MMWHHUCTEPCTBO IMPOCBEIIEHUS POCCUIICKOM ®EJEPAIINU
MunucrepcTBo o0pazoBanusi CBepaIOBCKOH 00J1aCTH

I'bOY CO KIINA "ExarepuHOyprckuii Kaaerckuii kopmyc'

PACCMOTPEHO COTI'JTACOBAHO YIBEPXKJIEHO
&° g M HAe & 5y
Ha 3acenannd MO EHI[  3amecturenem 4~ ANPEKTOPOM. &
_ mupekropa o HMP - [l o sl 7
- .'/'/ y el n ’
Hewmrunosa U /1. / Iozzneesa OM SO A
ITpotokoi Ne 1 0 Hpukas Ne52: v'4
oT «28» asrycra 2025rT. 01;}(30))3]3?}!6{21 2025 .
PABOYAS ITPOI'PAMMA

yueOHOro Kypca «Ajaredopa»

U1 oOygarommxcst 7-9 KiaccoB

CocraBurein:
Bacunwesa JI.C., yuutenb MaTeMaTUKH

ExatepunOypr 2025 roag



MNOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBIS€TCS OJHUM W3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIeYMBAET U3yUEHHUE JIPYTUX TUCHUILIINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOCGHHE HEOOXOAUMO st
IPOAOHKEHUS 00pa30BaHUs U B MTOBCEIHEBHOM KU3HHU. Pa3Butne y 00ydaromuxcs
HAyUYHBIX TMPEJCTABICHUN O TMPOUCXOKIACHUM M CYIIHOCTH alreOpandecKux
abcTpakiiuii, cnocode OTpaKeHUsI MaTeMaTUYECKOW HAYKOW SIBJICHUHN U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUU U B TIPAKTHUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYIHOTO MHUPOBO33PCHHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX /IS aJanTalliid B COBPEMEHHOM IU(PPOBOM
oOmectBe. M3ydyeHnue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHUS HaOJII0JaTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHUS ¥ BBIBOJFI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00eCreunBaeT pa3BUTHE
JIOTUYECKOTO MBINIUICHUST OOYYalOIMUXCSA: OHU UCIOJB3YIOT JCIYKTUBHBIC U
WHYKTUBHBIE PacCyXJeHusi, 0000IIeHHEe U KOHKPETU3AINI0, a0OCTparupoBaHue U
aHanoruto. OOydeHue  anreOpe  mpeamnoyiaraeT  3HAYMTENBHBIH  00BEM
CaMOCTOSITENTFHOM  JIEATEIPHOCTH OOYYaloMIMXCs, IOITOMY CaMOCTOSTEIbHOE
peleHue 3a7a4 ABISETCS peann3alieil 1esITeIbHOCTHOTO IPUHIINAIIA O0yUeHUSI.

B cTpykType nporpammel yaueOHOTO Kypca «Anredpay Jijisi OCHOBHOTO OOIIETOo
oOpa3oBaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEP)KATEIbHO-METOANYECKUE JTMHUU:
«Uucma u BBIUKCIEHUS», «ANTEOpanyecKue BBIPAKEHUS», «YPaBHEHHUS U
HEpaBeHCTBa», «DyHkimu». Kaxmas w3 3THX COJEp)KaTEIbHO-METOIUIECKIX
JMHUHN pa3BUBAETCS HA MPOTSHKECHUHU TPEX JIET U3YUCHUS Kypca, B3aUMOJICHCTBYS C
JpYTUMU ero JuHusMd. B xome wu3ydeHus yd4eOHOro Kypca oOydarouumcs
MPUXOAUTCS JIOTHYECKH PACCYXKIaTh, UCIOIB30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B mporpaMMmy y4deOHOTO Kypca «Amiredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTUYECKOro 00pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO O0YyYarOIIMMUCS
OCHOB  yHHMBEpPCAJIBHOTO Maremartuueckoro s3bika. ConepxkaTeNbHOW U
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTO Kypca «Airedpa» SBISETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Conmepxxanne nuHMA «UWcna ¥ BBIYHCICHUS» CIYXKHT OCHOBOW ISt
JTATbHEHIIET0 M3y4YeHHUs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOyYArOIIMXCS
JIOTUYECKOTO MBINIICHUS, JOPMUPOBAHUIO YMEHHUS MMOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Xe MPHUOOPETCHHIO MPAKTHUYECKIUX HABBIKOB, HEOOXOIMUMBIX JIJISl IOBCETHEBHON
KU3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMM M HWPPAIMOHATBLHBIMH YHCIIaMH, (HOpMUpPOBaAHHEM



MPEJCTABICHUH O JEHCTBUTEILHOM YKCIie. 3aBEPILICHUE OCBOSHUS YUCIOBOM JTUHUU
OTHECEHO K cpeaHeMy 001eMy 00pa30BaHHUIO.

Copnepkanue JByX aireOpanyecKux JIMHUN — « AITeOpandecKue BhIPAKCHUS
U «YpaBHEHUsS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Y OOyUYaAIOMIMXCA
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX PEIMETOB U PAKTUKO-OPUEHTUPOBAHHBIX 3a]a4. Ha ypoBHE OCHOBHOIO
o0miero obpazoBaHusi y4eOHBIN MaTepual TPYNIUPYETCS BOKPYT pallMOHAIbHBIX
BbIpaKEeHMA. AnreOpa JEMOHCTPUPYET 3HAUYEHHE MATEMaTUKH Kak s3bIKa s
MOCTPOCHUSI MAaTEeMAaTHYECKUX MOJIEei, OMHUCAaHWs TPOLECCOB U  SIBJICHUUN
peansHOro Mupa. B 3amaun o0yuenus anreOpe BXOASIT TakxKe JajbHEHIee pa3BUTHE
AJITOPUTMHUYECKOTO MBINIJICHHSI, HEOOXOIMMOTO0, B YACTHOCTH, JIJIsl OCBOCHUS Kypca
uHQOpPMATUKHA, W  OBJAJICHUE HABBIKAMU  JCAYKTUBHBIX  PaCCYXICHUU.
[TpeoOpa3oBanue CHUMBOJBHBIX (POPM CHOCOOCTBYET pa3BUTHIO BOOOpa)KEHUS,
CHOCOOHOCTEN K MaTeMaTUYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUM HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (PYHKIMSAX KaK BaKHEHIIe MaTeMaTHU4ecKOM MOJIEIu
JUTSl OTMCAHUS ¥ UCCIIEOBAHUS pa3HOOOPA3HBIX POLIECCOB U ABJICHHUI B IPUPOE U
obmiectse. M3yueHue MmaTepuasna cnocoOCTByeT pa3BUTHIO Y 00YUaIOIINXCs YMEHUS
WCIIOJIb30BaTh PA3JIMYHBIC BBIPA3UTEIBHBIE CPEJICTBA S3bIKA MAaTEMaTUKH —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckre, BHOCHT BKJIaJ B (OpMUpOBaHHE
MPEICTaBICHUNA O POJTU MAaTEMATHUKH B PA3BUTUN [TUBUIH3AINH U KYJIbTYPBHI.

CornacHo yueOHOMYy IIaHy B 7-9 Kkjaccax u3ydaeTcsi Y4YeOHBIH Kypce
«Anrebpa», KOTOPbIM BKIIIOYACT CIEAYIOLIME OCHOBHBIE pa3felibl COACpKaHUS:
«Uucma © BBIUKCIEHUS», «ANTEOpanyecKue BBIPAXKEHUS», «YPAaBHCHHS U
HEpaBEHCTBA», « DyHKIIMM.

Ha u3yuenue yueOHOro Kypca «Anredpa» orsoaurcsa 294 yaca: B 7 kiacce —
99 yvacos (3 vaca B Heneno), B 8 kimacce — 99 yacos (3 yaca B Hefel0), B 9 Kiacce
— 96 yacos (3 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yuciia ¥ BIYMCICHUS

Jpobu OOBIKHOBEHHBIE M JIECSITHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k apyroi. [loHATHe palnMOHANBHOTO YHCIA, 3aluch, CpPaBHEHUE,
yHOPSAIOYMBAHUE  pAlMOHANBHBIX  4uced. ApudmMeruyeckue JEUCTBHS €
palMOHAIBHBIMA YKCIIaMH. Pelenne 3axad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb C HaTypaJlbHBIM IIOKa3aTeJeM: OIpe/esieHrue, MpeoOpa3oBaHue
BBIPOKEHUI HA OCHOBE OIpe/eNIeHus, 3auch O0bIIKUX yncen. [IpoleHTsl, 3anuch
IPOLIEHTOB B BUJE JIpoOU M ApoOM B BHUJE MPOIEHTOB. Tpu OCHOBHBIE 3a/layd Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpuMeHeHnEe TPU3HAKOB  JECIUMMOCTH, pPA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHbIX YHUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4Hcie mpsiMas U oOparHas
IIPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUA C IIEPEMEHHOU. JlomycThMBIe
3Ha4YeHUA NepeMeHHbIX. [IpencraBiaenue 3aBUCUMOCTH MEK1y BEJIMUMHAMU B BUJIE
¢dbopmyibl. Beruucnenus no ¢popmynam. [lpeodpazoBanue OyKBEeHHbBIX BbIpaKEHUH,
TOXX/IECTBEHHO paBHbIE BBIPDAXKEHHS, IMpaBWiIa MpeoOpa3oBaHU CYMM H
MIPOU3BEJCHUH, PAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS TOJOOHBIX ClIaraeMbIX.

CBoJiCTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpnHouwiensl U MHOTOWIEHBI. CteneHb MHOTOwIeHa. CloXKeHue, BhIYUTAHHUE,
YMHOXEHHE MHOTOWIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaAPaT CyMMBI
Y KBaApar pa3HocTh. Popmyiia pa3HOCTH KBapaToB. Pa3iioxkeHne MHOTOWICHOB Ha
MHOKHUTEJIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, MpaBuja MpeoOpa3oBaHUs YypaBHEHMUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JluHeniHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YHUCIO KOPHEH JIMHEWHOI'O
YpaBHEHMUS, pEUICHUE JIMHEHHBIX YpaBHEHUN. COCTaBIIEHHE YPABHEHU IO YCIOBUIO
3a7a4u. Pelenre TeKCTOBBIX 3a/1a4 € OMOILBIO YPaBHEHUM.

JIuneiitHoe ypaBHEHHE C JIBYMs IEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JVHEMHBIX YpaBHEHUU C JBYMs II€peMEHHbIMU. PemieHue cucreM ypaBHEHUH
CrIoco0OM MoACTaHOBKU. [IpuMepsbl perieHus: TEKCTOBBIX 3a7a4 C TOMOIIbIO CUCTEM
YpaBHECHUM.

DyHKIUU



Koopaunara Touku Ha npsiMou. YKCIIOBbIE NPOMEXKYTKU. PaccTosinne Mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. Alcmucca U opAauHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenue rpadukoB peanbHbIX 3aBucuMocTeil. [lonarue pynkunu. I'paduk pyHKIMM.
CroiictBa Qynkuuii. Jluneitnas ¢pynkuus, e€ rpaduk. ['padpuk Gyakuum y = |X|.
['paduyeckoe pelieHne IMHEHHBIX YPaBHEHUHN U CUCTEM JIMHEHHBIX YPaBHEHUI.

8 KVIACC

Yucsia v BbIYMCIEHUS

KBaaparHbpiii kopeHb W3 uncia. [loHsTHE 00 HppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIBHBIX yucen. CBolcTBa apu(pMETHUYECKHUX
KBa/IPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPeoOpa30BaHUIO YUCIOBBIX BhIPAKEHUN
Y BBIYUCJICHUAM. JefiCTBUTENbHBIC YUCIIA.

CrerneHb ¢ LeabIM IMOKa3aTeneM 1 €€ cBoricTsa. CTaHmapTHas 3alKCh YNCIA.

AJire0panvecKue BbIPaKEeHUs

KBazpaTHbIi TPEXWIEH, PA3JIOKEHNE KBAAPATHOTO TPEXUIIEHA HA MHOKHUTEH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO ajlreOpandyeckod apoOu.
CnoxeHue, BBIYUTAHHE, YMHOXEHUE, JEJCHHUE alreOpandeckux ApoOei.
PanronanbsHbIie BRIpaXXEHHS U X ITpeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBaapatHoe ypaBHeHue, hopmyia KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema
Buera. PemeHne ypaBHEHUM, CBOIAIIMXCS K JIMHEMHBIM W KBaJpPaTHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padrueckas mHTEpnpeTaurs ypaBHEHUN C IByMsI IEPEMEHHBIMU U CHCTEM
JUHEWHBIX YpaBHEHHWU C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEUHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

DyHKIMHA

[Tonsitue pynkuu. OOIaCTh ONpeAesIeHUs U MHOKECTBO 3HAUEHUIN (PYHKIUU.
CrnocoObl 3aanus QyHKIMIA.

I'padux ¢dynkumu. YUrenne cBoiicTB dyHKuuu mno e€ rpaduxy. [Ipumeps
rpadukoB GYHKINMA, OTPAXKAIOMIUX PEeATbHBIE MPOIECCHI.



@DyHKIMY, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYI MPOMOPIHOHATILHBIC
3aBHCHMOCTH, uX rpaduku. Oynkumn y = x2 |y = x3,y =+/x, y=|X|. I'paduueckoe
pellIECHUE YPaBHEHUI U CUCTEM YPaBHEHUI.

9 KIIACC

Yucaa v BBIYMCICHUA

PanronanpHbie 4KCla, UppallMOHANIbHbIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JEeCATUYHBIC ApoOr. MHOXKECTBO JEHCTBUTEIBHBIX YUCEN, NEHCTBUTEIbHBIC YHCIIA
KaKk OCECKOHEUHbIC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKy MHOKECTBOM JEHUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHEeHUME JIEWCTBUTENBHBIX YHCEN, apuPMETHUYeCKue JEHUCTBUA C
JIEUCTBUTEILHBIMY YU CIIAMH.

Pa3mepbl OOBEKTOB OKPYXAIOIIEr0 MHPA, UIMTEIBHOCTh IPOILIECCOB B
OKPY’KaIOIIEM MHUPE.

[Tpubnmxk€HHOEe 3HAYCHHE BEIIMYUHBI, TOUYHOCTh MpUOIKeHusl. OKpyTieHHe
yucell. [Ipuknika u oueHka pe3yiabTaToB BEIYMCICHUMN.

YpaBHeHUS U HEPABEHCTBA

JIunelinoe ypaBHEHME. Pemienne ypaBHEHUM, CBOASAIINXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHue. PellieHre ypaBHEHUMN, CBOJSAIINUXCSA K KBaJAPATHBIM.
buksanparHoe ypaBHeHue. lIpumepsl perieHnst ypaBHEHUN TPETbEN U 4ETBEPTOU
CTEIIEHEN Pa3JI0KEHUEM Ha MHOKUTEIIU.

Pemenue apoOHO-panMoOHANBHBIX ypaBHEHHU. PelieHune TEKCTOBBIX 3aziay
aNredpandyeckKuM METOJIOM.

VYpaBHeHue ¢ AByMs MEpEMEHHBIMU U ero rpaduk. Pemenue cucteM nByx
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO U3 KOTOPHIX JHMHEHHOE, a Japyroe — BTOpoil creneHu. ['paduueckas
VHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMS IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 aareOpanvdeckuM CrocoOoMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienrne NMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOW. PemenHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpartHeie HepaBeHCTBaA.
['paduyeckass wHTEpHpeTansi HEPABEHCTB M CHUCTEM HEPABEHCTB C JAByMs
MIEPEMEHHBIMH.

DyHKIUU

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapadona, KoopaAuHATHI
BEPIIMHBI TapaboJibl, 0OCh CUMMETPHUHU MapadoIbl.

I'paduxu pynxumit: y = kX, y = kx + b,y:;y:x3, y=+xy =X, nux

CBOWCTBA.



YucoBble 0CJIE10BATEIbHOCTH U MPOrPeccuy

[IoHsiTHE YHCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHME IIOCIEI0BATEIBHOCTH
peKkyppeHTHO (popMyoit u popmysoi N-To wieHa.

ApudmeTrnueckass U reoMerpuueckas nporpeccud. @opmyisl N-ro djieHa
apu(pMeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MIEPBBIX N UJICHOB.

