MYHHUIIUIIAJTBHOE ABTOHOMHOE
OBHIEOBPA30BATEJIBHOE YYPEXKJIEHHE
CPE/IHSA OBIIEOBPA3OBATEJIBHASA HIKOJIA Ne 143

PACCMOTPEHO
Ha zacenanun 11IMO

oToKQ Ne 1 ot 27.08.2025
/ (Bpeisranosa H.H.)

COI'JTACOBAHO

3aMgCTHTENb JHPEKTOpa
%ﬁ (Kocce K.M.)

YTBEPX/EHO
Hupexrop MAOY COLLI Ne 143

£ (M.K. JleBuHckas)
Ipuka3s Ne 122-O ot 29.08.2025

INPUJIOKEHHUE Ne 8

(k OCHOBHO# 0Opa3oBaTesbHOM MporpaMMe OCHOBHOTO 0011ero oopazoBaHus)

PABOYAS TIPOT'PAMMA
y4eOHOro npeamera «Ajaredpa»
(ocHOBHOE 00111ee 06pazoBaHHe)

ExarepunOypr, 2025




HOACHUTEJIBHAS 3AIINCKA

AnreOpa sBISE€TCS OJHUM U3 OMNOPHBIX KYpPCOB OCHOBHOI'O OOIIETO
oOpa3oBaHusA: OHa OOecleurMBaeT W3y4YeHUEe JAPYruxX AUCHUIUIMH, Kak
€CTEeCTBEHHO-HAYYHOTO0, TaK W TyYMaHUTAPHOTO LMKJIOB, €€ OCBOEHHUE
HEOOXOIUMO ISl TPOJOJDKEHHS OOpa3oBaHUS U B IOBCEIHEBHON >KU3HM.
PazButre y o0O0ydarmuxcsi HAy4YHbIX MPEJCTABICHUM O MPOUCXONKIECHUU U
CYIIHOCTU aire0pandyeckux abCTpakIuid, Cloco0e OTpaKEHUs MaTeMaTHUYEeCKON
HAyKOM SIBICHWM W MPOLIECCOB B MPUPOJIE U OOIIECTBE, POJIM MATEMATHUECKOTO
MOJCIMPOBAHUS B HAYYHOM TIO3HAHUM U B TIPAKTUKE CHOCOOCTBYET
dbopMUPOBaHUIO  HAYYHOTO  MHUPOBO33PEHUS W KAaueCTB  MBIIUJICHUS,
HEOOXOAUMBIX IS ajJamnTallid B COBPEMEHHOM IM(poBOM oOOIIECTBE.
N3ydenne anreOpbl oOecreunBacT pa3BUTUE YMEHUs HAOIIOJaTh, CPABHUBATH,
HAXOJIUTh 3aKOHOMEPHOCTH, TPeOYyeT KPUTUYHOCTH MBIIIJIEHUS, CIIOCOOHOCTU
apryMEHTHPOBAHHO OOOCHOBBIBATh CBOMW JEHCTBUSI M BBIBOJIBI, ()OPMYIUPOBATH
yTBepxkAcHUsA. OCBOCHHE Kypca anreOpsl 00ecreynBaeT pa3BUTHE JIOTHUYECKOTO
MBIIIIJICHUST OOYYarONIUXCS: OHHM HCIIONB3YIOT JEAYKTUBHBIC M WHIYKTHBHBIC
paccyxaeHusi, 0000IIeHHEe W KOHKPETU3aINI0, a0CTparupoBaHUE W aHAJIOTHIO.
OO6yueHnue anrebpe mpeamnoyiaraeT 3HAYUTENbHBIA OO0BEM CaMOCTOSTEIBbHON
JESTEIBHOCTH OOYYaIOIIUXCSA, TOITOMY CaMOCTOATEIBHOE pEIICHHE 3a/1a4y
ABJIACTCS peajn3aluen e TeIbHOCTHOTO MPUHIUIIA O0yYEeHHUS .

B crpykrype mporpammbl yuyeOHOro Kypca «Anredpa» uisi OCHOBHOTO
obOmero  oOpa3oBaHHMS OCHOBHOE€ MECTO 3aHMMAIOT  COZIEpP>KATEIbHO-
MeTonuYeckue JuHUM: «Yucma U BbIYMCICHUS», «Anrebpanyeckue
BBIDAXKCHUS», «YPAaBHEHUS W HEpaBeHCTBay», «PyHkuum». Kaxnas u3 stux
coJlepKaTeNIbHO-METOIMYECKUX JIMHUM pa3BUBACTCS Ha MPOTSHKEHUU TPEX JIET
U3YYEeHHs Kypca, B3aUMOJICUCTBYS C APYTMMH €ro JMHUSIMHU. B xoxe u3yueHus
y4eOHOro Kypca OOydaromuMcs MPUXOJIUTCS JIOTMYECKH PacCyXAaTh,
HCITIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIHN A3BIK. B CBSI3M € ATHM B MporpaMmy
y4eOHOrO Kypca «AureOpa» BKIIOYEHBl HEKOTOPHIE OCHOBBI JIOTHKH,
MIPE/ICTaBIICHHBIE BO BCEX OCHOBHBIX pa3jesiax MaTEeMaTHYECKOTO 00pa30BaHUS
U CHOCOOCTBYIONIME OBJIAJICHUIO OOYYAIOIIUMHUCS OCHOB YHUBEPCAIHHOTO
MaTeMaTtudeckoro s3bika. CojaepXaTeabHOM U CTPYKTYPHOM OCOOEHHOCTBHIO
y4e0HOTO Kypca « Anredpay SBISIETCS] €T0 MHTETPUPOBAHHBINA XapaKTep.

Conepxanve nuHUM «UWcClia W BBIYUCICHUS» CIY)KHT OCHOBOM IS
JaNbHEWIIET0  W3Y4YCHHS  MAaTeMAaTHKH, CIOCOOCTBYET  pPa3BUTHIO Yy
OOyJarmmXcs  JOTHYECKOTO  MBINIICHUS,  (OPMHPOBAHUIO  YMEHUS
MOJI30BAThCS ATOPUTMAMH, & TAK)KE MPUOOPETCHHUIO MPAKTUICCKUX HABBIKOB,



HEOOXOJUMBIX JJIsi TIOBCEJHEBHOM >KM3HU. Pa3BUTHE TOHSATHUS O YHUCIE Ha
YpPOBHE OCHOBHOTO 001Iero oOpa3oBaHUSI CBS3aHO C PAlMOHAIBHBIMH U
UppAIllMOHAIIBHBIMU ~ 4YHClIaMH,  (OpMHUpOBAaHMEM  MPEJCTABICHUH O
JNEUCTBUTEIILHOM YHCJIE. 3aBEPIICHUE OCBOCHMS YMCIOBOM JIMHUM OTHECEHO K
cpeaHeMy o01ieMy 00pa30oBaHUIO.

Conepxanue JByX aireOpamdeckux JUHUA — «AJjreOpanueckue
BBIpQXKECHUS» U «YPaBHEHHS U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Y
oOydJaromuxcs MaTEeMaTHYECKOTo amnmapara, HeoOXOJUMOTo JUIsl peIIeHHS
3aJ1a4 MaTeMaTUKH, CMEXKHBIX TMPEAMETOB U MPAKTHUKO-OPUECHTUPOBAHHBIX
3amay. Ha ypoBHe oOCHOBHOro o0miero o0Opa3oBaHMsl y4deOHBIM MaTepual
TPYIIUPYETCS BOKPYT PallMOHAJBHBIX BBIPAKECHHUM. ANredOpa JEeMOHCTPUPYET
3HAYCHUE MaTeMaTUKU KakK SI3bIKa ISl IOCTPOEHUS MaTEeMaTUYeCKUX MOJIETeH,
OIMMCAaHMSI TIPOLIECCOB U ABJICHHUM peanbHOro Mupa. B 3agaun oOyuenus anredpe
BXOJSIT TakkKe JalbHEWIee pa3BUTHE aAJITOPUTMUYECKOTO  MBIIIICHUS,
HEO0OXOAUMOTO, B YACTHOCTH, JIJI OCBOCHHS Kypca HHGOPMATUKH, U OBJIJICHUE
HaBBIKAMU JIEAYKTUBHBIX paccyxjaeHuil. [IpeoOpazoBaHne CUMBOIBHBIX (popMm
CIOCOOCTBYET Pa3BUTHUIO BOOOpa)KEHHUsS, CIOCOOHOCTEH K MaTeMaTHYECKOMY
TBOPYECTBY.

Copnepxxanve  GyHKUIMOHAIBHO-IPAPUUECKON JUHUU  HAIlEJIEHO HAa
nojiyueHre OOyYaroNIMMHUCS 3HAHUA O (QYHKIMIX KaKk  BaKHEWIIen
MaTEMaTUYECKOM MOJAENUu Mg OMHCAaHUS M HCCIEeJIOBaHUS Pa3HOOOpPa3HBIX
IpoOIECCOB U SIBJIEHUM B Tnpupoae u obOmiectBe. M3ydyenuwe wmartepuana
CIIOCOOCTBYET PAa3BUTHUIO y OOYYAIOMIMXCS YMEHHS HCIOIb30BaTh Pa3IMYHbIC
BBIPA3UTENbHBIE CPEACTBA SI3bIKA MATEMATHKU — CJIOBECHbBIC, CUMBOJIMYECKUE,
rpaduyeckre, BHOCUT BKJIag B (GOpPMHpPOBAHUE IMPEJACTaBICHUH O pPOJU
MaTEMaTUKU B PA3BUTHU IIUBUIIN3ALUN U KYIBTYPHI.

CornacHo ydyeOHOMY MIaHy B 7-9 Kkiaccax u3y4yaercs y4eOHbIA Kypc
«Anrebpay, KOTOPBIN BKIIOYAET CIEAYIOIINE OCHOBHBIE Pa3/ieNbl COACPKAHNUS:
«Yucna ¥ BBIYUCICHUS», «ANTeOpanuecKue BBIPAKEHUS», «YPaBHEHUA U
HEPaBEHCTBaY», «DyHKIIUNY.

Ha wm3yuenue ydeOHOrO Kypca «Anrebpa» ortBomutcs 306 dacoB: B 7
kiacce — 102 yaca (3 gaca B Heneno), B 8 kiacce — 102 yaca (3 yaca B HEJENI0),
B 9 kiacce — 102 yaca (3 4aca B HEZENIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Yuciaa v BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE U JIECSITUYHBIE, IEPEXO] OT OAHOU (HOPMBI 3aMUCH
npobeit k gpyroil. [loHsaTHe palnMOHATBHOIO 4YHCHA, 3alkCh, CpPaBHEHME,
yIOPSIOYMBAHUE pAlMOHATBHBIX uucesl. ApupMeTuueckue JeUCTBUS C
palMOHANBHBIMK YUCIIaMU. PellleHue 3a1ad M3 peaibHOM MPakTUKU Ha 4acTH,
Ha JpoOHu.

CrerneHb ¢ HaTypaJdbHBIM IOKa3aTEJEM: OIpeiesieHne, MpeoOpa3oBaHue
BBIPDOKCHUN Ha OCHOBE OIpEesCHUs, 3amuch OONbIuX uucen. [IpoiueHTsl,
3aMuCh MPOIEHTOB B BHUJE APOOU M APOOU B BUJE MPOIEHTOB. TpyU OCHOBHBIC
3a7]a4u Ha MPOLICHTHI, PEIICHUE 3a]]a4 U3 PeaIbHON MPAKTUKHU.

[IpuMmeHeHrEe TMPU3HAKOB JACITUMOCTH, PAa3JIOKEHUE HAa MHOXKUTEIH
HaTypaJbHbBIX YUCEIL.

PeanbHple  3aBUCMMOCTH, B TOM 4HCle TmpsMmas ©  oOpaTHas
IPOMOPLIMOHATBHOCTH.

AuireOpanyeckue BbIpasKeHUs

IlepeMeHHbIE, YMCIIOBOE 3HAYEHHWE BBIPAKEHUS C  IEPEMEHHOM.
JlonycTrmble 3HaueHUs MepeMeHHbIX. l[IpencraBiieHre 3aBHCUMOCTH MEXIY
BeJIMYUHAMH B BHUJE GopmMyinbl. Beruucinenus no dopmynam. [IpeobpazoBanue
OYKBEHHBIX BBIPAXKECHUH, TOXKIECTBEHHO paBHBIC BBIPAKEHUS, MpPaBUIIA
npeoOpa3oBaHUsl CyMM M TPOU3BEICHUM, TMpaBWia pPACKPBITUS CKOOOK U
IPUBEICHUS TTOJJOOHBIX ClIaraeMbIX.

CBoiicTBa CTENIEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHownensl u  MHoroujeHbl. CteneHb MHorowieHa. (CloeHue,
BBIUNTAHUE, YMHOXKEHUE MHOTOWICHOB. DOpMyJIbI COKPAIIEHHOTO YMHOKECHUS
KBaJpaT CyYMMbl W KBaapar paszHoctd. PDopMyna pa3HOCTH KBaJApaToB.
PaznoxeHne MHOrO4wIEHOB Ha MHOKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUEe, KOpEeHb ypaBHEHUS, MpaBuia MpeoOpa3oBaHUsS ypaBHEHUS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHE C OJHOM NEPEMEHHOM, YUCIO KOPHEH JIMHEHMHOIO
YpaBHEHHUsI, pELICHUE JIUHEHWHBbIX ypaBHEHHU. CocCTaBlI€HUE YPABHEHHUM 10
YCJIOBHIO 3a7auu. Penenne TeKCTOBBIX 3a/1a4 C MOMOIIBIO YPABHEHHUM.

JluneliHoe ypaBHEHHE C JIBYMs MepeMeHHbIMH U ero rpaduk. Cucrtema
JIBYX JIMHEMHBIX YPaBHEHHM C JBYMs N€pEMEHHbIMU. Pemienue cucrem



ypaBHEHUI crOCOOOM MOACTaHOBKHU. [Iprmepsl perieHus TeKCTOBBIX 3aJad C
IIOMOIIBIO CUCTEM YPABHEHHUM.

DyHKUUH

Koopaunara Toukn Ha mnpsmoil. UwucioBble npomexyTku. PaccrosHue
MEXAY ABYMS TOYKaAMU KOOPIUHATHOU IPSIMOM.

[IpsimoyroisibHas cuctema koopauHat, ocu Ox u Oy. AGcuucca u opuHaTa
TOYKM Ha KOOpAMHATHOM muiockocTu. Ilpumepsl rpadukoB, 3agaHHBIX
dopmynamu. Urenue rpadukoB peanbHbIX 3aBHUcuUMocTed. [loHsaTne QyHKIUU.
I'padpux ¢ynxuuu. CpoiictBa ¢(ynkumit. Jluneilinas ¢ynkuus, e€ rpaduxk.
I'padpux ¢ysxuum y = [x|. ['paduueckoe perieHne JUHEHHBIX ypaBHEHHH H
CHUCTEM JIMHEUHBIX YPAaBHECHUM.

8 KUIACC

Yucia v BBIYMCICHU S

KBaapatueiii kopeHb u3 umucna. Ilonarue o0 HppalMOHAIBLHOM 4YHUCIE.
JecsTuunbie NPUOITMKEHUS UppalMOHAIBHBIX YHUCEeN. CaoiicTBa
apuMETHUYECKUX KBAJPATHBIX KOPHEH W WX MPUMEHEHHE K MPeoOpa3OBaHHIO
YHUCJIOBBIX BBIPAKEHUN U BBIUUCICHUAM. JIeICTBUTENbHBIEC YUCTIA.

Crenenp c uenplM mokazareiieM U e€ cBoiicTBa. CTaHOapTHas 3alKCh
qucia.

Anrebpanueckue BeIpaKeHUIAJIreOpandeckne BbIpaskeHUsl

KBagpaTHblii TpE€XuieH, pasjioKEHUE KBaJApaTHOTO TpEXWIEHA Ha
MHOHUTEIH.

AnrebGpandeckass Apo6b. OCHOBHOE CBOWCTBO aire0Opamveckoil IpoOu.
CrnoxxeHue, BBIYMTAaHUE, YMHOXXEHHUE, JCJICHHE alreOpandyecKkux ApoOei.
PanronanbHbie BRIpAXKEHUS 1 KX TTPeOOpa3oBaHUE.

YpaBHEHHUS U HEPABEHCTBAY PABHEHHUS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢opMmyia KOpHEW KBaJApaTHOTO YypPaBHEHHS.
Teopema Bwuera. Peumienue ypaBHEHMH, CBOIAIIMXCS K JIMHEWHBIM W
kBagpaTHbIM. [Ipocreiiine 1poOHO-palliOHAIBHBIE YPABHEHMUSI.

I'paduueckass wHTEpmperanus ypaBHEHUU C JABYMS TNEPEMEHHBIMU U
CHUCTEM JIMHEMHBIX YpAaBHEHUM C JAByMs NEpeMEeHHbIMH. lIpumepsl pemreHus
CHCTEM HEJINHEMHBIX YPABHEHUH C IByMS IEPEMEHHBIMHU.

Pemenune TeKCTOBBIX 3a/1a4 anredpandeckuM CIocoOoM.

UucnoBble HEpaBEeHCTBA M KX CBOMCTBA. HepaBeHCTBO ¢ 0OmHOM
NepeMeHHONW. PaBHOCWIIBHOCTh HEPABEHCTB. JIMHEHHbIE HEPABEHCTBA C OJIHOU
nepeMeHHOW. CHCTEMBI TMHEWUHBIX HEPABEHCTB C OJTHOW NEPEMEHHOM.



OyHKIMN PYyHKIUHU

[lonstne ¢ynkuun. OO6macTh oOmNpeAeseHus] U MHOXECTBO 3HAUCHMIA
¢ynxuuu. CriocoObl 3aaHus (PYHKIIHM.

I'padux Pynkmuu. Yrenue cBoilicTB PpyHkuu no e€ rpaduky. [Ipumepsl
rpadukoB GyHKIUNA, OTPaXKAIOLUUX peaabHbIe MPOIECCHI.

OYHKIMHY, ONUCHIBAIOIIME MPSAMYIO U OOPATHYIO MNPONOPLUUOHAIbHBIE
3aBUCUMOCTH, WX rpadpukd. OyHKIMU y = x2, y = x3, y = \x, y=|x|.
['padpuueckoe penieHrie ypaBHEHUN U CUCTEM YpaBHEHUI.

9 KUIIACC

Yucia v BbIYMCICHUS

PammonanbHble  4yKcia, UppalMOHAIbHBIE  4YHMCIA, KOHEYHBIE U
OCCKOHEUHBbIE JeCATHYHbIE JpoOu. MHOXKECTBO JEHCTBUTEIBHBIX YHCEII,
JEUCTBUTENIPHBIC YHCIA Kak OCECKOHEYHBbIE JeCATUYHbIE apoOu. Bzammuo
O/JIHO3HAYHOE COOTBETCTBUE MEXJIY MHOMXECTBOM JICHCTBUTEIBHBIX UYHCEI H
KOOPAWHATHOMN IIPSMOM.

CpaBHeHHE JCHUCTBUTENBHBIX YHCEN, apuMETHUYECKUE JEHCTBHUS C
NENCTBUTEIIbHBIMU YHCIIAMM.

Pa3mepbl 00BEKTOB OKPYXKAIOIIETO MHUPA, IJIUTEIBHOCTH IPOILECCOB B
OKpPY’KaroIIeEM MHpE.

