaoiicTBa apupMeTHIECKUX |
KBaJIpaTHBIX KOPHEN

1 CoiicTBa apuMeTHIecKux 1
KBaJpaTHBIX KOpPHEU
[Ipeobpa3oBaHne YHCTOBBIX

12 BBIPAYKEHHM, COIEPKALLUX 1
KBaJpaTHbIE KOPHU

13 [TpeobOpazoBanHme YNCTOBBIX 1




BBIPAYKEHHI, COJIEPHKALIUX
KBaJIpaTHbIE KOPHU

[TpeobpazoBaHue YHCITOBBIX

14 BBIPAYKEHHI, COJIEPHKALIUX
KBaJpaTHbIE KOPHU
[IpeobOpaszoBanHme YNCIOBBIX

15 BBIPXKEHUM, COAEPKAITNAX
KBaJpaTHBIE KOPHHU

16 CreneHsb ¢ 1IeIbIM [TOKa3aTelIieM
CrannmapTHas 3almch 4Yncia.
Pa3mepnl 00bEKTOB OKpYKAIOIIETO

17 Mupa (0T AIEMEHTAPHBIX YaCTHIL J0
KOCMUYECKHX 00BEKTOB),
JUTUTEIIBHOCTD TTPOIIECCOB B
OKPY’KaloIlleM MUpe

18 CBOMCTBA CTCIICHH C LIEIBIM
IOKa3aTejieM

19 CBOICTBA CTCIICHH C LICIBIM
IOKa3aTelieM

20 CBolicTBa CTENEHHU C LETLIM
MOKa3aTejieM

)1 CBolicTBa CTENCHHU C LIETBIM
IOKa3aTelieM

” CBolicTBa CTENCHHU C LIETBIM
IOKa3aTelieM

23 KBanpatHblii TpéxuiieH

24 KBanpathblil TpéxusieH




Pasnoxenue kBaapaTHOro

25 N
TpEXUJIeHa HA MHOXKHUTEIU

2% Paznoxxenue kBagpaTHOTrO
TPEXWICHA HA MHOXKUTEIU
KonTponbhas pabota no remam

27 "KBanparusie kopau. CTeneHu.
KBanpatubiii Tpexusien"

28 Anrebpandeckas 1po0b
JlomycTrMble 3HAYEHUS

29 MEePEMEHHBIX, BXOIAIINX B
anredpanvecKkue BbIPaKEeHUs
JlonycTuMble 3HaUEHUSA

30 IIEPEMEHHBIX, BXOIALINX B
anredpanveckue BoIpaKeHUs

31 OcCHOBHOE CBOMCTBO
anredpandeckoi 1podu

32 Coxkparenue apooeit

33 Coxkparenue apooeit

34 Coxkparienue apooeit

15 CrnoxxeHue, BBIMUTAaHUE, YMHOKEHUE
U JICJICHHE alnreOpandeckux Apooeit

16 CnoxxeHue, BBIMUTAaHUE, YMHOKEHUE
U JICJICHHE alreOpandeckux Apooeit

37 CnoxxeHue, BBIMUTAaHUE, YMHOXKEHUE




U JIeTICHUE anreOpandeckux apooeit

CrnoxeHue, BBIMUTAaHUE, YMHOKEHUE

38 .
U JIeTICHUE anreOpandecKux apooeit
[IpeobOpazoBanue BeIpaKEHUH,

39 coJiepKaliux ajareopanvyeckue
Ipodu
[IpeoOpazoBaHne BRIPAKCHHIA,

40 coJiepKaliux ajareopandecKkue
Ipoou
[IpeoOpa3oBaHne BBIPpAKCHHIA,

41 coJiepKalux ajareopandeckue
npobu

4 KonTponbhas pabota no teme
"Anreopanyeckas Apoop"

43 KBanpaTtHOoe ypaBHEHME

44 HenonHoe kBazpaTHOE ypaBHEHUE

45 Henonnoe kBagpaTHOE ypaBHEHHE

46 dopMyna KOpHEH KBaJpPaTHOIO
ypaBHEHUS

47 ®opMyia KOpHEN KBaJpaTHOIO
ypaBHEHUS

43 dopMyna KOpHEH KBaJpaTHOIO
ypaBHEHHUS

49 Teopema Buera




50

51

Teopema Buera

Pemienue ypaBHeHMi, CBOASIIMXCS K
KBaJIpaTHBIM

52

53

54

Pemenune ypaBHeHuit, CBOASIINXCS K
KBaJIpaTHbIM

[Ipocreiimue apodHO-
pauMoHalIbHbIE YPABHEHUS

[Ipocreiimme apoOHO-
palMoHaIbHbIE YPABHEHUS

55

56

57

Pemenne TeKCTOBBIX 337124 C
MOMOUIBIO KBaJAPATHBIX YPAaBHEHUI
Pemenne TekcTOBBIX 3a1a4 C
MOMOIIIBIO KBaIPATHBIX YPABHEHUMN

KonrtponbHas pabora no reme
"KBanpaTHble ypaBHEeHuUs"

58

JIuHeiiHOE ypaBHEHUE C IBYMSI
MIEPEMEHHBIMH, €T0 rpaduK,
MIPUMEPHI pEeIICHHs YpaBHEHHIA B
LEJIBIX YUCIIaxX

59

JIuneitHOE ypaBHEHUE C IBYMSI
MepEeMEHHBIMHU, €ro rpaduk,
MIPUMEpHI PEIlIeHUs] ypaBHEHUN B
LEJbIX YUCIIax

60

JInneniHOE ypaBHEHHUE C ABYyMS
MepEMEHHBIMHU, €ro rpaduk,
IIPUMEPHI PEILIECHUS yPAaBHEHUH B
LEJIbIX YUCIIaX




61

Pemenue cucrem 1ByX JTUHEHHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMU

62

63

Pemenne cucreM AByX JTMHEHHBIX
YPaBHEHUH C IBYMsl [IEPEMEHHBIMU

Pemienue cuctem AByX JIMHEHMHBIX
ypaBHEHUH C ABYMS IEPEMEHHBIMH

64

[Ipumepsl perieHus cucTem
HEJINHEMHBIX YPABHEHUH C JBYMsI
IIEPEMEHHBIMU

65

[Ipumepsl perieHus cuctem
HEJIMHENHBIX YPABHEHUH C IBYMsI
[IEPEMEHHBIMU

66

67

I'paduueckas uHTEpIIpETALHS
YpaBHEHUS C ABYMS IEPEMEHHBIMU U
CUCTEM JIMHEVHBIX YPABHEHHH C
JBYMSI IIEPEMEHHBIMU

I'paduueckas uHTEpIIpETALMS
YPaBHEHUS C IByMs IEPEMEHHBIMU U
CUCTEM JIMHEVHBIX YPABHEHHH C
JBYMsI IIEPEMEHHBIMU

68

Permrenue TekCcTOBBIX 3a/1a4 C
IIOMOILIBIO CUCTEM YPAaBHEHUI

69

Perenne TeKCTOBBIX 33124 C
IIOMOLIBIO CUCTEM YPABHEHUU

70

71

Pemrenne TeKCTOBEIX 3a/1a4 C
ITOMOIIIBIO CUCTEM YPAaBHEHUI

qI/ICJ'IOBBIe HepaBeHCTBa H UXxX
CBOMCTBA




HucnoBble HEPABEHCTBA U UX

72 .
CBOICTBa

73 HepaBeHcTBO ¢ 01HO IEpeMEHHOM

74 JIuHeiiHble HEPABEHCTBA C OJHOM
IIEPEMEHHOM U UX PELICHHE

75 JInHeliHbIe HEPABEHCTBA C OJJHOMN
IIEPEMEHHOM U UX PEIICHHE

76 JIuHeiiHbIe HEPABEHCTBA C OJHOM
IIEPEMEHHOM U UX PEIICHUE

77 Cucrempl TMHEVHBIX HEPABEHCTB C
OJIHOM NEPEMEHHOM U UX PELICHHE

73 CucreMbl TMHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHON U UX pelIeHue

79 Cucrembl TMHEVHBIX HEPABEHCTB C
OJIHOM IEPEMEHHON U UX pelIeHue
N3o0pakeHune pemeHus TMHEHHOTO

80 HEPaBEHCTBA U UX CUCTEM Ha
YUCIIOBOM MPSMOU
N3006paxeHnue pemieHns TMHEHHOTO

81 HEpPaBEHCTBA U UX CUCTEM Ha
YUCIJIOBOM MPSAMOU
KonTponbhas pabota no remam

82 "HepaBenctBa. CucteMbl
ypaBHeHUH"