N300paxeHne 4IE€HOB apuUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMHM Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS TPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTC:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOHUIEHHWEM K  JOCTH)KCHMSAM  POCCHUHCKHX
MaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpa;kIaHCcKoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
npaB, IMPEACTaBICHUEM O MaTeMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XXKHOCTH MaTEeMaTHYECKOTO
o0pa30oBaHUsI Ha MPOTSHKEHUHM BCEM JKU3HU MJIs YCHEIIHOM MpO(ecCHOHAIbHON
JESTEJIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M 3CTETUYECKOMY  BOCIHPHUSATHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs UelIOBEKa, MPUPOAbI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHYeCKON HayKu Kak cdepbl UelI0BEYECKOM
NEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKU U MAaTeMAaTHYECKOW KyJIbTypOW Kak CpelICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIE0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuueckoe BocnuTtanue, GopMHpPOBAHHE KYJbTYPblI 310POBbS U
IMOIMOHAJILHOIO 0JIarOnoJIyYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUS  370pOBOro  oOpa3a >KM3HHM  (3I0pOBOE  ITUTaHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dusnyeckas
aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HAaBBIKA peIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TAaKOIO K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha TPUMEHEHHE MaTEMAaTUUECKUX 3HAHHUM JIJIs1 PEIICHUS 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKH
MX BO3MOXXHBIX MOCJIEICTBUH JJIsl OKPYKAIOIIEH Cpejibl, 0CO3HAHUEM TJI00aIBLHOTO
XapakTepa SKOJOTMYECKUX MPOOJIeM U MyTel UX PEIICHUS;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJOBHAM COLUMAJIBLHOM M NMPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JIEATECIbHOCTh, B TOM UHCIIC
YMEHUE YUYUTHCS y JPYTUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOW JEATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMU U3 OIBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh UEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE pA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeWUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS
ba3zoBble ornueckue aAeicTBu:

e BBIABIISITh U XapaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
O0BEKTOB, TOHATUH, OTHOUIEHWH MEXIY TIOHATHIMH, (OPMYIHPOBATH
OTpENeICHUS  TOHATHW, YCTAHABIMBAaTh CYIICCTBCHHBIA  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpOBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, €AMHUYHBIC, YaCTHBIE W oOIIue,
YCIIOBHEBIC;



BBISIBIIAITH ~ MAaTEMAaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3U W
npotuBopeursi B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKICHUSX,
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEN W IPOTUBOPEUHIA,
JienaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKITIOUEHHH 110 aHAJIOTUH;
pa30upaTh TOKa3aTeIbCTBA MAaTEMATHUCCKUX YTBEP)KICHUHN (TPSIMBIC B OT
MPOTUBHOTO), MPOBOAWTH CAMOCTOSTEIBHO HECIOXKHBIC TOKa3aTelIbCTBA
MaTeMaThyeckux (akToB, BBICTpaUBaTh APTYMEHTAIMIO, IPUBOIUTH
IpUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS,
BBIOMpaTh CIOCOO pelieHus: y4eOHOM 3amauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pEIIEHUS, BHIOMpATh HamboIee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIIEAOBATEIbCKUN MHCTPYMEHT MO3HAHMS,
(bopMyIMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHUBOpPEUYUE, NPoOIeEMYy,
CaMOCTOSITENIFHO yCTaHABIMBAaTh HMCKOMOE M JaHHOE, (OPMHUPOBATH
TUMOTE3Y, apTYMEHTHUPOBATH CBOIO MO3UIIMI0, MHEHHE;

OPOBOAUTH 10 CaMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY HECJIOKHBIN
HKCIEPUMEHT, HEOOJIBIIOE NCCIEI0BAaHUE IO YCTAaHOBIIEHUIO 0COOEHHOCTEN
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHUSI U BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOMIOIEHUS, UCCIENOBAHMS, OLCHUBATh JIOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOIECCa, a TaKKEe BbIIBUIATH
MPEIOJIOKEHHUS O €TO PA3BUTHHU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTaTOYHOCTh W HM30BITOUHOCTh HH(OpPMAlMU, JAHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHUS 3a1a4u;

BBIOMpATh, AHAIU3UPOBATh, CHUCTEMATU3UPOBATH W HWHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABIICHHUS;

BBIOMpATh (opMy TMpeACTaBiIeHUS HHPOpMALUMKU M WILIIOCTPUPOBATH
pelaemMbpie 3aJadyd  CXeMaMH, JuarpaMMaMm#, WHOW Trpadukod W HX
KOMOMHAIIMSIMU;

OLICHMBAaTh HAAEKHOCTh MH(MOpPMAIMU 1O KPUTEPHUSIM, MPEITI0KEHHBIM
yuuTesneM Uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIe y4eOHbIe AeHCTBHS:

BOCIIpPUHUMATD U (bOpMy.TII/IpOBaTB CYXKJICHUA B COOTBCTCTBUU C YCIIOBUSAMU
H 1CJIsIMHA O6H_ICHI/I$I, SICHO, TOYHO, I'PaMOTHO BbIPaKaTb CBOIO TOUKY 3pCHHUA



B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOJy PELIEHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYEHHBIN PE3yJIbTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIaeMON TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UCH, HAIICJICHHBIC Ha TTIOMCK
pelIeHus, COIMOCTaBIsATh CBOM CYXKIEHUS C CYXKICHUSIMH JIPYyTUX
YYAaCTHHKOB JUaiora, OOHapy>KMBaTh pa3IMuyue U CXOJCTBO IO3MIIMMA, B
KOpPEKTHOM opme popMyTHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pe3yJbTaThl  pEIIeHUs  3aJa4yd,  DKCIEPUMEHTAa,
UCCJIEI0BAHMUS, IPOEKTA, CAMOCTOSATEIHLHO BEIOMPATh (POpMAT BHICTYIUICHUS
C Y4€TOM 3aja4 MPE3eHTALMHU U OCOOCHHOCTEHN ay/IUTOPUH;

MOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUAYaIbHOM
paboTHI NPU PENICHUN YUeOHBIX MaTEeMaTHYECKHUX 3a/aY;

IPUHUMATh LEIb COBMECTHOW JEATEIbHOCTH, INIAHUPOBATh OPraHU3aLNIo
COBMECTHOI paboThl, pacupelessiTb BHABI pPadOT, JOroBapUBaThCA,
00CyX)aTh TIPOLIECC U Pe3ybTaT pab0Thl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TpPyNIoOBbIX (opmax paboTsl (0OCyXaeHHs, O0OMeH
MHEHUSMH, MO3TOBBIE IITYPMBI U JIPYTHE), BBIMOIHATH CBOIO YacTh padOThI
U KOODPJIMHHPOBATh CBOM [JEUCTBUS C JPYTMMHM 4YJIE€HAMH KOMAaHJbI,
OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIbHO COCTAaBJIAThH IJIaH, AITOPUTM PEIICHUs 3aJa4yd (MU €ro
4acTh), BbIOMpATh CIOCOO pEIICHUS C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOW MH(MOpMAITUH.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

BJIAJETh CITIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS POLECCA U pe3yibTaTa
peLIEeHNs] MaTEMAaTUYECKOM 3a/1a4u;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTB IIPU PELLICHUU 3a/1a4H,
BHOCHUTbh KOPPEKTUBBI B JIEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
HaNJIEHHBIX OIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLIEHUBATH COOTBETCTBUE PE3YJIbTATA IESITENBHOCTH TOCTABICHHOW LIENN U
YCIIOBUSIM, OOBSICHATh MPUYUHBI TOCTHXKCHUS WM HEIOCTUKEHUS 1ETH,
HaXOAUTh OIUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI



K xonHiy oOyuenus B 7 KJjacce OOyYarONIUICS TOJYYHUT CIICTYIOIIHE
MpPEAMETHBIE PE3YIbTATHI:

Yucsia v BbIYMCIEHUS

BoInonHTh, codyeTass YCTHbIE M MHChbMEHHBIE MPUEMBI, apuMeETHUECKHe
JEUCTBUS C PallMOHATIbHBIMU YUCIAMU.

HaxonuTh 3HaYeHWS YHUCIOBBIX BBIPAKCHUM, MPUMEHSTH pPa3HOOOpa3HBIC
CIIOCOOBI ¥ MPUEMBI BBIUYMCICHUS 3HAYCHUN IPOOHBIX BBIPAKCHHMA, COMEPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauTh OT ofHOM (HOPMBI 3aMKMCH YUCEN K JAPYroi (mpeoOpa3oBbIBATH
JECATUYHYIO TPOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTHU
B OECKOHEYHYIO AECATUYHYIO IPOOB).

CpaBHUBATH U YNIOPSAJOUYMBATH PAllMOHAIIBHBIC YUCIIA.

OKpyrJsTh yncia.

BBINOTHATS TPUKHUIKY U OLIEHKY PE3yJIbTaTa BRIUMCICHUH, OIIEHKY 3HaYCHUI
YUCJIOBBIX BBIpAKCHUU. BBITONHATE ACHCTBHUS CO CTENEHSMU C HATypajlbHBIMU
MOKa3aTeIsIMH.

[IpuMeHSATh IPU3HAKU JIETUMOCTHU, PA3JIOKEHNE Ha MHOXKUTEIN HATypalbHBIX
quced.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBA3aHHBIE C OTHOLIEHUEM
BEJIMYMH, MPONOPILHUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHUS 3a7ad ¢ y4€TOM OTPAHMYCHHM, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX OOHEKTOB.

AuredpanvyecKue BbIPpAKEHUSA

Hcnonb30BaTh anredpandeckyro TEPMUHOJIIOTHIO U CHMBOJIUKY, TPUMEHSTH €€
B MPOIECCE OCBOCHUS yUeOHOTr0 MaTepHaia.

HaxoauTth 3HaueHusi OYKBEHHBIX BBIpQXCHUW MpPHU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BrImonHITh peoOpa3oBaHus 1IEI0T0 BHIPAXKEHHUSI B MHOTOWICH MTPUBEICHUEM
MOAOOHBIX CJIaraeMbIX, PACKPhITUEM CKOOOK.

BBINMOMHATH yMHOXKEHHE OJIHOYJIEHA HAa MHOTOWIEH M MHOrOWIeHa Ha
MHOTOYJICH, TPUMEHSThH (DOPMYJIbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCylIecTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOXUTEIH C TOMOIIbIO
BBIHECEHUS 32 CKOOKHM OOIIEr0 MHOKHUTEIS, TPYIITUPOBKH CaraeMbIX, TPUMEHEHUS
bopMyI1 COKpAIIEHHOTO YMHOXKECHHUSI.

[IpuMeHsTh MpeoOpa3oBaHUsl MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
13 MaTEMATHKH, CMEKHBIX TIPEAMETOB, U3 PEAIbHOW MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEN C HATYPAIbHBIMHU IOKA3aTEIAMU JJIs
peoOpa3oBaHUs BHIPAKCHHIA.

YpaBHeHUs U HEPABEHCTBA



Pemare yiMHENHBIE ypaBHEHUs C OJHOM NEPEMEHHOW, NPUMEHSS IPAaBHUIIA
nepexoaa OT UCXOIHOI'O YPAaBHEHHs K paBHOCWIBHOMY eMy. IIpoBepsTsh, sBiseTcs
JIM YUCIIO KOPHEM YPABHEHUS.

[TpumeHsATh rpaduueckre METObI IPU PELICHUU JIUHEWHBIX YPABHEHUH U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIAIONIMXCS PEIICHHEM JMHEHHOTO
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPANHATHON IJIOCKOCTH IpapK JIMHEHHOTO YPAaBHEHUS C IBYMS
NEPEMEHHBIMHU, MI0JIb3YSACh TPpa(UKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPABHEHMSL.

Pemate cucteMsl IByX JIMHEMHBIX YPaBHEHUH C BYMs IEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pellaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH MO yCIOBHUIO 3aJa4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ1a4y NIOJIyYE€HHBIN pe3yJIbTar.

DOyHKIUU

N300pakath HA KOOPAUHATHOW MPSAMOI TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbI, 3AMMCHIBATH YACIOBBIE POMEKYTKH Ha
aJreOpanvdeckoM s3bIKeE.

OtMmedaTh B KOOPAMHATHON IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM,
CTpouTh rpaduky TMHENHBIX QyHKIMA. CTpouTh rpaduk GyHKIMU Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUUKA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOUMOCT,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[lonnmate rpaduyeckuil cocod MpEeACTABICHHUS W aHalIW3a MHMOpManuwy,
W3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peabHbBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyueHus B 8 kJjacce oOydaromMiics TOJIYYUT CIICAYIOIIHE
NpPEIMETHBIE PE3YJIbTATHI:

Yucaa v BBIYMCICHUSA

Hcnonb30BaTh HadaJIbHbIE MPEACTABICHUS O MHOKECTBE JAEHCTBUTEIBHBIX
YKCeN ISl CPAaBHEHUS, OKPYIJICHHUS U BBIYUCICHUHN, U300pakaTh 1€HCTBUTEIbHbBIE
YHCJIAa TOYKaMH HA KOOPJAMHATHOM MPSAMOM.

[IpumeHnsaTh mOHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHM, UCIOJB3Ysl MPU HEOOXOAMMOCTH KaJIbKYJATOD, BBINOIHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEPIKALUIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOWCTBA KOPHEU.

Hcnonp30BaTh 3amucu OOJBIIUX W MaJbIX YHCEN C MOMOIIBIO JECATHUYHBIX
npoOeit u creneneit yucia 10.



AsredpanyecKue BbIpaKeHUs

[IpuMeHSATh TOHSTHE CTENEHU C 1EJbIM IOKa3aTeJIeM, BBINOJIHATh
npeoOpa3oBaHus BIPAKEHHH, COIEPIKAIIUX CTENIECHH C LEIbIM MTOKa3aTEJIEM.

BbINIONHATE TOXAECTBEHHBIE MPE0Opa30BaHUs PAllUOHATBHBIX BIPAKEHUN Ha
OCHOBE IMPaBUJI ICUCTBUI HaJ MHOTOYJICHAMH U alIre0pandyecKUMu ApOOsIMHU.

PacknanpiBaTh KBapaTHBIN TPEXUIIECH HA MHOXKHUTEIH.

[IpuMeHsTh MpeoOpa30BaHUs BHIPAXKECHUM JJIsI PEIICHUST PAa3IMYHbIX 3a/71a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pewmate nMHENHBIE, KBaJIpaTHbIE YPaBHEHUS U PAlMOHAJIbHBIE YpaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIByX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTEHIINE UCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHn (yCTaHABIMBATH, UMEET
JY YpaBHEHUE WIM CHUCTEMa YPAaBHEHUM PEIICHHS, €CIIM UMEET, TO CKOJIbKO, H
npouee).

[lepexoguTh OT CIOBECHON (OPMYIMPOBKHM 3aJaud K €€ anreopandeckoit
MOJIEJIA C TIOMOILIBIO COCTaBJICHUS YPABHEHUS WJIM CHUCTEMbl YpaBHEHUH,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBII pe3yybTarT.

[IpuMeHATH CBOMCTBA YUCIOBBIX HEPABEHCTB JJISI CPABHEHUS, OLICHKHU, PEIIATh
JIMHEWHbIC HEPABEHCTBA C OJIHOM EPEMEHHON U UX CUCTEMBI, 1aBaTh rpa)ueCcKyIo
WJUTFOCTPALAI0 MHOKECTBA PEILICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUMHA

[ToHumaTe ¥ KCMONB30BaTh (DYHKIIMOHAIBHBIC TOHSITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAYEHMs), ONMPENCNITh 3HaUYeHHE (YHKIMHU TIO0 3HAYCHUIO
aprymMeHTa, OlpeAeaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crtpoutb rpaduku dJ€MEeHTapHbIX GYHKUIUN BUJA:

y=k/x,y=x2,y=x3,y = |X|, y = VX, OIHCBIBATH CBOICTBA YHCIOBOI (GYHKINHA
no e€ rpaduxy.

K xoHmy oOydueHuss B 9 kJjacce oOydYaromMiCs TIOJIYYUT CIICIYIOIIHE
MpeAMETHBIE PE3YIbTaThI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHAIIBHBIEC U UPPALlMOHAIBHBIE YHCIIA.

BrimonssITh apudMeTruueckue AeHCTBUS C pallMOHAIBHBIMU YUCTIAMU, COYETast
YCTHBIE U NMHUCHMEHHBbIC MPUEMBI, BBINOJHATH BBIYUCICHUS C HUPPALMOHATIBHBIMU
YUCIIaAMU.

HaxoauTe 3HaueHust CTENEHEN ¢ IeIbIMU MTOKa3aTeIIMHU U KOPHEH, BBIUUCIATH
3HAYEHUS] YUCIOBBIX BHIPAKECHUI.

OKpyrJisiTh  1EWCTBUTEIBHBIE YHWCIA, BBINOJIHATh NPUKHUAKY PE3yjbTaTa
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUM.



YpaBHeHMs U HEPABEHCTBA

PemaTe nuHelHbIE U KBapaTHbIE YPABHEHUS, YPABHEHHUSI, CBOJISIIHNECS K HUM,
pocTerIne APOOHO-PAIMOHAIIBHBIE YPABHEHHS.

Pemare cucreMbl AByX JIMHEHHBIX YPaBHEHHW C JIBYMsI IIEPEMEHHBIMH H
CUCTEMBI JIBYX YPaBHEHHUM, B KOTOPBIX OJJHO YPABHEHUE HE SBISACTCS JTUHEHHBIM.

Pemarh TekcTOBBIE 3amayM  anreOpamvdeckuM CIocoOOM € MOMOIIBIO
COCTABJICHHSI YPaBHEHUS WM CUCTEMBI IByX YPABHEHUN C ABYMsI IEPEMEHHBIMH.

[IpoBOIUTE MpOCTEUIINE UCCIEAOBaHUS YPABHEHUM U CUCTEM yYpaBHEHMIM, B
TOM YHCJI€ C IPUMEHEHUEM IrpapUuecKUX MpeACTaBICHUN (yCTaHaBIMBATh, UMEET
JU YpaBHEHUE WM CUCTEMa YPABHEHUM PELICHUS, €CIM UMEET, TO CKOJIbKO, U
npouee).

PemaTe nMHEHHbIE HEPAaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300paxkaThb
pEelIEeHUE HEPABEHCTB HA YMCIIOBOM IMPSAMOM, 3aIlMCHIBATh PEIICHUE C MOMOUIBIO
CHUMBOJIOB.

Pemate  cucTeMbl  JMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIONIME KBAJPAaTHOE HEPABEHCTBO, M300pa)xkaTh pEIICHUE CHCTEMBbI
HEPaBEHCTB Ha YMCIIOBOM MPSIMOM, 3aIIMChIBATh PEMIEHUE C TOMOUIBIO CUMBOJIOB.

Hcronb30BaTh HEPABEHCTBA ITPU PEILICHUN Pa3IUYHbIX 337a4.

DOyHKUIMHA

Pacnio3naBaTe (yHKIMM U3y4eHHBIX BHJIOB. [loka3piBaTh CXxeMaTUYECKU
pacIoyio’keHNe Ha KOOPAMHATHOMN IIOCKOCTH TpadukoB GyHKImiA Buga: Y = kx, y =
kx + b,y =kix,y = ax?+bx+c,y=x3y=1xy=|x|, B 3aBucumoctu ot
3HaYE€HUU KOA(DPUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crtpouth U HU300pakaTh CXEeMaTHYECKU TpaduKU KBAJAPATUUYHBIX (DYHKIIHA,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 1O UX TpaduKaM.