[MpubnuxxénHoe  3Ha4Y€HHE  BEIUYUHBI, TOYHOCTh  NPUOIIIKECHHUS.
Oxkpyrienue uncen. [I[pukuaka v OLIEHKa Pe3yJIbTaTOB BBIUYNCICHHM.

YpaBHeHUs U HEPABEHCTBA

JluneriHoe ypaBHeHHE. PermieHne ypaBHEHUM, CBOISIIUXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHuwe. Pemienue  ypaBHEHHMH, CBOASIIMXCS K
KBaJIpaTHbIM. bukBagpaTHoe ypaBHeHue. I[lpumepbl penieHus ypaBHEHUM
TPEThEU U YETBEPTOM CTEIICHEN PA3JIOKECHUEM HA MHOXKHUTEIIH.

Peuienrie npoOHO-pallMOHANBHBIX ypaBHEHUM. PerieHne TeKCTOBBIX 3a/1au
anreOpanyecKuM METOIOM.

VYpaBHeHue ¢ AByMs NMEPEMEHHBIMU U €ro Tpaduk. Pemenne cuctem nByx
JIMHEMHBIX YPAaBHEHHUM C JBYMsI IE€PEMEHHBIMU. PemieHue cucrem IByX
YpPaBHEHUW, OJHO M3 KOTOPBIX JIMHEMHOE, a APYroe — BTOPOM CTEIECHHU.
['padraeckas mHTEpIIpETAIUS CUCTEMBI YPAaBHEHUH C ABYMSI TIEPEMECHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckuM CriocoOoM.

HucnoBble HEPABEHCTBA M UX CBOMCTBA.

Pemenne nMMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemenne cucrtem
JIMHEMHBIX HEPABEHCTB C OJIHOW IepeMeHHOW. KBaJapaTHble HEpaBEHCTBA.



I'padrueckass mHTEpHperanus HEPABEHCTB W CHCTEM HEPABEHCTB C JIByMs
IIEPEMEHHBIMU.

OyHKIMN PYHKIUHA

KBaaparnunas ¢ynkuus, e€ rpaduk u cpoiicra. [lapabona, koopauHaTHI
BEPIIMHBI TapadoiIbl, 0Cb CAMMETPUHU MapaboJIbI.

Ipadukn byrkmmit: vy =kx, y=kx +b, y=k/x, y=x3,y=Vx, y=[x| , u
UX CBOWCTBA.

UucnoBele MoOCiIeI0BATENbHOCTHUMCIOBBIE MOCAEI0BATEBHOCTH H
nporpeccuu

[lonsiTHE YMCHOBON MOCIEAOBATENBHOCTH. 3aIaHUE IMOCIEN0BATEIBHOCTH
peKyppeHTHO# dhopmyIion u GopMyIIoii n-To YaeHa.

Apudmernyeckas u reomeTpuyeckas nporpeccur. @opmyiibl n-ro yjaeHa
apu(PMETHIECKON U TE€OMETPUUYECKON IPOrPECCHI, CYMMBI MIEPBBIX /1 YJICHOB.

N306parkeHne 4ieHOB apu(METHUYEeCKOW U T€OMETPUYECKON Mporpeccui
TOYKaMH HAa KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIN U SKCITOHEHIMAIbHBIN POCT.
CioKHbIE IPOLICHTBHI.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHA IIPOI'PAMMBI
YUYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIETI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJbTaTbhl OCBOCHUS NpPOrpaMMbl Y4eOHOro Kypca
«Anrebpa» XapaKkTepu3yloTCs:

1) naTpuoTHYecKoe BOCIMTAHHUE:

NOPOSIBJIEHUEM HMHTEpeca K TMPONUIOMY H HACTOSIIEMY POCCUHCKON
MaTEMaTUKHA, LEHHOCTHBIM OTHOLIEHWEM K JIOCTH)KEHHMSIM POCCHUHCKHX
MAaTE€MAaTUKOB U POCCUICKONM MAaTeMAaTU4YECKOW HIKOJbI, K UCIOJb30BAHUIO 3THX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:xIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO OOS3aHHOCTEH TpakJlaHWHA W peasu3aliu
€ro mpas, MPEACTABICHHUEM O MATEMAaTHYECKHUX OCHOBAX (DYHKIIMOHMPOBAHUS
pPa3IUYHBIX  CTPYKTYp, SBJCHHWH, TMpoLenyp TpaxAaHCKOTO oOIiecTBa
(HampuMep, BBIOOPHI, OIMPOCHI), TOTOBHOCTHIO K OOCYXIACHUIO ATHUYECKHUX
npoOsieM, CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM JOCTHKEHUN HayKH,
OCO3HAHHWEM BAXKHOCTH MOPAIBHO-3THUYECKUX MPUHLIMIOB B JEATEIbHOCTH
YYEHOTO;

3) Tpy10BO€E BOCIUTAHUE:

YCTAaHOBKOM HAa AaKTUBHOE YYacTUE B PEUICHUU MPAKTHUYECKUX 3a]1ad
MaTE€MaTHYECKON HANpPaBIE€HHOCTH, OCO3HAHUEM Ba)KHOCTM MaTEMaTHYECKOTO
o0pa3oBaHUs HA MPOTSHKCHUH BCEW >KM3HU JUIS YCICIIHON MPodheCcCHOHATBHOM
TESTEIBHOCTH M PA3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM HWHIWBUIYAIIbHOW TPAGKTOPUU OOpa30BaHUS M KU3HEHHBIX
IUTAHOB C YYETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTbIO K HMOLIMOHAJIBHOMY U J3CTETUYECKOMY BOCIPHUSTHIO
MaTeMaTU4eCKUX OOBEKTOB, 3aJlay, PELICHUM, pacCyKJICHUI, YMEHUIO BHIEThH
MaTeMaTU4YeCKNE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHUA:

OpUEHTauuell B JEATEIIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
IIPEICTABICHNN 00 OCHOBHBIX 3AKOHOMEPHOCTSAX Pa3BUTHS YEIOBEKA, IPUPOJIBI
U 00IecTBa, MOHUMAaHUEM MaTeMaTHUYeCKOM HayKH Kak c(epbl 4eIOBEYECKOM
NEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUMMOCTH JIJISl Pa3BUTHS LUBUIIU3ALINH,
OBJIAJICHUEM S3BIKOM MATEMAaTHKM W MaTeMaTU4YeCKOM KyJIbTYpOl Kak



CpPEICTBOM  TIIO3HAaHUS MHUpa, OBJAJACHUEM MPOCTEUIIMMU  HaBbIKAMU
HCCJIEeI0BATEIbCKON AEATENbHOCTH;

6) pusnyeckoe BocnuTaHUE, (POPMHPOBAHHE KYJIbTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YHs:

TOTOBHOCTBIO MPUMEHATh MAaT€MaTUUYECKUE 3HAHHUS B MHTEPECaxX CBOETO
3I0pOBbs, BEIEHUS 3I0pOBOTO oOOpa3a KU3HU (340POBOE MUTAHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATHH M OTAbIXa, peryispHas Qusndeckas
aKTUBHOCTB), C(DOPMUPOBAHHOCTHIO HABBIKA PEQIIEKCUHU, NMPU3HAHUEM CBOETO
npaBa Ha OLIMOKY M TaKOTO K€ MpaBa APYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MPUMEHEHHE MaTEeMaTUYECKUX 3HAHUM I pelieHus
3a/1ay B 00JIaCTU COXPAHHOCTH OKPYXKaIOIIEel Cpe/ibl, INIAHUPOBAHMS TOCTYIIKOB
M OLIEHKH UX BO3MOJKHBIX IMOCJIEJICTBUIA JUIsl OKPY’KAIOIIEH Cpeibl, OCOZBHAHUEM
rJI00AJIBHOTO XapaKTepa SKOJOTUYECKUX POOIeM U MyTel UX pelIeHHUs;

8) ajanTtanmms K W3MEHAWIIMMCH YCIOBUSIM COUMAJIBHOH U
NPUPOAHON Ccpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBUSIX HEONPEACIEHHOCTH, TOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Ye€pe3 IPaKTUYECKYIO HEATEIbHOCTb, B TOM
qucle YMEHHE YUYMTbCA Yy JpYruX JIIoAeH, npuodperaTtb B COBMECTHOM
JEATENBHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETCHLIUU U3 OIIbITA IPYTUX;

HEOOXOAMMOCTbIO B (OPMHUPOBAHMM HOBBIX 3HAHUI, B TOM 4YHCIIE
(GopMynupoBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTaX U SABJIEHUSAX, B TOM
YuCclie PAaHEe HEU3BECTHBIX, OCO3HaBATh Ae(PUIUTHI COOCTBEHHBIX 3HAHHUM U
KOMIIETEHTHOCTEM, IIJIAHUPOBATH CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HaBaThb CTPECCOBYIO CHUTYyallUl0, BOCIPUHUMATD
CTPECCOBYIO CHUTYAalLlMI0 KaK BbI30B, TPEOYIOIIMIA KOHTpMEp, KOPPEKTUPOBATH
NPUHUMaeMble pelIeHUs U AeUCTBUA, (HOPMYIHPOBATh U OLICHUBATH PUCKU U
HoCIeACTBUSA, (HOPMUPOBATDH OTBIT.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

Bba3oBble JoruuecKkue JelcTBUA:

e BBISBIATH u XapaKTepHU30BaTh CYLIECTBEHHBIC NpU3HAKU
MaTeMaTUYEeCKUX OOBEKTOB, MOHITHH, OTHOIIEHUN MEXy MOHATHUSIMH,
bopMyITHpPOBATH OIpEICIICHUS TTOHSATHUH, yCTaHABJIMBAaTh

CYIIECTBEHHBIM MPHU3HAK KJacCU(DUKAIIMU, OCHOBAHUS 11 0000IIEeHUs
Y CpaBHEHHMS, KPUTEPHUH MTPOBOJIUMOTO aHAIN3A;



e BOCIPUHUMATh, (POPMYIHPOBATH U MNPEoOPa30BbIBATH CYKICHUSA:
YTBEPJUTEIbHbIE U OTPHULIATENbHbIE, €JUHUYHbIC, YACTHBIE U 0OIIHE,
YCIIOBHBIE;

e BBUBJLITH MaTEMAaTUYECKUME  3aKOHOMEPHOCTH, B3aWUMOCBA3H U
OpOTUBOpeUHsl B (pakTax, JAHHBIX, HAOMIOACHUSX U YTBEPXKICHHUSX,
npegaraTb  KpUTEpUHU Ui BBIABICHUS  3aKOHOMEPHOCTEW U
IIPOTUBOPEYHNIL;

e JleJIaTh BBIBOJBI C MCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
VHJYKTUBHBIX YMO3aKJIOUCHUH, YMO3AKIIOUEHNUN 110 aHAJIOTUU;

e pa3buparTh JI0Ka3aTebCTBA MATEMATUUYECKUX YTBEPKICHUN (IpsIMbIEe U

OoT HpOTI/IBHOFO), MMpOBOOUTH CaMOCTOATCIIBHO HCCJIOXKHBIC
JA0Ka3aTciabCTBA MATCMATHYCCKUX (I)aKTOB, BBICTPpANBATDH
AprymCcHTalunto, MMPpUBOINUTDH IMPUMCPBIL )51 KOHTPIIPUMCPHI,

000CHOBBIBaTh COOCTBEHHBIC PACCYKIACHUS;

e BBIOMpATH croco0 penieHus: yd4eOHON 3aauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pCIICHUS, BbIOMpATh HaWOOJICe MOAXOMAINNA C YUETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTCPHEB).

ba3oBble ucciaenoBaTebCKie 1eCTBUSA

e HCIIOJIb30BaTh  BOMPOCHl  KaK  HMCCJIENIOBATEIbCKUA  HMHCTPYMEHT
no3HaHusA, GOPMYIHPOBATH BOMPOCHI, (DPUKCUPYIOLIHME MPOTUBOpPEUNE,
npo0sieMy, CaMOCTOSTENbHO YCTaHABJIMBATH HCKOMOE U JaHHOE,
dbopMHUpOBaTh TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UINIO, MHEHUE;

e TMPOBOJUTH IO CAMOCTOSITEIBHO COCTABJICHHOMY IUIaHY HECJIOXHBIN
OKCIIEPUMEHT,  HEOOJNBIIOE  HCCIEJOBAaHWE IO  YCTAHOBJICHUIO
0COOEHHOCTEH MaTEMAaTHYECKOrO0 OOBEKTA, 3aBUCHUMOCTEHl OOBEKTOB
MEXTy COOOM;

e CaMOCTOSITEIbHO  (OpMyNIHUpPOBaTH OOOOMIEHUS W  BBIBOJABI  IIO
pe3ysbTaTaM MPOBEAEHHOTO HAOIOJCHHS, MCCIEIOBaHUS, OIEHHWBATH
JI0OCTOBEPHOCTH MOTYUYEHHBIX PE3YIHTATOB, BBIBOJOB U 0000IIECHNUI;

e IIPOTHO3WPOBATH BO3MOKHOE Pa3BHUTHE IMPOIECCA, a TAKKE BBIIBUTATh
MIPEIIOIOKEHUS O €T0 Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pabora ¢ ungopmaumeii:

e BBISBIISATH HEIOCTATOYHOCTh U HM30BITOYHOCTh MH(POPMAIIMH, TAHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

e BBIOMpATH, AaHATM3UPOBATH, CUCTEMATH3UPOBATh W HHTEPIPETHPOBATH
WHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM TIPEICTaBICHNUS;



BbIOMpaTh (opMy MpeacTaBieHUss HMH(GOpPMALUUU M WUIFOCTPUPOBATH
pellaemMbie 3a/ayd CX€MaMM, JuarpaMMaMH, WHOM rpadukod U HX
KOMOMHAIIUSIMU;

OLICHMBATh HAAEKHOCTh MHPOPMALIMKU N0 KPUTEPUSIM, TPEITI0KEHHBIM
yUUTEIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eliCTBUSA:

BOCIIpUHMMATh H (GOPMYJIMPOBATh CYXKJICHHS B COOTBETCTBHH C
YCIOBUSMH M IIEJISIMH OOIICHMS, SICHO, TOYHO, I'PAMOTHO BBIPaXKaTh
CBOIO TOYKY 3pEHHS B YCTHBIX M NHCBMEHHBIX TEKCTax, JaBaTh
MOSICHCHUS TI0 XOAY PEIICHUS 3a/Jauyd, KOMMEHTHPOBATH TOJYYCHHBIN
pe3ynbTarT;

B XO0Ji¢ OOCYXJCHHS 3aJaBaTh BOIMPOCHI O CYIIECTBY OOCYKIaeMOM
TEMBI, TPOOJIEMBI, pelIaeMOl 3a/1aud, BbICKA3bIBATh MJICH, HAIICIICHHBIC
Ha TOWCK PEIICHHS, COTOCTaBJISATH CBOU CYXKICHHUS C CYXICHHSIMU
JAPYTHX YYaCTHUKOB JIMaJiora, OOHApy)XMBaTh pas3iIMdUe W CXOJICTBO
NO3UIMH, B KOPPEKTHOH ¢dopme (GopMyIupoBaTh pa3HOTIIACHS, CBOU
BO3PaKCHMS;

NPENCTaBISATh  PE3yNbTaThl  PEIICHUs  3a7auyd, OIKCIIEPUMEHTa,
UCCJIEIOBAHUsA, TIPOEKTa, CaMOCTOSATENBbHO  BBIOMpaTh  Qopmar
BBICTYIUJICHUSI C Y4Y€TOM 3ajad TNpe3eHTallMd U O0COOEHHOCTEH
ayJIuTOPUH;

NOHMMAaTh W  HCHOJB30BaTh  MNPEUMYIIECTBA  KOMaHIHOM U
UHAUBUAYaTbHON pabOThl MPU pEHICHUU YYEOHBIX MaTeMaTUYECKUX
3azay;

OpUHUMATh  1€Jb  COBMECTHOM  JEeATeIbHOCTH,  IUIAHUPOBATh
OpraHM3aIli0 COBMECTHON pabOoThl, paclpeaeisaTh BHIbI padoT,
JIOTOBApHUBATKLCS, 00CYKIAaTh MPOIECC U Pe3yabTaT paboThl, 0000IaTh
MHEHHS HeCKOJIbKUX JIFOICH;

y4acTBOBaTh B TPYMIOBHIX (opmax paboThl (0OCYyKIeHUus, OOMEH
MHEHHUSIMH, MO3TOBbIE IITYPMBbI W JPYTHE), BBIMIOJHATH CBOIO YacTh
paboThl M KOOPJAWHUPOBATH CBOM JCUCTBUS C JPYTHMH UICHAMU
KOMaH/Ibl, OI[CHUBATh KauyeCTBO CBOETO BKJAJa B OOUIMH TPOIYKT IO
KpUTEPUSIM, CPOPMYITUPOBAHHBIM yYACTHUKAMH B3aUMOJICHCTBUS.

PeryjisiTUBHbIC YHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUA
Camoopranuszanus:

CaMOCTOSITEJIbHO COCTABJISITh IUJIAH, AJTOPUTM PELICHHs 3a1auyu (Wid
€ro 4actb), BBIOMpaTh CHOCOO pEHIEHUS C YYETOM HMEIOLIUXCS



pECypcoB U COOCTBEHHBIX BO3MOXXHOCTEW, AapryMEHTHpPOBaTh U
KOPPEKTUPOBATH BAPUAHTHI PELICHUI ¢ yYETOM HOBOM MH(OpPMALUK.
CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

e BIAJETh CHOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJIA THpolecca Hu
pe3yJibTaTa peleHUsl MaTEMaTUYeCKON 3a1auH;

e TMPEIBUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTHb NpPH PELICHUH
3a7la4d, BHOCHUTb KOPPEKTHUBBI B JEATCIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENbCTB, HAMIEHHBIX OLTMOOK, BHISBICHHBIX TPYIHOCTEH;

e OILICHUBATh COOTBETCTBHUE pE3yJbTaTa JESATEIbHOCTH II0CTABICHHOU
HeMM W YCIOBUSIM, OOBACHATb TNPUYUHBI  JOCTHIKEHUS  WJIU
HEJAOCTMKEHUSI  I1eNM, HAXOJuTh  OWIMOKY, JaBaTb  OIEHKY
NpUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATHI

K konmy oOydenus B 7 kjacce OOyYarOIIUKICS TOJYYHUT CICAYIONINE
PEMETHBIE PE3YIbTATHI:

Yuca 1 BBIYMCICHUA

BrinoniHaTh, coderas yCTHbIE M MUCHbMEHHBIE MPUEMBI, apupMeTHIECKUE
JNEUCTBHS C PALMOHAIIBHBIMU YHCIIAMM.

HaxoauTh 3HaueHUs YMCIOBBIX BBIPAKEHUM, MTPUMEHSITh PAa3HOOOpa3HbIC
crocoObl ¥ TpUEMBl  BBIYHCICHHUS 3HAYEHUN JAPOOHBIX  BBIPAXKECHUH,
coJiepKalnx OOBIKHOBEHHBIE U IECSITHUHBIE APOOH.