83 [lonstue pynkuun

%4 OO6nacTb omnpeaeseHust 1 MHOXKECTBO

3Ha4YCHUH (PYHKITUH




85 CrniocoOb1 3aganus (pyHKIMNA

86 I'paduk dynkIm
CaoiicTBa pyHKINU, UX

87 oToOpakeHHe Ha rpaduke
UreHue u mocTpoeHue rpadukos

88 byHKIUH

29 [Tpumeps! rpadukoB GyHKITHH,
OTPaXKAOIIUX PEAbHBIE MPOLIECCHI
@OyHKINH, OTIMCHIBAIONINE MIPIMYIO H

90 00paTHYIO IPONOPIIUOHATILHBIE
3aBHUCHUMOCTH, UX TpapuKu

91 lMunepOoma

92 lMunepOoa

93 I'paduk pynkunum y = x?

=Vx,y = OyHKIUU y =X%, y = X>, ¥

94 |x|; rpaduueckoe pemeHne
YpPaBHEHUI U CUCTEM ypaBHEHUI
IToBTOpEHNE OCHOBHBIX MOHATHH U
METOIOB KypcOB 7 U 8 KJIaccoB,

95 000011eHne 3HaHui /
Bcepocculickas npoepouHas
pabora
HToroBast KOHTpOJIbHAs paboTa /

96 Bcepoccuiickas npoBepouHas
pabora

97 IToBTOpEHNE OCHOBHBIX ITOHATUN U




METOJI0B KypcoB 7 U 8 KJ1acCOB,
0000111eH1Ee 3HAHUI

98

[ToBTOpEHKE OCHOBHBIX MOHITUHN U
METOJI0B KypcoB 7 U 8 KJIacCOB,
00001IeHne 3HaHN I

99

100

[ToBTOpEHME OCHOBHBIX MOHITUH U
METOJIOB KypcOB 7 U 8 KIIacCOB,
000011IeHrEe 3HAHU

[ToBTOpEHNE OCHOBHBIX MOHITUH U

METOJIOB KypCOB 7 U 8 KJ1aCCOB,
0000111eH1Ee 3HAHUI

101

[ToBTOpPEHNE OCHOBHBIX MOHITHIA 1
METOJIOB KypCOB 7 U 8 KJIaccoB,
0000111eH1E 3HAHUIT

102

[ToBTOpEHNE OCHOBHBIX MOHITUH U
METOJIOB KypCOB 7 M 8 KJIaCCOB,
0000111eHNE 3HAHUI

OBIIEE KOJIMYECTBO YACOB I1O
[NPOTPAMME

102




9 KJIACC

KoauuyecTBO 4acoB

Tema ypoka Konrpoabunie IlpakTHueckue
n/n Bceero
padoThI padoThI
1-3 TloBTOpenue. ToxkaecTBEHHbIE
npeoOpa30BaHUs palMOHAIBHBIX 3
BbIPAXXKEHU
4-6  IloBtopenwue. [IpMeHEeHHE CBOMCTB
apuGMEeTHIECKOTO KBAAPATHOTO KOPHS 3
7-9  TloBropenue. UreHne rpaduKkoB QyHKITHIA. 3
10-  TloBropenue. Pemienue 3a1a4 ¢ TIOMOIIBIO 4
13 COCTaBJICHUS YPABHEHHUI.
14- Tlosropenue. Pemenue 3a1a4 ¢ TIOMOIIBIO 4
16 COCTaBIICHUS CHCTEM YpaBHEHU
17 Kontponbhas pabota. Pemenue 3anad. 1
PanmonansHbie yncna, HpparoHaIbHBIE
18 YKCja, KOHEYHbBIC U OCCKOHCUHbBIE 1
JeCATUYHbIE Ipodu
MHokecTBO NeHCTBUTEIILHBIX YHCEI;
19 JECUCTBUTEIBHBIC YHCIA KaK 1
OeCKOHEUYHBIE AECITUYHBIC APOOH
B3anmHO 0JTHO3HAYHOE COOTBETCTBUE
20 MEXIy MHOXECTBOM JICHCTBUTEIIHHBIX |
9rcell 1 MHOYKECTBOM TOUYCK
KOOPJIMHATHOM IPSIMOU
21 CpaBHEHHE ICHCTBUTENBHBIX YHCEIT, 1




apudmeTHyecKue IeUCTBUS C
JCHCTBUTEILHBIMU YUCIIAMHU

[TpubnmxEHHOE 3HaYCHNE BEIMYHHBL,

22
TOYHOCTb NPUOIMKEHUS
23 OkpyrieHue yucen
24 Oxpyrienue yucen
)5 ITpukuaka 1 OLleHKa pe3yIbTaToOB
BBIYHCIICHUN
26 [Ipukunka u oLeHKa pe3yJIbTaTOB
BBIYMCIICHUI
27 JIuneitHoe ypaBHeHue. Pemenue
YpaBHEHUH, CBOJAIINUXCS K TUHEUHBIM
73 JIuneiinoe ypaBHeHue. Pemenue
YPaBHEHHUH, CBOJALINXCS K TMHEUHBIM
79 KBanparnoe ypaBHenue. Pemenue
YPaBHEHHUH, CBOJALIMXCS K KBaJpaTHBIM
30 KBagparnoe ypaBHenue. Pemenue
YPAaBHEHUH, CBOJSIINXCS K KBaIPATHBIM
31 bukBanpaTHbIe ypaBHEHUS
32 bukBapaTHble ypaBHEHUS
IIpumeps! penienns: ypaBHEHU TpeThen
33 Y YETBEPTOU CTEIICHEH PA3JIOKEHUEM Ha
MHOKUTEIN
[IpuMepsl penieHus: ypaBHEHUN TPEThEU
34 1 4eTBEPTOM CTENEHEN PA3JI0KEHUEM Ha

MHOXUTCIIN




Pemenue npoOHO-panoOHaIBHBIX

35 .
YpaBHEHUH

36 Pemenue npoOHO-paMOHAIBHBIX
YpaBHEHUH

37 PeleHnne TekCcTOBBIX 3a7a4
anredpandeckuM MEeToA0M

33 Pemenue TekCTOBBIX 33724
anredpandeckuM MEeTOA0M

39 Pemenue TekcTOBBIX 33124
anreOpandecKuM MEeTO0M

40 Kontponbhas pabota no reme
"VpaBHEHUs ¢ OAHOU MTepeMEHHOI"

41 YpaBHeHUE ¢ IByMSI IEPEMEHHBIMH U €T0
rpaduk

47 YpaBHEHUE ¢ IByMS IEPEMEHHBIMH H €T0
rpaduk

43 Cucrema IByX JIMHEMHBIX YPAaBHEHHI C
JIByMs [IEPEMEHHBIMU U €€ pelIeHne

44 Cucrema /ByX JIMHEHHBIX YpaBHEHHH ¢
JIBYMsI [IEPEMEHHBIMU U €€ peleHue

45 Cucrema IByX JIMHEHHBIX YPAaBHEHHI C
JIBYMsI TIEPEMEHHBIMU U €€ pelieHne

46 Cucrema IByX JIMHEHHBIX YPAaBHEHHI C
JIByMsI [IEPEMEHHBIMU U €€ peleHue
Pemienue cucreM IByX ypaBHEHHUH, OJTHO

47 13 KOTOPBIX JIMHEHHOE, & APYTroe —
BTOPOM CTEIEHU

48 Pemienue cucrem IByX ypaBHEHHUH, OJTHO




13 KOTOPBIX JUHEHHOE, a APYTroe —
BTOPOM CTENEHU

Pemenue cucrem AByX ypaBHEHUM, OAHO

49 13 KOTOPBIX JIMHEWHOE, a APyroe —
BTOPOM CTEIEHU
Pemenue cuctem IByX ypaBHEHUH, OJHO