Pacno3naBaTh KBajpaTHuyHyro (QYHKIHIO 110 (Gopmysie, TPUBOAUTH MPUMEPHI
KBaJIPaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUBHKHU, TEOMETPHH.

Yucii0BbIe NMOCTECA0BATEILHOCTH M IIPOrPECCHH

Pacno3znaBaTh apu(pMETHUECKYIO U TEOMETPUUECKYIO POTPECCUU MPU PA3HBIX
croco0ax 3aJaHusl.

BbBIMONHATS  BBIYMCIEHHS C  HCIOJb30BaHHEM (oOpMya N-ro  4jieHa
apu(PpMETUIECKON U TeOMETPUUECKON MPOTrPeCCUil, CyMMbI IEPBBIX N YJICHOB.

N300paxaTh WIEHbl MOCIEIOBATEIbHOCTH TOYKAMHU HA KOOPIWHATHOU
IJIOCKOCTH.

PemaTte 3amaun, CBS3aHHBIE C YHUCIOBBIMH IOCJIEIOBATEIBLHOCTSIMHU, B TOM
YUCIIE 3a/1a4d U3 PEeaTbHOM JKU3HU (C UCIOJIb30BAHUEM KalIbKYJISATOPA, UM POBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoumnuecTBo yacos JJIeKTPOHHbIE
Ne HauMeHoBaHue pa3ie/ioB U (undposbie)
Kontpoabnbie IIpakTuueckue
n/n TeM MPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI patéoTbI
pecypchl
1 Yucna ¥ BBIYUCIICHUS. o5 1 1 bu6mmoreka [JOK
PanmonanbHbIE Unciia https://m.edsoo.ru/7f415b90
5 AnreOpandeckue 97 1 bubmuorexa [JOK
BBIPaKCHHSI https://m.edsoo.ru/7f415b90
bubmoteka [IOK
3 20 1 1
¥/PABHEHN I HEpaBeHcTEa https://m.edsoo.ru/7f415b90
4 Koopnunate! u rpaduku. 24 1 1 bubmuorexa [JOK
OyHKIUHN https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
IT 1
> OBTOPEHHE i 000DIIeHHE 3 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB 99 5 3

I1O ITPOT'PAMME




8 KUIACC

Kosmn4yecTBo yacos JJIEKTPOHHBIE
HaumeHnoBaHue pa3iesioB u (undposbie)
Ne /i Konrpoasusie IIpakTHyeckue
TeM NMPOrpamMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI patéoTbI
pecypchbl
1 Yucaa v BBIYUCICHUS. 14 bu6mmoreka IJOK
KBanparabie KopHU https://m.edsoo.ru/7f417af8
, gncna Y BBIYHCIICHUS. , ) Bu6motexa LIOK
TETECHb JIBIM
eHetb € e https://m.edsoo.ru/7f417af8
MoKa3areseM
AnreOpaunyeckue
3 BeIpakeHUs. KBaapaTHbIit 5 1 bubmmorexa LOK
b - RBaAAP https://m.edsoo.ru/7f417af8
TPEXUICH
Anre6
4 BBJ:FZ)KI:{I/II/IZGCKHe 14 1 bubmmorexa LOK
P ' https://m.edsoo.ru/7f417af8
Anrebpandeckast 1poob
YpaBHEHHS 1 HEPABEHCTBA. bubmoreka [{OK
5 15 1
KBanparHbie ypaBHEHHUS https://m.edsoo.ru/7f417af8
5 YpaBHEHHS 1 HEPABEHCTBA. 12 but6moreka [JOK
CucteMbl ypaBHEHUIA https://m.edsoo.ru/7f417af8
7 YpaBHEHUS U HEPABEHCTBA. 13 1 bubmmoreka [JOK

HepasenctBa

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




8 ®yukuu. OCHOBHbBIE 5 bubmoreka [JOK
TIOHATHS https://m.edsoo.ru/7f417af8
9 ®yukuuu. Yucnossie 9 bubmoteka [JOK
byHKIIMN https://m.edsoo.ru/7f417af8
bubmuotexa [JOK
10 HosToperme u 0doOmerme > https://m.edscl)i.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I10 99

I[TPOI'PAMME




9 KUIIACC

KoumnuecTBo yacos JJIEKTPOHHBbIE
Ne HauMeHoBaHue pa3ie/ioB U (undposbie)
Konrpoasusie IIpakTHyeckue
n/n TeM NMPOrPaMMbl Bcero oOpa3zoBarejibHbIE
padoThI patéoTbI
pecypcebl
Yucnaa 1 BBIYUCIICHUS. bu6mmoreka [JOK
1 . 9 1
JleficTBUTEIBLHBIC YKCIIa https://m.edso0.ru/7f419d08
2 ?’Zﬁﬁeﬁﬁﬁ c Hega;eHCTBa' 14 1 1 Bubmmorexa [IOK
PaBHe UC Ao https://m.edso0.ru/7f419d08
MIEPEMEHHOM
3 YpaBHEHUS 1 HEPABEHCTBA. 14 1 bu6moreka [JOK
CucTembl ypaBHEHU https://m.edsoo.ru/7f419d08
4 YpaBHEHHS 1 HEPABEHCTBA. 15 1 bu6mmoreka [JOK
HepaBencTBa https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
) 1 1 1
> YHIIUH > https://m.edso0.ru/7f419d08
6 Uucnossie 14 1 1 bubmmoreka IJOK
[IOCJIEAOBATEIILHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpEeHue, 0600IIEHNE, 15 1 bu6mmoreka [JOK
CUCTEMaTHU3aIs 3HAHUI https://m.edsoo.ru/7f419d08
OBHIEE KOJIMYECTBO YACOB I1O 96 6 4

I[TPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KomnmaecTBo yacos
No DneKTpoHHBIE IU(PPOBHIE
Tema ypoka
/11 [Ipaktny ~ 0Opa3oBaTENbHBIC PECYPCHI

Yuciaa u Bpruncjaenus. PanmonajabHbIe YHCIa — 25 yacoB

1 [ToHsiTHE pALIMOHATILHOTO YHCIIa https://Mmounypoku.pd/
Apudmerrueckue 1eUCTBUS C

2 paIoHaIbHBIMU YHCITAMH Blps:itaonypokie.p

3 Apubdmernueckue 1eHCTBUS C https://mouypoku.pd/
parrioHa IbHBIMU YHCITAMH

4 Apudmernyueckue 1eHCTBUS C https://Mmouypoku.pd/
parroHaIbHBIMU YHCITAMH

5 Apudmernueckue 1eHCTBUS C https://Mmouypoku.pd/
paIoHaIbHBIMU YHCITAMH

6 Apudmernueckne 1EHCTBUS C https://mouypoku.pd/
paIrMOHAIBHBIMU YU CIIAMH

2 CpaBHeH#He, yHIOpsAI0YMBAHUE PAITMOHATLHBIX https://Monypoku.pd/
qucel

g CpaBHeHnue, ynopsa04MBaHUE PAIMOHATBLHBIX hits://MOHYDOKH DY/
qrce

9 CpaBHeH#He, yHIOpsI0YMBAHUE PAITMOHATBLHBIX https://mounypoku.pd/

YHCCII




bu6moreka [JOK

10 CremneHb C HaTypaJbHBIM MTOKa3aTEIeM https://m.edsoo.ru/7f4211de
11 CreneHb C HaTypaJbHBIM MTOKa3aTeIeM Bubmmorexa [IOK
https://m.edsoo.ru/7f421382
12 CreneHb ¢ HaTypAJIbHBIM NIOKA3aTeeM Bubmmorexa [IOK
https://m.edsoo.ru/7f42154e
13 CreneHb ¢ HaTypaJIbHBIM MIOKa3aTeleM Bubnmorexa [IOK
https://m.edsoo.ru/7f4218be
14 CreneHb ¢ HaTypaJIbHBIM TTOKa3aTesieM bilps: onypoRiLpg:
15 Penrenne oCHOBHBIX 3avzxat1 Ha JpooHu, https://Monypoxku.pd/
MIPOIICHTHI U3 PEATbHOU MPAKTUKHU
16 Peuienre oCHOBHBIX 3auz[aq Ha Apoow, https://mouypoku.pd/
MIPOIICHTHI U3 PEAIbHON MTPAKTUKH
17 Pelenne oCHOBHBIX 3avnaq Ha Apoou, https://Mmouypoku.pd/
MIPOIICHTHI U3 PEATbHOU MPAKTUKH
18 Pemenve 0oCHOBHBIX 3a71a4 Ha Ipo0H, https://mouypoku.pd/
MIPOIICHTHI U3 PEATbHON TTPAKTHUKH
19 [Ipu3Haku AETMMOCTH, pa3JIOKEHUS HA https://mouypoku.pd/
MHOXHUTEIIA HATypaTbHbBIX YUCE
20 [Ipu3Haku AeIMMOCTH, pa3I0KEHUS Ha https://Mmouypoku.pd/
MHOKHUTEIIA HATypaTbHbBIX YUCE
21 Peanbnbie 3aBucumocTu. [Ipsimast u oOpaTHas https://Mouypoku.pd/

IMPOIMOPUHUOHAJIBHOCTH




PeanbHbie 3aBucumoctu. Ipsimas u oOpaTHas

https://Mmonypoku.pd/

22 IPONOPITMOHATIEHOCTH

93 Peanpnbie 3aBucumoctu. [Ipsimas u o6paTHas https://Mmonypoku.pd/
MPOMOPLIUOHATIEHOCTH

24 Peanbnbie 3aBucuMocTH. [IpsiMas u oOpaTHas https://Mouypoku.pd/
MPOTOPIIMOHAIBHOCTH

25 KontponbHas pabota o teme "ParmonansHbie https://Mmouypoku.pd/

gucia"

AJire0OpanvecKkue BbIPaKeHus - 27 4acoB

26 BykBeHHBIC BBIpAKECHUS bubmorexa OK
K p https://m.edsoo.ru/7f41feec
https: .
27 dopMmytbl ttps://Monypoku.pd/
https: .
28 Dopyye! ttps://Monypoku.pd/
IT )

29 epeMeHHbIe. JlomycTruMBbIC 3HaUYCHUS hits://MOHY ORI/
IIepPEMEHHBIX
[Tpeo0 0 i,

o | D b —
packp PHBEA A https://m.edsoo.ru/7f41fafa
cJlaraeMbIX
[IpeoOpaszoBa § 5
peoOpa3oBaHre OYKBEHHBIX BBIPAKCHUH, BuGmiorexa LIOK

31 PACKpPBITHE CKOOOK M IIPUBEJICHHE TI0I00HBIX

cJlaraCMbIX

https://m.edsoo.ru/7f41fd70




[Ipeobpa3oBanre OYKBEHHBIX BHIPAKEHUH,

https://Monypoku.pd

32 PACKpBITHE CKOOOK M IIPUBEICHHUE TI0I00HBIX
claraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX BHIPAXKEHUH, hittps://MOYDOKHDAD/
33 PacKphITHE CKOOOK U TTPUBEICHUE TIOT00HBIX
claraeMbIX
34 CBoliCTBa CTENIEHU C HATYPaJIbHBIM bubmoreka [JOK
MoKa3aTesem https://m.edsoo.ru/7f421382
35 CBolicTBa CTENIEHU C HATypaJbHbIM bu6moreka [JOK
IoKa3aTeyieM https://m.edsoo.ru/7f42154e
36 CBoliCTBa CTENIEHN C HATYPaJIbHBIM bubmoreka [JOK
nokaszaresem https://m.edsoo.ru/7f4218be
bubmoteka [IOK
37 Muororier! https://m.edsoo.ru/7f42276e
bu6mmoreka [JOK
38 Mrororrerer https://m.edsoo.ru/7f422930
39 CnoxxeHue, BBIUUTaHWE, YMHOXKEHHUE bu6moreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CioxxeHue, BBIYUTAaHNUE, YMHOKEHUE bu6moreka IJOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
41 CnoxeHue, BBIMUTAHUE, YMHOXKEHUE bubmuorexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
49 CnoxeHue, BBIMUTAHUE, YMHOXKEHUE bubmorexa [JOK

MHOT'O4JICHOB

https://m.edsoo.ru/7f423182




bu6moreka [JOK

43 DopMyJTbI COKPAIIEHHOTO YMHOKEHUSI https://m.edsoo.ru/7f42432a

44 DopMyJTbI COKPAIIEHHOTO YMHOKEHUSI bubmmorexa LOK
https://m.edsoo.ru/7f42464a

45 @opMyIIbl COKPAIIEHHOTO YMHOKEHHS Bubmmorexa [IOK
https://m.edsoo.ru/7f424c12

46 DopMyITBl COKPAIIEHHOTO YMHOKCHHS bubamorexa LIOK
https://m.edsoo.ru/7f424fd?2

47 DopMyJTbI COKPAIIEHHOTO YMHOKEHUS bubmorexa LIOK
https://m.edsoo.ru/7f4251d0

48 Pa3znosxkeHne MHOTOUICHOB Ha MHOXKHTEIIH bubamorexa LOK
https://m.edsoo.ru/7f423312

49 Pa3znosxeHne MHOTOUJICHOB Ha MHOXKHTEIIH bubamorexa LOK
https://m.edsoo.ru/7f4237fe

50 Pa3noxeHre MHOTOUJICHOB HA MHOXKUTEIIN bubmorexa [IOK
https://m.edsoo.ru/7f4239de

ol PaznoxeHre MHOrOYJI€HOB Ha MHOKHUTEIIN hitps://monypokn.pd/

59 KontponbsHas paboTta o Teme https://Mmouypoku.pd/

"AnreOpandeckue BhIpaKeHUS"
YpaBHeHus U HepaBeHCTBa — 20 yacos
53 YpaBHeHUE, TpaBUiia IpeoOpa3oBaHUS https://Monypoku.pd/

ypaBHEHUS, pABHOCUJILHOCTh YPABHEHHM




JIuHeHOEe ypaBHEHUE C OJTHOW MIEPEMEHHOM,

https://Mmonypoku.pd/

>4 pEIIEHNE JTUHEHHBIX YPABHEHUN
55 JIuHeHOEe ypaBHEHUE C OJTHOW MIEPEMEHHOM, bubmmorexa [JOK
peIICHNE JIMHeWHBIX YpaBHECHUH https://m.edsoo.ru/7f420482
56 JIuneliHOE ypaBHEHHE C OJTHOW MEPEMEHHOM, https://Monypoku.pd/
pElLICHUE JTUHENHBIX YPaBHEHUN
o7 Pemienue 3a1au ¢ mOMOIIBIO YpaBHEHUI bubnuorexa LIOK
https://m.edsoo.ru/7f42064e
58 Pemenue 3a1au ¢ mOMOIIBIO YpaBHEHU M bubmorexa LIOK
https://m.edsoo.ru/7f420806
59 Pemenne 3amay ¢ moMoIbpI0 ypaBHEHUIH Bubnuorexa LIOK
https://m.edsoo.ru/7f4209a0
60 Pemenne 3amay ¢ moMoIb0 ypaBHEHUIH Bubnuorexa LIOK
https://m.edsoo.ru/7f420e6e
61 JIuHeitHOe ypaBHEHUE C IBYMS EPEMEHHBIMU bubmoreka [JOK
U ero rpaguk https://m.edsoo.ru/7f427¢32
62 JInHelHOE ypaBHEHME C IBYMs IIEPEMEHHBIMU bubmnoreka [IOK
u ero rpapuk https://m.edsoo.ru/7f427e8a
63 Cucrema IByX JIMHEWHBIX YPABHEHUH C IBYMSI bubmnoreka [IOK
IepPEMEHHBIMH https://m.edsoo.ru/7f42836¢
64 CucremMa IByX JIMHENHBIX YPAaBHEHUH C ABYyMS
[IEPEMEHHBIMU
65 CucreMa IByX JIMHENHBIX YPABHEHUH C ABYyMS

INEPEMCHHBIMU




Cucrema IByX JINHEWHBIX YPaBHEHUH C ABYMS

66
nepeMEHHBIMU

67 Pemenue cucrem ypaBHeHUI Bubmuorexa LIOK
https://m.edsoo.ru/7f4284de

68 Pemenue cuctem ypaBHEHHI bubmmorexa LIOK
https://m.edsoo.ru/7f42865a

69 Pemenwne cuctem ypaBHEHHI Bubnmorexa [IOK
https://m.edso00.ru/7f4287d6

70 Pemenwne cuctem ypaBHEHHI

71 Pemenue cucrem ypaBHeHUI

79 KontposnbHas padorta o teme "JIlunelnnble bubmorexa [JOK

ypaBHEHUS"

Koopaunarsel u rpaguxu. @ynkuuu — 24 yaca

https://m.edsoo.ru/7f421044

73 KoopauHaara Touku Ha mpssMon bubmmorexa OK
https://m.edsoo.ru/7f41de76
74 UucnoBble NPOMEKYTKH bubmmorexa LIOK
https://m.edsoo.ru/7f41dff2
75 YucnoBele NPOMEKYTKH
76 Paccrosinne Muexcny z[BUyM;{ TOYKaMU
KOOPJIMHATHOM NPSIMOM
77 Paccrosinue Mexay IByMsl TOUKaMu
KOOPJIAMHATHOU NPSIMOM
78 IIpssmMoyroJsibHas cucTeMa KOOpJAMHAT HA bubmnoreka [IOK