[Tepexonuth OT OTHOM (OPMBI 3aMMCH YKCET K APYTroi (mpeoOpa3oBhIBATh
JNECATUYHYIO JpoOb B OOBIKHOBCHHYIO, OOBIKHOBEHHYIO B JICCATHUYHYIO, B
JaCTHOCTHU B O€CKOHEUHYIO JACCATUUHYIO TPOOBH).

CpaBHUBATh U YIOPSAOUYMBATH PAllMOHAJIbHBIC YUCIIA.

OKpyrJIsITh Yncna.

BbINONHAT NOPUKUIKY M OLIEHKY pe3yJbTaTa BBIYUCICHHUM, OLEHKY
3HAYEHUM YHCIIOBBIX BBIPAXKECHUW. BBINOIHATH NEUCTBUS CO CTEIEHSAMM C
HaTypaJIbHbIMH MOKA3aTEISIMU.

[IpuMeHsAT, NOpU3HAKK  JIEIUMOCTH, PA3J0KEHUE Ha  MHOXKUTEIU
HaTypaJIbHBIX YUCET.

Pemiath mpakTUKO-OpUEHTUPOBAHHBIE 3a/1a4M, CBA3aHHBIE C OTHOIICHUEM
BEJINYMH, MPOMOPLUHUOHATIBHOCTHIO BEJIMYMH, MPOLEHTAMH, UHTEPIPETUPOBATH
pe3yabTaThl peuieHus 3aJad C y4€TOM OrpaHWYEHUN, CBSA3AHHBIX CO
CBOMCTBaMU pacCMaTpUBAEMbIX OOBHEKTOB.

AuredOpanyeckue BbIpasKeHUsI



Hcnonb3oBaTh  anreOpanvyeckyrd  TEPMHUHOJOTHIO W CUMBOJIHKY,
MPUMEHSTH €€ B MIPOLIECCE OCBOEHUS yUEOHOr0 MaTepuara.

Haxonuth 3HaueHusi OyKBEHHBIX BBIPAKEHUNU MPHU 33aJlaHHBIX 3HAYCHUSX
MePEMEHHBIX.

BoimonusaTe mpeoOpa3oBaHUsl  LEJIOTO  BBIPAKEHUST B MHOTOYICH
MIPUBEJICHUEM TTOIO0HBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.

BrIonHATh yMHOXKEHHE OJHOYJICHA HAa MHOTOWIEH M MHOTIOYJIeHa Ha
MHOTOUJICH, TPUMEHATH ()OPMYJIBI KBajIpaTa CYMMbI U KBaJipaTa pa3HOCTH.

OcyiecTBIsATh pa3ioKeHUEe MHOTOYWIEHOB Ha MHOMHUTEIH C MOMOIIbIO
BBIHECEHUsSI 3a CKOOKM OOIEro MHOXHUTENs, TPYNIUPOBKUA ClaraeMbIX,
npuMeHeHus (HOPMYJT COKPAIIEHHOTO YMHOKECHHUSI.

[IpumensTs mpeoOpa3oBaHUsT MHOTOYJIEHOB ISl PEIICHHS Pa3THYHBIX
3a/1a4 U3 MaTeMaTHKH, CMEXKHBIX MIPEJIMETOB, U3 peaIbHON MTPAKTHKHU.

Hcnons30BaTh CBOMCTBA CTETEHEW C HATypPaJIbHBIMHU IOKA3aTeNsIMH IS
npeoOpa3oBaHus BbIPAKESHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemiath nuHeiHbIE ypaBHEHUS C OJTHOW MEPEMEHHOM, TPUMEHSs TIpaBuiia
nepexoga OT HCXOAHOTO YpaBHEHUsS K paBHOCWIBHOMY eMy. IIpoBepsTs,
SABJISIETCS JIX YUCJIO KOPHEM YPaBHEHUSI.

[TpumensTs rpaduueckre METOIbI MPU PEIICHUN JIMHEWHBIX YpaBHEHUN U
UX CHCTEM.

[lonOupaTe mpumepsl map 4YMCEN, SBISIOUIUXCS PEIICHUEM JIMHEHMHOTO
YpaBHEHUS C IBYMS IEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOM IUIOCKOCTU TpaduK JUHEHHOTO YpaBHEHHS C
IBYMsI TIEPEMEHHBIMU, MOJb3YSCh TpadUKOM, MPUBOIUTH MPUMEPHI PEIICHUS
ypaBHEHUS.

Pemiath cucteMbl ByX JIMHEHMHBIX YpaBHEHUW C JBYMs NEPEMEHHBIMH, B
TOM 4ucye TpadhUIECKU.

CocTtaBiiTh W pemaTh JMHEHHOE YpPaBHEHUE WIM CHCTEMY JIMHEHHBIX
YpaBHEHHM IO YCJIOBHUIO 3aJa4d, HUHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4 MOJYyYECHHBIN pe3yJIbTarT.

DOyHKIUMN

N300pakath Ha KOOPAWHATHON MPSMOW TOYKH, COOTBETCTBYIOIIHE
3aJIaHHBIM KOOpAMHATaM, JIy4Hd, OTPE3KH, WHTEPBAJIbI, 3alMChIBATh YUCIIOBBIC
MIPOMEXKYTKHU Ha alNreOpandeckoM si3bIKE.

OTMeuatb B  KOOPJIWHATHOW IUIOCKOCTH TOYKM TIO  33JlaHHBIM
KOOpAWHATaM, CTpOUTh rpaduku JuHEeWHbIX GyHKIuHA. CTpouth Tpaduk

dyrKmmn y = [x|.



OnuchiBaTh € MOMOIIBI0 (DYHKIUMNA HW3BECTHBIE 3aBUCUMOCTU MEXKIY
BEJIIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSIHHUE, II€HA, KOJIUYECTBO, CTOMMOCTb,
MIPOU3BOIUTENLHOCTD, BpeMsi, 00bEM pabOTHI.

Haxonuth 3Hauenune GyHKIMU 1O 3HAYEHUIO €€ apryMeHTa.

[TonumaTte rpadguueckuil cnocod NpeacTaBIeHUs U aHalu3a WH(OpMAaIIH,
W3BJEKaTh M WHTEPIPETUPOBaTh HHPOpMAIUI0 H3 TPapUKOB peaTbHBIX
IIPOLIECCOB U 3aBUCUMOCTEM.

K konmy oOyuyenuss B 8 kiiacce oOydaromuiicss MOJYYHUT CIEAYIONINE
PEIAMETHBIE PE3YIbTATHI:

Yucia v BbIYUCICHUS

Hcnonb3oBaTh HaYaIbHBIC TPEJCTABIEHUS O MHOXKECTBE JCUCTBUTEIBHBIX
yucena JUIi  CPaBHEHUS, OKpPYIVICHHS W BBIYHCICHHUH, H300pa)xaTh
JEWCTBUTENIHHBIC YHCIIa TOYKAMH Ha KOOPJIMHATHOM MPSIMO.

[IpuMeHsTh TIOHSATHE apUPMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOJUTh
KBaIPaTHBIC KOPHU, UCTIONB3YS MPU HEOOXOIUMOCTH KaJIbKYJSTOP, BBIMOIHSTH
npeoOpa3oBaHusl BBIPAKEHUM, COJEpKAIINX KBaJpaTHbIE KOPHHU, HCIOJIB3Ys
CBOWCTBA KOPHEMN.

Hcnonb3oBaThk 3aMCH OOJBIINX M MAJIBbIX YHCEIN C TTIOMOUIBIO IECATUYHBIX
npo0eii u creneHeit yucia 10.

AsireOpanyeckue BbIpasKeHUS

[IpuMeHATh MOHATHE CTENEHW C LEJbIM II0Ka3aTeJeM, BBIIOJIHATh
npeoOpa3zoBaHuUs BEIPAKEHUN, COAEPKAIINX CTENIEHHU C IEJIBIM MTOKa3aTeIeM.

BhInoHATE TOXKAECTBEHHBIE TPE0OPA30BAHMS PAIIMOHATBHBIX BEIPAKEHUN
Ha OCHOBE IMpaBWJI ICUCTBHI HAJl MHOTOWICHAMH U alIreOpanyecKUMHU IPOOSIMH.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOKHUTEIH.

[TpumensaTs mpeobpa3oBaHus BEIPAKEHUM IS PEIICHUS Pa3IMYHbIX 337124
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON IPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pewiath nuHeliHble, KBaJpaTHBIE YPAaBHEHUS U PALIMOHAIILHBIE YPABHEHHUS,
CBOJSIIMECS K HUM, CUCTEMBI IByX YPaBHEHUI C ABYMS IEPEMEHHBIMH.

[IpoBOIUTE MPOCTEUIINE UCCIEIOBAHUS YPABHEHUN U CUCTEM YPABHEHUI,
B TOM YHCIIe C MPUMEHEHHWEM TI'papUUEeCKUX MPEACTaBICHUN (yCTaHABIWBATH,
MMEET JIM ypaBHEHUE WJIM CHUCTEMa YPAaBHEHUU pEIICHUS, €CIU HUMEET, TO
CKOJIbKO, U Tpoyee).

[lepexoanTh OT clIOBECHON (HOPMYIHMPOBKH 3a7aud K €€ anredpanmdecKkon
MOJIEIM C TOMOIIBIO COCTAaBJICHUS YPAaBHEHUSI WM CHUCTEMbl ypaBHEHUH,
UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJayd [OJyYECHHBIN
pe3yJibTar.



[IprMeHATh CBOWCTBAa YHUCIOBBIX HEPABEHCTB [JII CPABHEHHS, OLICHKH,
peliaTh JMHENHbIE HEPABEHCTBA C OJHOU MEPEMEHHOM U UX CUCTEMBI, JaBaTh
rpauyecKyl0 WIUTIOCTPALIMI0 MHOXKECTBA PEIICHUN HEPaBEHCTBA, CUCTEMBbI
HEpPABEHCTB.

DyHKUUH

[Tonumats 1 UCTIOJIB30BATh (YHKIIMOHAIBHBIE MMOHATUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE 0003HAUYEHUS ), ONMPEENATh 3HaUCHHEe (PYHKIMHU MO 3HAYCHUIO
apryMeHTa, ornpeessaTh CBoMCcTBa QYHKIMU 10 €€ Tpaduky.

Crtpouth rpaduku dJIeMEHTaApHBIX PYHKIIUNA BUAA:

y=kix,y=x2,y=x3y =[x, y = VX, OIMCHIBATH CBOWCTBA YHCIIOBOI
dbyHkuu no e€ rpaduxy.

K konmy oOydyenus B 9 kjacce oOOydYarolIUMCS TMOJYYHUT CIEAYIOUIUE
IPEMETHBIE PE3YIIbTATHI:

Yucia v BbIYMCICHUS

CpaBHUBATH U YNOPSIAOUYUBATH PAIIMOHAIIEHBIE U UPPALlMOHAJIBHBIE YHUCIIA.

Breimonusate apudmernyeckue AEUCTBUS C pallMOHAJIBLHBIMU YHCJIaMH,
coyeTas YCTHbIE M TIMCbMEHHbIC TMPUEMBI, BBITOJHITh BBIUYMCICHUS C
UPPALMOHAIBHBIMHU YHCIIAMHU.

HaxonuTe 3HaueHus cTeneHed ¢ IENbIMH TOKa3aTelsIMU W KOpHEH,
BBIYHCIISITh 3HAUEHUS YUCIIOBBIX BBIPAKEHUM.

OKpyrJisITh EMCTBUTENBbHBIE YHCIA, BBINOJIHATH MPUKHUAKY pe3yJibTaTa
BBIYHCIICHUH, OLIEHKY YMCJIOBBIX BBIPAXKEHHUI.

YpaBHeHUs U HEPABEHCTBA

Pewiats nuHeiHbIE U KBaJpaTHbIE YPABHEHUS, YPABHEHUS, CBOJSAILINECS K
HUM, TIPOCTEHIIINE TPOOHO-PAIIMOHATFHBIE YPaBHEHUS.

Pemaths cuctemMbl IBYX JMHEHWHBIX YPABHEHUUM C ABYMS IEPEMEHHBIMH U
CHUCTEMBI JIByX YPaBHEHHU, B KOTOPbIX OJHO YPaBHEHHUE HE SBIACTCS
JIMHEWHBIM.

PemaTte TekcTOBBIE 3amaud anreOpandecKuM CIOCOOOM C TOMOIIBIO
COCTaBJICHUSI YpPaBHECHMS WJIM CHUCTEMBl [JBYX YpPaBHEHHU C JByMs
[IEPEMEHHBIMHU.

[IpoBOIUTE MPOCTENIINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM YPAaBHEHHI,
B TOM YHCIIE C MPUMEHEHHWEM T'paQUUEeCKUX MPEACTaBICHUHN (yCTaHABIWBATH,
MMEET JM YPABHCHUE WJIM CHUCTEMA YPAaBHECHUM PELICHMS, €CIIH HMEET, TO
CKOJIbKO, U Tpoyee).

Pemiath nuHeliHble HEPABEHCTBA, KBAJIpaTHBIE HEPaBEHCTBA, U300pakaTh
pEILICHNE HEPABEHCTB HA YMCJIOBOM MPSIMOM, 3aIMCHIBATh PEIIEHUE C TOMOUIBIO
CHMBOJIOB.



Pemars cucTeMBl JMHENMHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB,
BKJIIOYAIOIIUE KBaJ[paTHOE HEPABEHCTBO, H300pa)xaTh pEIICHUE CHUCTEMBI
HEPAaBEHCTB Ha 4YHCJIOBOM NPSAMOM, 3alUChIBaTh PELMICHUE C MOMOILIBIO
CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PELICHUH PA3JIMYHBIX 3aa4.

DyHKUUHT

Pacno3naBath (QyHKIMM H3y4YeHHBIX BUIOB. [loKa3pIBaTh CXeMaTUUYECKU

pacnojIoKeHre Ha KOOPJIUHATHOMN IIIOCKOCTH TpaduKOB QYHKIMHA BUa: y = kx,
y=kx+b y=kix, y=ax2 +bx + ¢, y=x3, y=1x, y = ||, B 3aBuCcHMOCTH OT
3HAYEHHUH KOO PUIMEHTOB, ONMCHIBATL CBOMCTBA ()YHKIIMIA.

Ctpoutb 1 300paxkaTh cXxeMaTU4eCKu rpauKu KBaJIpaTUUHbIX (YHKIIHH,
OINKCHIBATh CBOWCTBA KBAJPATHUUHBIX (PYHKIMHI MO UX Tpaduxam.

Pacrio3HaBaTh KBaapaTHUHYIO (QYHKIMIO 1O (opmyne, TPUBOIUTH
IpUMEPHI KBaJIpaTUYHBIX QYHKIIUN U3 peabHOU KU3HU, PUINKHU, T€OMETPUH.

YucaoBbie M0CJI€10BATEIbHOCTH W MPOTrPeccuu

Pacrio3HaBaTh apu@METHUYECKYI0O U TEOMETPUUECKYIO0 NPOrpecCud Mpu
pa3HbIX cioco0ax 3a/1aHusl.

BbINOMHATE BBIYUCIEHHS C MHCIOJIB30BAaHMEM (OPMYNT N-ro wieHa
apu(MeTn4ecKol U TeOMETPUUYECKON MPOrpeccuid, CyMMBbI IIEPBBIX N YWIECHOB.

N300paxaTh ujaeHbl MOCIEAOBATEIBHOCTH TOYKAMHU HA KOOPAUHATHOM
IUIOCKOCTH.

Pemarp 3amaun, CBSI3aHHBIE C YHUCIOBBIMH MOCIIEI0BATEIBHOCTAMHU, B TOM
qyuciae 3aJadyd U3 peaJbHOM JKM3HM (C MCHOJb30BAHMEM KaJlbKYJATOpA,
U (DPOBBIX TEXHOJOTHH).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBartejibHbIE
padoThI padoTsbI
pecypchl
| Yucna u BeUUCICHUS. ParnoHanbpHbIe 75 | bubmmoreka [{OK
quciia https://m.edsoo.ru/7f415b90
2 AnrebpandecKkue BbIpaKeHHs 27 1 Bu6amorexa [IOK
https://m.edsoo.ru/7f415b90
3 VYpaBHEHHS U HEPABEHCTBA 20 1 Bu6amorexa [IOK
https://m.edsoo.ru/7f415b90
bu6moreka [IOK
4 K () 24 1
OOPJMHATEL H rpagHic. DyHKLiH https://m.edsoo.ru/7f415b90
5 [ToBTOpEeHUE M 0000IIEHNE 6 1 bubmmorexa LOK
https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I1O 102 5 0

I[TPOTPAMME




8 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne i/ P Konrpoabnbie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
| Yucna v Beruncnenus. Kpagparasie 15 bubnuotexa [JOK
KOpHU https://m.edsoo.ru/7f417af8
) Yucia u BeranciieHnusa. CTeneHb ¢ [eNbIM 7 bu6moreka [IOK
IoxasarejieM https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BbIpaKEeHHUSL. 5 1 bubnuoreka [JOK
KBagpartHslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnreOpanveckre BhIpaKEHUSI. 15 | bubnuoreka [IOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBanpaTHbie 15 1 bubnuoreka [IOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHenus 1 HepaBeHCTBA. CHUCTEMBI 13 bubnuoreka [JOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
bub OK
7 VYpaBHenus u HepaBeHCTBA. HepaBeHcTBa 12 1 nomorexa I
https://m.edsoo.ru/7f417af8
8 ®yHukuuu. OCHOBHbBIE IOHATUS 5 bubmorexa [IOK
https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
9 Oynkuuu. Yucnosble KIUHU 9
YHE ymx https://m.edsoo.ru/7f417af8
b K
10 [ToBTOpeHue u 06061IeHNE 6 2 nomorexa 110

https://m.edsoo.ru/7f417af8




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME




9 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpoabubie | IlpakTHyeckue
n/n NPorpamMmbl Bcero oOpa3oBaTtejibHbIE
padoTsbI padoThI
pecypcbl
| Yucna v BeruncieHus. JleicTBUTENbHBIE 9 bubnuorexa [JOK
yHcna https://m.edsoo.ru/7f419d08
) YpaBHEHUs M1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuotexa [JOK
OJHOM IEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubnuorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
4 YpaBHenus u HepaBeHCTBA. HepaBeHcTBa 16 1 bubmorexa OK
https://m.edsoo.ru/7f419d08
5 Dynxmun 16 1 bu6moreka [IOK
https://m.edsoo.ru/7f419d08
6 YucaoBbIe OCIEI0BATEILHOCTHU 15 1 Eubmorexa HOK
https://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 | bu6mmoreka [JOK
3HAHUM https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara nugposbie
Tema ypoka KontposbHubie | IlpakTnueckue
n/n Bcero H3y4eHusi = oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcsbl
1 [ToHATHE panMOHANIBHOIO YKCIa 1
) Apudmernueckue AeHCTBUS C 1
paloHaIbHBIMU YHCIIAMU
3 Apudmernueckue AeHCTBUS C 1
paloHaIbHBIMU YHCIIAMU
4 ApubmMernueckue TeUCTBUS C |
paloHaIbHBIMU YU CIIaMU
5 ApubdmMernueckue TeUCTBUS C |
paloHaIbHBIMU YU CIIAMU
6 ApudmMernueckue TeUCTBUS C 1
paloHaIbHBIMU YU CIIAMU
7 CpaBHeHue, ynopsiouuBaHue |
paIMOHaTIBbHBIX YHCE
g CpaBHeHHe, ynopsI0uYuBaHUE |
paIOHaIbHBIX YHCE
9 CpaBHeHue, ynopsaouuBaHue |
palMoHaIbHBIX YHCENT
10 CreneHb ¢ HATYpaJbHBIM | bubnmoreka [JOK