50 13 KOTOPBIX JIMHEHHOE, a APYroe —
BTOPOM CTENEHU

51 I'paduueckast UHTEPIIPETALSI CUCTEMBI
YPaBHEHHUH C IByMS IEPEMEHHBIMU

59 Pemrenne TekcTOBBIX 3a1a4
anreOpandeckuM CriocoooM

53 Penienne TekcTOBBIX 3a1a4
anredpandeckum crnocooom

54 KonrponsHas pabora no reme "Cucremsl
ypaBHeHHUN"

55 HucnoBble HEPABEHCTBA U UX CBOMCTBA

56 HucnoBble HEPABEHCTBA U UX CBOMCTBA

57 JIunelinble HEpABEHCTBA C OJJHON
MIEPEMEHHOM U UX PELICHHE

53 JIunelinble HEpABEHCTBA C OJJHON
IIEPEMEHHOM U UX PEILLICHUE

59 JIvHeiHbIe HEpaBEHCTBA C OAHOM
MIEPEMEHHOM U UX PELICHHE

60 CucreMbl TMHEWHBIX HEPABEHCTB C
OJHOM MIEPEMEHHON U UX PEUICHUE

61 CucreMbl TMHEMHBIX HEPABEHCTB C




OJIHOM IIEPEMEHHOM U UX pEeIlIEHUe

CucTeMbl TUHEWHBIX HEPABEHCTB C

62 OJIHOM IIEPEMEHHON U UX pEeLICHUE

63 KBaspaTHbie HEpaBEHCTBA U X PELICHUE

64 KBaznpaTHble HEpaBEHCTBA U MX PELLIEHUE

65 KBagparHble HEpaBEHCTBA U UX PELICHUE

66 KBaznpaTHble HEpaBEHCTBA U UX PELLICHUE

67 KBajpaTHble HEpaBeHCTBA U UX PELICHUE
I'paduueckas nHTEpIIpETAIIUSL

68 HEPAaBEHCTB U CUCTEM HEPABEHCTB C
JBYMsI TIEpEMEHHBIMA
I'paduueckast uHTEpHIpETALHS

69 HEPAaBEHCTB U CUCTEM HEPABEHCTB C
JIBYMsI IEpEMEHHBIMA

70 KonrponbHas pabora no reme
"HepaBenctpa"

71 KBanparuunas ¢pyskius, e€ rpaduk u
CBOIMCTBA

7 KBanparuunas ¢pynkuus, e€ rpaguk u
CBOMCTBA

7 Kanparuunas ¢pynkuus, e€ rpaguk u
CBOMCTBA

74 [TapaGosna, KOOpAUHATHI BEPIIMHbI
napaboJIbl, 0Ch CAMMETPHH 1TapadoIIbI

75 [Tapa6oma, KOOpIMHATHI BEPIINHBI




napaboIIbl, 0Cb CAMMETPHUHU TTapadoIIbI

[TapaGosna, KOOpAUHATHI BEPIIMHbI

76
napaboIIbl, 0Cb CAMMETPHUHU TTapadoIIbI

77 [Tapabona, KOOpAMHATHI BEPLIMHbI
napaboJIbl, 0OCb CUMMETPUHU TTapadoJIbl

73 [Tapaboma, KOOpIUHATHI BEPIINHBI
napaboIIbl, 0Cb CAMMETPHHU TTapadoITbI

79 [Tapa6ona, KOOpAMHATHI BEPLIMHbI
napaboIIbl, 0Cb CAMMETPHUHU TTapadoIIbI

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

81 I'paduxu pynkmmit: y = kx, y =kx + b,
y=k/x, y=x3, y=vX, y=|X]|

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

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

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

85 I'paduxu pynkumit: y = kx, y =kx + b,
y=k/x, y=x3, y=vX, y=|X]|

26 Konrponbnas padora no reme
"OyHkuun"

87 ITonsiTHE YMCIOBOM MOCIIENOBATEIILHOCTH
3ajaHue Mocien0BaTeIbHOCTH

88 peKyppeHTHOU HopMystoit u popMyon

n-ro 4JicHa




89

Apudmernueckast 1 reoMeTpUIeCcKas
HpOrpeccun

90

91

92

Apudmernueckas 1 reoMeTpruIecKas
IpOrpeccuu

®DopMyIIbl N-TO YiieHa apruPMETHIECKON
U T€OMETPUYECKON MPOrpeccuil, CyMMBI
MEPBBIX N YJICHOB

®opMyIel N-To YiieHa apupMeTHuIecKoit
U T€OMETPUYECKON MPOrpeccuil, CyMMBI
MEPBBIX N YJICHOB

93

@opmyIibl N-ro WwieHa apuMeTHIecKomn
Y TEOMETPUYECKOHN IIPOIPECCHM, CyMMBI
IIEPBBIX N YJIECHOB

94

95

96

@opmyItbl n-ro WwieHa apuMeTHIecKon
Y TEOMETPUYECKOHN IIPOrPECCHM, CyMMBI
IIEPBBIX N YJIEHOB

@opMyIbel N-To YieHa apuMeTudecKoi
U TE€OMETPUYECKON MPOrPeccuil, CyMMBI
MEPBBIX N YJICHOB

N3obpakenue 4wieHOB apu(pMeTHIECKON
Y TEOMETPUYECKOMN MPOrpPEeCCU TOUKaMU
Ha KOOPAMHATHOU INIOCKOCTH

97

N306paxeHne wieHOB apu(MeTHIeCcKoi
U T€OMETPUYECKOH NMporpeccuii TOUKaMu
Ha KOOPAMHATHOH MJIOCKOCTH

98

99

JIMHEeWHBIN 1 SKCTIOHEHITUATbHBIA POCT

CJ10KHBIE TTPOIIEHTHI




100

101

CrnoxHBIC IIPOLCHTHI

KoHnTponbHas pabora 1o Teme
"YycI0BbIE NOCIEA0BATEILHOCTH"

102

[ToBTOpeHue, 06001IeHNE 1
CHCTEeMAaTH3allKs 3HaHWH. 3aIllCh,
CpaBHEHUE, AECHUCTBUS C
NEHCTBUTENFHBIMU YHCIIAMU, YUCIIOBAs
npsiMast

103

[ToBTOpeHue, 0600IICHUE U
cucreMarusanus 3HaHuu. [IponeHTsl,
OTHOIIEHHUS, IPONIOPLIUU

104

105

106

[ToBTOpenue, o600IICHUE U
cucremarusanus 3HaHui. OKpyrieHue,
npuOIMKEeHUE, OIICHKA

[ToBTOpEHME, 0O0OIICHNE U
cucTeMaru3alus 3HaHul. Pelienue
TEKCTOBBIX 3a71a4 apu(PMETHUECCKIM
crocodom

[ToBTOpenue, 060061IeHUE U
cucTeMaru3alus 3HaHui. Pelenue
TEKCTOBBIX 3a7a4 apu(pMeTUIeCKUM
crocobom

107

[ToBTOpenue, 06006IIeHUE U
cucTeMaru3aIus 3HaHul. Pelenne
TEKCTOBBIX 33134 apU(PMETUICCKUM
CII0CO00M

108

[ToBTOpEeHME, 0000IICHNE U
cUCTeMAaTHu3aIus 3HaHUH.




[IpeoOpazoBanue anredpandecKux
BBIPKCHUH, TOMYCTUMbIC 3HAYCHHSI

109

[ToBTOpeHme, 06001IEeHNE U
cHUcTeMaTu3alus 3HaHUM.
[IpeoOpazoBanue anredpandecKux
BBIPAKCHUH, JOMYCTUMbIC 3HAUCHHS

110

111

112

113

[ToBTOpEHME, 000OIICHHE U
CUCTEeMAaTH3aIns 3HAaHUH.
[IpeoOpazoBanme anredpandecKux
BBIPQXXCHHH, TOMYCTHMbIE 3HAYCHHUS

[ToBTOpEHME, 0O0OIICHHUE U
CcHCTEMaTH3aIs 3HAHUH.
[IpeoOpazoBanue anredpandecKux
BBIPAKEHUH, JOMYCTUMbIC 3HAUCHHS

[ToBTOpenue, 00001IIECHNE U
cucTemMarusanus 3HaHU. QOYHKINH:
MOCTPOCHHUE, CBOWCTBA U3YUYEHHBIX
byHKIMMA

[ToBTOpEHME, 0O0OIICHHE U
cucTeMarusanus 3HaHU. QOYHKINH:
MOCTPOCHHUE, CBOWCTBA N3YUYEHHBIX
byHKIMMA