IIJIOCKOCTH

https://m.edsoo.ru/7f41el6e




[IpssmMoyrosibHas cucTeMa KOOpJAMHAT HA

bu6moreka [JOK

& TIOCKOCTH https://m.edsoo.ru/7f41e42a
80 ITpumeps! rpaduKoB, 3aJaHHBIX (GOpMYJIaMU bubmorexa [IOK
https://m.edsoo.ru/7f41e8a8
bubmmoreka [JOK
81 [Tpumeps! rpadukoB, 3a7aHHBIX (HopMyTaMu https://m.e dS(])-}).ru 17£416d80
82 [Tpumepsl rpadukoB, 3aaHHBIX HOpMyTaMu
83 Urenue rpaduKoB peasIbHBIX 3aBUCUMOCTEH buommorexa LIOK
https://m.edsoo.ru/7f41ea24
84 Urenue rpadMKoB peaabHbIX 3aBUCUMOCTEM
bubmoteka [IOK
8 Homsirie @y https://m.edsoo.ru/7f41ef06
86 I'paduk pynkumn
. . bubmnoreka [JOK
87 Ceoiietsa pymkui https://m.edscL)E).ru/7f41f078
88 CaoiicTBa QpyHKIUH bubmorera [OK
https://m.edsoo.ru/7f41f1fe
89 Jluneitnas GyHKIMS bubmorexa LOK
https://m.edsoo.ru/7f427282
. bubmmoreka [JOK
90 Jlnweiias dymkis https://m.edsci.ru/7f427412
91 [Toctpoenue rpadrka TMHEHHON (YHKITUH bubmuoreia LIOK
https://m.edsoo.ru/7f426d1e
92 [Toctpoenue rpaduka TMHEHHON HYHKITUN




93 I'paduk pynkuuu y =[x|
94 I'paduk dynkmmm y =[x
KontponbHas pabora o teme "Koopaunatel u
95 l“pa(bTI/II)KI/I. q)yHII)GlI/II/I" / Bcepoccuﬁcrcr;i 1 1 Bubmmorexa [IOK
poBepouHas paGoTa https://m.edsoo.ru/7f41f50a
96 Hrorosas f(OHTpOJ'IBHaSI pabora / 1 1 bubmorexa [JOK
Bcepoccuiickast mpoBepouHas padoTa https://m.edso0.ru/7f429c6c¢
IloBTOpEeHHe U3y4YeHHOr o - 3 yaca
97 [ToBTOpEHME OCHOBHBIX OHATUN U METOJIOB 1 bubmuorexa [JOK
Kypca 7 Kinacca, 0000IIeHIe 3HAHUN https://m.edsoo.ru/7f42a27a
08 IloBTOpEHNE OCHOBHBIX IOHATUN U METOJIOB 1 bubmorexa [JOK
Kypca 7 kinacca, 00001IeHNe 3HAHNH https://m.edsoo.ru/7f429f32
99 IToBTOpEHNE OCHOBHBIX IOHATUN U METOJIOB 1 bubmuorexa [JOK
Kypca 7 kinacca, 00001IeHNe 3HAHNH https://m.edsoo.ru/7f42a0e0
OBIIEE KOJIMYECTBO YACOB I1O 99 5 3
I[TPOI'PAMME




8 KUIACC

No
/o

Tema ypoka

KomnnuecTBo yacoB

Bcero

Yucaa u Borunciaenns. Kagparnubie kopuu - 14 yacos

Kontp
paboThI

[IpakTuu
paboThI

DneKTpOHHBIE U(POBHIE
00pa3oBaTeNbHbIE PECYPChI

1 KBagpaTHbIil KOpEHb 13 YncIa 1 Bubnuorexa LIOK
https://m.edso00.ru/7f42d452
bubmoreka [JOK

2 [TonsiTue 00 MppalMOHATEHOM YHCIIE 1 https://m.e dsi.ru 17§4%6a3a

3 JlecsiTuuHbie TPUOIMKEHUS UPPAIMOHATIBHBIX 1

quCen

4 JlecsTuuabie TPUOIMKEHUS UPPATMOHATLHBIX 1

qucen

5 JlelicTBUTEIbHBIC YKCIIa 1

6 CpaBHeHUE NEHCTBUTEIBHBIX YHACEI 1

7 CpaBHeHUE NEHCTBUTEINBHBIX YNACEI 1

8 ApudmMeTnueckuii KBaapaTHbIA KOPEHb 1

9 VYpaBuenue Buma x> = a 1

10 CgoiicTBa apupMeTHYECKUX KBAJAPATHBIX 1 bubmoreka [JOK

KOpHEH https://m.edsoo.ru/7f42d862

11 CaoiicTBa apupMeTHISCKUX KBaJIPATHBIX 1 bu6moreka [JOK

KOpHEU

https://m.edsoo0.ru/7f42d862




[IpeoOpazoBaHKe YUCIOBBIX BBIPAKCHUH, bubmorexa [JOK
12 1
COJICpIKaIiX KBaJApaTHbIC KOPHU https://m.edsoo.ru/7f42dd26
[IpeoOpazoBaHKe YUCIOBBIX BBIPAKCHUH, bubmorexa [JOK
13 1
COJIepIKalIiX KBaJIpaTHbIC KOPHU https://m.edsoo.ru/7f42ded4
14 [IpeobpazoBaHKe YUCIOBBIX BhIPAKCHUH, 1 bubmmoreka [{OK

COACPKAIIINX KBAAPATHBIC KOPHU

https://m.edsoo.ru/7f42e0be

Yucaa u Bprunciaenns. CreneHnb ¢ HeJbIM IOKa3aTeJeM — 7 4acoB

15 CreneHs C 1IeNIbIM MOKa3aTeIeM 1 bubmorexa LIOK
https://m.edsoo.ru/7f4354a4
CranpapTHas 3anuch yucia. Pasmepsl
00BEKTOB OKpY Karomero Mupa (oT
16 aneMeHTapHiz qaCTI;lu bi (o) KOIZDME/I‘ICCKI/IX 1 bubmorera [OK
https://m.edso0.ru/7f436098
00BEKTOB), JJIUTETLHOCTh MPOLECCOB B
OKPYXKAIOIIEeM MUPE
17 CBOICTBA CTEIIEHU C IIEJIBIM IOKA3aTEIIEM 1 bubmorexa OK
https://m.edso0.ru/7f435648
18 CBoiicTBa CTENEHH C IIETBIM ITOKa3aTeIeEM 1 bubmorexa OK
https://m.edsoo.ru/7f435648
19 CBolicTBa CTEIICHH C IIEIBIM ITOKa3aTeIeM 1 bubmorexa [IOK
https://m.edso0.ru/7f435648
20 CBOMCTBa CTENIEHH C IIEJBIM ITOKA3aTeIeM 1 bubamorexa LOK
https://m.edsoo.ru/7f43599a
21 CBoOMCTBa CTEIICHH C ILIEJIBIM ITOKA3aTeIeM 1 bubamorexa LOK

https://m.edsoo.ru/7f435ed6




Auredpanyeckue BoipaskeHusi. KBagpaTHplii Tpexu/ieH — 5 yacos

22 KBampaTtubrit TpéxusneH 1
23 KBampaTHbrit TpéxumneH 1
24 PaznoxeHne kBagpaTHOroO TPEXWICHA Ha 1 bubmorexa [JOK
MHOKHTEIN https://m.edsoo.ru/7f42fd38
o5 Paznoxxenne kBajpaTHOro TpEXUJICHA HA 1 bu6moreka [JOK
MHOHUTCIIH https://m.edsoo.ru/7f42fd38
KoHntposnbHas padora o temam "KBagpaTthsie bubmorexa [JOK
26 . 1
kopuu. Crenenn. KBagpaTtHeiii TpexuieH" https://m.edsoo.ru/7f42ec80
AJire0OpanvecKkue BoIpaxkeHus. Ajiredpandeckas apoon — 14 yacos
bu6mmoreka [JOK
27 1
AfreOpairieciast 1pook https://m.edsoo.ru/7f430382
28 JlomycTuMBbIe 3HaUYCHUS TIEPEMEHHBIX, 1
BXOJIAIIMX B are0pandeckue BhIpaKeHUs
29 JlomycTuMBbIE 3HaUYCHUS TIEPEMEHHBIX, 1
BXO/SIIIUX B aJIreOpandecKue BbIPAXKEHUS
bu6mmoreka [JOK
30 O 5 0 i 0 1
CHOBHOE CBOMCTBO ayireOpandeckoi 1poou https://m.edsoo.ru/7f4308¢6
bu6mmoreka [JOK
31 C oeil 1
ORPATIEHHE AAPODE https://m.edsoo.ru/7f430a8a
bu6moreka IJOK
2 4 1
3 Coxparuerine Apodeit https://m.edsoo.ru/7f430f44
bub6 OK
33 Coxkparenue apooei 1 uomorexa I

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




34 CnoxeHue, BBIMUTaHUE, YMHOKEHHE U 1 bu6moreka IJOK

JeJIeHNE alreOpandecKux Apooei https://m.edsoo.ru/7f43128c¢
35 CnoxeHue, BBIMUTAaHUE, YMHOXEHUE U 1 bu6moreka [JOK

JCJICHNE areOpanvecKux Apooei https://m.edsoo.ru/7f4315c0
36 CrnoxeHune, BBIMUTaHHE, YMHOKEHHE U 1 bubmmoreka [{OK

JICJICHHE allreOpandecKux ApoOci https://m.edsoo.ru/7f4318c2
37 [TpeoOpazoBaHKe BBIpAKEHUH, COIEPKAIITUX 1 bu6moreka [JOK

anreOpandecKue apoou https://m.edsoo.ru/7f43259c
38 [IpeoOpazoBaHue BEIpAXKEHUH, COIEPHKALITUX 1 bubmoreka [JOK

anreOpanvecKue Ipoou https://m.edsoo.ru/7f432736
39 [TpeoOpazoBaHKe BBIpAKEHUH, COIEPKAIITUX 1 bu6moreka [JOK

anreOpanvecKue Ipoou https://m.edsoo.ru/7f432736
40 KonTtpoasHas paboTa o teme 1 bu6mmoreka [JOK

YpaBHeHus U HepaBeHcTBa. KBagparHbie ypaBHeHus — 15 yacoB

"AnreOpandeckas 1poos"

https://m.edso00.ru/7f431d36

41 KBanpartHoe ypaBHeHUE 1 bubmmorexa IOK
o P https://m.edsoo.ru/7f42eela
bubmnoreka [IOK
42 H 1
R https://m.edsoo.ru/7f42eela
bubmmoreka [{JOK
43 H 1
S https://m.edsoo.ru/7f42eela
bu6 K
44 dopmyJia KOpHEH KBaPaTHOTO ypaBHEHHS 1 ubmoreka 110

https://m.edsoo.ru/7f42f158




bu6moreka IJOK

45 dopmysia KOpHEH KBaJIpaTHOT'O YPaBHECHUS 1 httos://m.edsoo.ru/7f42f3f6
46 dopmysia KOpHEH KBaJIpaTHOT'O YPaBHECHUS 1 Bubmmorexa [IOK
https://m.edsoo.ru/7f42f5a4
bubmmoreka [{OK
47 Teopewa Buera : https://m.edsclalo.ru/7f42fefo
bubmuorexa [JOK
48 Teopewma Bitera ! https://m.edsg).ru/7f430076
49 Pemenune ypaBHEHUI, CBOIAIINXCS K 1 bubmorexa [JOK
KBaJ[paTHBIM https://m.edsoo.ru/7f43c542
50 Pemenne ypaBHEeHUH, CBOIAIIMXCS K 1 bubmuoteka [JOK
KBaJIpaTHBIM https://m.edsoo.ru/7f43c3d0
51 [Ipocreiimme qpoOHO-paIMOHAIbHBIE 1 bubmuoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f4328c6
59 [Ipocreiime qpoOHO-paMOHAIbHBIE 1 bubmuorexa [JOK
ypaBHEHHUSI https://m.edsoo.ru/7f432b6e
53 PerieHne TEKCTOBBIX 3a/1a4 ¢ MOMOIIBIO 1 bu6moreka [JOK
KBaJ[PaTHBIX YPaBHCHUIA https://m.edsoo.ru/7f42f75c
54 Perienne TeKCTOBBIX 3auz(aq C IOMOILBIO 1 bu6moreka [JOK
KBaJIpaTHBIX YPABHCHHMA https://m.edsoo.ru/7f42{8f6
55 KontposnbHas paborta o teme "KBagparubie 1 bubmmoreka [IOK

YpaBHeHus 1 HepaBeHcTBa. CucTemMa ypaBHeHuii - 12 yacon

ypaBHeHuUs"

https://m.edsoo.ru/7f4301f2




JIuHeHOEe ypaBHEHUE C IBYMS

56 IePEMEHHBIMH, €T0 Tpa(uK, MPUMEPHI
pEeLIECHUs YPABHEHUH B LIEJIBIX YHCIIAX
JInHelHOE ypaBHEHUE C IBYyMS

o7 MIEPEMEHHBIMH, €r0 TpaduK, MPUMEPHI
pelIeHUs] YPAaBHEHUM B LIEJIBIX YHCIIAX
JInHelHOE ypaBHEHUE C IBYyMS

58 MIEPEMEHHBIMH, €0 TpauK, MPUMEPHI
pEIICHUsT YPABHEHUM B LIEJIBIX YUCIIAX

59 Pemenne cucrem IByX JIMHEWHBIX YPAaBHEHUN
C ABYMS IEPEMEHHBIMU
Pemenne cucrem IByX JIMHEWHBIX YPAaBHEHUN

60 Y
C ABYMSI IEPEMEHHBIMU

61 Pemenne cucrem IByX JTMHEHWHBIX YPABHEHUN
C ABYMs IEPEMEHHBIMU

62 [Tpumeps! penieHnst CUCTEM HEITMHEMHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMU

63 [IpuMepsl perieHus CUCTEM HEJTMHEMHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMU
I'padmueckas unTepripeTanusi ypaBHEHUS C

. bu6moreka [JOK

64 NBYMS IEPEMEHHBIMU U CUCTEM JIMHEHHBIX

YPaBHEHUH C ABYMS IIEPEMEHHBIMU

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




65

66

67

['padmyeckas uHTEpIIpeTALIs YPAaBHEHUS C
NBYMs IIEPEMEHHBIMU U CUCTEM JIMHENHBIX
YPaBHEHHUI C IBYyMS IEPEMEHHBIMU

Pemenne TeKCTOBBIX 3a/1a4 € TOMOLIBIO
CUCTEM YPaBHECHUI

Peuienne TeKCTOBBIX 3a/1a4 € IOMOLIBIO
CUCTEM YpPaBHCHUI

bubmmoreka [JOK
https://m.edsoo.ru/7f43d6d6

YpaBHeHus u HepaBeHcTBa. HepaBencTBa — 13 yacos

Pemenune TEKCTOBBIX 3aga4 C IIOMOIIbIO

08 CUCTEM YpPaBHECHUI
69 UucnoBble HEPABEHCTBA U UX CBOMCTBA
70 YucnoBble HEPABEHCTBA U UX CBOMCTBA
71 HepaBeHCTBO ¢ 01HOM MEpEMEHHOM
79 JIvHeHbIE HEpAaBEHCTBA C OJJHOW IIEPEMEHHOU bubmuorexa [JOK
U UX peIleHue https://m.edsoo.ru/7f42c692
73 JIvHeHbIE HEPABEHCTBA C OJTHOW MEPEMEHHOMN bubmoreka [JOK
U UX PEIICHUE https://m.edsoo.ru/7f42c840
74 JIvHeHbIE HEPABEHCTBA C OJTHOW EPEMEHHOMN
U WX pEIICHUE
75 Cucrtemsl J'II:IHGfIHLIX HEPABEHCTB C OJTHOM bu6moreka [JOK
MEPEMEHHOMN M UX PEIICHHE https://m.edsoo.ru/7f42cb88
76 Cucrembl JIMHEWHBIX HEPABEHCTB C OJHOM bu6moreka IJOK

NEePEeMEHHOM U UX pEelleHUE

https://m.edsoo.ru/7f42cd2c




77 CucTteMbl JIMHEHHBIX HEPABEHCTB C OJHOM 1
NEPEeMEHHOM U UX pelIeHue
5| epannorst vk oo v ncponod : biborea LIOK
HpsMOi https://m.edsoo.ru/7f42c9e4
19| nopamencras .t onren e smemonc 1 bitmorera LIOK
HpsMOii https://m.edsoo.ru/7f42c9e4
80 KontposnbHas paborta 1o remam 1 1
"HepaBenctBa. Cuctembl ypaBHEHHIT"
DOyHkuuu. OCHOBHBbIC NIOHATHUS — S YaCOB.
bubmoreka [JOK
81 Homsmite gymkui 1 https://m.edsc]j).ru/7f433012
82 OO6nacTp onpeIeICHUs] 1 MHOXKECTBO 1 bu6moreka [JOK
3HAYCHUH QYHKIHH https://m.edsoo.ru/7f433d84
83 Crioco0OsI 3aanust GyHKITHIA
84 I'padux bysxImm
85 CaoiicTBa yHKIIMHU, UX OTOOpaKeHUE HA 1
rpaduke
DOyukuuu. Yncsiospie pyHKIUN — 9 YacoB
86 Urenwne u mocTpoeHue rpa@ukoB QyHKIIHIA 1 1
87 [Tpumepsl rpa@ukoB QYHKIMM, OTpasKarOIIMX 1
peanbHbIE MPOIECChI




D yHKINH, ONKUCHIBAIOIINE NPSIMYIO U

88 00paTHYIO MPOIOPIIMOHATILHBIE 3aBUCUMOCTH, bubamorexa LIOK
https://m.edsoo.ru/7f434bbc
ux rpaduku
89 ['unepOoia
90 FimepGona bubmmoreka [JOK
https://m.edsoo.ru/7f4343e2
bu6moreka [JOK
Ol Tpadux dynicumi y =x* https://m.eds;f).ru/7f434572
92 I'paduk pynkunu y = x>
—v2 y—=vy3 y=VY = |y
93 ;I;)};I(;I;iiili)e );éU{eHI)/I(e, ;/paBH);’H):/II?'I L)I( |(;I/ICT6M bubmmorexa LIOK
. https://m.edsoo.ru/7f434d38
ypaBHEHUH
Oyakmun Y =X2, Yy = X3,y = VX, y = [x];
94 rpadguueckoe pernieHnue ypaBHEHU U CUCTEM