ITOKa3aTcCJICM

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




11

Crenens ¢ HaTypajabHbIM
HoKa3aresem

bubnuoreka [IOK
https://m.edsoo.ru/7f421382

12

CreneHnsb ¢ HaTypalbHBIM
HoKa3areseM

bu6mmoreka [{OK
https://m.edsoo.ru/7f42154e

13

CreneHsp ¢ HaTypalbHBIM
HoKasareyiemMm

bu6mmoreka [IOK
https://m.edsoo.ru/7f4218be

14

CreneHs ¢ HaTypalIbHBIM
oKa3aresiemMm

15

Pemrenyie 0CHOBHBIX 3a7a4 Ha
JpoOH, IPOLIEHTHI U3 PEATHbHOU
MPAKTUKH

16

Pemrenyie 0CHOBHBIX 3a7a4 Ha
JIpOoOH, IPOLICHTHI U3 PEATHbHOU
MPaKTUKHU

17

Penrenyie oCHOBHBIX 3a7a4 Ha
JpOoOH, IPOLICHTHI U3 PEATHbHOU
MPAKTUKH

18

Pemenue ocHOBHBIX 3a/1a4 HA
IpoOu, MPOLIEHTHI U3 peallbHOM
MIPAKTUKU

19

HpI/ISHaKI/I JACIIMMOCTH,
Pa3JI0KCHUA HAa MHOXKXHUTCIIN
HaTypaJIbHbIX YUCCII

20

HpI/IBHaKI/I JACIINMOCTHU,
Pa3JI0KCHUS Ha MHOXKUTCIIN
HaTypaJIbHbIX YUCCII




Peanbuble 3aBucumoctu. Ilpsmas u

21
oOpaTHast MPOMOPIIHOHATBHOCTH
2 Peanbubie 3aBucumoctu. Ilpsimas u
oOpaTHast MPOIOPIIMOHATBHOCTH
3 Peanbubie 3aBucumoctu. Ilpsimas u
oOpaTHasi MPOMOPIMOHATBHOCTH
24 Peanbubie 3aBucumoctu. Ipsimas u
oOpaTHasi MPOMOPIMOHATBHOCTH
)5 KonTposbHas paboTa no teme
"PanmoHanpHBIE ynciia'
bu6moreka [IOK
26 BykBeHHBIE BBIpAKEHUS
https://m.edsoo.ru/7f41feec
27 DopmyIibl
28 DopmyIibl
29 [Tepemennsbie. [lonmycTrumblie
3HAYEHUS IEPEMEHHBIX
[IpeoOpazoBanrie OyKBEHHBIX
PEObP . i bu6mmoreka [JOK
30 BBIPAKEHUH, pACKPBITHE CKOOOK U
https://m.edsoo.ru/7f41fafa
MIpUBECHNE MOIOOHBIX CIaraeMbIX
[IpeoOpazoBanrie OyKBEHHBIX
. bubmuoreka [JOK
31 BBIPAKEHUH, paCKPbITHE CKOOOK U
https://m.edsoo.ru/7f41£{d70
MIpUBECHNE MOJOOHBIX CIaraeMbIX
[IpeoOpazoBanrie OyKBEHHBIX
32 BBIpAXKEHUH, pacKphITHE CKOOOK U
MIPUBEICHUE MTOI0OHBIX CIaraeMbIX
33 [IpeoOpazoBanre OyKBEHHBIX




BBIPAKEHUH, pPACKPBITHE CKOOOK 1
MPUBEICHUE MOJOOHBIX ClaraeéMbIxX

34 CBolicTBa CTENEHU C HATYPaJIbHbIM bubnuorexa [JOK
IoKasareyeM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C HATYPAIbHBIM bubnuorexa [JOK
roxasareJjieM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENEHU C HATYpaJIbHbIM bubnuorexa [JOK
roxasareJjieM https://m.edsoo.ru/7f4218be
bu6mmoreka [IOK
37 MHoroune
HOTOTICHE! https://m.edsoo.ru/7f42276e
bu6moreka [IOK
38 MHoroune
HOTORICHH https://m.edsoo.ru/7£422930
39 CnosxeHnue, BEIYNTAHUE, bubnuorexa [JOK
YMHOKE€HUE MHOTOYJIEHOB https://m.edsoo.ru/7f422af2
Cnoxenne, BRIYUTAHNUE, bu6moreka [IOK
40
YMHO>KE€HUE MHOTOYJIEHOB https://m.edsoo.ru/7f422cc8
CnoxkeHne, BRIYUTAHNE, bu6mmoreka [JOK
41
YMHO>KE€HUE MHOTOYJIEHOB https://m.edsoo.ru/7f422fca
4 CnoxeHnue, BEIYNTAHUE, bubnuoreka [JOK
YMHO>KE€HUE MHOTOYJIEHOB https://m.edsoo.ru/7f423182
43 DopmyJIbl COKPAILEHHOTO bubnuoreka [JOK
YMHOXKEHUS https://m.edsoo.ru/7f42432a
m DopmyJIbl COKPAILEHHOTO bubnuoreka [JOK
YMHOXXEHUSA https://m.edsoo.ru/7f42464a
45 DopMybl COKpPAILIEHHOTO bubnuoreka [IOK

YMHOKCHHA

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




46 DopMyIbl COKpPAILIEHHOTO bubnuoreka [OK
YMHOKXEHUSA https://m.edsoo.ru/7f424£d2
A7 DopMmybl COKpAILIEHHOTO bubnuorexa [JOK
YMHOXEHUSA https://m.edsoo.ru/7f4251d0
43 PaznoxxeHne MHOTO4JICHOB Ha bu6mmoreka [IOK
MHOXKUTEIIN https://m.edsoo.ru/7f423312
49 Paznoxxenne MHOTOYJICHOB Ha bubmmoreka [{OK
MHOXKUTEIIN https://m.edsoo.ru/7f4237fe
50 Paznoxxenne MHOTOYJICHOB Ha bu6moreka [IOK
MHOXKUTEJIN https://m.edsoo.ru/7f4239de
51 PaznoxeHre MHOTO4JIEHOB Ha
MHOXHUTEIHN
5 KonTtponbHas padoTa o teme
"Anrebpanyeckue BoIpaxeHus"
YpaBHeHue, npaBuia
53 npeoOpa3oBaHus ypaBHEHUS,
PaBHOCHJILHOCTb YPaBHEHHI
JIuHeitHOe ypaBHEHHE C OJTHOM
54 MEPEMEHHOM, PEeIICHNE TUHEHHBIX
ypaBHEHUI
JIuneliHoe ypaBHEHHE C OJHOU
55 MEepEMEHHOM, pEeIIeHNE TUHEHHBIX bubmmorexa [TOK
. https://m.edsoo.ru/7f420482
ypaBHEHUI
JInHeliHOE ypaBHEHHE C OHOU
56 IIEPEMEHHOM, pelIeHUE TMHEUHBIX

YPaBHEHUH




57 Pemmenue 3a1a4 ¢ MOMOIIBIO bubnuoreka [IOK
YpaBHEHUN https://m.edsoo.ru/7f42064e
53 Pemenne 3ama4 ¢ momopio bu6mmoreka [{OK
YpaBHEHUN https://m.edsoo.ru/7f420806
59 Pemenne 3aga4 ¢ momopio bu6mmoreka [IOK
YPaBHEHUH https://m.edsoo.ru/7f4209a0
60 Pemrenue 3amay ¢ IOMOIIBIO bubmmoreka [{OK
YPaBHEHUH https://m.edsoo.ru/7f420e6e
61 JIuHeitHOE ypaBHEHUE C TBYMS bubnuorexa [JOK
MIEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427¢32
2 JIuHeitHOE ypaBHEHUE C TBYMS bubnuotexa [JOK
MIEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427e8a
63 CucreMa IByX JTUHEUHBIX bubnuoreka [IOK
YpaBHEHUH C IByMsI IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 CucreMa IByX JTUHEUHBIX
YPaBHEHUH € JBYMsI IEPEMEHHBIMHU
65 CucreMa IByX JUHEUHBIX
YpaBHEHUH € JBYMsI IEPEMEHHBIMU
66 CucreMa IByX JTMHEUHBIX
yYpaBHEHUH C ABYMsI IEPEMEHHBIMHU
. bubmuoreka [JOK
67 Pemenue cucrem ypaBHeHuM
https://m.edsoo.ru/7f4284de
N bubmuoreka [JOK
68 Pemenue cucreM ypaBHEHM
https://m.edsoo.ru/7f42865a
69 Pemenue cucreM ypaBHEHMM bubmorexa LOK

https://m.edsoo.ru/7f4287d6




70

Pewrenue cucrem ypaBHEHUN

71 Pemenue cucreM ypaBHeHM
7 KonTtponsHast pabota o Teme bubmmoreka LIOK
"Jlunelinbie ypaBHeHUs" https://m.edsoo.ru/7f421044
73 KoopaunaTa Touku Ha npsiMoi bubmmorexa [TOK
https://m.edsoo.ru/7f41de76
bubnuorexa [JOK
74 HHCI0BEIE MPOMENRYTKH https://m. edsoc])_.lru/7f41dff2
75 YucnoBble TPOMEXYTKU
76 Paccrosinne mexnay leijIs[ )
TOYKaMH KOOPAMHATHOU MPSMOU
77 Paccrosinne mexay leijIs[ )
TOYKaMH KOOPAWHATHOU NPSIMO
73 [IpsmoyronsHas cucteMa bubnuoreka [IOK
KOOPJUHAT HAa MIOCKOCTHU https://m.edsoo.ru/7f41el6e
79 [IpsimoyromnsHas cucteMa bubnuoreka [JOK
KOOPJMHAT HA MJIOCKOCTU https://m.edsoo.ru/7f41e42a
20 [Ipumepsr rpadmKoB, 3aJaHHBIX bubnuoreka [JOK
bopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumepsl rpadmKoB, 3aJaHHBIX bubnuoreka [JOK
dbopmynamu https://m.edsoo.ru/7f41ed80
2 [Tpumeps! rpaduKoB, 3aJaHHBIX
dbopmynamu
%3 Urenue rpaukoB peabHbIX bubnuoreka [IOK
3aBUCHUMOCTEM https://m.edsoo.ru/7f41ea24
84 Urenue rpaukoB peabHbIX




3aBUCUMOCTEN

85 Tomstie yHKLH bubnuorexa [JOK
https://m.edsoo.ru/7f41ef06
86 I'padux GyHKIIH
87 CpoiicTBa (hyHKIMM bubmorexa HOK
https://m.edsoo.ru/7f41f078
88 CaoiicTBa (hyHKITUH bubnmorexa LOK
https://m.edsoo.ru/7f41f1fe
89 Jluneitnas pynkuus bubmorexa HOK
https://m.edsoo.ru/7f427282
90 Jluneitnas pynkuus bubmorexa HOK
https://m.edsoo.ru/7f427412
01 [TocTpoenne rpaduka TuHEHHON bubnuoreka [IOK
byHKIIUN https://m.edsoo.ru/7f426d1e
9 [TocTpoenune rpaduka TUHEHHOM
byHKIIUN
93 I'paduk pynkum y =|x|
94 I'paduk pynkum y =|x|
KonTposbHas pabora no teme
95 "KoopauHaTel 1 rpaduKy. bubnuoreka [JOK
Oynkuun" / Beepoccuiickas https://m.edsoo.ru/7f41£50a
poBepouHasi paboTa
Hroropas koHTpoOJIbHAs padoTa /
96 Bcepoccniickas mpoBepoydHas bubmorexa OK
p POBEp https://m.edsoo.ru/7f429c6c¢
pabota
97 IToBTOpEHNE OCHOBHBIX MOHATHH U




METOJIOB Kypca 7 Kiacca,
00001IeHIE 3HAHWIA

[ToBTOpEHNE OCHOBHBIX NOHATUN U

bu6mmoreka [{OK
98 METOJIOB Kypca 7 Kiacca, 1
o https://m.edsoo.ru/7f429{32
000011IeHre 3HAaHNI
[ToBTOpEHNE OCHOBHBIX MOHITHI U
bubmmoreka [{OK
99 METOJIOB Kypca 7 Kiacca, 1
. https://m.edsoo.ru/7f42a0e0
00001IeHe 3HaAHNUI
[ToBTOpEHNE OCHOBHBIX TIOHITHH U
100 METOJIOB Kypca 7 Kiacca, 1
00001IeHe 3HAHNI
[ToBTOpEHNE OCHOBHBIX TIOHITHI U
101 METOJIOB Kypca 7 Kiacca 1 bubmmorexa TOK
HOB P . ’ https://m.edsoo.ru/7f42a27a
000011eHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATUN U
bu6moreka [IOK
102 METOJIOB Kypca 7 Kiacca, 1
. https://m.edsoo.ru/7f42a900
000011eHNE 3HAHUI
OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




8 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
o
‘:;11 Tema ypoxa Bcero Konrpoabubie | Hpakrireckue i[:;:eﬂnﬂ :)I;I[()bal;?)ln;?:enbnme
padoThI padoTsbI pecypest
1 KBagpartHblil KOpeHb U3 yncia 1 bubmmorexa [TOK
https://m.edsoo.ru/7f42d452
) [TonsiTHe 06 nppaMOHATIEHOM 1 bubnuoreka [JOK
qucne https://m.edsoo.ru/7f42eaaa
3 JlecsTnaHbIe PUOTIKEHUS :
HPPAIMOHAIBHBIX YHCETT
4 JlecsiTuuHble MPUOTMKEHUS |
HMPPALMOHAIIBHBIX YU CEN
5 JlelicTBUTEIIbHBIC YHCIIA 1
6 CpaBHeHHE ACHCTBUTEIBHBIX |
yuceln
7 CpaBHeHME ACHCTBUTEIBHBIX 1
yuceln
g ApubMeTHIeCcKnii KBaJIpaTHBIN |
KOpEHb
9 VYpaBHeHue Buja x> = a 1
10 CpoiicTBa apuPMETHUECKUX | bubnuoreka [JOK
KBaJPaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
1 CpoiicTBa apuPMETHUECKUX | bubnmnoreka [JOK
KBaJPaTHBIX KOPHEU https://m.edsoo.ru/7f42d862




[IpeoOpa3oBaHme YUCIOBBIX

12 BBIPAXKCHUH, COJICpKAIINX bubmorexa HOK
P > COACPIAL https://m.edsoo.ru/7£42dd26
KBaJpaTHBIC KOPHU
[TpeoOpa3oBaHKe YUCIOBBIX
. bubnuorexa [JOK
13 BBIPAKECHUH, COACPKAILINX
https://m.edsoo.ru/7f42ded4
KBaJpaTHbIE KOPHU
[IpeobpazoBaHme YUCIOBBIX
. bubnuorexa [JOK
14 BBIPAKEHUM, COACPIKAIINX
https://m.edsoo.ru/7f42e0be
KBaJpaTHBIC KOPHU
[IpeobpazoBaHue YHCIOBBIX
. bubnuotexa [JOK
15 BBIPAXKEHUH, COJIEpPKAIAX
https://m.edsoo.ru/7f42e262
KBaJpaTHBIC KOPHU
bu6moreka [IOK
16 CreneHsb ¢ LEJIBIM ITI0Ka3aTeleM
https://m.edsoo.ru/7f4354a4
CrangapTHas 3aluch 4ucia.
Pa3mepsr 00bekTOB
OKpyXatomiero mupa (oT
Py pa ( bu6mmoreka [JOK
17 3JIEMEHTAPHBIX YaCTHIL JI0
https://m.edsoo.ru/7f436098
KOCMHYECKUX 00BEKTOB),
JUTUTEIIbHOCTD MPOIIECCOB B
OKpPY>KaIoIlleM MUpPE
13 CBoiiCTBa CTENEHU C LEJIBIM bubnuoreka [JOK
oKa3arejieM https://m.edsoo.ru/7f435648
19 CBoiiCTBa CTENEHU C LEJIBIM bubnunoreka [JOK
oKas3arejieM https://m.edsoo.ru/7f435648
20 CBolicTBa CTEIMEHHU C IEJIBIM bubmuoreka [JOK

IIOKa3aTcJICM

https://m.edsoo.ru/7f435648




)1 CBolicTBa CTEIICHH C IIEIBIM bu6mmoreka [{OK
IoxasareyieM https://m.edsoo.ru/7f43599a
2 CBoiiCTBa CTENEHU C IEJIBIM bubnuorexa [JOK
IoxasareyieM https://m.edsoo.ru/7f435ed6
23 KBagpartHslii TpéxuineH
24 KBagpartHslii TpéxuineH
)5 Pa3znoxenue kBagpaTHOTO bubnuorexa [JOK
TpEXWICHA HA MHOXKUTEIN https://m.edsoo.ru/7f42fd38
26 Pa3znoxenne kBagpaTHOTO bu6mmoreka [IOK
TPEXUIIEHA HA MHOXKHATEIN https://m.edsoo.ru/7f42fd38
KonTponbHas pabota no temam
27 "KBanparusie kopau. CteneHu. Bu6amorexa [IOK
. https://m.edsoo.ru/7f42ec80
KBanpaTtHbiii TpexwieH"
28 AnrebOpaunveckas 1po0b bubmorexa OK
https://m.edsoo.ru/7f430382
JlonmycTuMble 3HaAYEHUS
29 TIEPEMEHHBIX, BXOIAIINX B
anredpanvecKue BbIPaKEeHUS
JlonmycTuMble 3HaAYEHUS
30 MEPEMEHHBIX, BXOISIINX B
anreOpanvecKkre BoIPaKeHUS
31 OcHOBHOE CBOMCTBO bubnuoreka [JOK
anredpanvecKoit 1poou https://m.edsoo.ru/7f4308e6
. bubnuoreka [IOK
32 Coxpamenue apodeit https://m.edsoo.ru/7f430a8a
33 Coxkpartenue apooeit bubnuoreka [JOK




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

bu6mmoreka [{OK

34 Coxkparienue apooei
Kpattiertie Apobed https://m.edsoo.ru/7f430f44
CnosxeHue, BEIYATAHUE,
bu6mmoreka [IOK
35 YMHOEHUE U JICTICHUE
. https://m.edsoo.ru/7f43128c
anredpandeckux Apooei
CnosxeHue, BEIYATAHUE,
bubmmoreka [{OK
36 YMHOXEHUE U JIeTICHNE
. https://m.edsoo.ru/7f4315¢c0
anredpandeckux Apooeit
CnoxeHnue, BEIYUTAHHUE,
bu6mmoreka [IOK
37 YMHOKEHUE U JIETICHUE
. https://m.edsoo.ru/7f4318c2
anredpanveckux Apooeit
CnoxxeHne, BRIYUTAHNUE,
bubmoreka [IOK
38 YMHOKEHUE U JIETICHUE
. https://m.edsoo.ru/7f431a20
anreOpandecKux Ipooei
[IpeobpazoBaHue BBIpAKEHUH,
bu6mmoreka [JOK
39 coJieprKaluX anredpanyeckue
https://m.edsoo.ru/7f43259¢
Ipoou
[IpeobpazoBaHue BhIpAKEHUH,
40 COACpIKAIIUX aIreOpandeCKue bubmorexa HOK
Feprat p https://m.edsoo.ru/7f432736
npoou
[IpeoOpazoBaHue BhIpAKECHUH,
bubmuoreka [JOK
41 coJiepXKaIiux ajareopandeckue
https://m.edsoo.ru/7f432736
npoou
4 KonTposneHas paboTa o teme bubnuoreka [IOK