114

[ToBTOpeHnue, 060061IeHUE U
cucremartusanus 3HaHui. OyHKIUN:
MOCTPOEHUE, CBOMCTBA U3YUEHHBIX
byHKIII

115

[ToBTOpEeHME, 0000IICHNE U
cucremaTusanus 3HaHui. OyHKIUU:
IIOCTPOEHUE, CBOMCTBA U3YYECHHBIX




byHKIMI

116

117

118

[ToBTOpEeHME, 0000IICHNE U
cuctemaru3anus 3HaHu. [ padudeckoe
pelICHUE YPAaBHEHUH U UX CUCTEM

[ToBTOpEHME, 0000IICHNE U
cucreMaTH3anus 3HaHui. ['paduyeckoe
pellcHHe YPaBHCHUHN B UX CUCTEM

HToroBast KOHTpoJbHAs paboTa

119

O0001IEHNE U cCUCTEMATH3AIINS 3HAHWI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

119







IHPOBEPAEMbBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOM OBPA30BATEJIbHOH IMTPOI'PAMMBI

7 KUIIACC
Kon .
IIpoBepsiemble nMpeaMeTHBIE Pe3yJbTAThI 0CBOCHHS OCHOBHOM
NpoOBePSIEMOro .
o0pa3oBaTe/IbHOI IPOrpaMMBbl OCHOBHOT'0 00111er0 00pa3oBaHUA
pe3yJbTara
IToBTOpEHMeE 32 6 KIace
55 Pemenue 3amau Ha HaxOXKIAEHHME YAacTHU OT ILIEJIOT0 U IEJIOro IO €ro
' gactu. [[poOHOE YHCII0 KaK pe3ysbTaT JesICHHs
Hcnonb3oBate OyKBbl i  OOO3HA4YEHUs YUCENl TpU  3alUCU
24 MaTeMaTHYECKUX BBIPAKEHUH, COCTABIATh OYKBEHHBIE BBIPAXKEHUS U
(bopMyIIbl, HAXOAUTH 3HAUCHUSI OYKBEHHBIX BBIPAKEHHIA
2.5 HaxonuTh HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA
3 Pemrenne TekcToBbIX 3a1a4
31 Pemare  MHOromaroBble  TEKCTOBbIE  3aJaud  apU(PMeETHUECKUM
' croco6om
Pemarp 3amaum, CBA3aHHBIE C OTHOLIEHUEM, ITPONOPLUOHAIBHOCTBHIO
3.2 BEJIMYMH, NMPOLEHTAMHU, pellaTb TPU OCHOBHBIC 3a/aud Ha JAPOOM U
MIPOLIEHTHI
1 UYucna v BIYMCIEHUS
. BoeinonHATe,  codyeras  yCTHbIE M IIUCBMEHHBIE  IIPUEMBI,
. apru(pMeTHIECKUE JEHCTBUS C PAIlMOHATLHBIMHI YHCIIAMH
Haxogute ~ 3Ha4YeHWsT  YMUCIOBBIX  BBIPAXCHHWM,  NPUMEHATH
1.2 pa3zHoo0pa3Hble CIOCOObI ¥ MPUEMBI BEIUMCIICHNS 3HAUYEHUI IPOOHBIX
BBIp)XEHUI, cofiepxKalux 0ObIKHOBEHHbIE U IECATHUHBIE IPOOH
[lepexoauts 0T omHOM (opMbl 3amMcu 4YMcen K  JApPYyroi
13 (npeoOpa3oBbIBaTh  JECATUYHYIO  JApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JECSITUYHYIO IpOOB)
1.4 CpaBHUBaTh M yHOPSAI0YNBATh pallMOHATIbHBIE YHCIIA
1.5 OKpyriasTh ynca




1.6

BBINOMHATE NPUKHUIKY W OLEHKY pe3y/bTaTa BBIYMCICHUH, OLECHKY
3HAQYEHUM YHUCJIOBBIX BBIPDAXKCHWN. DBBINONHATE  JIEHCTBUSA €O

CTCIICHAMU C HAaTYPAJIbHBIMHU IMOKA3aTCIIAIMHA

1.7

HpI/IMeHHTI) IMPU3HAKHU ACJTIUMOCTH, PAa3JIOKCHHUE HA MHOXUTCIIN

HAaTypAJIbHBIX YNCET

1.8

Pemlate  mpakTUKO-OPUEHTUPOBAHHBIE  3aJa4yd, CBA3AHHBIE C
OTHOLIECHUEM BEIINYMH, IIPONOPLUOHAIBHOCTBIO BEJINYUH,
MIPOLICHTAMH, WHTEPIPETUPOBATh pE3yJbTaTbl pELICHUS 3a1ad ¢
y4ETOM OTpaHMYEHUM, CBA3aHHBIX CO CBOMCTBAMHM PacCMaTpPUBAEMBIX

00BEKTOB

2.1

2.2

Anrebpanyeckue BbIpaXeHUs

Hcnonp3oBaTe  anreOpandecKkyrd TEPMUHOJOTHIO W CHMBOJIHKY,
IPUMEHSTH €€ B IIpoliecce OCBOCHHS y4eOHOro MaTepHraia

Haxomute 3HaueHust OYKBEHHBIX BBIPAKEHUH TpU  3aJaHHBIX

S3HAUYCHUAX IICPCMCHHBIX

23

24

2.5

2.6

BreimonsaTe Hp606p330BaHI/I${ LOCJIOro BbIPpAXCHHA B MHOI'OYICH

IIPUBCACHUCM HOZ[O6HI>IX CJ1ara€MbIX, paCKpbITUCM CKOOOK

BbINOnMHATE YMHOKEHHE OJTHOWIEHA HA MHOTOYIEH U MHOTO4YJIEHA Ha
MHOTIOYJIEH, NPUMEHATh (OpMyJIbl KBajgpaTa CyMMBl M KBaJpara
Pa3HOCTH

Ocy1ecTBISATh pa3iokKeHHEe MHOTOUJIEHOB Ha MHOKUTENH C TIOMOIIbIO
BBIHECEHHSI 32 CKOOKH OOIIEr0 MHOXKUTEIS, TPYIIITUPOBKH CIaraeMbIx,
MpUMEHEHUs (POPMYJT COKPAILIEHHOTO YMHOXKEHUS