YPaBHEHUM

IHoBTOpeHue u 00001IeHHE — 5 YacoB

[ToBTOpEHME OCHOBHBIX MOHSITUA U METOJA0B

95 KypcoB 7 1 8 KiaccoB, 0000111eHe 3HaHuH / Bubnmorexa [IOK
B};I;poccm"lc:Kaﬂ HPOBépqu;I pabora https://m.edsoo.ru/7f4371aa
96 HroroBast koHTpOsIbHAS paboTa / bubmuorexa [JOK
Bcepoccuiickas mpoBepodHas paboTa https://m.edsoo.ru/7f434eb4
97 [ToBTOpEHNE OCHOBHBIX OHATHN U METOJIOB bubmuorexa [JOK

KypcoB 7 1 8 KiaccoB, 0000I1TIeHIE 3HAHUN

https://m.edsoo.ru/7f4376b4




98 IloBTOpEHNE OCHOBHBIX IOHATUN U METOJIOB 1 bubmnoreka [JOK
KypcoB 7 1 8 KJ1accoB, 0000IIeHNEe 3HAHUI https://m.edsoo.ru/7f43736¢
99 IloBTOpEHNE OCHOBHBIX OHATUN U METOJIOB 1 bubmmoreka [JOK
KypcoB 7 u 8 Ki1accoB, 0000IIeHNE 3HAHUI https://m.edsoo.ru/7f437510
OBIIEE KOJIMYECTBO YACOB IIO 99

I[TPOI'PAMME




9 KUIIACC

Ne i/m Tema ypoka

Bcero

KomnyecTBo yacoB

Kontp
paboThI

[IpakTny
paboThI

DneKTpoHHBIE IU(PPOBHIE
o0OpazoBaTreNbHbIE peCypChl

Yucia 1 BbIuucjaeHus. JleicTBUTEIbHBIE UnCaa — 9 yacoB

PaI_[I/IOHaJ'IBHBIe quciia, MppaoruOHaJIbHbIC
1 qucijia, KOHCYHBIC 1 OCCKOHEYHEIC
JCCATHUYHBIC IIpO6I/I

MHOX€eCTBO ACUCTBUTECILHBIX YHCEII,
2 JICUCTBUTEIILHBIC YHCIa KaK
OECKOHEUHBIE JECATUYHbIE PO

B3anMHO 0THO3HAYHOE COOTBETCTBUE

MEXKIY MHOKECTBOM JAEHCTBUTEIIBHBIX

YUCEIl U MHOKECTBOM TOYEK

KOOPAWHATHOM MPSAMOU

CpaBHeHUE NEUCTBUTEIBHBIX YUCET,

4 apupMeTHIECKUE IEUCTBUS C
JIEUCTBUTEILHBIMU YU CIIAMHU

[TpubnmxéHHoe 3HaYeHNE BETUINHBI,
TOYHOCTb TIPUOIIMIKEHUS

OxpyrieHue yucen

Oxpyrienue yucen

[Ipuknka 1 OLEHKA pe3yIbTaTOB
BBIYUCIIEHUN




9 [IpukuaKa u OlleHKa pe3yIbTaTOB 1
BBIYMCJICHUI
YpaBHeHMs 1 HEPABEHCTBA. YPaBHEHHS € OHOM nepeMeHHO — 14 yacos
10 Jlunerinoe ypaBHeHue. Penienue 1 bubmmorex [IOK
ypaBHEHHUH, CBOISAIINXCS K TUHCHHBIM https://m.edsoo.ru/7f43bf66
11 JlunentHoe ypaBHeHue. Pemenne 1
YPaBHEHH, CBOASIINXCS K TUHEUHBIM
KBanpaTHoe ypaBHeHue. Pemienne bubmorexa [JOK
12 . 1
ypaBHEHUH, CBOJIAIIMXCS K KBaAPATHBIM https://m.edsoo.ru/7f43c542
KBagpaTtHoe ypaBHeHuE. Pelienne bubmuoreka [JOK
13 . 1
YpaBHCHUH, CBOSIINUXCS K KBAPATHBIM https://m.edsoo0.ru/7f43c542
14 bukBanpatHble ypaBHEHHS 1 bubmmorexa [1OK
https://m.edsoo.ru/7f43c3d0
15 bukBaapaTHble ypaBHEHHUS 1 bubmorexa LIOK
https://m.edsoo.ru/7f43c3d0
[Ipumepsl pelieHus ypaBHEHUN TPEThEU
16 Y YETBEPTOM CTEMEHEN pa3ioKEHHEM Ha 1
MHOKUTEIN
[Ipumepsl perieHus ypaBHEHUN TPEThEU
17 Y YETBEPTOM CTENEHEN Pa3I0KEHUEM Ha 1
MHOHUTEIN
18 Pemenue aqpoOHO-paIimoHaTbHBIX 1 bubmuorexa [JOK
ypaBHCHHI https://m.edsoo.ru/7f43c9b6




Pemenne npoOHO-palinOHAIBHBIX bubmnoreka [JOK
19 . 1
ypaBHEHHI https://m.edsoo.ru/7f43c9b6
20 Pemenune TekcToBBIX 3a1a4 1
anreOpanyeckuM MeTOJI0M
21 Pemenue TekCcTOBBIX 3a1a4 1
aJredpan4eckuM METOA0M
99 Pemenue TekcToOBBIX 3a7a4 1
aredpan4eckuM METOA0M
23 KoHnTtponbHas paboTta 1o teme 1

"YpaBHEHUA ¢ OOHON EPEMEHHON"

YpaBHeHus U HepaBeHcTBa. Cucrema ypaBHeHuii — 14 yacos

24 YpaBHEHUE C IBYMS IEPEMEHHBIMU U €T0 1 bu6moreka [JOK

rpaduk https://m.edsoo.ru/7f43d0b4
o5 YpaBHEHHME C IBYMS IEPEMEHHBIMU U €T0 1 bubmoreka [JOK

rpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema qByX JIMHEHMHBIX YPaBHEHHI C 1

JIBYMsI IEPEMEHHBIMU U €€ PELLIECHUE
57 Cucrema IByX JIMHEWHBIX YPaBHEHUN C 1

JIBYMsI IEPEMEHHBIMU U €€ PELLIECHUE
28 Cucrema qByX JINHEMHBIX YPABHEHHI C 1

JIBYMsI IEPEMEHHBIMHA U €€ PELICHUE
29 Cucrema IByX JIMHEWHBIX YPaBHEHUN C 1

JBYMSI IEPEMEHHBIMU U €€ peleHne




30

31

32

33

Pemenne cucrem aByx ypaBHEHUH, OJHO
13 KOTOPBIX JINHENHOE, a IPyroe —
BTOPOM CTEIICHU

Pemenne cucrem aByxX ypaBHEHUH, OJHO
13 KOTOPBIX JINHEWHOE, & IPYroe —
BTOPOM CTETICHU

Pemenne cucreM nByxX ypaBHEHUN, OTHO
13 KOTOPBIX JINHEWHOE, & IPYroe —
BTOPOU CTENICHH

Pemienue cucreM IByX ypaBHEHHM, OJHO
13 KOTOPBIX JINHEWHOE, & IPYroe —
BTOpPOU CTENIEHU

bubmmoreka [JOK
https://m.edsoo.ru/7f43d23a

bubmmoreka [JOK
https://m.edsoo.ru/7f43d55a

34

['padrueckas mHTEpIIpETAINS CHUCTEMBI
YPaBHEHUM C ABYMs IEPEMEHHBIMHU

35

36

Pemienne TeKCTOBBIX 3a1a4
anredpandeckuM Crocooom

Pemienne TeKCTOBBIX 3a1a4
anreOpanyeckuM Ccrocooom

37

KonTtponbshas pabota o teme "Cuctemsl
ypaBHEHUI"

YpaBHeHus u HepaBeHcTBa. HepaBencTBa — 15 yacosn

38

YHucioBble HEPABEHCTBA U UX CBOWCTBA

39

Yucnosbie HCPABCHCTBA U UX CBOMCTBA

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




JInHeliHbIe HEPABEHCTBA C OTHOM

bu6moreka IJOK

40 IICPEMEHHOMN M UX PEIICHHE https://m.edsoo.ru/7f43af08
41 JInHeHbIE HEPABEHCTBA C OJIHOU bubmorexa [JOK
NEPEMEHHOMN U UX PEIICHHE https://m.edsoo.ru/7f43af08
42 JInnelinrie iIepaBeHCTBa C OJTHOM bu6mmoreka I{JOK
MIEPEMEHHON M UX PEIICHUE https://m.edsoo.ru/7f43af08
43 CI/ICT?MBI JII/IHeI?IHbe HEPABEHCTB C
OJIHOM IIEPEMEHHOU U UX PELICHUE
44 CucTeEMBI JIMHENHBIX HEPABEHCTB C
OJIHOU MEPEMEHHOMN U X PEILICHUE
45 CucTeMbl JINHENHBIX HEPABEHCTB C
OJITHOU MEPEMEHHOMN U UX PEILICHUE
46 KBanparHbie HEpaBEHCTBA U UX PELICHUE bubamorexa LOK
https://m.edsoo.ru/7f43b098
47 KBagpaTHble HEPABEHCTBA U UX PEILICHHE bubmorexa [IOK
https://m.edsoo.ru/7f43b21e
48 KBanparHbie HEpaBEHCTBA U UX PELICHUE Bubnuorexa LIOK
https://m.edsoo.ru/7f43b5a2
49 KBanparHbie HEpaBEHCTBA U UX PELICHUE
['papuueckas naTEpHIpETALNS
50 HIe)p(abBeHCTB u CI/ICTSMpHep:BeHCTB C bubamorexa LOK

ABYMs IICPCMCHHBIMU

https://m.edsoo0.ru/7f43b098




o1

52

['padmyeckas uHTEpIIpETALINS
HEPaBEHCTB U CUCTEM HEPaBEHCTB C
IBYMS IEpEMEHHBIMU

KoHTposnbHasg padorta o teme
"HepaBencrna"

®yukuuu — 15 yacos

53 KBaapartuunas pyskuus, e€ rpaguk u bubmuorexa [JOK
CcBOIicTBa https://m.edso0.ru/7f4396¢6
54 KBagparuunas pyHkuus, e€ rpapuk u bubmorexa [JOK
CBOICTBa https://m.edso00.ru/7f439842
55 [Tapabomna, KoOOpAMHATHI BEPUIUHBI bubmuoteka [JOK
napaboIIbl, 0Ch CHMMETPHUH MapadoJIbl https://m.edsoo.ru/7f439eb4
56 [Tapabona, KOOpAMHATHI BEPUTUHBI bubmuoreka [JOK
napaboJIbl, 0Ch CHMMETPHH ITapadoIIbl https://m.edsoo.ru/7f43a03a
[TapaGosia, KOOpAUHATHI BEPIITUHBI bubmoreka [JOK
57
napaboIIbl, 0Ch CHMMETPHUH MapadoJIbl https://m.edsoo.ru/7f43alac
58 [Tapabona, KoOOpAMHATHI BEPUTHHBI bubmuorexa [JOK
napadoJIbl, 0Ch CHMMETPHUH apaboJIbI https://m.edsoo.ru/7f43a31e
59 [Tapabomna, KoOpAMHATHI BEPUTHHBI bubmuorexa [JOK
napaboJIbl, 0Ch CHMMETPHH 1MapaboJIbl https://m.edsoo.ru/7f43a526
60 [Tapabona, KOOpAMHATHI BEPLUINHBI
napabobl, 0Ch CAMMETPUH TTapaOOJIBI
61 ['paduku bynkumit: y =kx, y =kx + b,

y=Kk/X, y=x?, y=vX, y=[X|




I'paduku pynkumit: y = kx, y =kx + b,

62
y=k/x, y=x*, y=vX, y=[x|
63 I'paduku pynkumit: y = kx, y =kx + b,
y=K/X, y=x3, y=vX, y=[X]|
64 ['paduku bynkumit: y =kx, y =kx + b,
y=K/x, y=x°, y=VX, y=Ix|
65 I'paduxu bynkumii: y =kx, y =kx +b,
y=K/x, y=x°, y=vX, y=Ix|
66 I'paduxu pynkumii: y =kx, y =kx +b,
y=k/Xx, y=x3, y=vX, y=|x|
67 KoutponbsHas pabota o teme bubmuoteka [JOK
"OyHKIUn" https://m.edsoo.ru/7f43ab84
Yucii0BbIEe NOCTIEA0BATEILHOCTH — 14 yacoB
68 1 - HOCHCHOBATCILHOC bubmoteka [IOK
JIeIOBATEIIbHOCTH
OHIATHE AHCTIOBON HOGIEA https://m.edsoo.ru/7f43e6c6
3amanue nocien0BaTeIbHOCTH
69 peKyppeHTHOI dhopmyoi u Hopmymoit bubmorexa LIOK
-ro era https://m.edsoo.ru/7f43ebda
20 Apudmernueckas 1 reoMeTpruIecKas bubmuorexa [JOK
pOrpeccuun https://m.edsoo.ru/7f43ed7e
71 Apudmernueckas 1 reomeTpruuecKas bubmmoreka [IOK

IPOTPECCUu

https://m.edsoo0.ru/7f43f3b4




®opmyIbl N-To yieHa apupMeTUIECKO

72 Y TE€OMETPUYECKON MPOTPECCHil, CyMMBbI bubnmorexa LIOK
’ https://m.edsoo.ru/7f43f58a
MIEPBBIX N YJICHOB
dopmyIabl N-ro 4jieHa apupMeTHIECKOM
73 u FSOI\Z’eTpH‘leCKOfI npofpeqc):cnﬁ CYMMBI bubamorexa LIOK
’ https://m.edsoo.ru/7f43ef2c
MIEPBBIX N YJICHOB
@opmyIabl N-ro yjieHa apupMeTHIECKOM
74 151 rSmZIeTpI/IquKoﬁ npofpeqc):cnﬁ CYMMBI bubmorexa LIOK
’ https://m.edso0.ru/7f43f0c6
MEPBBIX N YJICHOB
dopMynsl N-rO YieHa apu(PMETHIECCKOU
75 U FSOI\ZIeTpI/I‘{eCKoﬁ npofpeqc):cnﬁ CYMMBI bubmmorexa LIOK
’ https://m.edsoo.ru/7f43f72e
MEePBBIX N YJICHOB
dopMynbl N-TO YieHa apu(PMETHICCKOU
76 U FSOI\Z,eTpHHeCKOﬁ npofpeqc)cnﬁ CYMMBI bubmmorexa [1OK
’ https://m.edsoo.ru/7f43f8a0
MEePBBIX N YJICHOB
N300pakeHne 4jaeHOB apupMeTHIecKoi
77 Y TEOMETPUYECKON MTPOTPECCU TOUKAMU
Ha KOOPJIAUHATHOM TNIOCKOCTH
78 JIMHENHBINA U SKCTIOHEHIIUAIBHBINA POCT
79 CnosxHbIE TIPOIEHTHI bubmoreta LIOK
https://m.edsoo.ru/7f43fe0e
80 CnosxHbI€ TPOLEHTHI bubmorexa LIOK

https://m.edsoo.ru/7f4401a6




81 KoHTposnbHasg padoTta o teme
"YucnoBbIe ITOCIEN0BATEILHOCTH"

IoBTOpEeHne, 00001IeHNe U cucTeMaTu3auus — 15 yacon

bu6moreka IJOK
https://m.edsoo.ru/7f4404f8

[ToBTOpEeHue, 0600IIeHNE U
CHCTEMaTH3aIMs 3HAaHHUH. 3a1KCh,
82 CpaBHEHHE, ICUCTBUSA C 1
JICUCTBUTCILHBIMH YK CJIaMH, YACIIOBAs
npsiMast

[ToBTOpEeHue, 0600IIeHNE U
83 cucTeMaTu3aius 3HaHui. [IpoleHTHI, 1
OTHOIICHUS, TIPOTIOPITAN

[ToBTOpEeHue, 0600IIEHNE U
84 cucreMmaru3anus 3Hanuil. OkpyriieHue, 1
pUOINKEHUE, OLIEHKA

[ToBTOpEHue, 06001IeHNHE U
85 cucreMaTusanusd 3HaHul. Pentenne 1

TEKCTOBBIX 3a7a4 apu(PMETHUCCKUM
cnocodooMm

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

[ToBTOpEeHue, 06001IeHNE U
cucreMaTusanusd 3HaHul. Pentenne

86 1

TEKCTOBBIX 3a7a4 apu()hMETHUCCKIM
cnocodooM

87 [ToBTOpEeHue, 06001IeHNE U

cucTeMaTu3anus 3HaHUU.

bu6moreka [JOK
https://m.edsoo.ru/7f443cd4

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




88

89

90

91

92

93

[IpeoOpazoBanme anredpandecKux
BBIPKCHUH, TOMYyCTUMBIC 3HAYCHUS

[ToBTOpEeHME, 00600IICHNE 1
CHUCTEMAaTHU3aLUs 3HAHUM.
[IpeoOpazoBanue anreOpandecKux
BBIPKXEHUH, TOMMYCTHUMbIC 3HAYCHHSI

[ToBTOpEHuUe, 06001IeHNE U
CHUCTEMAaTHU3aLUS 3HAHUI.
[IpeobpazoBanue aredGpandecKux
BBIPKEHUM, TOMMYCTUMbIE 3HAYCHUS

[ToBTOpEHue, 06001IeHNE U
cucTteMaTru3anus 3HaHui. QyHKINH:
ITOCTPOECHUE, CBOMCTBA N3YUEHHBIX
byHKIUH

[ToBTOpEHue, 06001IeHNE U
cucTeMatu3anus 3HaHuil. OyHKIUHU:
ITOCTPOEHUE, CBOMCTBA N3YYEHHBIX
byHKIUH