"Anrebpanyeckas 1poos"

https://m.edsoo.ru/7f431d36




bubnuoreka [IOK

43 KBanpaTHoe ypaBHeHHE
BA/IPATHOE ypanHent https://m.edsoo.ru/7f42eela
bu6mmoreka [IOK
44 Henonnoe kBagpaTHoe ypaBHEHUE
https://m.edsoo.ru/7f42eela
bu6mmoreka [IOK
45 HenonHoe kBagpaTHOE ypaBHEHHE
https://m.edsoo.ru/7f42eela
46 ®opmyta KOpHEW KBaJIpaTHOTO bubnuorexa [JOK
YpaBHEHUS https://m.edsoo.ru/7f42f158
47 dopmyra KOpHEH KBaJIpaTHOTO bubnuoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f42f3f6
43 Popmyita KOpHENW KBaIpPaTHOTO bubnuoreka [JOK
YpaBHEHUA https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmorera [IOK
https://m.edsoo.ru/7f42fef0
50 Teopema Buera bubmorexa OK
https://m.edsoo.ru/7f430076
51 Pemenue ypaBHeHui, bubnuoreka [JOK
CBOISIIIMXCS K KBAAPATHBIM https://m.edsoo.ru/7f43c542
50 Pemenue ypaBHeHuit, bubnuoreka [JOK
CBOJISIIIMXCS K KBAAPATHBIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocteitmme npoOHO- bubnuoreka [JOK
panMoOHAIIBHEIE YpAaBHEHUA https://m.edsoo.ru/7f4328c6
54 [Ipocteitmme npoOHO- bubnuoreka [JOK
panuoHaIbHBIE YpAaBHEHUS https://m.edsoo.ru/7f432b6e
55 Penienne TekCcTOBBIX 3a/1a4 C bu6mmoreka [JOK

IIOMOIIBIO KBAAPATHBIX

https://m.edsoo.ru/7f42f75¢c




YpaBHEHUI

56

Pemenue TekCTOBBIX 3a1a4 C
IIOMOIIBIO KBaIIpaTHI)IX
YpaBHEHUU

bu6mmoreka [IOK
https://m.edsoo.ru/7f42f8f6

57

KonTtposnsHas paboTa o teme
"KBanpatHsle ypaBHeHuUs"

bu6mmoreka [IOK
https://m.edsoo.ru/7f4301{2

58

JIuneliHOE ypaBHEHHE C IBYMS
MepEMEHHBIMHU, €ro rpaduk,
MIpUMEPHI pElIeHUs ypaBHEHUH B
LEBIX YUCIIaX

59

JIuneliHOE ypaBHEHHE C IByMS
MepEeMEHHbBIMH, €ro rpaduk,
MIPUMEPHI PEIIEHUs] YpaBHECHUH B
LeJIBIX YUCIIax

60

JIuneitHOE ypaBHEHUE C IBYMS
MepEMEHHBIMH, €T0 TpaduK,
MIpUMEPHI pElIeHUs ypaBHEHUN B
LEbIX YUCIIaX

61

Pemenue cuctemM AByX JTMHEHHBIX
ypaBHEHUH C ABYyMsI
TepeMEHHBIMU

62

Pemienue cucrem IByX JTMHEHHBIX
YpaBHEHUH C IByMs
IIEPEMEHHBIMU

63

Pemenue cucreM AByX JTMHEMHBIX
YpaBHEHUH C IByMs
NIEPEMEHHBIMU




64

IIpuMmepsl penienus cucreM

HEJIMHENHBIX YPAaBHEHUH C ABYMs

NEPEMECHHBIMHA

65

[Ipumeps! penienus cucreM

HEJIMHENHBIX YPAaBHEHUH C ABYMs

NEPEMECHHBIMHA

66

I'padmueckas unTepnperanus
YpaBHEHHUS C JIByMS
MEPEMEHHBIMH U CUCTEM
JIMHEWHBIX YPABHEHUN C JBYMS
MepeMEHHBIMU

bubmmoreka [{OK
https://m.edsoo.ru/7f43d6d6

67

I'padmueckas nnTepnperanus
YpaBHEHHUS C IBYyMS
MIEPEMEHHBIMH U CUCTEM
JINHEHHBIX YPaBHEHUH C TBYMS
MIepEeMEHHBIMU

bu6moreka [IOK
https://m.edsoo.ru/7f43d6d6

68

Pemenne TekCTOBBIX 3a1a4 C
IIOMOIIIBKO CUCTEM ypaBHeHI/Iﬁ

69

Pemenne TekCTOBBIX 3a1a4 C
IIOMOIIIBKO CUCTEM ypaBHCHI/Iﬁ

70

Pemenue TeKCTOBBIX 3a7a4 C
IIOMOIIBKO CUCTEM ypaBHeHI/Iﬁ

71

YucnoBble HEPABEHCTBA U UX
CBOICTBa

72

HucnoBble HEPABEHCTBA U UX
CBOICTBA




HepasenctBo ¢ onHOM

73 .
MEPEMEHHO N
74 JIuHeliHbIe HEPaBEHCTBA C OJHOM bubnuorexa [JOK
IIEPEMEHHOM U UX pelICHUE https://m.edsoo.ru/7f42c692
75 JIuHeliHbIe HEPABEHCTBA C OJTHON bubnuorexa [JOK
IIEPEMEHHOM U UX peLICHUE https://m.edsoo.ru/7f42c840
76 JIuHeiiHbIe HEPaBEHCTBA C OJHOM
IIEPEMEHHOM U UX pEeLICHUE
CucreMbl TUHENHBIX HEPABEHCTB
. . bubnuotexa [JOK
77 C OJTHOM IEPEMEHHOM U UX
https://m.edsoo.ru/7f42cb88
pelenune
CucreMbl TMHENHBIX HEPABEHCTB
. . bu6moreka [IOK
78 C OJTHOM IEPEMEHHOM U X
https://m.edsoo.ru/7f42cd2c
peuieHue
CucreMbl TUHEUHBIX HEPABEHCTB
79 C OJTHOM IEPEMEHHOM U X
peuieHue
N3obpaxenue pemeHus
. bu6mmoreka [JOK
80 JIMHEWHOT'O HEPABEHCTBA U UX
. . https://m.edsoo.ru/7f42c9e4
CUCTEM Ha YUCJIOBOM IPAMOM
N3o00paxkenue pereHus
. bubmuoreka [JOK
81 JIMHEWHOT'O HEPABEHCTBA U UX
. . https://m.edsoo.ru/7f42c9e4
CUCTEM Ha YUCJIOBOM NPSAMOI
KoHnTtponwHas pabota no temam
82 "HepaBenctBa. Cucremsl

ypaBHeHui"




bubnuoreka [IOK

83 Honsmne yniuan https://m.edsoo.ru/7f433c12
84 O6nactb onpeneseHus u bubnuorexa [JOK
MHO>KECTBO 3HAYCHHI (DYHKIIHH https://m.edsoo.ru/7f433d84
85 CrniocoOsb1 3a1anus GyHKIMA
86 I'paduk pyHkmm
g7 CpoiicTBa (DyHKIINH, UX
oToOpaxkeHue Ha rpaduke
28 Utenue u noctpoeHue rpadukoB
byHKINHA
[Ipumeps! rpagukoB GyHKUINH,
89 OTpa)arolIuX pealbHble
MIPOLIECCHI
OyYHKIIMHU, OTTUCHIBAIOLINE
90 MPSIMYIO U 0OpaTHYIO bubnuoreka [IOK
MPONOPLIMOHATBHBIE https://m.edsoo.ru/7f434bbc
3aBUCHUMOCTH, UX TpaduKu
91 l'unep6ona
90 Tunep6oma bu6mmoreka [JOK
https://m.edsoo.ru/7f4343e2
bubnuoreka [JOK
%3 Ppaduic ymiauiit y =x* https://m.edSO(])_.[ru/7f434572
OyuknMn y =x32, y = x3, y = VX,
94 = |};<I|{; fpa(piqecxge peIHZHI/Ie ’ Bubmmorexa LIOK
. . https://m.edsoo.ru/7f434d38
YpaBHEHUH U CUCTEM ypaBHEHUM
95 [ToBTOpEHNE OCHOBHBIX OHATUN bubnuoreka [JOK




Y METOJIOB KypCOB 7 U 8 KJIacCOB,
00o01mienue 3HaHUH /
Bcepoccuiickas npoBepoyHas
pabora

https://m.edsoo.ru/7f4371aa

HroroBas kKoHTpOJbHAS padoTa /

N bubnuorexa [JOK
96 Bcepoccuiickast npoBepouHas 1
https://m.edsoo.ru/7f434eb4
pabota
[ToBTOpEHME OCHOBHBIX MOHSITHA
97 1 METOJIOB KypCOB 7 M 8 KJIacCOB, 1
0000111eHNE 3HAHNI
[ToBTOpEHME OCHOBHBIX MOHSITHIA
bu6mmoreka [IOK
98 1 METOJIOB KypCOB 7 U 8 KJIacCOB, 1
. https://m.edsoo.ru/7f43736¢
00001IeHre 3HAHNI
[ToBTOpEHME OCHOBHBIX MOHATHIA
bu6moreka [IOK
99 Y METOJIOB KypCOB 7 M 8 KJIaCCOB, 1
. https://m.edsoo.ru/7f437510
00001IeHre 3HAHNI
[ToBTOpEHME OCHOBHBIX MOHATHIA
100 U METOJ0B KypcoB 7 U & Ki1accoB 1 bubmmorexa [IOK
FIOB XYPLOB . ’ https://m.edsoo.ru/7f4376b4
0000111eHNE 3HAHUI
[ToBTOpEHME OCHOBHBIX MOHATHIA
bubmuoreka [JOK
101 1 METOJIOB KypCOB 7 U 8 KJIacCOB, 1
. https://m.edsoo.ru/7f436b88
000011eHrE 3HAHUI
[ToBTOpEHME OCHOBHBIX MOHITHIA
bubmuoreka [JOK
102 1 METOJIOB KypCcOB 7 U 8 KJI1accoB, 1
. https://m.edsoo.ru/7f437858
00001IeHrEe 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




9 KUIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTHYyeckue
padoTsI

Jara
H3yUYeHus

DJIeKTPOHHbIE
nugposbie
oOpa3oBaTtejibHbIE

pecypchbl

PammmonansHbIe yncia,
HppaIMOHAJIbHBIE YK CIIa, KOHEYHBIC
1 OECKOHEUYHBIE IECATUYHBIE IpoOU

MHO0KecTBO JEHCTBUTENBLHBIX
yHcen; IeHCTBUTENILHBIC YHCIa Kak
OECKOHEYHBIC JIECATUYHBIC IPOOH

Bs3anMHO oHO3HaYHOE
COOTBETCTBUE MEXKIY MHOKECTBOM
JEMCTBUTEIBHBIX YUCET U
MHOYXECTBOM TOYEK KOOPIUHATHOM
NpAMOM

CpaBHeHME AEHCTBUTEIBHBIX
qyucen, apuMeTHIecKue AeUCTBUS
C JIEHCTBUTEIILHBIMU YUCIIAMHA

[TpubmmxéHHOE 3HaUCHNE
BEJINYUHBI, TOYHOCTH
TIPUOJTHIKECHUST

OxpyriieHue uncen

OxpyriieHne uncen

HpI/IKI/II[Ka " OLCHKA pC3YyJIbTaTOB




BBIUMCIIEHUH

[Ipukuaka u olleHKa Pe3yabTATOB

9
BBIUHCIICHUI
JlunetHoe ypaBHeHue. Pemenue
uyp bubnuotex [JOK
10 YpaBHEHUH, CBOSAIINXCA K
. https://m.edsoo.ru/7f43bf66
JTUHEUHBIM
JInneliHoe ypaBHeHue. Pemenne
11 YPAaBHEHUH, CBOAIUXCA K
JIMHEWHBIM
KBagparHoe ypaBHeHue. Pemenue
. bubnuotexa [JOK
12 YPaBHEHUH, CBOIAIIMAXCA K
https://m.edsoo.ru/7f43c542
KBaJpaTHBIM
KBanpatHoe ypaBHeHue. Pemienne
. bu6moreka [IOK
13 YpaBHEHUH, CBOASIINXCA K
https://m.edsoo.ru/7f43c542
KBaJPaTHBIM
bubmoreka [IOK
14 bukBanpaTHbie ypaBHEHUS
https://m.edsoo.ru/7f43¢c3d0
bu6mmoreka [JOK
15 bukBagpaTHbie ypaBHEHUS
https://m.edsoo.ru/7f43c3d0
[Ipumepsl penieHus: ypaBHEHUM
16 TpeThel U YETBEPTOM CTETCHEN
pa3ioKEHUEM Ha MHOXKUTEIN
[Ipumeps! penieHust ypaBHEHUI
17 TpETbEU U YETBEPTOU CTEIIECHEH
pa3ioKEHUEM Ha MHOKHUTENN
18 Pemenne npoOGHO-palioHATBHBIX bubnuoreka [JOK




YpaBHEHUU

https://m.edsoo.ru/7f43c9b6

19

Pemenue 1poOHO-paliioHaNbHbIX
ypaBHEHU U

bu6mmoreka [{OK
https://m.edsoo.ru/7f43c9b6

20

Pemrenue TeKCTOBBIX 3a1a4
areOpanvIeckiuM METOI0M

21

Pemnrenue TeKCTOBBIX 3a/1a4
anreOpandeckuM MeTO0M

22

Pemnrenue TeKCTOBBIX 3a/1a4
anreOpandecKuM METO0M

23

KonTposbHas pabora no teme
"VYpaBHEHHUs C OHOM NTepeMeHHON"

24

VYpaBHEHHE ¢ IBYMS IEPEMEHHBIMU
u ero rpaduk

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d0b4

25

VYpaBHeHHE ¢ ABYMsI IEPEMEHHBIMA
u ero rpaduk

bubmoreka [IOK
https://m.edsoo.ru/7f43d0b4

26

CucreMa IByX JTUHEUHBIX
yYpaBHEHUH C JBYMsI TIEPEMEHHBIMHU
U €€ pelIeHue

27

CucreMa IByX JTUHEUHBIX
yYpaBHEHUH C ABYMsI IEPEMEHHBIMHU
U €€ pelIeHue

28

Cucrema 1ByX JIMHEHHBIX
ypaBHEHUH C ABYMS IEpEMEHHBIMU
U €€ pellIeHne

29

CucremMa AByX JTMHEHHBIX
YpaBHEHUH C IByMs NIEpEeMEHHBIMU




U €€ peleHue

30

Pemrenne cucrem IByX ypaBHEHUH,

OJHO M3 KOTOPBIX JIMHENHOE, a
JIPYroe — BTOPOM CTEIIEHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d23a

31

Pemrenne cucrem IByX ypaBHEHUH,

OJHO M3 KOTOPBIX JIMHEIHOE, a
JIPYroe — BTOPOM CTEIEHU

bubmmoreka [{OK
https://m.edsoo.ru/7f43d55a

32

Pemrenne cucrem IByX ypaBHEHUH,

OJHO M3 KOTOPBIX JIMHEIHOE, a
JIPYroe — BTOPOM CTENEHU

33

Pemrenne cucrem IByX ypaBHEHUH,

OJHO M3 KOTOPBIX JIMHEIHOE, a
Jpyroe — BTOPOU CTENEHU

34

['paduaeckas maTEpIpETALIHS
CHCTEMBI YPaBHEHUH C IByMsI
epeMEHHBIMU

35

Penienne TekcToBBIX 33124
anreOpanvecKuM crocooom

36

Penienne TekcToBBIX 33124
anreOpanvecKuM crocooom

37

KonTtposnpHas pabota o teme
"CucreMbl ypaBHEHUI"

38

YucnoBble HEpABEHCTBA U UX
CBOMCTBA

39

HucnoBble HEPABEHCTBA U UX
CBOMCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/7f43ad5a




40 JInHeHbIE HEPAaBEHCTBA C OJJTHOM bubnuorexa [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 JInHeHbIE HEpaBEHCTBA C OJJTHOM bubnuorexa [JOK
IIEPEMEHHOM U UX pELICHUE https://m.edsoo.ru/7f43af08
4 JInHeliHbIE HEPaBEHCTBA ¢ OAHOU bubnuorexa [JOK
IIEPEMEHHOM U UX pELICHUE https://m.edsoo.ru/7f43af08
43 CucremMbl TUHEHHBIX HEPABEHCTB C
OJIHOY IIEPEMEHHOM U UX PEIICHHE
44 CucteMbl TMHENHBIX HEPABEHCTB C
OJIHOY ITIEPEMEHHOM U MX PEIICHUE
45 CucteMbl TMHENHBIX HEPABEHCTB C
OJIHOYM ITIEPEMEHHOM U UX PEIICHHE
46 KBanpaTHbie HEpaBeHCTBA U UX bubnuoreka [IOK
pewenue https://m.edsoo.ru/7f43b098
47 KBanpaTHbie HEpaBeHCTBA U UX bubnuoreka [IOK
pewenue https://m.edsoo.ru/7f43b21e
43 KBanpaTHbie HepaBeHCTBA U UX bubnuoreka [JOK
peuweHue https://m.edsoo.ru/7f43b5a2
49 KBagparHble HepaBeHCTBA U UX
peuieHue
50 KBagpartHbie HepaBeHCTBA U UX
peuieHue
I'padmueckas nHTEpIIpEeTaLIs BuGmorexa LIOK
51 HEPABEHCTB U CUCTEM HEPABEHCTB C
https://m.edsoo.ru/7f43b098
JBYMS [IEPEMEHHBIMU
52 I'paduueckast UHTEpIIpETALUS