[TpumeHsTH TPeoOpa3z0BaHNsT MHOTOUICHOB JIUIsl PEILICHHSI Pa3IMYHbBIX

3aa4 U3 MaTEMaTuK, CMCXKHBIX IIPCIMETOB, U3 peaHLHOﬁ MMPAKTUKU

2.7

Hcnons30BaTh CBOMCTBA CTENEHEH C HATYPAJIbHBIMH ITOKA3aTEISIMHU

U1 IpeoOpa30BaHMsl BEIPAXKEHUIH

YPaBHeHI/IH 1 HECPABCHCTBA

3.1

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

[IpoBepsTh, SABIAAETCS JIM YUCIO KOPHEM YPABHEHUS

3.2

[IpumensaTs rpaduueckue MeETOAbl MPH  PELICHUH JIMHEHHBIX

YPaBHEHUH U UX CUCTEM

3.3

[TogOupate mpuMepHI TIap YKCe, SIBISIOMNXCS PEIICHUEM JTUHEHHOTO




YpaBHEHHUS C ABYMs [T€PEMEHHBIMU

CtpouTh B KOOPAUHATHOM MJIOCKOCTU TpaduK JUHEHHOTO YPaBHEHUS C

34 IBYMsI TIEPEMEHHBIMH; IMOJB3YSICh TPaQHUKOM, MPHUBOAUTH MPHUMEPHI
pElIeHNs ypaBHEHUS
15 Pematsp cuctempl IBYX JIMHEHHBIX YPAaBHEHUH C JBYMsI IEPEMEHHBIMU,
. B TOM YHCJIE TpaprUeCcKu
CocTaBnaTh U pemaTh JUHEHHOE YPaBHEHUE UM CUCTEMY JIMHEHHBIX
3.6 YpaBHEHUH 1O YCIIOBHIO 3a1a4H, HHTEPIIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4M MOJIy4EHHBII pe3ynbTar
4 Koopaunats! u rpaduku. @yHKIUU
N300pakaTh Ha KOOPAMHATHOW MHPSAMOM TOYKH, COOTBETCTBYIOIINE
4.1 3aJlaHHBIM KOOpJAMHATaM, JIy4M, OTPE3KH, HHTEPBAJIbl, 3alMChIBATh
YHCIIOBbIE IPOMEKYTKH Ha aJIredpanueckoM s3bIKe
4o OTrmeyaTs B KOOPAMHATHOW IUIOCKOCTM TOYKH IO 3aJaHHBIM
' KOOpJMHaTaM
43 Crpoutb rpaduku TuHEHHBIX QyHKIUH. CTpouTh rpaduk GQyHKIHNA Yy
' = [x]
OnuchiBaTh C MOMOIIBIO (DYHKIUI H3BECTHBIE 3aBUCUMOCTH MEXTY
4.4 BEJIMYMHAMU: CKOPOCTb, BpEMsI, PACCTOSIHHE, LEHY, KOJIUYECTBO,
CTOUMOCTb, IPOU3BOUTENBHOCTh, BpeMsl, 00BEM pabOTHI
4.5 HaxonuTh 3HaueHue (GyHKIMU MO 3HAUYEHUIO €€ apryMeHTa
[lonumars rpaduueckuii crmoco0 MpenCTaBICHUS M aHAIU3a
4.6 uHpOpMaLlMK, W3BJIEKATh M HHTEPHOPETHUPOBATh HHPOPMALUIO U3
rpa¥KoOB peasibHbIX IPOLECCOB U 3aBUCHMOCTEN
8 KITIACC
Kon .
IIpoBepsiemble MpeaMeTHBIE Pe3yJbTAThl 0CBOCHHS OCHOBHOM
NpOBEPSIEMOro .
o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOTO 00111ero 00pa3oBaHUsA
pe3yJbTarTa
1 Hucna u BEIYUCIIEHUS

1.1

Hcnonb3oBaTh Ha4dyaJIbHBIC INpeACTaBJICHUA 0 MHOXCCTBC
I[GI\/'ICTBI/ITGJ'H)HI)IX YuCCll Jjid CpaBHCHHA, OKPYIJICHUA U BBIYHCIICHHI

1/1306pa>1<aTL JIeCTBUTEIbHEIE YHCIIa TOYKaMH Ha KOOpZ[HHaTHOﬁ




NpAMO

1.2

[IpumensiTb  moHsATHE  apuU(METHUYECKOrO0  KBAJApPaTHOTO  KOpPHS,
HaXOJUTh KBaJpPAaTHbIC KOPHHU, WCIIONB3ys] MPU HEOOXOIUMOCTH
KaJIbKYJISITOP, BBIIOJIHATH MpeoOpa3oBaHusl BIPAKEHUH, COAepKaIIUX

KBaJpaTHbIC KOPHU, HUCIIOJIb3Ysl CBOMCTBA KOpHEN

1.3

Hcnonp30BaTh 3amudCH  OONBIIMX M MallbIX 4YHCEI C IIOMOIIBIO

JECATUYHBIX ApOOeH u cTernene uncia 10

Anrebpanyeckue BhIpaKEHUS

2.1

[IpuMeHsSTh TOHSATHE CTENEeHW C LEeJIbIM IOKa3aTeleM, BBIOIHATh
MpeoOpa3oBaHus BBIPAXKEHUH, COAEPKAINIUX CTENEHH C IEJIBIM

II0Ka3aTcJjIEM

2.2

23

24

BBIMONHATE ~ TOXKJIECTBEHHbIE  MPEOOpa3oBaHUSI  PALMOHAIBHBIX
BBIPOKCHUH Ha OCHOBE MpPaBWJI JEHCTBUI HaJ MHOTOWICHAMH H
anredpandecKuMH IpoosiMu

PacknanpiBaTh KBagpaTHBIN TPEXWICH HA MHOKHUTEIH

[IpumensiTh npeoOpa3oBaHusl BBIPAXKEHUN AJI PELICHMs] pa3IMYHBIX

3a/la4 U3 MaTCMAaTUKH, CMCKHBIX IIPEAMETOB, U3 peaHLHOﬁ IMPaKTUKH

ypaBHCHI/IH U HCPAaBCHCTBA

3.1

Pematsn HHHeﬁHble, KBaJApAaTHBIC YpaBHCHHA U PpallMOHAJIbHBIC
YpaBHCHUA, CBOAAIINECA K HHM, CUCTEMBI ABYX ypaBHeHI/II\/JI C JIByMH

NEPpCMCHHBIMU

3.2

[IpoBomnuTh mpOCTEHIINE WCCIECIOBAHUS YPAaBHEHUHM U  CHUCTEM
ypaBHEHMH, B TOM 4YHCI€ C TNPUMEHEHHEM TIpaduyecKux
npescTaBieHni (ycTaHaBIMBaTh, UMEET JIM ypaBHEHUE WIIU CHCTEMa

ypaBHeHI/Iﬁ peUICHUA, €CJIM UMCCT, TO CKOJIBKO, U npoqee)

33

Ilepexoaute OT cnoBecHOW  (OpPMYTUPOBKM  3agaud K €€
anreOpandeckod MOJENH C IOMOIIBI0 COCTABICHUS YPABHEHUS WM
CHUCTEMbl ypaBHEHHH, HWHTEPNPETUPOBATH B  COOTBETCTBUU C

KOHTEKCTOM 3a]1a4¥ MTOJTYYECHHBIN pe3yJibTaT

3.4

[IpuMeHATH CBOWMCTBA YNCIOBBIX HEPABEHCTB JUIsl CPABHEHM S, OLICHKH,
peunaTh JIMHEWHbIE HEPABEHCTBA C OJHOM NIEPEMEHHON U UX CUCTEMBI,
naBaTh  rpauyecKkyl0  WUIIOCTPALMI0O  MHOXECTBAa  pelIeHUi

HCPAaBCHCTBA, CUCTCMbI HCPABCHCTB

OyHKIMU




IlounMaTs M HCIOJB30BATh (bYHKI_II/IOHaJ'IBHI)Ie IIOHATHUA W A3BIK

(TepMUHBI, CUMBOJIMYECKHE OO0O3HAUYCHHS), OMPEACIATh 3HAYCHHUE

4.1
(GYHKIMU 10 3HAYEHUIO apryMeHTa, ONpeNeNsTh CBOMCTBA (YyHKLIMHU
o e€ rpaduky
Ctpoutb rpaduKu 37eMEeHTapHBIX (PYHKIHMIA BUAA:
4.2 y=kfx — 2 =3 y—= = o
. y=Fkix ,y=x?y=x3Yy=|X|, onuceBaTh CBOWCTBA YNUCIOBOU
¢byHKIMYU 110 €€ TpaduKy
9 KIIACC
Kon .
IIpoBepsiemble IpeaMeTHBIE Pe3yJbTAThI 0CBOCHHS OCHOBHOM
NPOBEPSAEMOro .
00pa3oBaTeJILHON NMPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHuUs
pe3yJbTarta
1 UYucna v BBIYMCIECHUS
CpaBHuBaTh M YNOPSAJOYMBATH pAlMOHAJIbHBIE W HppalMOHAIbHbIE
1.1
qucna
BrimonHaATe apupmMeTndeckne AeUCTBUS ¢ PallMOHATBHBIMH YHCIAMH,
1.2 coueTasl YCTHbIE U NUCbMEHHbIE NMPUEMBI, BBINOJHATH BBIUMCICHUS C
UpPPaLMOHAIbHBIMU YHCIAMHU
Haxonnute 3Ha4eHMs CTENEHEW C LENIBIMU IOKA3aTelsIMH U KOPHEM,
1.3
BBIUYHCIIATH 3HAUYEHNUS YMCIOBBIX BBIPAXKEHUN
OKpyrisiTh 1EHCTBUTENbHBIE YHMCIIA, BHITOJIHATh IPUKHUIKY pe3yJbTaTa
1.4
BBIYMCIICHH, OLIEHKY YMCIIOBBIX BBIPAKEHUMN
2 VYpaBHEHUs U HEPABEHCTBA
Pemarp uHENWHbIE W KBaJpaTHbIE ypaBHEHUS, YPAaBHEHHS,
2.1
CBOJISIIIMECS K HUM, NPOCTeHIe qpoOHO-palliOHAIbHbBIE ypaBHEHUS
Pemrats cucteMsl IBYX JIMHEMHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU
2.2 U CUCTEMBI JIBYX YPAaBHEHUH, B KOTOPBIX OHO YPaBHEHUE HE SIBIISAETCS
JINHEWHBIM
Pemate TekcToBBIE 3aJauM ajaredpanyecKuM CrnocoOOM C MOMOILBIO
23