[ToBTOpEeHue, 06001IeHNE U
cucreMartu3anusa 3HaHu. OyHKIUU:
IIOCTPOEHHE, CBOMCTBA U3YYEHHBIX
byHKIUH

IToBTOpEeHUEe, 0000IIEHNE U
cucreMaru3aius 3HaHui. ['paduaeckoe
pelLICHUE YPaBHEHUH U UX CUCTEM

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

bubmoteka [IOK
https://m.edsoo.ru/7f4446f2

bubmoteka [IOK
https://m.edsoo.ru/7f444c56

bubmoteka [IOK
https://m.edsoo.ru/7f444f44

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




94 HTorosas KOHTpOJIbHAs padoTa 1

95 O0001IeHNEe ¥ CUCTEMAaTU3aLMs 3HAHUN 1

96 O0001IeHNE ¥ CUCTEMAaTU3alMs 3HAHUN 1
OBLIEE KOJIMYECTBO YACOB I1O 96

[TPOI'PAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KJIACC

Kon
MPOBEPAEMOTO
pe3yabTarta

1

IIpoBepsiemble npeaMeTHbIE Pe3yabTAThI 0CBOCHUS
OCHOBHOI1 00pa3oBaTeJIbHON MPOrpaMMbl OCHOBHOT'0
001ero odopasoBaHus

Yucnna 1 BBIYUCICHUS

1.1

1.2

1.3

1.4
1.5

BBIHOJIHSITB, co4dcTass YyCTHBIC W IMHMCbMCHHBIC HpI/IéMBI,

apI/ICI)MCTI/I‘IeCKI/IC HeﬁCTBHH C paorOHaJIbHBIMHU YU CJIaMHU

HaxonuTe 3HaueHHsI YUCITOBBIX BBIPAKXEHUN, IPUMEHSATH
pa3HoOOpa3Hble CIMOcOObl W TMPUEMBI  BBIYMCIICHHS
3HAYEHUH  JpOOHBIX  BBIPAKEHUN,  COAEpIKAIIUX

O0OBIKHOBEHHBIE U JECATUYHBIE JPOOH

[TepexoauTh OT OAHON (QOPMBI 3aMMUCH YHUCEN K APYrou
(mpeoOpa3oBBIBATH JECATUYHYIO Ipo0b B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JIECATUYHYIO IpOOb)
CpaBHUBATH U YNOPSAI0YMBATH PALIMOHAIIBHBIC YUCTIA

OKpyrasTh yucna

1.6

BpinmonHAT,  NPUKUIKY W OLIEHKY  pe3yJjbTara
BBIYHCIICHUH, OLICHKY 3HAYEHUI YKCIIOBBIX BBIPAKECHHUI.
BpInonHATh AEUCTBUSL CO CTENEHSIMU C HATypalbHBIMU

IIOKa3aTCIsIMHA

1.7

1.8

[IprMeHATh TpU3HAKH JEIMMOCTH, PAa3JIOKEHUE Ha

MHOKHUTCIIN HATYPAJIbHBIX YHUCCII

Pematp IIPAKTUKO-OPUEHTUPOBAHHBIE 3a7a4H,
CBSI3aHHBIC C OTHOUICHUEM BEJINYMH,
MPONOPIMOHATIBHOCTHIO BEJIMYMH, MPOLICHTaMH,

UHTEPIPETUPOBATH PE3YJILTATHI PELICHUS 33]1a4 C YYETOM




OTPAHUYECHHH, CBSI3aHHBIX co CBOMCTBaMU

paccMaTpuBaeMbIX 0OBEKTOB

AnreOpandecKkue BhIpaKECHUS

2.1

Hcnonb3oBarth aﬂre6pa1/1quKy}0 TCPMHUHOJIOTUIO U
CUMBOJIUKY, IIPHUMCHIATDH e€ B Imponeccc OCBOCHUA

y4ueOHOT0 MaTepuaia

2.2

Haxonuth 3HaueHuss OYKBEHHBIX BBIPDAKECHUN TIpU

3aJlaHHbIX 3HAYCHUAX IICPCMCHHBIX

2.3

2.4

2.5

2.6

2.7

Brinonuate mpeoOpa3oBaHMsl 1ENOTO BBIPAKEHUS B
MHOTOWJIEH TPUBEJCHUEM TMOJOOHBIX  CIaraeMbIX,

PaCKpBITUEM CKOOOK

BpInonHATE yMHOXXEHUE OJHOYJICHA HA MHOTOYWIEH M
MHOTOWJICHa Ha MHOTOWICH, MPUMEHSITh (OPMYIIBI

KBaJpaTa CyMMbI M KBaJpaTa pa3HOCTU

OcCymecTBIIAT  Pa3IOKEHUE MHOT'OYJIEHOB Ha
MHOXXHUTEJIM C TIOMOIIBIO BHIHECEHHUS 32 CKOOKH OOIIEero
MHOKUTEJI, TPYIIUPOBKU CJIAra€MbIX, MPUMEHEHUS
bopMyJT COKpAIIEHHOTO YMHOKEHUS

[Ipumensats  mpeoOpa3oBaHWs  MHOTOWICHOB  JJIA
pelIeHUs pa3IuYHbIX 3a7a4 U3 MATEMAaTHUKH, CMEKHBIX
PEAMETOB, U3 PEAIbHOW MPAKTUKH

Hcnonbp30BaTh CBOWCTBA CTENEHEW C HATypaJbHBIMHU

MOKa3aTeNISIMU JIJIsl IPe0O0pa30BaHuUs BEIPAKECHUM

YpaBHEHUS 1 HEPABEHCTBA

3.1

Pemarte nuHelHBIE ypaBHEHHs C OJHOM NEPEMEHHOM,
IIPUMEHSS IIPaBUIIA IEPEX0a OT UCXOJAHOIO YpaBHEHUS
K paBHOCWIbHOMY eMy. [IpoBepsTs, ABISIETCS JIM YUCIIO

KOpPHEM YpaBHEHUS




3.2

3.3

3.4

[IpumensaTs rpaduueckue METOAbI TMPU  PEUICHUU

JIMHEWHBIX YPABHEHUN U UX CUCTEM

[logOupaTe mpuMepsl Map 4YHCEN, SBISIOMIMXCA
pelieHueM  JIMHEWHOTO  ypaBHEHUS  C  JIBYMS

IMEPEMCHHBIMU

CtpouTh B KOOPAUHATHON IIIOCKOCTH I'paUK TUHEHHOTO
ypaBHEHUSI C JBYMS [EPEMEHHBIMHU;  MOJb3YSCh

rpaguKoM, IPUBOJUTH TPUMEPHI PEIICHUS YPaBHEHUS

3.5

Pemate cuctembl ABYX JIMHEHHBIX YpaBHEHHUM C JIBYMS

IICPCMCHHBIMHA, B TOM YHCJIC l"p&(l)H‘K?CKH

3.6

CocraBnsaTh W pellaTh JUHEWHOE YpPAaBHEHUE WIIN
CHUCTEMY JIMHEWHBIX YPAaBHEHUM IO YCJIOBHUIO 3aJayH,
UHTEPIIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM

3a/1auy MOJIYYCHHBINA PE3yNIbTaT

4.1

4.2

4.3

Koopaunate! u rpadpuku. yHKInu

N300paxkaTh Ha  KOOPAMHATHOW MPSIMOM  TOYKH,
COOTBETCTBYIOIIME 3a/laHHBIM KOOpAMHATaM, JIy4H,
OTpE3KH, MHTEPBAJIbL, 3aMKChIBATh YHUCIIOBbIE
IPOMEKYTKH Ha aNre0OpanvyeckoMm si3bIKe

OTMeuarb B KOOPJAWHATHOM TUIOCKOCTH TOYKH IO
3aJIaHHBIM KOOpAHHATaM

Ctpouts rpaduku nuHedHbIX QyHKIUNA. CTPOUTH Tpaduk

bynkimm y = [x|

4.4

OnuceiBaTh €  NOMOUIBI0  (YHKUMHA  M3BECTHBIE
3aBUCHUMOCTH MEXIy BEJIMYMHAMU: CKOPOCTb, BpeEMs,
paccrosiHue, LICHY, KOJIMYECTBO, CTOUMOCTb,

IPOU3BOIUTEIILHOCTD, BpeMsi, 00BEM pabOThI

4.5

Haxonuth 3HaueHue GyHKUMM TIO 3HAYCHHIO €€

apryMeHTra




4.6

[Tonumate rTpaduyueckuii cmocod TMPEACTABICHUS W
aHann3a WHQPOpPMAIIUU, U3BJIEKATh U WHTEPIPETUPOBATH
nHopMaIio U3 TPapUKOB pPEATBHBIX MPOIECCOB U

3aBUCUMOCTEN

8 KUIACC

Kon
NMpoBepPsIeMOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yabTATHI 0CBOCHUS
OCHOBHOI1 00pa30BaTeIbHOI MPOrPaMMbI OCHOBHOT'O
001ero odopasoBaHus

1

1.1

1.2

1.3

Yucra v BEIYUCIIECHUS

Hcnonp30BaTh HaYaIbHBIE IPEACTABICHUSI O MHOKECTBE
JNEUCTBUTEIBHBIX YUCEI I CPABHEHUS, OKPYTJICHUS U
BBIUMCIICHUWA, H300pakaThb JEHCTBUTEIbHBIE YHCIIA

TOYKaMH Ha KOOPJIAWHATHOU MPSMOU

[IpuMeHATh TOHATHE apU(PMETHUECKOTO KBAJAPATHOIO
KOpHS, HaXOAUTh KBaJpaTHbIE KOPHHU, MCIOJB3YS IpHU
HEO0OXOIUMOCTHU KQJIBKYJISITOD, BBITIOJIHSATH
npeoOpa3oBaHus BBIPAXKEHHM, COACpKAIMX KBAPATHHIE

KOPHHU, UCIIOJIb3Ys CBOMCTBA KOPHEMN

Hcnonp30Bare 3anucyd OOJIBIIUX M MaJbIX YHUCET C

MOMOIIIBIO IECITUYHBIX ApoOei U creneHel uucia 10

AnreOpandeckre BhIPaKECHHUS

2.1

[IpyMeEHATh MOHSATHUE CTENEHW C LEJbIM MOKAa3aTelieM,
BBITIOJIHATH MPE0Opa30BaHUs BBIPAKEHUH, COJIEPIKAIINX

CTCIICHU C O CJIBIM I1OKAa3aTCJICM

2.2

BreimonHsaTh TOXJIECTBEHHbBIE npeoOpa3zoBaHus
palMOHAIBHBIX BBIPAXKEHUN HA OCHOBE MPABUII IEUCTBUN

HaJl MHOTOUYJICHAMH M aJIreOpandecKUMH APOOSIMH




2.3

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOXKUTEIN

2.4

[IpumensaThs npeoOpa3oBaHMs BBIPAKEHUN ISl peLICHUS
Pa3IMYHBIX 33]]a4 U3 MaTEeMAaTUKHU, CMEKHBIX [TPEAMETOB,

U3 peajbHOU MPAKTUKU

ypaBHeHI/IH N HCPABCHCTBA

3.1

Pemare  nuHeVHBIE, KBaJgpaTHbIE ypPaBHEHUS W
palMOHAJIBHBIEC YPABHEHUS, CBOASAIINECS K HUM, CHCTEMBI

JBYX YPABHEHUU C ABYMs IIEPEMEHHBIMU

3.2

[IpoBoauTh mpOCTEWIINE HCCIECIOBAHWS YPAaBHEHUN H
CUCTEM YypaBHEHMH, B TOM YHUCJIE C IPUMEHEHUEM
rpaguuecKkux MpeacTaBieHui (yCTaHaBIUBaTh, UMEET JIU
YPaBHEHHE WJIM CHCTEMA YPAaBHEHUM pPELICHUS, €CIH

HUMEET, TO CKOJILKO, U IpoYee)

3.3

[TepexoauTh OT CclIOBECHOW (hOPMYTUPOBKH 3a/lauu K €€
anreOpandecko MOJIeTM € TOMOIIbIO COCTaBIEHUS
ypaBHEHUS WJIU CUCTEMbl YPABHEHUHN, UHTEPIIPETUPOBATH
B COOTBETCTBHUM C KOHTEKCTOM 3a/laud IOJTYYEHHBIN

pe3yabTar

3.4

[IprMeHSITh CBOMCTBA YMCIOBBIX HEPABEHCTB  JJIS
CpaBHEHHS, OLICHKHU, PEIIaTh JIMHEHHbIC HEPABEHCTBA C
OJIHOM MePEMEHHOM U UX CUCTEMBI, 1aBaTh rpaUuecKyto
WJUTIOCTPAllMI0 MHOXECTBA PEIICHUN HEPABEHCTBA,

CUCTCMBI HCPABCHCTB

4.1

4.2

OyHKIMH
[ToruMaTh 1 UCTIOTBH30BATh PYHKITMOHATHHBIC TIOHSITHS U
SI3bIK ~ (TEpPMHUHBI, CUMBOJIMYECKHE  OOO3HAYCHUS),
omnpeneNnsaTh 3HauyeHue (QYHKIMM 1O  3HAYCHHIO
apryMeHTa, ONpeaeNiaTh CBOWCTBA (QYHKIMH 10 €€
rpaguky

Ctpouts rpadvku dJIeMEHTapHBIX (YHKIIMA BUIA:




9 KVIACC

Kon
NPoBEPAEMOT0
pe3yjabTara

vy =k/x,y=x*Yy=XY=|x|, onuceiBaTh CBONCTBA
YUCJIOBOM yHKIMU 10 €€ rpaduky

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS
OCHOBHOI 00pa30BaTe/IbHOI MPOrpPaMMbl OCHOBHOTI'O
o011ero oopasoBanus

1

Yucnna 1 BBIYUCICHUS

1.1

CpaBHI/IBaTL n  yHopagOo4YHuBaTb pallHOHAJIBHBIC H

MppaLMOHAJIbHBIE YnCa

1.2

1.3

1.4

2.1

BrinonasaTe apudmeTHIecKue NEHUCTBUS C
pallMOHAJILHBIMA ~ YUCJIAMM, COdYeTas  YCTHbIE U
MUCbMEHHBIE TPUEMBI, BBIMOJIHATh BBIYUCICHUS C

HppalMOHAJIbHBIMHA YU CIIaMHA
HaXOI[I/ITB 3HAQUCHUS CTEIICHEH C OCJIbIMHA ITOKAa3aTCIIIMU
u KOpHeﬁ, BBIYUCIIATH 3HAYCHUA YN CJIOBBIX BBIpa)KeHI/Iﬁ

OKpyrnsaTe  NEUCTBUTENIBHBIE  YHMCIA,  BBIIOJIHATH
IIPUKUJIKY pE3yJIbTaTa BBIYMCIICHUMN, OLICHKY YHCJIOBBIX
BBIPAKEHUUN

YpaBHEHUS 1 HEPABEHCTBA

Pemlare  nuHEWHBIE W KBaApATHBIE  yPABHEHHS,
YPaBHEHUs, CBOJASAIIMECS K HUM, MPOCTEHUIIUE IPOOHO-

PalrOHAJIbHBIC YPAaBHCHUA

2.2

Pemars cuctemMbl IByX JIMHEHMHBIX YPaBHEHHUM C JBYMs
NIEPEMEHHBIMU M CUCTEMBI JBYX YPAaBHEHUH, B KOTOPBIX

OZIHO YPAaBHCHHUC HC SABJISICTCA JINHEHHBIM




2.3

2.4

Pemartp TeKCTOBEIE 3aJa4uun aJII‘C6paI/I‘ICCKI/IM crocodom ¢
IMIOMOIIIBIO COCTABJICHUSA YPAaBHCHHA HJIM CUCTCMbBI JIBYX

YPaBHEHUH C ABYMS IIEPEMEHHBIMU

[IpoBomuTh mpoCTEWIIME HCCIECIOBAHWS YPAaBHEHUN H
CUCTEM YpaBHEHHH, B TOM 4YHCIE C IPUMEHEHUEM
rpaduyeckux IIPEACTaBICHAN (manpumep,
YCTaHABJIMBAaTh, MMEET JI YypPaBHEHHWE WIM CHUCTEMaA

ypaBHEHUH peIlIeHUs, ECITH UMEET, TO CKOJIBKO)

2.5

Pemars JIMHCHHBIC HCPAaBCHCTRBA, KBaApPAaTHLBIC
HCPABCHCTBA, I/I306pa)KaTB pCUICHUC HCPABCHCTB Ha
YHUCIIOBOM HpHMOﬁ, 3aIIMChIBATh PCHICHHUC C ITIOMOIIBIO

CHUMBOJIOB

2.6

Pemars cuUCTEMBI JIHHEHHBIX HCPAaBCHCTB, CHCTCMLI
HCPABCHCTB, BKIIOYAIOMIMC KBAAPATHOC HCPABCHCTBO,
I/1306pa)KaTI> PCHICHUC CUCTCMbBI HCPAaBCHCTB Ha YHUCIIOBOM

HpHMOﬁ, 3aIlIMChIBATh PCIICHUC C ITIOMOIIBIO CHMBOJIOB

2.7

3.1

Hcnonp30BaTh HEPAaBEHCTBA MPH PEINCHUU Pa3IMUHBIX
3ama4

OyHKIMA

Pacro3naBath ()yHKIIMU U3ydeHHBIX BUIOB. [I0ka3bIBaTh
CXEMAaTHYCCKH  pACIOJIOKEHHWE HAa  KOOPIWHATHOMN
IIoCKOCTH TpadukoB (ynkmmid Buma: Y=KXx, y=kx+b,
y=k/x, y=ax*+bx+c, B 3aBUCHMOCTH OT 3HAYCHHI