HCPABCHCTB U CUCTCM HCPABCHCTB C
ABYMA ICPECMCHHBIMU

KonTtponsHast pabota o Teme

53
"Hepasencrsa"
54 KBangpatuunas GyHkms, eé bubnuorexa [JOK
rpaduk 1 cBOMCTBA https://m.edsoo.ru/7f4396c6
55 KBanparuunas ¢pyHkuus, eé bubnuorexa [JOK
rpaduk 1 cBOMCTBA https://m.edsoo.ru/7f439842
56 KBanparuunas ¢pyHkuus, eé bubnuoreka [IOK
rpaduk 1 cBOMCTBA https://m.edsoo.ru/7f4399b4
[Tapabosa, KOOpIMHATHI BEPIITUHBI
bu6mmoreka [IOK
57 napaboJibl, 0Cb CAMMETPUHU
https://m.edsoo.ru/7f439eb4
napaboJIbI
[Tapaboua, KOOpAMHATHI BEPUIMHBI
58 napaboJibl, 0Cb CHMMETPUH Bubnuoreka LTOK
P ’ P https://m.edsoo.ru/7f43a03a
napaboJIbI
[Tapabouia, KOOpAMHATHI BEPUIMHBI
bu6mmoreka [JOK
59 napaboJibl, OCb CAMMETPUU
https://m.edsoo.ru/7f43alac
napadoJIbI
[Tapaboiia, KOOpAMHATHI BEPUIMHBI
bubmuoreka [JOK
60 mapadoJibl, 0Cb CHMMETPUHN
https://m.edsoo.ru/7f43a31le
mapadoJIbI
[Tapaboiia, KOOpAMHATHI BEPUIMHBI
bubmuoreka [JOK
61 napaboJibl, 0Cb CHMMETPUH
https://m.edsoo.ru/7f43a526
napaboJIbl
62 ITapa6o:a, KOOpAUHATHI BEPIIUHBEI




napaboJIbl, 0Ch CHMMETPUH
napaboJTbl

I'paduxn Qynxomii: y = kx, y = kx

o +b, y=k/x, y=x3, y=vx, y=||
64 I'paduxn Qynxomii: y = kx, y = kx
+ b, y=k/x, y=x3, y=vx, y=[X|
65 I'paduku pynkumit: y = kx, y = kx
+ b, y=k/x, y=x3, y=vx, y=[X|
66 I'paduku pynkuuit: y = kx, y = kx
+ b, y=k/x, y=x3, y=vx, y=[X|
67 I'paduku pynkumii: y = kx, y = kx
+ b, y=k/x, y=x3, y=vx, y=[X|
68 I'paduxn dynaxmmii: y = kx, y = kx
+ b, y=k/x, y=x3, y=vx, y=[X|
69 KonTtponbHas padoTa o teme bubnuoreka [IOK
"®yukun" https://m.edsoo.ru/7f43ab84
70 [lonsarue yncmoBoit bubnuoreka [[OK
MOCJIEI0BATECILHOCTH https://m.edsoo.ru/7f43e6c6
3aanue nociea0BaTeIbHOCTH
71 peKyppeHTHOU HOpMYIOi 1 bubmorexa HOK
. https://m.edsoo.ru/7f43ebda
dbopmyIoii n-ro uneHa
7 ApudmMernueckas u bubnuoreka [JOK
reoOMEeTpUYEecKas Iporpeccun https://m.edsoo.ru/7f43ed7e
7 Apugpmernueckas u bubnuoreka [IOK
reOMETPUYIECKas IIPOIPECCUHU https://m.edsoo.ru/7f43f3b4
74 @opMyIIBI N-I'O YJIEHA bubnuorexa [IOK




apu(METHIECKON U
F€OMETPUYECKON MTPOrPECCU,
CYMMBI IIEPBBIX N YWICHOB

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

75

@OopMyIIBI N-TO YIECHA
apu(METHIECKON U
r€OMETPHUYECKON MPOrpeECCU,
CYMMBI IIEPBBIX N YWICHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f43ef2c

76

@OopMyIIBI N-TO YIEHA
apudmeTnyeckoi u
F€OMETPHUYECKON MPOTPECCU,
CYMMBI IIEPBBIX N YWICHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f0c6

77

@opMyIIbI N-TO 4JIeHa
apupMETHIECKON U
reOMETPUUYECKON POrpeCCuid,
CYMMBI TIEPBBIX N YJIEHOB

bubmoreka [IOK
https://m.edsoo.ru/7f43f72e

78

®opmyJibl N-TO YJeHa
apupMETHIECKON U
reOMETPUUYECKON POrpecCcuid,
CYMMBI TIEPBBIX N YJICHOB

bu6mmoreka [JOK
https://m.edsoo.ru/7f43f8a0

79

N3obpaxenune 4wieHoB
apudmernyeckoil u
reoOMEeTPUUYECKOM porpeccuii
TOYKaMH Ha KOOPJIUHATHOU
IJI0CKOCTH

80

N300paxkeHue 4ieHoB
apu(pMeTHYECKON U
F€OMETPUUYECKOU MTPOrpeccuit




TOYKaMHU HAa KOOPJAMHATHOMN
IIJIOCKOCTH

81

JInHEeNHbBIA U DKCIOHEHIINAILHBIHN
poct

82

CrnosxHble POLIEHTHI

bu6mmoreka [{OK
https://m.edsoo.ru/7f43fe0e

83

CrnosxHble POLIEHTHI

bubmmoreka [{OK
https://m.edsoo.ru/7f4401a6

84

KonTposbHas pabora no teme
"UucIIoBEIE IIOCIEN0BATEILHOCTH "

bu6mmoreka [IOK
https://m.edsoo.ru/7f440418

85

[ToBTOpEeHuE, 0600IIEHNE 1
cHUCTeMaTH3aIlns 3HaHWH. 3a1iCh,
CpaBHEHUE, JEUCTBUS C
JNEMCTBUTEIBHEIMHA YUCIAMH,
YUCJIOBas MpsiMast

86

[ToBTOpEeHUE, 0600IICHNE 1
CHUCTEMAaTH3aIMs] 3HAHWM.
[IpoLeHThI, OTHOIICHHUS,
MIPOITOPIINH

87

[ToBTOpEeHUE, 0600IICHNE 1
CHUCTEMAaTH3aIMsl 3HAHWH.
Oxpyriienue, npudIMKeHue,
OIIEHKA

88

[ToBTOpEHue, 06001IeHNE U
cucTeMaru3anus 3HaHui. Pemenue
TEKCTOBBIX 3a/1a4 apu(PMETHIESCKUM
CII0coOoM

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




89

[ToBTOpEHue, 0600MICHNE U
cucTeMaTu3anusa 3HaHu. Pemenue
TEKCTOBBIX 33J1a4 apU(PMETHICCKIM
CII0cO00M

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

90

[ToBTOpenue, 06o0IICHNE U
cucTeMaru3anusa 3HaHui. Pemenne
TEKCTOBBIX 3a/1a4 apu(PMETUUECKUM
CII0coooM

bubmmoreka [{OK
https://m.edsoo.ru/7f443fea

91

[ToBTOpEeHuE, 0600IIEHNE 1
cHCTEMAaTH3aIs 3HAaHWH.
[IpeobpazoBanme anredpanyecKux
BBIPOKEHUH, TIOTTYCTUMBIC
3HAYCHUS

bu6moreka [IOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpEeHUE, 0600IICHNE 1
CHCTEeMaTH3aIus 3HaHUH.
[IpeobpazoBanue anredpanyecKux
BBIpOXEHUH, IOMTyCTUMBIC
3HAYECHUS

bu6moreka [IOK
https://m.edsoo.ru/7f444364

93

[ToBTOpEeHME, 0600IICHNE 1
crcTeMaTH3aIHs 3HAHUM.
[IpeoOpazoBanue aredpanyecKux
BBIPXKCHUH, TOMYyCTUMbIC
3HAYCHUS

bubmuoreka [JOK
https://m.edsoo.ru/7f444612

94

IToBTOpEHUE, 000OIICHNE 1
CHCTEMAaTH3aLMs 3HAHUIA.
[IpeoGpaszoBanue anredpandecKux
BBIPKEHUH, TOTTYCTUMbIE

bu6mmoreka [JOK
https://m.edsoo.ru/7f444a94




3HaA4YCHUA

95

[ToBTOpenue, 06o0IICHNE 1
CUCTEMaTU3alus 3HAHUHN.
@yHKIMU: IOCTPOCHUE, CBOMCTBA
M3YyUYEHHBIX ()YHKIUN

bu6mmoreka [{OK
https://m.edsoo.ru/7f444c56

96

[ToBTOpeHue, 0600IICHNE U
CUCTEMaTU3alMs 3HAHUHN.
@yHKIUU: IOCTPOCHHUE, CBOMCTBA
M3YYEHHBIX (QYHKIUI

bubmmoreka [{OK
https://m.edsoo.ru/7f444{44

97

[ToBTOpeHuE, 0600IICHNE 1
CHUCTEeMaTU3als 3HaHHM.
@yHKIMU: IOCTPOCHHE, CBOMCTBA
M3Y4YEHHBIX (DYHKITHI

bu6mmoreka [IOK
https://m.edsoo.ru/7f44516a

98

[ToBTOpEeHUE, 0600IIEHNE 1
CHCTEeMaTH3aIus 3HaHUH.
OYHKIMU: IOCTPOCHHE, CBOMCTBA
M3Y4YEHHBIX (DYHKITHI

bubmoreka [IOK
https://m.edsoo.ru/7f4452e6

99

[ToBTOpEeHUE, 0600IICHNE 1
CUCTeMAaTH3allMsl 3HAaHHH.
I'paduaeckoe penienrne ypaBHEHUI
U UX CUCTEM

bu6mmoreka [JOK
https://m.edsoo.ru/7f445516

100

[ToBTOpEHUE, 000OIICHNE 1
CHUCTEMAaTH3aIlMsl 3HAHWH.
I'paduueckoe pemieHre ypaBHEHUH
U UX CUCTEM

101

Hroropas KOHTPOJIbHasA pa60Ta

102

O0001IeHrE U cUCTEMATU3 AU




3HAHUHI

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

7 KJIIACC
Kon IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NpoBepPsieMoOro o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOI'0 00111€r0
pe3yJabTara o0pa3zoBaHus
1 Yucna v BEIYUCICHUS
. BreimonHsaTe, coderas  yCTHbIE W TUCBMEHHBIE  TPUEMBI,
' apudMeTHYeCKUe JEHCTBUSI C PAallUOHATHHBIMH YHCITAMHU
Haxomuth  3Ha4eHUsT  YHUCIOBBIX  BBIPAXCHHM, TMPUMEHSTH
- pa3HOOOpa3Hbie CMOCOOBI M TMPUEMBI  BBIYHCICHUS 3HAYCHHI
' JTPOOHBIX BBIPAKEHUH, COJIEPKAINUX OOBIKHOBEHHBIC U JICCATUIHBIC
Ipoou
[lepexomuTe oOT onmHOM ((OPMBI 3amUCH YHCET K JAPYrou
13 (mpeoOpa3oBbIBaTh  JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JICCATHYHYIO, B YacCTHOCTH, B OECKOHEUHYIO
JECATUIHYIO IPOOb)
1.4 CpaBHUBATh U YHOPSAIOUMBATH PAllMOHAIIbHBIE YUCIIA
1.5 OKpyTJATh yncaa
BbINONHATE NPUKUIIKY U OLIEHKY pEe3yJIbTaTa BBIYUCICHUHN, OLICHKY
1.6 3HAYEHUM YHUCIOBBIX BBIpAKECHUN. BBINOJHATE ACHCTBUS CO
CTEMEHSIMH C HATYPaJbHBIMH MTOKa3aTeNsIMU
17 [IpuMeHsITh TpU3HAKU JEITMMOCTH, DPA3JIOKEHHE Ha MHOXHUTEIU
' HATypaJbHBIX YHCET
Pemlath mpakTUKO-OPUEHTHPOBAHHBIE 3a/layd, CBS3aHHBIE C
OTHOLIEHUEM  BEIMYUH,  MPONOPUUOHAIBHOCTBIO  BEJIUYUH,
1.8 NPOLIEHTAMH, HMHTEPIPETUPOBATH PE3YNIbTATHl PEIICHHS 3a7ad C
y4ETOM OTpaHUYECHUH, CBSI3aHHBIX co CBOMCTBaMH
paccMaTpuBaeMbIX 0OBEKTOB
2 AnreOpanyeckue BbIpaXKeHUS




Hcnonp3oBarh anreOpandyeckyr0 TEPMHUHOJIOTUIO M CHUMBOJIHKY,

21 MIPUMEHSATH €€ B IIPOLIECCE OCBOEHMSI yueOHOr0 Marepuaa
)5 Haxonute 3HaueHuss OyKBEHHBIX BBIPAKEHUW TMpHU 3aJaHHBIX
' 3HAYCHHSX MTEPEMEHHBIX
53 BeImonHATE mpeoOpazoBaHMs LEJNOTO BBIPAKEHUS B MHOTOUWICH
' MIPUBEACHUEM I0I00HBIX CIaraéMblX, paCKpbITHEM CKOOOK
BbINONHATE yYMHOXEHHE OJHOWIEHAa HA MHOTOUYIEH U MHOTOYJIEHA
24 Ha MHOTOWIEH, IPUMEHSTh (JOPMYJIbl KBaJpaTa CyMMBbI U KBajpaTa
pa3zHoOCTH
OcymiecTBIATh pa3OKEHUE MHOTOWIEHOB HAa MHOXHTEIN C
Y MOMONIBIO  BBIHECEHHUS 32 CKOOKH  OOIIEro  MHOXKHUTEIS,
' IPYNIUPOBKU CIAraéMblX, NpUMEHEHUs (OpMyJl COKPAIEHHOTO
YMHO>KEHUS
[IpumensTs npeoOpa3oBaHUST MHOTOYJIEHOB  JUISL  PELIEHUS
2.6 pa3IMYHBIX 3aad M3 MaTeMaTUKH, CMEXKHBIX INPEIMETOB, W3
peabHOM MPaKTUKU
57 Hcnonp30BaTh CBOMCTBA CTENEHEN C HATYPAJIBHBIMU MOKA3aTEIsIMHU
' JUI IpeoOpa3oBaHUsl BHIPaKEHUH
3 YpaBHEHUS U1 HEPABEHCTBA
Pemate nuHElHbIE ypaBHEHHS C OJHOW MEPEMEHHOW, MPUMEHSA
3.1 MpaBuUjia Nepexofa OT HMCXOJHOIO YPaBHEHHUS K PAaBHOCUIBHOMY
emy. [IpoBepsATh, SBIIAETCS JIM YUCIIO KOPHEM YPaBHEHUS
32 [IpumensaTh rpaduueckue METOAbl NPHU PEIICHUH JIUMHEHHBIX
' YpaBHEHUH U UX CUCTEM
33 [TogOupars mnpuMepsl Map YKCEN, SBISIIOMIUXCS —pPELICHUEM
' JIMHENHOTO YPaBHEHMUS C IByMsI IEPEMEHHBIMU
Ctpoutb B KOOPAMHATHOM IUIOCKOCTH TpauK JHMHEWHOTO
3.4 ypaBHEHUs C [JBYMS TIEPEMEHHBIMH; TOJb3YysSICh TrpaduKoMm,
MIPUBOJUTH IPUMEPHI PEILICHUS YPaBHEHUS
3.5 Pemrare cucrembl OBYX JIMHEHMHBIX YpPaBHEHUH C  JByMs
' MePEeMEHHBIMH, B TOM YUCIIE TpaQuuecKu
3.6 CocraBiATh M pellaTh JUHEWMHOE YpaBHEHUE WM CHUCTEMY

JIMHEMHBIX ypaBHCHI/II\/'I o0 yCJIOBHIO 3aJiadyM, MHTCPIIPECTUPOBATHL B




COOTBECTCTBHH C KOHTCKCTOM 3aJa4u HOJ'IY'-IGHHBII;'I pe3yiibTaT

Koopaunats! u rpadpuku. OyHkuuu

4.1

N300paxaTs Ha KOOPAWHATHOW MPSIMOI TOYKH, COOTBETCTBYIOIINE
3aIaHHBIM KOOpJMHATaM, Jy4Hd, OTPE3KH, UHTEPBAJIbI, 3alIMChIBATh

YHCJIOBBIC ITPOMECIKYTKH HA aJIFe6paI/I‘-I€CKOM SA3BIKC

4.2

Ormeuath B KOOpHHHaTHOﬁ IINIOCKOCTH TOYKMH IIO0O 3aJaHHBbIM

KOOpAMHATAM

4.3

Crpouts rpaduxu nuHenHbIX QyHKUKNA. CTpouTth rpaduk GyHKINN

y = [X|

4.4

OnuceiBaTh ¢ MOMOIIBIO PYHKIUN N3BECTHBIE 3aBUCUMOCTH MEXY
BEJINYMHAMU: CKOPOCTb, BPEMsI, PACCTOSHHE, LIEHY, KOJUYECTBO,

CTOUMOCTb, IIPOU3BOIUTEIHLHOCTH, BpeMsi, 00HEM PabOTHI

4.5

Haxouts 3HaueHre (pyHKIMH 110 3HaYEHHIO €€ apryMeHTa

4.6

[lonumarp rpaduueckuid crmoco0 NPEACTaBICHUS U aHaIM3a
nH(popmaluy, U3BIEKaTh U HHTEPIPETHPOBATh MH(MOPMALUIO W3

rpaMKOB pealbHBIX MPOIIECCOB U 3aBUCHUMOCTEH

8 KUIACC

Kox
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 00111er0
o0pa3oBaHus

1

Uuncna v BEIYUCICHUS

1.1

Hcnonn3oBarh Ha4daJIbHBIC MpeaACTaBJICHUA (6] MHOXXCCTBEC
HeﬁCTBHTGHLHLIX YHUCCII JUIA CpaBHCHMUA, OKPYIJICHUA n
BLIHHCH@HHﬁ, 1/1306pa>1<aTb HeﬁCTBHTeHBHBIe qucijia TOYKaMH Ha

KOOPJMHATHOM MPAMOM

1.2

[IpumeHnsaTh mNOHATHE apUPMETHUECKOro KBaJAPAaTHOTO KOPHS,
HAXOJUTh KBAJpaTHblE KOPHHU, HCIOJIb3YS IMPH HEOOXOIMMOCTH
KalbKYJIATOpP,  BBIIOJHATH  NpPeoOpa3oBaHMs  BBIPAKCHMH,

COJACPpKAIUX KBAAPATHBIC KOPHU, UCIIOJIb3Ys CBOICTBA KOpHCfI

1.3

Hcnonb30BaTh 3amucH OOJBIIMX M MallbIX YHCEI C IIOMOIIBIO

JeCSITUUHBIX ApoOelt u cTeneneii yrncna 10




AnreOpandecKkue BEIPaXKECHHS

2.1

[IpuMeHATh MOHATHE CTENEHHU C LEIbIM MOKA3aTEIEM, BBINOJHAThH
peoOpa3oBaHMsl BBIPAKEHUM, COJCPKAIMUX CTCTIICHH C IEJIBIM

II0Ka3aTcJICM

2.2

BrInonHATE  TOXKACCTBEHHBIE MPEOOpa30BaHUS  PalMOHAIBHBIX
BBIPQKCHUII HAa OCHOBE MpPaBWJ JCUCTBHI HaJ MHOTOWICHAMU W

anredpanvyeckuMHM po0sMu

2.3

PacknanpiBaTte KBagpaTHBIA TPEXUIEH HA MHOKHATEIN

24

[IpumensTs  npeoOpa3oBaHUS  BBIPAXEHUM  JUISI  pELICHUS
pa3IMYHBIX 3a/Ja4 M3 MaTEMaTUKH, CMEXHBIX IPEAMETOB, U3

peanbHON NPAKTUKA

VYpaBHEHHS U HEPABEHCTBA

3.1

Pemrate nuHeiHBIE, KBagpaTHbBIE YPaBHEHHS W PalMOHAJIbHBIE
YpaBHEHUS, CBOJSIIMECS K HUM, CHCTEMBI JIByX YpPaBHEHUH C

ABYMA IEPEMCHHBIMU

32

[IpoBoauTh MNpOCTEUIINE HWCCIACIOBAHUS YPaBHEHUHW M CHUCTEM
ypaBHEHUH, B TOM 4HCIE C MpPUMEHEHHEM TIpaduyecKkux
npeacTaBieHuit (yCTaHABIMBAaTh, HMEET JHM YpaBHEHHE WIIHU

CUCTEeMa YpaBHEHU PEIIeHUs, €CIIU UMEET, TO CKOJIbKO, U TIPOYEee)