COCTABJICHUSI yPAaBHEHUS WJIM CHCTEMBI JBYX YPaBHEHHH C JIBYMs




NEPpCMCHHBIMU

24

2.5

[IpoBoauTh mpOCTEHIINE WCCIECIOBAaHUS YPAaBHEHUHM U  CHUCTEM
ypaBHeHMH, B TOM 4YHCI€ C TNPUMEHEHHEM TIpaduyecKux
NpeJCTaBICHUN (HapuMep, yCTaHAaBIUBaTh, UMEET JIU YPABHEHUE UIIH

CUCTEMa ypaBHEHUH pelIeHHUs], €CITH UMEET, TO CKOJIBKO)
Pemate  nuHElHBIE  HEPABEHCTBA, KBAJApPATHBIE  HEPABEHCTBA,
M300paxkaTh peIIeHNEe HEPaBEHCTB Ha YHCIOBOM MPSMOIi, 3a1ChIBATh

PEIICHUE C ITIOMOIIBKO CUMBOJIOB

2.6

Pemrate cucTeMBI JIMHEMHBIX HCpPaBCHCTB, CHCTEMblI HCEPABCHCTB,
BKIIIOYAIOMKUEC KBAaJApPaTHOC HCPABCHCTBO, 1/1306pa>1<aTb pEeUICHUC
CUCTCMblI HCPABCHCTB Ha YHUCIOBOM HpﬁMOﬁ, 3alMUCbIBaTh PCHICHUC C

IIOMOIIBIO CUMBOJIOB

2.7

Hcnons30BaTh HEpaBEHCTBA NIPU PEILICHUH Pa3IMYHBIX 33124

DOyHKIU

3.1

3.2

3.3

PacnosnaBath  (QyHKIMM ~ W3y4eHHBIX  BUAOB.  Iloka3wiBaTh
CXE€MaTHYECKH PacIoyioKeHHE Ha KOOPAMHATHOM IIIOCKOCTU I'paMKOB
bynkuii Buaa: y=kx, y=kx+b, y=~k/x, y=ax’+bx+c, B 3aBUCUIMOCTH OT
3Ha4eHUH K0A((OUIIMEHTOB, ONUCHIBATH CBOWCTBA (DYHKITHIA
Iloka3piBaTh CXEMAaTHYECKH pPAcIOIOKEHHE Ha  KOOPJUHATHOU
VX, y = |X| ¥ omuchIBaTh = MJIOCKOCTU TpaduKOB (PYHKIMI BUAA Y
cBoiicTBa (pyHKUNMI

Crpouth ¥ M300paxkaTh CXEMaTHYECKH TIpadUKu KBaJPaTHUHBIX

(GyHKIUH, ONMUCHIBATH CBOMCTBA KBAaApaTUYHBIX (QYHKIUH MO HX

rpaduxam

3.4

Pacnio3HaBaTh KBaIpaTWuHyr (YHKIHIO TO (QOopMmyne, MPHUBOAUTH
MpUMephbl KBAaJPAaTUYHBIX (QYHKIUM M3 peanbHOM JKWU3HM, (PU3MKH,

reoMeTpuu

ApudmeTrrueckas U TeoMeTprudecKasi Iporpeccuu

4.1

Pacrnio3HaBaTh apuMETHUECKYIO M TEOMETPHUUECKYIO IPOrPECCHU TIPU

Pa3HBIX CIOCO0aX 3aaHMs

4.2

BERINONHATE BBIYHUCICHHS C MCIOJIb30BAaHUEM (I)OpMYJ'I n-ro 4JjICHa

apu(pMeTUYECKOH U TeOMETPUYECKOM MPOrpeccuid, CyMMbl HEpPBBIX N




YJICHOB

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

43

IJIOCKOCTH

Pemate 3amaun, cBsA3aHHBIE C YMCIOBBIMH IOCJIEIOBATEIBHOCTSMHU, E
4.4 TOM 4HCI€ 3aJadyd U3 PEATbHOW JKM3HM (C HCIOJIb30BAaHUEM

KaITbKYJISITOPA, TU(GPOBBIX TEXHOJIOTHIA)




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

7 KIIACC
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
IToBTOpEeHne 3a 6 kiacc
27 Pewmenne 3amau Ha HaxOKJIEHHE 4acTH OT LEJIOr0 U ILEJIOro IO €ro 4acTu.
' JpoOHoe 4nciIo KaK pe3yJsbTaT JelIeHHs
ITonsiTue mpoueHTa. Borurcienue npoueHTa oT BEIMYUHbI U BETUYHHBI 110 €€
2.6 IPOLIEHTY. Belpa)keHue MpoLeHTOB eCATUYHBIMU Ipo0sMu. Pemenue 3agau
Ha MPOLEHTHI. BrIpakeHnEe OTHOIIEHUS BEJIMUMH B IPOLEHTAX
3 [TonoxxurenbHbIE M OTPULIATENbHBIE YHCIA
ITonoxxurenbHble U OTpULaTeNbHble uMcna. Llensle uncna. Moayne uucna,
3.1 reoMeTpuuecKasl MHTepHpeTanus MoAyis uucna. M3o0paxeHue yucen Ha
KOOpAMHATHOH npsiMoil. YnciaoBble mpomMexxyTku. CpaBHEHHE YHCET
12 Apudmerndeckne JEWCTBUS C TOJOXKHUTEIBHBIMH ¥ OTPULATEIHLHBIMHU
' qHCcIaMu
5 Pemenue TekcToBBIX 3a1a4
5.1 Pemmenne TekCTOBBIX 337249 apu(PMETUIECKUM CTIOCOOOM
55 Pemenue normyeckunx 3amad. Pemenume 3amad mepeGOpoM BceX BO3MOKHBIX
' BapHaHTOB
Pemenne 3amad, copepxkalllx 3aBUCHUMOCTH, CBS3BIBAIOIIUX BEJIUYMHBIL:
CKOpPOCTb,  BpEMsl,  pacCTOsHHME, I1€Ha, KOJUYECTBO,  CTOMMOCTH,
53 HPOM3BOIUTEIBLHOCTD, BpeMs, 00bEM paObOThl. EMUHUIIBI H3MEPEHUs: MACCHI,
CTOMMOCTH, PACCTOSIHUS, BpPEMEHH, CKOpocTH. CBs3b MEXIYy €IUHHIIAMU
W3MEPEHMS Ka)K10M BETMUMHbI
54 Pemenne 3amay, CBSI3aHHBIX C OTHOLIEHHEM, IIPONOPLUOHAIBHOCTBHIO
' BEJIMYMH, IPOLIEHTaMU; PEILIEHNE OCHOBHBIX 3a/1a4 Ha JJPOOU U MPOLEHTHI
4 ByKkBeHHBIE BBIpaXEHUSA. Y PABHEHUS
[Ipumenenne OykB [ 3a0UCHM  MaT€MaTUYECKUX  BBIPAKEHUH U
4.1 npemioxkenuit.  CBoiicTBa  apudmeTnueckux  JedcTBuil.  BykBeHHbIE

PaBCHCTBA, HAXOKACHUC HCU3BCCTHOI'O KOMIIOHCHTA

Yucia U BEIYUCIIEHUS




1.1

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

»

I peanbHOM MPaKTUKHU HA YacTH, Ha Ipoou

13 Crenenb C HaTypajJbHBIM IIOKa3aTeJeM: OMpeJeNeHre, NpeoOdpa3oBaHHe
' BBIPa)KEHUI1 Ha OCHOBE OIPEJIENIEHUs, 3aMUCh OOJIBIINX YUCET

14 [TponieHTHl, 3amMch NMPOLEHTOB B BUIE APOOM U IpoOM B BHUJE HMPOLIEHTOB
' Tpu OCHOBHBIE 3a7]a4M HA NIPOLICHTHI, PEIICHUE 3a/1a4 U3 PealbHOU NIPAKTUKU

Ls IIpuMeHeHrne TPU3HAKOB  JCIMMOCTH, PA3JIOKEHUE HAa  MHOXHUTEIH
' HaTypaJIbHBIX YUCEIl