K02 (PHUIIMEHTOB, OMUCHIBATHL CBOMCTBA (DYHKITHIA

3.2

Iloka3piBaTh ~ CXEMaTWYECKH  PACHOJIO)KEHHE  Ha
KOOPJIMHATHOM MJIOCKOCTU rpadMKoB GYyHKUIUN BUAA Y =

VX, Y = [X| 1 onuchIBaTh CBOMCTBA (PyHKIIMI




Ctpouth u uH300paxkaTb CXEMaTUYECKH TIpaduku

3.3 KBaJpaTUYHBIX  (YHKIMH,  ONUCHIBAaTH  CBOMCTBA
KBaIpaTHUHBIX (QYHKIUH MO UX rpaduxam
Pacrio3naBate KkBajpaTHuuHyi0 (QYyHKIHUIO 1O (opmyre,

3.4 NPUBOJIUTH TPUMEPHl KBaJIpaTUYHBIX (PYHKIHUA U3
peanbHOM KU3HU, PU3NKH, TEOMETPUH

4 ApudmMernueckas ¥ reoMeTprIecKasi IPOrPECCUH
i1 Pacrio3naBaTe apuMeTHYECKyl0 M TE€OMETPHYECKYIO
' MPOTPECCUU TP Pa3HBIX CTIOCO0AX 3aaHUA
BBITTOTHATE BRIYUCIICHUS ¢ UCIIOJIb30BaHUEM (popMyIT N-

4.2 ro wieHa apu@MeTH4YecKo U  TeoOMETPUUYECKOU
MIPOTPECCHil, CYMMBI TIEPBBIX N YJICHOB

13 N300paxkaTh 4IEHBI MOCIEAOBATEILHOCTH TOYKAMHU Ha

. KOOPJIMHATHOM INIOCKOCTH
Pemate  3amaun,  CBA3aHHBIE C  YHCJOBBIMH
44 MOCJICIOBATEIPHOCTSIMH, B TOM 4YHCJE 3aJladyd W3

peanbHOM >KU3HU (C MCIOJb30BAaHUEM KaJIbKYJATOPA,

TU(POBBIX TEXHOJIOTHA)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblil 3JIEMEHT COAEPKAHUSA
1 Yucna v BEIYMCIICHUS
JIpoOu 0OBIKHOBEHHBIE U IECATUIHBIC, TIEPEXO0]T OT OHOU (HOPMBI
1.1 3anucu Apobeil k apyro. IloHATHe palnMOHAIBLHOTO YHCIA,
3aMuch, CPABHEHHE, YIOPAIOUMBAHUE PALIMOHATIBHBIX YHCEl
12 ApudmMernueckre MEUCTBUS C PAIMOHAIBHBIMHA  YHCIIAMH.
' Pemienue 3amau u3 peaqbHON MPAKTUKKU HA YaCTH, HA APOOHU
Crenenb C  HaTypajbHBIM  IIOKa3aTeleM:  OIpeAeNICHUE,
1.3 npeoOpa3oBaHKe BbIPAXKECHUN HA OCHOBE OMPEICIICHUS, 3alUCh
OOJIBIIIUX YUCET
[IpotieHTHl, 3amKCh MPOIIEHTOB B BHUJIE APOOM U JIpoOU B BUE
1.4 MpOLEHTOB. Tpu OCHOBHBIE 33/1a4M HA MPOLICHTHI, PELICHUE 3a]1a4
U3 pEATBHOU IPAKTUKH
L5 [IpumeHeHne  MOpPU3HAKOB  JEIMMOCTH,  pa3jIOKEHHE  Ha
' MHOXHUTEIU HATYPAIbHBIX YUCET
16 PeanbHble 3aBUCMMOCTH, B TOM 4YHCJE TpsiMas W oOpaTHas
' IPONOPLUUOHATIBHOCTH
2 AnrebpanvecKkue BhIPaKCHUS
51 [lepemeHHBIE, YMCIOBOE 3HAYECHHE BBIPAXKEHUS C NEPEMEHHOMU.
' JlomycTUMBbIE 3HaUYCHUS TIEPEMEHHBIX
25 [IpencraBienne 3aBUCHUMOCTH MEXKIY BEIWYMHAMU B BUJE
' (dopmyiel. Beruncnenus no popmynam
23 [IpeoOpazoBanne OYKBEHHBIX BBIPAKEHUH, TOXKIESCTBEHHO
' PaBHBIE BBIPAKCHUS
2.4 CBOICTBA CTENEHU C HATYPAIbHBIM MOKA3aTEIEM
”5 Onnowiensl 1 MHOrowieHbl. CTeneHb MHOrowieHa. CloxeHue,
' BBIYUTAHWE, YMHOXKEHNE MHOTOUJICHOB




@opMyJIbl  COKPAIIEHHOTO YMHOXXEHHS: KBagpaT CyMMbl U
2.6 KBaJipaT pazHocTu. Popmysa pa3HOCTU KBaapaToB. PaznoxeHue
MHOT'OYWIEHOB Ha MHOXUTEIH
3 YpaBHEeHUs
31 VYpaBHeHHE, KOpEHb YypaBHEHHUs, MpaBuia MpeoOpa3oBaHMs
' YPaBHEHUS, PABHOCWIIBHOCTh YPABHEHUI
3.9 JInHelHOEe ypaBHEHHME C OJHOM NEPEMEHHOW, YHCIO KOpHEU
' JMHEWHOI'0 YPAaBHEHUS, PEIICHUE JTMHENHBIX YPABHEHUI
33 CocraBieHne YypaBHEHHM 10 YCJIOBHIO 3anaud. PemieHue
' TEKCTOBBIX 33Ja4 C MOMOILBIO YPaBHEHU
3.4 JIuHelHoe ypaBHEHHE C ABYMsI IEPEMEHHBIMU U €T0 rpaduk
Cucrema IByX JIMHEWHBIX YPAaBHEHMU C JBYMs IEPEMEHHBIMHU.
3.5 Pemenue cucrem ypaBHEeHUH ciocoOoM noAcTaHoBKU. [Ipumepsl
pELIeHUs TEKCTOBBIX 33/1a4 C IIOMOLIBIO CUCTEM YPaBHEHUI
4 Koopaunate! u rpadpuku. yHKunu
4.1 Koopaunara Toukn Ha npsamoun
42 YucioBble MPOMEXKYTKH. PaccTostHMe Mexay IByMs TOYKAMM
' KOOPAWHATHOM MPSAMOM
43 [IpssimoyronbHas cuctema koopaunat, ocu OX u Oy. Abcuucca u
' OpAMHAaTa TOYKH Ha KOOPAVMHATHOMN IIJIOCKOCTH
44 [Ipumepsl rpadukoB, 3agaHHbIX (hopmynamu. UreHue rpadukoB
' pEAIbHBIX 3aBUCUMOCTEN
4.5 [Tonsitne pynkuuu. I'paduk Gynkumn. CoiicTBa QyHKIMIMA
4.6 Jluneitnas dynkuwms, e€ rpaduk. I'padux byHkiuu y = [X|
47 I'paduueckoe perieHre JUHEHHBIX YpaBHEHUH M CHCTEM
' JIMHEVHBIX YPaBHEHUN
8 KUIACC
| Kopn IIpoBepsieMbIi 2JIEMEHT COJePKAHUSA




Yucsa v BEIYUCITIEHUS

KBagpatueiii kopenb u3 uucina. [lonsrue 06 uppaimoHaaIbHOM

Le gucne. JlecaTuunbie MPUOIMKEHUS UPPALIMOHATIBHBIX YUCE
CpoiicTBa apu(pMETUYECKUX KBAJPATHBIX KOpPHEHM U UX
1.2 OpUMEHEHUE K NpeoO0pa30BaHUIO YHUCIIOBBIX BBIPAKEHUN U
BBIYKCIICHUSM. [[eficTBUTENbHBIC YnCcTa
13 Crenenp Cc nensIM nokazarenem U e€ cpoiictBa. CraHmapTHas
' 3aMuch Yucia
2 Anrebpanyeckue BbIpaKeHHs
’1 KBagpatnbiit TpéxdiieH, pa3ioKeHUe KBaJAPaTHOTO TPEXUWICHA Ha
' MHOXXHUTEIN
95 AnreOpandeckas J1poOb. OCHOBHOE CBOWMCTBO alreOpanyeckoi
' Ipodu
23 Crnosxenue, BRIYUTaHUE, YMHOXKEHHUE, JCICHUE alreOpandecKux
' npo0eit
2.4 PannonanbsHbie BhIpaXXeHUS U UX IPE0Opa30BAHKE
3 YpaBHEHUS 1 HEPABEHCTBA
31 KBagpatHoe ypaBHeHue, (¢Gopmyiaa KOpHEW KBaJApPaTHOIO
' ypaBHeHus. Teopema Buera
3.2 Pemenue ypaBHEeHMH, CBOIAIIMNXCS K JIMHEWHBIM U KBAIPATHBIM
3.3 [Ipocreitmue qpoOHO-parMOHATBHBIC YPABHEHUS
I'paduueckass  wHTEepmperanus  ypaBHEHUH € ABYyMS
34 NEPEeMEHHBIMH M CHUCTEM JIMHEHWHBIX YpaBHEHUU C JABYMs
' nepeMeHHbIMH. [IpuMepbl  perieHuss CHUCTeM  HEIMHEHMHBIX
ypaBHEHUH C IBYMsI IEPEMEHHBIMU
3.5 Pemenne TekcTOBBIX 3a7a4 anreOpandecKuM CIiocoOoM
3.6 YucrioBble HEPABEHCTBA U MX CBOKMCTBA
3.7 HepaBeHCcTBO ¢ 01HOM MTEpEMEHHOM
3.8 PaBHOCHUIIBHOCTH HEPABEHCTB




3.9 JIuHeliHple HEpaBEHCTBA C OJHOW NMEPEMEHHOMN
3.10 Cucrembl TMHEHHBIX HEPABEHCTB C OJTHON MEPEMEHHOU
4 OyHKIINHT
[lonstne ¢ynkuuu. OO6macTp ONpeAencHUus] U MHOMXKECTBO
4.1
3HaueHuil pyHkumu. CriocoOsl 3a1anus QyHKIIUH
4.2 I'paduk pynkuuu. UreHue cBOMCTB PyHKIMU 11O €€ rpaduKy
P [Tpumeps! rpad@ukoB GyHKIIHM, OTPpAKAIOIMIUX PeaIbHbIE
' POLIECChI
v DyHKIUH, OTIMCHIBAIOIITHE PSAMYTO u o0paTHy0
' MIPOTIOPITMOHAIBHBIE 3aBHCUMOCTH, UX TPapuKH
4.5 OyHKHK Yy =X Yy = X’
4.6 Oyakum Y = LIX, Y = |x|
4.7 ['paduueckoe penieHre ypaBHEHU U CUCTEM YpaBHEHUI
9 KJIACC
Kon IIpoBepsieMblil 3JIEMEHT COAEePKAHUA
1 Yucna u BBIYUCIICHUS
11 ParmoHanbHbIC 4YKClla, WppalMOHANBHBIC 4YKCTa, KOHEYHBIC U
' OECKOHEUHBIC JCCATUIHBIC IPOOH
MHOK€ECTBO JIEVCTBUTEIBHBIX YUCEII, JEUCTBUTEIBHBIC YHCIIA KAK
19 OCCKOHEUHbIE JeCATHUYHbIe JpoOu. BzauMHO 0OJHO3HAYHOE
' COOTBETCTBHEC MEXKIy MHOMKECTBOM JCHCTBUTEIBHBIX YHCET M
KOOpAMHATHOM IpsAMoM. CpaBHEHHE IEUCTBUTEIBHBIX YHCEIN
1.3 Apudmernyeckue ASHCTBUS C ACHCTBUTEIIBHBIMHU YHCIIAMHU
N3mepenus, npuOIMXKEHUs, OIEHKHA. Pa3Mepbl 00BEKTOB
OKPYXAIOIIEr0 MHUPA, JIUTEIBHOCTh MPOIIECCOB B OKPYKAIOIIEM
1.4 mupe.  [lpubnmxéHHOoe  3HAYCHWE  BEJIMYHMHBI, TOYHOCTH
npubmmkenus. Oxpyrienne 4yucen. [lpukuaka ©  OICHKA
PE3yNbTATOB BHIYUCICHUI




YpaBHEHUS U HEPABEHCTBA

2.1 YpaBHEHUA ¢ OAHON IEPEMEHHON

25 Jluneiinoe ypaBHeHue. Pemenue ypaBHEHMM, CBOIAIIMXCSA K
' JIMHENHBIM

23 KBagpatHoe ypaBHeHue. Pemenue ypaBHEHMH, CBOASIIUXCS K
' KBaIPAaTHBIM

54 bukBagpatHoe ypaBHeHuE. [Iprumeps! pelieHns ypaBHEHUN TPEThEN
' Y YETBEPTOM CTETEHEN PA3I0KEHUEM HA MHOKUTEIN

2.5 Pemienne n1poOHO-pallMOHANIBHBIX YpaBHEHUM

2.6 Cucrembl ypaBHEHHI

2.7 VYpaBHEeHUE ¢ IBYMsI IEPEMEHHBIMU U €r0 Tpaduk

25 Pemenue cucrem JAByX JIMHEHWHBIX YpaBHEHHH C  JBYyMs
' MIEPEMEHHBIMU

29 Peuienue cuctem AByX ypaBHEHHI, OJTHO U3 KOTOPBIX JIMHEHHOE, a
' JPyroe — BTOPOU CTEIICHU

210 ['paduueckass wHTEpHpeTanysi CUCTEMbl YPAaBHEHUH C JBYMS
' MepEMEHHBIMU

2.11 Periennie TEKCTOBBIX 3a/1au aareOpandyeckuM Crocooom

2.12 HucnoBble HEPABEHCTBA U UX CBOMCTBA

2.13 Petiennie TMHEHHBIX HEPABEHCTB C OJTHOM MTEPEMEHHOM

2.14 Pemenre cucreMm JIMHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHOU

2.15 KBagpaTHbie HEpaBEeHCTBA

216 ['paduueckas uHTEpHIpETALINS HEPABEHCTB U CUCTEM HEPABEHCTB C
' JBYMSI TIEPEMEHHBIMHU
3 OyHKIUU

a1 KBagparnunas ¢ynkmus, e€ rpadux u cBoiictBa. [lapaboina,
' KOOPJIMHATHI BEPIIUHBI TApa00JIbl, OCb CHMMETPUU TTapaboIIbl

3.2 I'paduku Gyukiuit y=Kx, y=kx+b u ux cBoiictsa




3.3

I'paduxu Gynkuuit y=k/x, y = x° u ux cBoiicra

3.4 ['paduku GhyHKIUH , ¥ UX CBOMCTBA
4 YuciioBble NOCAEA0BATEIBHOCTH
Onpenenenue U CI0COOBI 3a1aHus YUCIIOBBIX
4.1 MOCJIEIOBATEIbHOCTEM. 3ananue MOCJIEI0BATEIbHOCTH
PEKyppEeHTHOH opMyIioit u hopmMynoit N-ro yieHa
4 Apudmernueckas  nporpeccus.  Dopmynsl  N-r0 4YieHa
' apu(PpMETHIECKON MPOTPECCUU, CyMMBI IIEPBHIX N YWICHOB
13 ['eomerpuueckass  mporpeccus.  Dopmynsl  N-ro 4jeHa
' r€OMETPUYECKON MPOTPECCHH, CYMMBI IEPBBIX N YWICHOB
N3o0pakeHre 4JIEHOB apuPMETUUECKOM U TEOMETPUUECKOMN
4.4 IIPOrPECCUN TOYKAMU HA KOOPAUHATHOW IUIOCKOCTHU. JIMHENHBIN U
AKCIOHEHIMAJIBHBIN POCT
4.5 CnosxHbI€ IPOLEHTHI




IPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsEMOro
TpeOOBaHUS

IIpoBepsieMble TPeOOBAHUSA K MPeIMETHBIM
pe3yJibTaTaM O0CBOEHHsI OCHOBHOM 00pa3oBaTe/ibHOIM
NporpaMMbl OCHOBHOT'0 00111er0 00pa30BaHUA HA
ocHoBe ®I'OC

YMeHne  omepupoBaTh  IOHATHSAMHU:  MHOXECTBO,
MTOJIMHOKECTBO, ONEpallyd HAJl MHOXXECTBAMU; YMEHHUE
ONepUpOBaTh MOHATUAMHU: Ipad, CBI3HBIN Ipad, AepeBo,
LUMKIJI, TPUMEHITh HMX MpPU PEIICHWH 33]a4; yMEHUE
UCIIOJIb30BaTh rpauyeckoe Mpe/ICTABICHUE MHOKECTB
JUIsl ONKCAHMS PEaJbHBIX IMPOLIECCOB W SIBICHUM, MpHU

pEelIeHNH 3a7a4 U3 IPYyTrux y4eOHbIX IPEIMETOB

YMeHue onepupoBaTh IOHATHUSMH:  ONPENEIICHHUE,
aKCHOMa, TEeopeMa, J0Ka3aTeIbCTBO; yMeHUe
pacro3HaBaTb HCTHUHHBIE W JIOKHBIC BBICKA3bIBAHMS,
NPUBOAUTH TPUMEPBI WU KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBAHUWA U OTPUIAHHA BBICKA3bIBaHUM

YMeHue onepupoBaTh MOHATHUSIMU: HATYPAIBHOE YUCIIO,
MPOCTOE U COCTABHOE YUCIIO, JCIUMOCTh HATYyPAIbHBIX
YUCEJI, NMPU3HAKU JIEIMMOCTH, LEJI0€ YHUCIO, MOMIYJIb
yuciaa, OOBIKHOBEHHas JpoOb U JecsaThU4Has JpoOb,
CTAHJApPTHBIA BHJ 4YHWCIA, pAlUOHAJIbHOE YHUCJIO,
UPpaLUOHATBHOE YUCIIO, apu(METUUECKUNA KBAJPATHBIN
KOPEHb, YMEHHUE BBIMIOJHATh JEUCTBUS C YHUCIAMHU,
CpaBHHMBATh M YIOPSAOYMBATH YHCIA, MPEACTABIATH
Yyyclia Ha KOOPJAMHATHOW NPSMOW, OKPYIVISATH YHCIA;
YMEHHME [IeJIaTh TMPUKUJIKY U OILEHKY pe3yJibTaTra