3.3

[lepexonuTe OT cJOBECHOM (OPMYIMPOBKH 3aJadul K €&
anredpanveckoil MOJeNii ¢ IOMOIIbIO COCTABIICHUS YPaBHEHUS WM
CUCTeMbl YpaBHEHUW, WHTEPIPETUPOBATH B COOTBETCTBHH C

KOHTCKCTOM 3aJJa4Hu HOHy‘ICHHBIﬁ pe3yabTaT

34

HpI/IMCHHTL CBOMCTBA YHCJIOBBIX HCPABCHCTB IJIsI CpPAaBHCHUA,
OLCHKH, pCIIaTb JINHEHHBIC HCPaBCHCTBA C O,Z[HOI71 nepeMeHHoﬁ u
X CHCTCEMBI, OaBaTb rpachquKy}o HIUIIOCTpALUIO MHOKCCTBA

pCIJ_ICHI/Iﬁ HCPABCHCTBA, CUCTCMbI HCPABCHCTB

OyHKIMU

4.1

[TonuMaTh M WCHONB30BaTh (PYHKIMOHAIbHBIE MOHATUS U SA3BIK
(TepMHHBI, CUMBOJIMYECKHE O00O3HAUEHMs), ONpPENeNIATh 3HAYCHHE
(GYHKIMU 1O 3HAUYEHUIO apryMeHTa, ONpelesTb CBOWCTBA

¢byHkuuu no e€ rpaduky

4.2

CtpouTth rpaduku 1eMEeHTapHbIX QYHKIUH BUIA:




y=k/x

kix
, Y =X?, y =X, Y = [X|, OMUCBIBAaTh CBOMCTBA YHCIOBOH (PYHKINH 110 €€
rpaduky

9 KUIIACC

Kon
NpoBepPsieMoro
pe3yJabTara

IIpoBepsiemble IpeAMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOI'0 00111€Tr0
o0pa3zoBaHus

1

Yucna v BEIYUCIIEHUS

1.1

CpaBHI/IBaTI) " YIIOpAOOYMBATH PAlMOHAIIBHBIC U UPpPALIMOHATIBHBIC

qyHucia

1.2

BoimonHaTe  apudmeTnueckue JIEHCTBUS € PalMOHAIBHBIMU
YHUClIaMU, COYeTas YCTHbIE€ U IMHUCHbMEHHBbIE MPUEMBI, BBIMOIHSITDH

BBIYUCIICHHA C UppallMOHAJIBHBIMHA YK CIIaMU

1.3

HaXO,Z[I/ITB 3HAQUYCHMS CTEIICHEH C OCJIBIMU IIOKa3aTC/IsIMU U KOpHeﬁ,

BBIYHUCIIATH 3HAYCHUA YU CIIOBBIX BI)Ipa}KeHI/Iﬁ

1.4

OprrJ'IfITB ,HGfICTBPITCJ'II)HI)IC 4YucCjia, BBIIOJHATL IIPUKUIAKY

pe3yiabTara BBI‘IHCJICHI/II;'I, OLCHKY YHCIOBBIX BBIpa)KeHI/Iﬁ

ypaBHCHI/IH 1 HCPAaBCHCTBA

2.1

Pemare nuHelHbIE W KBaJpaTHbIE YpaBHEHHs, YpaBHEHHS,
CBOJAIIITMECS K  HHUM, MPOCTeHImMe  JIpoOHO-palMOHAIbHBIC

ypaBHEHHUS

2.2

Pemate cuctembl BYX JIMHEHHBIX YpaBHEHUH ¢  JByMs
NIEPEMEHHBIMU M CHCTEMBI JIBYX YPaBHEHHMH, B KOTOPBIX OJHO

YPaBHCHHEC HC ABJISICTCA JIMHEWHBIM

2.3

Pemate TEeKCTOBBIE 3adayu aJIFC6paI/I‘ICCKI/IM crocobom ¢




IIOMOIIIBIO COCTABJICHUA YPABHCHUA HJIM CUCTCMBI IBYX ypaBHeHI/Iﬁ

C ABYM: IIEPCMECHHBIMU

24

[IpoBoauTe IpOCTEWIIME WCCIECIOBAHUS YPaBHEHHM MU CHCTEM
ypaBHEHHH, B TOM YHCJIE€ C MPUMEHEHHEM TrpaduyecKux
IpeJCTaBICHUN (HallpuMep, yCTaHABIMBATh, UMEET JIU YpaBHEHHE

WIM CUCTEMA YPaBHEHUH PEIICHUs], €CIIU UMEET, TO CKOJIBKO)

2.5

Pemare nmHelHEBIE HCPaBCHCTBA, KBAaApPAaTHLBIC HCPABCHCTBA,
n300pakaTh pelIeHHE HEPaBEeHCTB Ha YHUCIOBOW  MPSIMOM,

3aIlMUCBbIBATh PCHICHUEC C TOMOIIBIO CUMBOJIOB

2.6

Pematr, cucTteMBbl JIMHEMHBIX HCPAaBCHCTB, CUCTEMbI HCPABCHCTB,
BKJIFOUAIOIME KBAJPAaTHOE HEPABEHCTBO, HM300paXkaTh pellecHue
CUCTEMBI HCPABCHCTB Ha YUCJIOBOU HpﬂMOfI, 3aIMUChIBATh PCIICHHC

C IIOMOIIIbXO CHMBOJIOB

2.7

Hcnonp30BaTh HEpaBEHCTBA IIPH PELIEHUH PA3ITMYHBIX 33434

DOyHKIMU

3.1

Pacno3naBate  (QYHKIMM  HM3y4YeHHBIX  BHIOB. [loka3bIBaTh
CXEMAaTUYECKH pACIOIOKEHUE Ha KOOPIWHATHOW IUIOCKOCTH
rpadukoB ¢yHKIUN BUAa: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBHCUMOCTH OT 3HA4YCHUI KOA(P(HUIIMESHTOB, ONKUCHIBATH CBOWCTBA

byHKIMHA

3.2

[Toka3piBaTh CXEMATHUYECKH pACIOJIOKECHHE Ha KOOPIUHATHOU
MIOCKOCTH TrpadukoB GyHKIUH BUaa y = VX, y = |X| ¥ ONHUCHIBAaThH

CBOMCTBa (PyHKIUH

3.3

Crpoutps u u300pakaTh cXeMaTHUeCKd rpaduKd KBaIPaTUYHBIX
(GyHKIMHI, OMUCHIBATH CBOMCTBA KBaJAPATHUHBIX (YHKIHMHA MO HX

rpadgukam

34

Pacnio3HaBate KBapaTU4HyIO (PYHKIMIO MO (GOpMYyIe, MPUBOJIUTH
pUMeEpbl KBapaTHUHBIX (PYHKIMHA U3 peaqbHON >KU3HU, (DU3HKH,

TrE€OMETPUHU

ApI/I(I)MeTI/I‘{eCKaH H reoOMETpUUICCKas Nporpeccuu

4.1

Pacno3naBath apI/I(I)MCTI/I‘-ICCKyIO U TCOMCTPUYCCKYIO MPOrpeCcCuunu




IIpH pa3HbIX crioco0ax 3aaanus

BEITIONIHATE BBIYMCIICHHUS C UCTOJIB30BAaHUEM (GOPMYN 7-TO WiEHA

4.2 apu(METHIECKON U TEOMETPUIECKON MPOTPECCHid, CYMMBI MEPBBIX
N YWICHOB
43 N300paxkaTe  uwieHbl  MOCJIENOBATEIbHOCTM  TOYKAMHU  Ha
. KOOPIAMHATHOM IIOCKOCTH
Pemats 3amaun, cBsi3aHHBIE C YMCIOBBIMU MOCIEA0BATEIBLHOCTMH,
4.4 B TOM 4HCIE€ 3a/Jayd W3 pealbHOM XU3HU (C HCIOJIb30BAaHHEM

KaJIbKYJIATOPA, HU(POBBIX TEXHOJIOTUIN)




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna v BBIYKCICHUS
Jpo6u 0ObIKHOBEHHBIE U JECSITUYHBIE, IIEPEX0] OT OJAHON (OPMBI 3aITUCH
1.1 npobeit k npyroi. [loHsTHE panuoOHaNbHOrO YKCIA, 3alUCh, CPaBHEHUE,
yIOPSA0YMBAHUE PAlMOHATIBHBIX YHCEI
- Apudmernueckue IEHCTBUS C pallMOHAIbHBIMU yKciaMu. Pemenue 3anau
' 13 peaNbHOM MPaKTUKH Ha YacTH, Ha IpoOHu
13 CreneHp C HaTypaJbHBIM IOKa3aTeJleM: ONpeleNieHue, MpeoOpa3oBaHUe
' BBIPa)KEHUI Ha OCHOBE OMPE/ENICHNs, 3aIUCh OOJIBIINX YHCE
[IpoueHTsl, 3aUCh MPOLIEHTOB B BUAE ApoOU U ApoOU B BHJIE MPOLIEHTOB.
1.4 Tpu OCHOBHBIE 3a/laud Ha TMPOUEHTHI, PEIICHHE 3aJady U3 pealbHOU
MIPAKTUKHU
s [IpuMeHeHre MNpPU3HAKOB [JEIMMOCTH, pa3JIO)KEHHE Ha MHOXKUTEIU
' HaTypaJIbHBIX YUCET
16 PeanpHbple  3aBUCHMMOCTH, B TOM 4Hcle T@psiMas W oOparHas
' IPONOPLUUOHAIBHOCTH
2 AnreOpandeckue BbIpaXKEHUS
51 [lepeMeHHbIE, 4YHMCIIOBOE 3HAUYEHHE BBIPAXKEHUS C IEPEMEHHOM.
' JlonycTuMble 3HaY€HUSI IEPEMEHHBIX
55 [IpencraBieHre 3aBUCMMOCTH MEXAY BeIMUYMHAMU B BHJE (DOPMYIIBIL.
' Boruncnenus no hopmynam
)3 [IpeoOpa3oBanrie OyKBEHHBIX BBIPRKEHMH, TOXKAECTBEHHO DPAaBHbBIE
' BBIpaKEHUS
2.4 CBoiiCTBa CTENEHU C HATYPaAJIbHBIM ITOKAa3aTEIEM
5 s Opnounenst u  MHorowieHel. CreneHb MHorowieHa. (CroskeHue,
' BBIUMTAHUE, YMHOKEHUE MHOTOWICHOB
2.6 @opMynbl COKPAIIEHHOTO YMHOXKEHUS: KBaJapaT CyYMMbl M KBaJpaT




pasHoctu. @opmyna pasHOCTH KBaapaToB. Pa3iioxkeHHe MHOTOWIEHOB Ha

MHOKHUTEIN

3 YpaBHenus

11 VYpaBHeHHE, KOpEHb ypaBHEHUS, IpaBWiia MpeoOpa3oBaHUs ypaBHEHUS,
' PaBHOCHUIIBHOCTb YPaBHEHH

12 JIuneliHOE ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIIO KOPHEW JIMHEHHOTO
. YpaBHEHMS, pEIICHHE JINHENHBIX YPaBHECHUI

13 CocraBieHue ypaBHEHUH 110 YCIOBUIO 3a/1a4M. PelieHne TeKCTOBBIX 3a1au
' C IOMOIIBIO YPABHEHUN

34 JIuneiiHOe ypaBHEHHE C IBYMs IIEPEMEHHBIMU U €T0 IpauK

Cucrema NByX JIMHEWHBIX YPAaBHEHUU C JByMs I€pEMEHHBIMHU. PerieHue
3.5 CUCTeM YpaBHEHHUH cmocoOoM mojcTaHoBKU. [lpumepsl pemieHus
TEKCTOBBIX 3aJ]ad ¢ IOMOIIIbIO CUCTEM ypaBHEHUI

4 Koopaunats! u rpapuku. OyHkinuu

4.1 Koopnnnara Touku Ha npsAMoii

42 Uucnossle  mpomexyTku. PaccrosHue Mexay JAByMs — TOYKaMHU
' KOOPJIMHATHOM MPSIMOM

43 [IpsimoyronpHas cuctema KoopauHat, ocu Ox u Oy. AGciucca U opIMHaTa
' TOYKU HAa KOOPJAMHATHOM IIOCKOCTH

a4 [Ipumeps! rpadukoB, 3aaHHbIX popMmynamu. UTeHne rpaguKoB peanbHbIX
' 3aBUCUMOCTEN

4.5 [Tonsarue pynkmuu. I'paduk ¢pynkuu. CBoiicTBa GyHKITUH

4.6 Jluneiinas gynkuwms, e€ rpaduk. ['paduk pynknuu y = [X|

47 I'padmyeckoe pelmieHue NTHHEWHBIX YpaBHEHUW M CHUCTEM JIMHEHHBIX
' ypaBHEHUH

8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

1 Yucna v BBIYMCIEHUS

. KBangpatHbiif kopeHb u3 uucia. [loHsTHe 00 MppanMOHAIBHOM YHCIIE.

I[CCSITI/I‘-IHLIG HpI/I6J'II/DKCHI/I${ HPpPpaHuOHAIBHBIX YUCCIT




CaoiicTBa apu(mMeTHUecKux KBaApaTHBIX KOpHEW M MX IpPUMEHEHHE K

1.2 peoOpa3zoBaHUIO YHUCJIOBBIX BBIPKCHUI u BBIYMCIICHUSIM.
JlelicTBUTENbHBIC YMCTIA
13 Crenenp ¢ uenbIM MokazareieM M e€ cBoiictBa. CraHiapTHas 3aluch
' uycna
2 Anrebpandeckue BbIpaKeHUs
"1 KBagpatHelli TpEXwIeH, pa3iloKEHUE KBAJIpPaTHOIO TPEXUIEHA Ha
' MHOHUTEITHN
2.2 Anrebpaundeckas 1po0b. OCHOBHOE CBOMCTBO alredpanieckoit 1poou
2.3 CrnoxeHue, BRIUUTaHUE, YMHOXKEHHE, JICJICHHE allrTeOpandecKux Apooeit
2.4 PannonanbHbIe BhIpaXXeHUS U UX TPeoOpa3oBaHue
3 VYpaBHEHHS 1 HEPABEHCTBA
31 KBanpatHoe ypaBHeHue, Qopmyna KOpHEH KBaJIpaTHOTO YpaBHEHHS.
' Teopema Buera
3.2 Pemenue ypaBHeHMi, CBOAAIIMXCS K JIMHEHHBIM U KBAJIpaTHBIM
3.3 [IpocTeitmme npoOHO-paIMOHATIEHBIE YPAaBHEHUS
I'padmueckass uHTeprperanus ypaBHEHUH C JABYMS IE€PEMEHHBIMU U
3.4 CUCTEM JIMHEHHBIX YpaBHEHHU ¢ JByMs TnepeMeHHbIMH. [Ipumepsl
pEILICHUs CUCTEM HEeTMHEHHBIX YPaBHEHU ¢ ABYMS IEPEMEHHBIMU
3.5 Pemrenne TeKCTOBBIX 337124 alNreOpandecKuM CIocoOoM
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM NTepeMEHHOI
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIuneliHbIe HEPABEHCTBA C OJIHOM NEPEMEHHOU
3.10 Cucrembl TUHEHHBIX HEPABEHCTB C OJJHOM MepEeMEHHON
4 OyHKUIUU
il [Monstne ¢ynkuuu. OOmacTe OMpeNeNeHrss W MHOKECTBO 3HAYCHMI
. ¢ynkuuu. CrnocoObl 3ajaHus QyHKIUH
4.2 I'padpux Gpynkuu. Urenue cBoicTB GyHKINU O €€ rpaduKy
4.3 [Tpumeps! rpagukoB GYHKIUN, OTPAKAOIMINUX peaTbHbIE TPOIECCHI
4.4 OYHKIMK, OMUCHIBAIOUINE MPSAMYIH0O W OOpaTHYIO MPOTOPIIMOHATHHBIE




3aBHCHUMOCTH, UX I'paduKu

4.5 OyHKIUU y =x% y = X3
4.6 Oyakun y = [x, y = |x|
4.7 I'padmyeckoe penieHne ypaBHEHUH U CUCTEM YpaBHEHUI
9 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yucna v BEIYUCICHUS
. ParmonanbHble 4YMcia, UppalMOHAIBHBIC YHCIIA, KOHEUHBIE U OCCKOHEYHBIE
' JECATUIHBIE JPpOoOH
MHOXECTBO  JEHCTBUTCIBHBIX UHCEII, JACHCTBHTEIIBPHBIC YHCIIA KakK
15 OCCKOHEYHBIC NIeCATUYHBIE aApoOH. B3anMHO OAHO3HAYHOE COOTBETCTBUE
' MEXIY MHOKECTBOM JICMCTBUTENIBHBIX YHUCET W KOOPJAMHATHOM TMPSMOU.
CpaBHEHHE ACUCTBUTENBHBIX YHCEI
1.3 ApubmMernueckne TeUCTBUS C JCHCTBUTEIHLHBIMH YHCIaMHU
W3mepenusi, npuOMmKeHus, OIEHKU. Pa3mepbl OOBEKTOB OKPYKAIOIIETO
L4 MHpa, JJIATEITLHOCTh TPOIECCOB B OKpyXkatomieM Mmupe. [IpubmmxénHoe
' 3HAQYCHHWE BEJIMYMHBI, TOYHOCTh MNpuOMmwKeHus. OKpyrjeHue YHuCel.
[Ipukuaka v orieHKa pe3yJbTaTOB BHIYMCICHUIN
2 YpaBHEHUs 1 HEPABEHCTBA
2.1 YpaBHeHUs C OJIHOM MTEPEMEHHOM
2.2 JIuneiinoe ypaBHeHue. Penienne ypaBHEHUH, CBOSIINXCS K JIMHEUHBIM
2.3 KBagpatHoe ypaBHeHnue. Perienue ypaBHEHUN, CBOIAIINXCS K KBaIpaTHBIM
4 bukBanpatHoe ypaBHeHue. Ilpumepbl penieHuss ypaBHEHUW TpeTbed H
' 4eTBEPTOU CTENEHEH pa3ioKeHUEM Ha MHOKUTEIH
2.5 Pemenne n1poOGHO-paliMOHANBHBIX YpaBHEHUI
2.6 Cucremsl ypaBHEHU
2.7 YpaBHeHHE ¢ ABYMs IEPEMEHHBIMU U €r0 Tpaduk
2.8 Pemienue cucrem IByX TUHEHHBIX YPABHEHUN € JBYMs IEPEMEHHBIMU
2.9 Pemrenne cuctem IByX ypaBHEHUH, OJTHO U3 KOTOPBIX JUHEHWHOE, a IPYroe —