L6 PeanbHble  3aBucMMOCTH, B TOM 4ucie mpsmMas UM oOpaTHast
' IIPONOPLUOHATIBHOCTU

2 Anrebpanyeckue BbIpaXKCHUS

1 ITepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUS C IEPEMEHHOM. JlomycTuMBbIe
' 3HA4YCHMSI [IEPEMEHHBIX

55 [IpencraBineHne 3aBUCHMOCTH MEXIy BEIUYMHAMH B BUAC (OPMYIIBIL.
' Beruucnenus no gpopmynam

53 [TIpeoOpa3oBanue  OYKBEHHBIX  BBIPDAKEHHMH, TOXXIECTBEHHO  pPaBHBIE
' BBIPAXKECHUS

2.4 CBoiiCTBa CTENEHH C HATYPaJIbHBIM [TOKA3aTEIEM

5 Opnowiensl 1 MHorowieHsl. CreneHp MHorowieHa. Cillo)keHue, BBIYMTAHUE
' YMHO>KEHHE MHOT'OUYJIEHOB

26 @opMyIIbl COKPAIIEHHOIO YMHOKEHMS: KBaIpaT CyMMBI U KBaJpaT Pa3HOCTH.
' dopmyia pa3HOCTH KBaapaToB. Pa3okeHne MHONOWIEHOB HA MHOXKHUTEIN
3 YpaBHeHus

11 VYpaBHeHHe, KOpEHb YypaBHEHHWs, MpaBWia NpeoOpa3oBaHMs YypaBHEHUS,
' PaBHOCUJIBHOCTh YPaBHEHHU

12 JIuneliHoe ypaBHEHUE C OJHOW IIEPEMEHHOM, YHUCJIO KOpHEW JIMHEWHOIO
' YpaBHEHUS, PEUICHUE JTUHEUHBIX YPABHEHUI

33 CocTraBieHre ypaBHEHUH 110 YCJIOBUIO 3a7jauu. PellieHre TeKCTOBBIX 3a/1a4 C
' [IOMOILBIO YPaBHEHU

34 JluneiiHOE ypaBHEHUE C ABYMS MIEPEMEHHBIMU U €ro Tpaduk

3.5 Cucrema [ByX JIMHEWHBIX YpaBHEHHUH C JByMsl INepeMEHHbIMU. Pemenue




CUCTEM ypaBHEHHUH crlocoOOM MOJACTaHOBKH. [IpumMeps! pereHus: TeKCTOBBIX

3a/1a4 ¢ IOMOIIBIO CUCTEM YPaBHEHUU

4 Koopnunats! u rpaduku. @yHKIUU

4.1 KoopanHara Touku Ha npsAMoOn

42 Hucnossle IpoMeKyTKH. PaccTossHue MeX Iy 1BYyMs TOYKaMU KOOPIMHATHON
' MPSAMO

T [TpssmoyronpHas cucrema koopamHar, ocu Ox m Oy. AbGcrucca ¥ OpAMHAT
' 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 uncna. IloHsTHe 00 HppalMOHAIBHOM 4YHCIIE.
' JlecsiTuuHble MPUOIMKEHNS UPPALMOHATIBHBIX YHCE

CpoiicTBa apuMeTHYeCKUX KBagpAaTHbIX KOPHEM M HX NpPHUMEHEHHue K
1.2 peoOpa30BaHUIO YHUCIIOBBIX BHIPAKEHUN U BHIYUCICHUSAM. J[leiCTBUTEIbHbBIE
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

Pemienue ypaBHeHMi, CBOASIIMXCS K JIMHEHHBIM U KBaJIpaTHBIM

3.3 [Ipocreiimue ApoOHO-paIMOHAIbHBIC YPABHEHUS
I'padpuueckas uHTEpIIpETALMsl YPaBHEHUN C [BYMs IEPEMEHHBIMU U CUCTEM
3.4 JUHENHBIX YpaBHEHUM C JAByMs IEepeMEeHHbIMH. IIpumepsl pelieHust CHCTEN
HEJIMHEWHBIX YPAaBHEHUH C JIBYyMs IIEPEMEHHBIMU
35 Pemrenne TekcTOBBIX 3a7a4 anreOpandecKuM crocooom
3.6 UucnoBble HEpAaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0jHON IEpEMEHHOM
3.8 PaBHOCMIIBHOCTH HEPAaBEHCTB
3.9 JIuHeliHbIe HEpaBEHCTBA C OJIHOM MepeMEHHON
3.10 CucreMbl TMHEMHBIX HEPABEHCTB C OJIHOM NMEepeMEHHOMN
4 OyHKIUU
il [onsatne ¢ynkuuu. OOnacTe oONpeAereHUs M MHOXKECTBO 3HAUYCHHH
' ¢bynkun. CnocoObl 3a1anus QyHKIUH
4.2 I'padux Gpynkuuu. YreHre cBOWCTB (GYHKINH 110 €€ TpapuKy
4.3 [Tpumeps! rpadukoB GYHKIUH, OTPAsKAIOUINX peallbHbIE TPOLIECCH
44 @OyHKIMY, OIHUCHIBAIOIIME NPAMYI0O M OOpaTHy:0 HpPONOPLUUOHAIbHBIE
' 3aBUCUMOCTH, UX IpapuKu
4.5 OyHkuuu y =x?% y = x?
4.6 |Lx, y = |[x = OyHKIUH )
4.7 I'paduueckoe penieHre ypaBHEHUH U CUCTEM YpaBHEHUH
9 KIIACC
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUS
1 Yucna v BBIYUCICHUS
. ParnmonanbHple yuciia, UppalMOHAJIbHBIE YHUCIA, KOHEYHbIE M OECKOHEUHbIE
' JECATUYHBIE TPOOH
MHOXeCTBO JICHCTBUTEIIBHBIX YUCEN, IEHCTBUTENbHBIC YNCIIa KaK OECKOHEUHbIE
- JecsTHUHBbIE TpoOu. B3auMHO 0/IHO3HAYHOE COOTBETCTBHE MEXK/1Yy MHOXKECTBOM
' JENCTBUTENBHBIX YUCET U KOOPAUHATHOMN NpsiMoil. CpaBHEHUE 1€HCTBUTENBHBIX
yucel
1.3 Apudmerrueckue T1eUCTBUS C ICUCTBUTEIBHBIMUA YUCIIAMH




W3mepenus, mpuOIMKeHus, OLUEHKUA. Pa3Mepbl 0OBEKTOB OKpYKAIOIIEro Mupa

JUTUTENILHOCTh TPOLIECCOB B OKpysKatomeM mupe. [IpubmmkéHHoe 3HaueHHE

t4 BEJIMYMHBI, TOYHOCTh Npubnmxenus. Okpyrienue uucen. [Ipukuaka v oueHka
pE3yJIbTaTOB BBIYMCIECHUI
2 YpaBHEHHs U HEPABEHCTBA
2.1 YpaBHEHHUsI C OJHOU ITIEPEMEHHON
2.2 JInneiinoe ypaBHeHue. Pemenne ypaBHEHUH, CBOAAIINXCS K JIMHEHHBIM
23 KBanpatHoe ypaBHeHMe. PenieHre ypaBHeHUH, CBOIALINXCS K KBaIpaTHBIM
4 bukBagpatHoe ypaBHeHue. I[lpumepsl pelieHHs YpaBHEHUW TpPEThbed U
' 4eTBEPTOU CTEIIEHEN Pa3JI0KEHUEM Ha MHOKUTEIN
2.5 Pemenue npoOGHO-palioHaIbHBIX YpaBHEHUI
2.6 Cucrembl ypaBHEHUI
2.7 YpaBHeHHE ¢ IBYMS IEPEMEHHBIMU H €ro rpaduk
2.8 Pemenne cucreM IByX JIMHEHHBIX YPAaBHEHUN C ABYMS IEPEMEHHBIMU
20 Pemenne cucreM AByX ypaBHEHMH, OJHO U3 KOTOPBIX JMHEWHOE, a IPyroe —
’ BTOPOH CTEIIEHU
2.10 ['paduueckast UHTEpIIPETAIMS CUCTEMbI YPAaBHEHHM C IByMsI IEPEMEHHBIMH
2.11 Pemienne TeKCTOBBIX 33724 alreOpanyecKuM CIiocoooM
2.12 YuciioBbIE HEPABEHCTBA U UX CBOWCTBA
2.13 PemreHne nuHENHBIX HEPABEHCTB C OJHON IIEPEMEHHOM
2.14 Pemenne cucreM TMHENHBIX HEPABEHCTB C OJTHON ITEPEMEHHOMN
2.15 KBanparHble HepaBeHCTBa
516 I'paduueckass uHTEpHpeTalusi HEPABEHCTB M CUCTEM HEPABEHCTB C ABYMs
' NePEMEHHBIMU
3 OyHKIMH
31 KBanpatnunas ¢ynkuusa, e€ rpapuk u cpoiictBa. I[lapabona, KoopAHHATHI
. BEPIIMHBI 1apaboJIbl, OCb CHMMETPHUH Mapad0Ibl
3.2 I'paduku bynkumit y=kx, y=kx+b u ux cBoiicTBa
33 I'paduku bynkuuit y=~k/x, y = x*> u ux cBoiicraa
34 ['paduku pyHKIUH , U UX CBOMCTBA
4 YucioBbIe TOCIEN0OBATEIILHOCTH
il Omnpeznenenue U crnocoObl 3aaHKsl YUCIOBBIX IOCIENOBATEIbHOCTEH. 3alaHue