BBIYUCIICHUN




YMeHue ornepupoBaTh MOHATUSIMU: CTEMNEHb C IEIbIM
nokasaresieM, apu(pMeTHUyecKuil KBaJpaTHBIM KOPEHb,
MHOTOWIEH, aireOpanueckas ApoOb, TOXKIECTBO;
3HAKOMCTBO C KOPHEM HATypaJbHON CTENEHU OOJIbIIe
€IVHUITBI, YMEHUE BBITIONHATH PacuéThl Mo (Gopmysam,
npeoOpa3oBaHus IETIBIX, JTPOOHO-paIMOHATIBHBIX
BBIpQKCHUNW W BBIPAXKEHUU C KOPHSMH, DPasJIOKEHUE
MHOTOYWICHA Ha MHOXHTEIM, B TOM 4YHCIE C
UCIIOJIb30BaHUEM (OpPMyT pa3sHOCTH KBaJApaToB U

KBaapaTra CYMMBI H PAa3HOCTH

YMeHue onepupoBaTh MOHATUAMHU: YACIOBOE PABEHCTBO,
YpaBHEHHE C  OJHOM  IEPEMEHHOW,  YHUCIOBOE
HEPAaBEHCTBO, HEPABEHCTBO C IIEPEMEHHOW; YyMEHUE
pemaTh JIMHEWHbIE W KBaJpaTHbIC ypaBHEHHS, TPOOHO-
pallMOHAJIBHBIE YpPAaBHEHUA C OJHOM IIEPEMEHHOM,
CHUCTEMBl JBYX JIMHEMHBIX YPABHECHHUW, JIMHCWHBIC
HEpPaBEHCTBA M HX CHCTEMbI, KBaJpaTHble M JPOOHO-
palMoHaIbHbIE HEPABEHCTBA C OAHOM MEPEMEHHOM, B TOM
YuCJe NMPU PEIICHUM 334a4 W3 JIPYTUX NPEAMETOB H
PAKTUYECKUX 3a1a4; YMEHHE UCIIOJIb30BaTh
KOOPAMHATHYIO NPSIMYK0 M KOOPAWMHATHYIO IIJIOCKOCTH
JUTsT ©300pakeHUsT PeIlIeHU ypaBHEHHI, HEPABEHCTB U

CHCTCM

YMeHue onepupoBaTh NOHATUAMHU: PYHKIUS, Tpaduk
GyHKUMU, HYTU QYHKIUH, TPOMEXYTKH
3HAKOIOCTOSIHCTBA, MPOMEXKYTKH BO3paCcTaHuUs,
yObIBaHUS, HAUOOJIbIIIEE U HAUMEHBIIIEE 3HAUYCHUS
(YHKIIMH; YMEHUE ONEPUPOBATH MOHATHUSAMU: MpsMast
IPONOPLUOHATIBHOCTD, JINHEWHas (QyHKIUS,

KBajipaTuyHas (yHKIHSI, 0OpaTHas




PONOPLHOHANIBHOCTb, apabosia, runep0Oosia; yMeHue
CTPOUTH rpa@uKu GYHKIHI, UCIIOIB30BATh TPpadUKH IS
OIIpeJIeJIEHUs] CBOMCTB MPOLIECCOB U 3aBUCUMOCTEH, JIs
pEIIeHus 3a/1a4 U3 IPYTHX yU4eOHBIX MPEAMETOB U
peabHOM JKU3HM; YMEHHUE BhIpaKaTh (hopMyJiaMu

3aBUCUMOCTH MCKAY BCINYMHAMU

VYmenue OIIepUPOBATh MOHATUSAMU:
II0CJIEZI0BATEIBHOCTD, apudmeTnyeckas U
r€OMETPUYECKasl MPOTrPECCUU; YMEHHE HCIIO0Ib30BaATh
CBOMCTBa IMOCJIEOBATENbHOCTEH, (DOPMYJSIBI CyMMBI U
oOlIero wieHa npu pelieHuu 3ajad, B TOM YHCie 3a4a4

H3 JpYyrux y‘le6HBIX MNpcaAMCTOB U peaHBHOI;'I ZKN3HHU

YMeHue pemiath 3a7a4i pa3HbIX TUIOB (B TOM YKCIIE HA
MPOLIEHTHI, JOJM W YacTH, JIBH)KEHHE, padoTy, LEHY
TOBapOB U CTOMMOCTD IIOKYIIOK U YCIIyT, HAJIOTH, 3a/1a4n
U3 o0JacTh YNpaBiCHUsS] JMYHBIMH U CEMENHBIMU
(uHaHCaMM);  yMEHHE  COCTaBJIATH  BBIPAKEHUS,
YpPaBHEHUS, HEPABEHCTBA W CHCTEMBI [0 YCJIOBHIO
3a/1a4M, UCCIIEA0BATh NIOJIYYEHHOE PEIICHNUE U OLICHUBATD

PaBAONOA00HOCTh MOMYUYEHHBIX PE3YyIbTaTOB

YMenue onepupoBaTh NOHATUAMH: (uUTrypa, TOUKA,
OTpE30K, MpsiMas, Iy, JIOMaHas, yrojl, MHOIOyTOJIbHUK,
TPEYrOJIbHUK, PaBHOOCIPEHHBI W PABHOCTOPOHHHIA
TPEYTOJIbHUKH, IPSIMOYTOJIbHBIN TPEYTOJIbHUK, ME/INaHA,
ouccekTpuca U BBICOTA TPEYroJIbHHKA,
YEeTBIPEXYTOJIbHUK, napajjieiorpamm, pomO,
IPsIMOYTOJIbHUK, KBAJPAT, TPAMELHs; OKPYKHOCTb, KPYT,
KacarelbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
durypamu; yMeHue pemaTh 3ajadd, B TOM 4YHUCIE M3

HOBC@,Z[HGBHOﬁ JKN3HH, Ha HAXOXKACHUE '’COMCTPHUICCKUX
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BEJIMYMH C MPUMEHEHHUEM H3yYEHHBIX CBOMCTB (pUryp u

¢dakToB

YMeHue onepupoBarh MOHATHSAMHU: PaBEHCTBO (QUIYD,
PAaBEHCTBO  TPEYTOJBHUKOB;  NApAJUICIIBHOCTh U
MEPNEHANKYIIPHOCTh MPSAMBIX, YTOJI MEXKIY HPSIMBIMH,
MEPIEHANKYJISAP, HAKIOHHAS, IPOEKIIHs, ogooue puryp,
MOJ00HBIE TPEYTOJIbHUKH, CHUMMETPUS OTHOCHUTEIBHO
TOYKM U MNPSAMOW; YMEHHE pAaclO3HaBaTh PAaBEHCTBO,
CUMMETpUI0O U Tmoaodue ¢Guryp, mnapauienbHOCTh U

MIEPIICHIUKYJISIPHOCTD MPSIMBIX B OKPYKAIOIIEM MHpPE

11

12

13

YMeHue omneprupoBaTh MOHATHSMH: JUTHHA, PACCTOSHUE,
yron (BelIWYMHA yria, CHHYC W KOCHHYC YyrIJa
TPEYTOJIbHHUKA), TUIOIIAaAbh; YMEHUE OIEHUBATH pa3Mephl
MPEAMETOB U OOBEKTOB B OKPY’KAIOIIEM MHUPE; YMEHHUE
OpuUMeHSATh  GOpMYJIbl  MEepUMEeTpa U IUJIOIIAJTU
MHOTOYTOJIbHUKOB, [IJIMHBI OKPYXHOCTH U IUIOIIA/IA
Kpyra, o0bema MPsIMOYTOJBHOIO IapasuieNenuIe/a;
yMEHUE MPUMEHSTh MIPU3HAKU paBeHCTBa
TPEYTOJIbLHUKOB, TEOPEMY O CYMME YTJIOB TPEYTOJIbHUKA,
TEOpeMy [Tudaropa, TPUTOHOMETPHUUECKHE
COOTHOIIICHUS JJISI BBIYUCICHUS [IJIMH, PACCTOSHUM,
IUIONIAJIEN

YMeHue wu300pakaTh IUIOCKHE (QUTYpHI U UX
KOMOUWHAIIMU, TPOCTPAHCTBEHHBIE (UTYPHI OT PYKH, C
MTOMOIIBI0 YEPTEKHBIX WHCTPYMEHTOB M DJICKTPOHHBIX

CpCAacCTB 110 TCKCTOBOMY MJIM CHMBOJIbHOMY OITMCAHHIO

YMeHue onepupoBaTh IMOHATHUSAMHU: IPSAMOYTOJIbHAS
CHUCTEMA KOOPJIMHAT; KOOPJAUHATHI TOUYKH, BEKTOP, CyMMa
BEKTOPOB, MPOU3BEICHUE BEKTOPA HA YHUCIIO0, CKAIIPHOE

ITPOU3BCACHHC BCKTOPOB; YMCHHC HCIIOJIB30BAaTh
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BEKTOPBI U KOOPAWHATHI JJIsl IIPEACTABICHUS JAHHBIX U
pelieHus 3a7ad, B TOM YHCJIE€ U3 JPYTUX Y4YEOHBIX

IIPEAMETOB U PEATIbHON KU3HU

YMeHue onepupoBaTh MOHATHSAMHU: CTOJOMKOBBIE U
KpPYTOBBIE JarpaMmmel, TaOJIHILIBI, cpeaHee
apudmernyeckoe, MeaHa, HAaMOOJIbIIIEE U HAMMEHbIIEE
3HAa4YeHUs, pasMax 4YHUCIOBOIO Habopa; yMEHHE
U3BIIEKATh, HWHTEPIPETHPOBATh M MPEOOPa30BBIBATH
uH(pOpMaIMIO, TMPEACTaBICHHYI0O B TaOJWIlaXx M Ha
auarpamMmax, OTpa)KarolIyo CBOWCTBA U XapaKTEPUCTUKU
pEaJIbHBIX MPOLIECCOB U SIBICHUN; YMEHUE PACIIO3HABATH

N3MCHYHUBBIC BCIIMYNHBI B OKPYXKaromeM MUPC

15

YMeHue onepupoBaTh MNOHATHUSIMHU: CIYYAWHBIM OIIBIT
(cydailHBIA 3KCHEPUMEHT), 3JIEMEHTAPHOE COOBITHE
(371eMEeHTapHBIA MCXO0J1) CIYy4YallHOIO ONbITa, CIy4ailiHOe
COOBITHE, BEPOSITHOCTh COOBITUS; YMEHUE HaXOJUTh
BEPOATHOCTH CIy4yaillHbIX COOBITUH B OMNbBITaX C
PaBHOBO3MOXHBIMU  3JIEMEHTAPHBIMH  COOBITHUSAMU;
YMEHUE pemaTh 334a4d METOJOM OpraHW30BaHHOI'O
nepebopa M C HUCHOJIb30BAaHUEM IpaBUJIA YMHOXKEHUS;
YMEHHUE OLEHUBATH BEPOSITHOCTU PEAbHBIX COOBITHI U
SBJICHHUM, IOHUMATh POJIb MPAKTUYECKH TOCTOBEPHBIX M
MaJOBEPOSITHBIX COOBITHMM B OKpY)XAalOIIEM MHUpPE U B
YKU3HH; 3HAKOMCTBO C IMIOHATHEM HE3aBUCUMBIX COOBITHIA;
3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCEN U €ro pPoJIbIo B

MAaCCOBBIX SABJICHUAX

16

YMeHue BbIOUpATh MOIXOASIINN U3yYSHHBIN METOJT JJIs
pEeLIEHNs 3a1a4u, IPUBOIUTH ITPUMEPBI MATEMATUUECKUX
3aKOHOMEPHOCTEN B MPUPOAEC U KU3HU, PACIO3HABATH

IIPOABJIICHUC  3dKOHOB  MATCMATHKHM B  HCKYCCTBC,




ONMCBHIBATh  OTHEJIBHBIE  BBIAAIOIIHUECS  PE3YJIbTATHI,
IIOJIyYEHHBIE B XOJ€ Pa3BUTHS MATEMATHUKU KaK HayKH,
IIPUBOJUTH ITPUMEPBI MATEMATUYECKUX OTKPBITUNA U HUX

aBTOPOB B OT€YECTBEHHON U BCEMUPHOW UCTOPUU




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA OI'D
ITO MATEMATUKE

Kon IIpoBepsieMblii 3JIEMEHT COJIEPKAHUS
1 Uucna v BEIYUCIECHUS
1.1 HarypanbHubie u nenbie uncina. [Ipu3Haku 1eIMMOCTH LEJIBIX YHACEIT
1o OOBIKHOBEHHBIE M JIECSITHUYHbBIE APOOH, MPOIEHTHI, OECKOHEUHBIE
' MIEPUOTUYECKHE TPOOH
13 Pammonaneapie  uncnma.  ApudMeThdeckue — omeparuu
' palMOHAILHBIMU YKCIIAMU
14 JleficTBUTENbHBIE  uYKClia. ApuMeThyeckue  omnepanud ¢
' NEUCTBUTEIBHBIMU YUCIAMU
Le [Tpubnu>kEHHBIE BHIYMCIICHUSI, TIPABUIIA OKPYIJICHHS, TPUKUIKA U
' OIICHKA Pe3yJIbTaTa BHIYUCIICHUM
2 AnreOpanvecKkue BhIPAKCHUS
2.1 bykBeHHbIE BbIpaxeHus (BbIPaKEHUS C TEPEMEHHBIMM )
55 Crenenb ¢ 1enbiM mnokazateneMm. CTeneHb ¢ palnuoOHaIbHBIM
' nokaszareneM. CBOMCTBA CTENEHN
2.3 MHorousieHbl

2.4 Anrebpandeckasi 1poob

ApudmMernyecknii KOpeHb HaTypalibHON crerneHu. [ledicTBus c

= apu(pMETUIECKUMH KOPHSIMU HATypaJIbHON CTENIEHU
3 YpaBHEHUS 1 HEPABEHCTBA

a1 Ilensie wu apoOHO-panmoHaNbHBIE ypaBHeHHs. CHUCTEMBI U
' COBOKYIIHOCTH YPaBHEHHI

39 Ilensie u npoOHO-panMoHaIbHBIE HepaBeHCTBA. CHUCTEMBI U

COBOKYITHOCTH HCPABCHCTB

3.3 Pemienne TEKCTOBBIX 3a1a4




Yucnosbie IIOCJICA0BATCIbHOCTH

4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 3a/IaHUA MTOCIEI0BATEILHOCTEH
42 Apudmernueckass u reomerpuueckas mnporpeccun. Dopmyna
' CJIOXKHBIX MTPOILIEHTOB
5 DOyHKIUU
OyHk1us, cnocoosl 3aaanus Gyukiuu. ['padux ynkiuu. O6nactb
oTpesieNieHUs] U MHOXKECTBO 3HaueHuid pynkuuu. Hynmu ¢yHkiumm.
5.1. [IpomMexxyTkr 3HAKOMOCTOSHCTBA. [IpOMEXKYTKM MOHOTOHHOCTH
bynkuuu. Makcumymbl 1 MUHUMYMBI (GyHKIud. Haunbombiiee u
HauMEHbBIIIee 3HaUYeHNE (PYHKIIMH HA TIPOMEXKYTKE
6 Koopannatel Ha npsiMOM U INIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbI KOOPAMHATHI HA TUIOCKOCTH
7 I'eomeTpus
7.1 I'eomerpuyeckue pUrypbl 1 MX CBOMCTBA
7.2 TpeyroabHUK
7.3 MHOTOoyroinbHUKA
7.4 OKpy»XHOCTb U KPYyT
7.5 N3mepenne reoMeTpruuecKuxX BeIMYUH
7.6 BekTopsl Ha II0CKOCTH
8 BeposiTHOCTB U CTaTHCTHKA
8.1 OnucarenbHasi CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHoxkecTBa
8.5 I'padwr




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. Maremaruka. Anre6pa: 7-i kinacc: 6a30BbIi YpOBEHb: yueOHUK. MakapbIueB
IO.H., Munmrok H.I'.,, HemikoB K.W. u apyrue; nox pea. TensikoBckoro C.A
2. Maremaruka. Anrebpa: 8-it kimacc: 6a30BbI YPOBEHB: YUCOHUK
Makapsiue FO.H., Munatok H.I'., HemkxoB K.M. u npyrue; moa pen.
TensikoBckoro C.A.
3. Maremaruka. Anredpa: 9-it kinacc: 0a30BbIil ypoBeHb: yueOHUK Makapbidyes

10.H., Munarox H.I'., HemkoB K.W. u apyrue; nox pea. TensikoBckoro C.A.

METOAUYECKHUE MATEPHUAJIbBI 1JISA YUUTEJIA

1. Maremaruka. Anre0pa: 7-i kinacc: 6a30BbIii YpOBEHb: yueOHUK. MakapbIueB
FO.H., Munarok H.I'., HemkoB K.W. u apyrue; non pea. TensikoBckoro C.A
2. Maremaruka. Anrebpa: 8-it kiacc: 6a30BbIi YPOBEHB: YUCOHUK
Makapsrue FO.H., Munmtok H.I'., Hemkxo K.M. u npyrue; nox pen.
TensikoBekoro C.A.
3. Maremaruka. Anredpa: 9-it kimacc: 6a30BbIil ypoBeHb: yueOHUK Makapbrdes

I0.H., Mungrok H.I'., Hemkos K.W. u apyrue; nox pen. TensikoBckoro C.A.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. https://www.yaklass.ru/

2. https://uchi.ru/teachers/migration
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5. https://oge.sdamgia.ru/
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6. https://Mmouypoku.pd/
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