BTOpPOM CTENEHU

2.10 I'paduueckas MHTEpIIpETALIUS CUCTEMBI YPaBHEHHI C ABYMS IIEPEMEHHBIMU
2.11 Perrenne TeKCTOBBIX 33124 anreOpandecKuM CrocoooM
2.12 YucnoBsle HEPaBEHCTBA U UX CBOMCTBA
2.13 Pemrenne nuHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOMN
2.14 Pemrenne cucrem JIMHEWHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOMN
2.15 KBagparHbie HepaBeHCTBA
516 I'padmueckas mHTEpnpeTalysi HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
' MepEeMEHHBIMU
3 OyHKIMU
31 KBanpatuunas Qynkuus, e€ rpapuk u cpoiictBa. [lapaGona, KoopauHaThI
' BEPIIMHBI TapadoJIbl, 0Cb CAMMETPUHN NapadOIbI
3.2 I'paduku pynkuuit y=kx, y=kx+b u ux cBoiicTBa
33 I'paduku pynkuuit y=k/x, y = x° u ux cBoiictBa
34 I'paduku Gynkmii , u ux cBOMCTBA
4 YucoBbIe OCIEI0BATEILHOCTHU
OmnpeneneHne U cnocoObl 3aJaHUs YHMCIOBBIX I10CJIEIOBATEIBHOCTEH.
4.1 3aaHue MOCIeI0BaTEIbHOCTH PEKYPPEHTHON (opMynnoit U GopMyioil n-ro
qjieHa
12 Apugpmernueckas mnporpeccus. DopMmynbsl n-ro uiaeHa apupMeTHYECKOH
' IIPOrPECCUHU, CYMMBI IIEPBBIX 71 YJICHOB
13 I'eomerpuueckass nporpeccuss. DopMynbl 7n-ro ujieHa TI€OMETPUUYECKON
' IIPOrPECCUU, CYMMBI IIEPBBIX 71 YJICHOB
N300paxeHue 4IeHOB apU(PMETHUYECKON M I'€OMETPUUYECKOW Hporpeccuit
4.4 TOYKaMH Ha KOOPAMHATHOMW IJIOCKOCTU. JIMHEHHBIN M 3KCIOHEHIMAIbHbBIN
poct
4.5 CrnosxHbIe POLIEHTHI




MPOBEPSIEMBIE HA OI'D IO MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBePsIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa3oBaTe/IbHOIi MPOrpaMMbI OCHOBHOI'O
o0uiero oopazoBanusi Ha ocHoBe PI'OC

YMeHne onepupoBarh MOHATHUAMH: MHOXKECTBO, ITOJIMHOXKECTBO,
Oonepanuy HaJ MHOXECTBAMH;, YMEHHME OIEPHUPOBATH MOHITHIMMU:
rpad, cBs3HBIA rpad, 1epeBO, MUK, MIPUMEHATh UX MPU PELICHUH
3aJad; yMEHHE HCIOJb30BaTh TIpaUuecKoe MpPeCTaBICHHE
MHOECTB JJI ONMCAHUS pPEeaJbHBIX MPOLECCOB WU SIBICHUW, MPH

pELIeHNH 3a]a4d U3 IPYTUX y4eOHbIX IPEIMETOB

YMeHne omnepupoBaTh TMOHATHIAMH: ONpPEAETIeHHEe, aKCHOMa,
Teopema, JI0Ka3aTeIhCTBO; YMEHHE paclo3HaBaTh HCTHHHBIE W
JIOKHBIE BBICKA3bIBAHUSA, MPUBOIUTH MPUMEPHl U KOHTPIIPUMEPHI,

CTPOHUTDH BbICKA3bIBAHUA U OTPULIAHUA BBICKA3bIBaHMI

YMeHue oneprupoBaTh NOHATUSAMU: HATypaJIIbHOE YUCIIO, IPOCTOE U
COCTaBHOE YHCIIO, JEIMMOCTh HATypaJlbHbIX 4YHCEN, IPU3HAKU
JEIMMOCTH, LIEJ0€ YHCI0, MOAYJb YHhclia, OOBIKHOBEHHAS IpO0bh U
necsiTuuHas JpoOb, CTaHAAPTHBIA BHJ 4YHCIA, paloHaIbHOE
YHCII0, UPPALMOHATIBHOE YHUCIO, apu(pMETHUYEeCKUN KBaJIpaTHBIM
KOpEHb; YMEHHE BBITIOJIHATh ACUCTBUS C YHUCIAMH, CPAaBHUBATh U
yIOPSAOYMBATh 4YMCIA, MPEACTABIATh YHCIA Ha KOOPAMHATHOM
OpsIMOM, OKPYIJIATH YMCIIa; YMEHUE JelaTh MPHUKUAKY U OICHKY

pe3yibTara BBIUMCIICHUM

YMeHue onepupoBaTh MOHATUAMU: CTEIIEHb C LIEJIbIM MOKa3aTeIeM,
apupMeTHIeCKH KBaJ[paTHBII KOpEHb, MHOT'OYJIEH,
anreOpanyeckas JApoOb, TOXJIECTBO; 3HAKOMCTBO C KOPHEM
HATypaJbHON cTeneHu OOoJjbllle EIUHUIbI; YMEHHME BBIMOIHATh
pacuétel mo (QopmynaMm, mpeoOpa3oBaHUS LENbIX, APOOHO-
paLMOHATIBHBIX BBIPAXKEHUH U BBIPAXKEHUH C KOPHAMH, Pa3IOkKEHHUE
MHOTOWJIEHA Ha MHOXHTEIW, B TOM 4YHCIE C HCIOJIb30BAHUEM

(I)OpMYJ'I Pa3HOCTH KBAAPATOB U KBaJApaTa CYMMBbI U Pa3HOCTU




YMeHue  onepupoBaTh  IIOHATHSIMU:  YHCIOBOE  PAaBEHCTBO,
YPaBHEHHE C OJHOM IICPEMEHHOM, 4YHUCIOBOE HEPAaBEHCTBO,
HEPaBEHCTBO C IIEPEMEHHOM; YyMEHHME pellaTh JHWHEWHBIE H
KBaJIpaTHbIE ypaBHEHUS, APOOHO-PALMOHAJIBHBIE YPABHEHMS C
OJHOW IIEPEMEHHOM, CHUCTEMBbl JBYX JIMHEWHBIX YPAaBHEHUH,
JWHEWHBICE HEPABEHCTBA M UX CHCTEMBI, KBaJpaTHbIE M APOOHO-
palMOHAIbHbIE HEPABEHCTBA C OJHOW NEPEMEHHOM, B TOM YHCIIE
IIpY pEUICHUH 3a/1a4 U3 JPYIUX MPEIMETOB U IPAKTUYECKUX 3a]1a4;
YMEHHUE HCIIOJIb30BaTh KOOPAMHATHYIO MPSMYI0 U KOOPAMHATHYIO
IJIOCKOCTD Ui U300payKeHUs! pelIeHU ypaBHEHUH, HEPABEHCTB U

CHUCTEM

YMmenue omnepupoBaTh MOHATHAMH: (GYHKIMS, Tpapuk (QyHKIUH,
HYTH (QYHKIMH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA, IPOMEKYTKH
BO3pacTaHus, yObIBaHWS, HaWOOJbIIee W HAMMEHBIIEEe 3HAYCHUS
GyHKIMK; ~ yMEHHWE  ONEPHUPOBATh  TMOHATHSIMH:  TIpsMas
MPOMOPIIMOHAIBHOCTD,  JIMHEHHass ~ (QyHKUMS,  KBaJpaTUYHAS
(dbyHK1IMS, oOpaTHAs MPOMOPIHUOHATILHOCTH, TTapadosia, rumepooa;
yMEeHUE CTpPOWTh rpaduku (yHKIHH, UCHOJIB30BaTh TpaduKu IS
OTpENENICHUs CBOMCTB MPOILIECCOB M 3aBUCUMOCTEH, UISI PELICHUS
3a/1a4 U3 APYrux y4eOHbIX MPEIMETOB U PeaslbHOM KU3HU; YMEHUE

BbIPpaXXaTb (bOpMy.]'IaMI/I 3aBUCUMOCTHU MEXKAY BEIMYNHaAMU

YMeHue  omepupoBaTh  MOHATHUSIMHU:  TOCIEAOBATEIHHOCTD,
apudmernyeckass ¥ TeOMETpUYecKas IPOTPECCHH; YMEHHE
UCIIOJIb30BaTh CBOMCTBA MOCJEI0BATEIBHOCTEH, (HOPMYIIBI CyMMBI
U 00IIero wieHa IMpH peUIeHUH 3a7ad, B TOM 4YHCIe 3aJad U3

Apyrux y‘le6HI>IX npeaAMETOB U peaﬂBHOﬁ KHU3HHU

YMeHue peuIaTh 3aaa4r pa3HbIX TUIIOB (B TOM 4YHCJIC HA IIPOLICHTLI,
JOJIM W 4aCTH, ABMKCHHC, pa60Ty, LHCHY TOBApOB U CTOHUMOCTH
INOKYIIOK M YCIYT, HAQJOTH, 3aJa4yu us3 obOactu YIIpaBJICHUSA
JUYHBIMU M CEMEHUHBIMHU q)HHchaMI/I); YMEHHE COCTABJIATH
BBIPDAKCHUA, YPAaBHCHUSA, HCPABCHCTBA W CUCTEMbI II0 YCJIOBHUIO
3alauu, HCCICAOBATb TIOJYYCHHOC PpCHICHUC W OLCHHUBATH

HpaBI[OHOI[O6HOCTB MOJIYYCHHBIX pPE3YJIbTAaTOB

YMeHue onepupoBaTh MNOHATHAMU: (GHUrypa, TOYKa, OTPE3OK,




npsiMasi, Jiyd, JIOMaHas, YroJl, MHOIOYTOJIbHHUK, TPEYTOJIbHUK,
paBHOOEIPEHHBIH u PaBHOCTOPOHHUMU TPEYrOJIbHUKH,
IPSIMOYTOJIBHBIN TPEYTroJbHUK, MeIuaHa, OMCCEKTpUca U BBICOTA
TPEYroJIbHUKA, YETBIPEXYrOJbHHUK, MNapajuiesiorpaMM,  pomo,
IPSIMOYIOJIBHUK,  KBaJApaT, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTtejbHas; 3HAKOMCTBO C TIPOCTPAHCTBEHHBIMH (UTypamH;
YMEHHUE pelaTh 3a/1a4i, B TOM YUCJE U3 ITOBCEHEBHOMW KU3HU, HA
HaxO)KJICHHE TEOMETPUYECKHX BEIMYMH C  I[PUMEHEHUEM

W3Y4YEHHBIX CBOMCTB (Uryp u (akroB

10

YMeHne onepupoBaTh MOHATHSIMHU: PAaBEHCTBO (HTYp, pPaBEHCTBO
TPEYroJIbHUKOB; MTAPAIUIETLHOCTD U MEPIIEHANKYISIPHOCTD TPSMBIX,
yroJl MEXIY TPSMBIMH, TEPICHIUKYISIP, HAKIOHHAS, MPOCKITHS,
nogobue  ¢uryp, TmNOAOOHBIE  TPEYrOJbHUKH,  CHUMMETPHS
OTHOCHTEIIEHO TOYKH U TPSMO¥; YMEHHE pacrio3HaBaTh PaBEHCTBO,
CUMMeTpU0 M mnojgobue  ¢uryp,  mapamuieIbHOCTh U

MEePIEeHIUKYIIIPHOCTD NMPSAMBIX B OKPY)KaIOLIEM MUPE

11

YMeHue omnepupoBaTh MOHATHUSAMU: JUIMHA, PACCTOSHUE, YroJ
(BenuuuHA yria, CHHYC U KOCHHYC yIJia TPEYTrOJbHHUKA), IIJIOIIA/Ib;
YMEHHME OIICHHBaTh pa3Mepbl NpPEeaIMETOB U OOBEKTOB B
OKPY)KAIOILIEM MHUpPE; YMEHHE MPUMEHATh (POpMYJbl MEepUMeTpa U
IUIOIIAId MHOTOYTOJIbHUKOB, JUIMHBI OKPYKHOCTH M TUIOLIAIH
Kpyra, oObemMa NPSIMOYrOJILHOTO NapajuleNieNuIea; yMEHUE
OPUMEHSTh TPU3HAKU PABEHCTBA TPEYTOJIbHUKOB, TEOPEMY O
cyMMe yIJIOB TPEYroJIbHHKA, TeopemMy [Tudaropa,
TPUTOHOMETPUYECKHUE COOTHOILIEHUS JJs BBIYHCICHUS JJIUH,

pacCTOSIHUH, TUIOIIAICH

12

Ymenue wuzo0pakarh IUIOCKHe (GUTYpHI M HMX KOMOWHAIUW,
IPOCTPAHCTBEHHBbIE (PUTYPBI OT PYKH, C IMOMOUIBI0 YEPTEKHBIX
WHCTPYMEHTOB U DJIEKTPOHHBIX CpPEJICTB IO TEKCTOBOMY WU

CUMBOJIbHOMY OIIUCAHUTO

13

YMmenue OIICpHUpOBaTh IMOHATHAMHU: TMPAMOYroJibHAd CHUCTEMaA
KOOpAWuHAT, KOOPAWHATBI TOYKH, BCKTOP, CyYMMa BCKTOPOB,
NPOU3BCACHUC BCKTOPAa HA YHUCIO, CKaJKIPHOC IIPOU3BCACHHUC

BCKTOPOB; YMCHHUC HCIIOJIB30BATb BCKTOPBI W KOOPAWHATHI [JId




OpCACTABJICHUA JAaHHBIX U PCHICHHUA 3a4a4, B TOM YUCIIC U3 APYTUX

y4eOHBIX MPEAMETOB U PEATLHOM KU3HU

14

YMenune ONICpUPOBATH IOHATUAMMU: CTOJIOMKOBBLIE U KPYI'OBLIC
IMarpaMMbl, TaONMMIBL, CcpeaHee apudMeTHYecKoe, MeIuaHa,
HanOoJIblIee U HaMMEHbIIEe 3HaYeHHs, pa3Max 4iCcIOBOro Habopa;
YMEHHME U3BJIEKaTh, HWHTEPIPETUPOBaTh U MPeoOpPa30OBbIBATH
UHPOPMALIMIO, TIPEACTABICHHYI0 B Ta0nMIax W Ha auarpaMmax,
OTPaKAIOUIYI0 CBOMCTBA M XapPaKTEPUCTUKH PEATBHBIX MPOIIECCOB
nu SIBJ'ICHI/II\/JI; YMCHHUE pacrio3HaBaTb HW3MCHYHMBLIC BCJIMYWHBI B

OKpYKaIoIlleM MUpe

15

YMeHue onepupoBarh MOHATHSAMU: CIY4alHbIN ONBIT (CIydalHbIN
9KCIEPUMEHT), 3JIEMEHTapHOe COObITHE (SJIEMEHTAapHBIA MCXON)
CITy4aifHOTO OIbITa, CIIYy4afHOE COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHE HaXOJWUThb BEPOSATHOCTU CIy4YallHBIX COOBITHI B OMBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSMU; YMEHHUE pellaTh
3aJa4u METOJIOM OPraHM30BaHHOIO Mepedopa U C MCIOJIb30BaHUEM
IIpaBUJIa YMHOKCHHUS; YMEHUE OLICHMBATh BEPOATHOCTH PEabHBIX
COOBITUH U SIBICHUH, TOHUMATh POJIb NIPAKTHYECKU JOCTOBEPHBIX U
MAaJIOBEPOSITHBIX COOBITHH B OKpPYXKAalOIIEM MHPE M B JKU3HU;
3HaKOMCTBO C IOHSATHEM HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEJI U €TO POJIBI0O B MAaCCOBBIX ABJICHHUAX

16

YMeHune BBIOMPATh MOJIXOANUN W3YyUSCHHBIM METOJ JUISl PEIICHUS
3a/1a4, TPHUBOJUTh MPUMEPHl MAaTEMATHUYECKUX 3aKOHOMEPHOCTEH
B TpUpPOJEC W JKW3HU, paclo3HaBaTh NPOSBICHHE 3aKOHOB
MaTEeMaTHKUd B HMCKYCCTBE, OMHCHIBATH OT/AEIbHBIC BBIJAIOIIHECS
pe3ynbTaThl, IOJYYEHHBIE B XOJE pPAa3BUTUS MaTEeMAaTHKH Kak
HAyKHU, MPUBOJAUTH MPUMEPbl MATEMATHUECKUX OTKPBITUH H HUX

dBTOPOB B OTEUECTBEHHOMN U BCCMI/IpHOﬁ HCTOpUHU




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA

OI'D 10O MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

1 Yucna v BIYMCICHUS

1.1 Harypanenbie u nensie yncina. [Ipu3Haky 1enMMOCTH LIEIbIX YUCEI

- OOBbIKHOBEHHBIE M JAECATUYHbIE JpOOM, MPOLEHThl, OECKOHEYHbIE
' MEPUOANYECKHIE IPOOH

13 Panmonaneupie uyncna. ApudMeTHYECKHE OTEpalud C PpaluOHATbHBIMU
' YUCIaMH

- JelictButenbHpie uncna. ApuMeTHyecKkue omnepanuu ¢ ACHCTBUTEILHBIMHU
' YUCIIaMH

s [TpubmxE€HHBIC BBIYUCIICHHS, TPABHUJIa OKPYIJICHUS, TMPUKUIKA W OIEHKA
' pe3yJibTaTa BBIYUCICHUN
2 AnreOpandeckue BbIpaXKEHUs

2.1 BbykBeHHbIe BhIpaKEeHUS (BBIPAKECHUS C TICPEMEHHBIMH )

59 Crenenp ¢ nensiM nokazareneM. CTeneHb C PalMOHAIBHBIM IMOKA3aTEJIEM.
' CBoiicTBa cTENEHN

2.3 MHorousneHsl

2.4 Anrebpaundeckas 1po0b

) s ApubMeTnuecknii  KOpeHb  HaTypalbHOW  cTemeHu.  JleWcTBusS ¢
' apu(MeTHYEeCKUMU KOPHSIMH HaTypallbHOM CTETIeHU
3 VYpaBHEHHUS 1 HEPAaBEHCTBA

21 Hensle u apoOHO-panmoHaibHble ypaBHEeHHA. CHUCTEMBI U COBOKYITHOCTH
' ypaBHEHUH

3s Lensle u apoOHO-panMoHaNbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPaBEHCTB

3.3 Pemrenne TekCcTOBBIX 3aa4
4 Uucnossle MOCIE10BATEIbHOCTH

4.1 [TocnenoBarensHOCTH, COCOOBI 33JaHUS MTOCIIEIOBATETLHOCTEN




Apudpmernueckass W reomerpuyeckas mnporpeccuu. Dopmyna CIOKHBIX

4.2
IIPOLIEHTOB
5 OyHKIMU
Oynkmnms, crmocoOsl 3amanus (yakmuu. [padux  dyHknuu. OOnacTh
OTpeNeNeHusT W MHOXECTBO 3HaueHud ¢(ynkmmu. Hymu  yaxmoum.
5.1. [IpoMexxyTkn 3HAKOTOCTOSHCTBA. [IPpOMEXYTKH MOHOTOHHOCTH (DYHKITHH.
Makcumymbl W MHHUMYMBl (QyHKOuH. HawmOonpliee W HaWMMeEHbIIee
3HaYeHUE (PYHKIUU HA IPOMEKYTKE
6 KoopaunaTs! Ha psAMOM U INTIOCKOCTH
6.1 KoopnunaTnas npsimas
6.2 JlexkapToBbI KOOPAUHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 UX cBoicTBa
7.2 TpeyrosbHuK
7.3 MHOroyrojgbHUKH
7.4 OKpYXHOCTb U KPYyT
7.5 N3Mepenne reoMeTpu4ecKuX BeJIMYNH
7.6 BekTopsbl Ha mockocTH
8 BeposTHOCTB M cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepostHocTh
8.3 KombOunatopuka
8.4 MHoxecTBa
8.5 I'padmr




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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