MOCJIEI0BATEIbHOCTU PEKYPPEHTHON (hopMyIIoit U (opMyJIoi n-ro ujaeHa




Apudmernueckass mporpeccus. Dopmynbl  n-ro  uigeHa apuPpMETHIECKOM

42 MIPOTPECCUH, CYMMBI TIEPBBIX 71 YJIEHOB

43 I'eomerpuueckas mnporpeccus. PopMyinbl #n-r0  WIEHa T'€OMETPUYECKON
' MIPOTPECCUU, CYMMBI IIEPBBIX 71 YJICHOB

14 N3o00pakeHre 4WICHOB apu(METHUYECKOW ¢ TEeOMETPHUYECKOW TMpOrpeccHid
. TOYKAMU Ha KOOPAUHATHOMW IUIOCKOCTH. JIMHENHBIN U SKCHOHEHUMAIbHBIA POCT

4.5 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 OmnepupoBaTb 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 Apyrux y‘le6HLIX opeamMETOB

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 MHOXHTEIH, B
TOM 4HCIE€ C UCHOJIb30BaHUEM (OpPMYT pa3HOCTH KBAJApPaToB U

KBaJpaTa CyMMBbI 1 pa3HOCTH

Vmenue OICPHUPOBATH MTOHATUAMMU: YHUCJIIOBOC PABCHCTBO, YPABHCHUC C




OJIHOM TIEPEMEHHOW, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
NIEPEMEHHOI; yMEHHME pellaTh JMHEHHbIE M KBaJpaTHbIE YPABHEHMS,
IpOOHO-PallMOHANBHBIE YPAaBHEHUS C OJHON NMEpEeMEHHOH, CHCTEMbI
JBYX JIMHEHHBIX YpPaBHECHW, JUHEHHBbIE HEPABEHCTBA U UX CHCTEMBbI
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: IOCJIICA0BATCIIBbHOCTD,
apupmeTHyeckass M IeOMETpUYecKas  IPOrpeccud;  yMEHHE
HCIOJIb30BaTh CBOWCTBA MOCJENI0BATENIbHOCTEH, (POPMYJIBI CYyMMBI U
o0Ilero wieHa MpH PELICHUH 3aJad, B TOM YHUCIIE 3a/1a4 U3 JIPYTUX

Y4EOHBIX MPEIMETOB U PEATTbHOMN KU3HU

YMeHue pemiath 3aJadyd pa3HbIX TUIOB (B TOM 4YHCIIE€ HAa MPOLEHTHI
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 INOJIYYEHHOE PEIIEHUE U OLEHMBAThH IPaBIONOAOOHOCTH

MOJIYUYCHHBIX PC3YyJIbTATOB

YMeHue onepupoBaTh MOHATHSAMHU: (QHUrypa, TOUYKA, OTPE30K, Mpsmast
7y, JIOMaHasl, yroJjl, MHOTOyTOJIbHUK, TPEYTOJIbHUK, paBHOOEIPEHHBIN
U PaBHOCTOPOHHUN TPEYTOJIbHUKH, NPSIMOYTOJIBHBII TPEYroOJbHUK,

MeanaHa, OUCCEeKTpUca W BBICOTA TPEYTOJbHHMKA, YETHIPEXYTOJbHUK,

M



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

M3YYEHHBIX CBOMCTB QUryp u ¢pakToB

10

YMeHHe omepupoBaTh TMOHATHSAMHU: PABEHCTBO (HIYp, PaBEHCTBO
TPEYTOJbHUKOB; MAapaUIeIbHOCTh M TMEPIEeHAUKYISIPHOCTh MPSIMBIX,
yroa MEXIy TpsIMbIMH, TEPIEHANKYJSAp, HAKIOHHAS, IPOCKIHS,
nogobue puryp, noJoOHbIE TPEYTOIBHUKH, CHMMETPHUS] OTHOCUTEIHHO
TOYKH M TPSIMOH; yMEHHE paclio3HaBaTh PAaBEHCTBO, CUMMETPHUIO U
nogobue ¢Guryp, napauieIbHOCTh M MEPHEHAUKYISIPHOCTh HPSMBIX B

OKpYyZKaromem MHupe

11

YMeHue onepupoBaTh 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

12

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

CHUMBOJIbHOMY OITMCAHUIO

13

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

MIPEAMETOB U peabHOM KU3HU

14

YMeHrne OnepupoBaTh IMOHATHUSIMH: CTOJIOMKOBBIE M KPYTOBBIE
JIUarpaMMmbl, — TaOmuIBl, cpenHee  apudmMeTHueckoe, MeIuaHa,

HauOoJblllee ¥ HAauMEHbIIEe 3HAYEHMs, pa3MaX 4YHCIOBOro Habopa;

YMCHUC H3BJICKATH, HUHTCPIPETUPOBATH n Hp606pa3OBLIBaTL




15

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 BEPOSTHOCTH 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
IHO MATEMATHUKE

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

1 Yucna 1 BBIYUCICHUS

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

1 OOBIKHOBEHHBIE M JIeCATUYHbIE  JApPOOM,  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 Anrebpandeckue BhIpaXKCHUS

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  CTEINEHH. HevictBuss ¢
. apu(pMeTUYECKUMHU KOPHSMHU HaTypaJIbHOM cTereHn
3 YpaBHEHMsI 1 HEPABEHCTBA

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

35 Llensie u nApoOHO-palOHANbHBIE HepaBeHCTBA. CHCTEMbI UM COBOKYIHOCTH
' HEPABEHCTB

33 Pemenme TeKCTOBBIX 3aa4
4 YucoBbIe TOCIENOBATEIILHOCTH

4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 3a/IaHUS ITOCIIEI0BATEIbHOCTEN

4.2 Apudmernueckas u reomerpuueckas mnporpeccud. dopmyna  CIOXKHBIX




IIPOLICHTOB

5 DyHKIHUH
OyHknusa, crnocodbl 3amanus  GyHkuuu. ['padux  dynkumm. OO6macTh
omnpeeseHUs] 1 MHOXKeCTBO 3HaueHn QpyHkiuu. Hynu dyuakmuu. [IpomexyTku
5.1. 3HAKOIMOCTOSIHCTBA. [IpOMEKYTKM MOHOTOHHOCTH (yHKIHMU. MaKCHMyMBI |
MUHUMYMBl (yHKIMA. HanOospliee W HauMeHblIee 3HaueHHE (GYHKIUU Ha
IPOMEXKYTKE
6 Koopaunats! Ha IpsIMOM U IIIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapTOBBI KOOPJIMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 uX CBOMCTBA
7.2 TpeyronbHHUK
7.3 MHOroyrojasHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 N3mepeHne reoMeTpuuecKknx BETUUYNH
7.6 Bexkropsl Ha 10CKOCTH
8 BeposiTHOCTB U cTaTHCTHKA
8.1 OnucarenpHas CTaATUCTUKA
8.2 BepositHOCTB
8.3 KomMOuHaropuka
8.4 MHoxecTBa
8.5 ['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
«IIpocsemienue»

* 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
«IIpocsemienue»

* 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

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET
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