MHWHHCTEPCTBO NPOCBELIEHUS] POCCHHCKOW ®EJEPAIIUM
Munucreperso odpaszopanus CsepasioBekoi obiacTu
JenapramenT obpasoBanusi AiMuuucTpauun r. Ekarepundypra

MAOY COI Ne 163

PACCMOTPEHA COI'JTACOBAHA

PykoBogutenem IIIMO  3amecTurenem
yuuTesiel MaTeMaTHKH,  pykoBojauTens mo Y/|

(bu3uKH 1 HHPOPMATHKH é;
” ”
[/ { — /Canuxoaa M.A.
Cnyxuna KA.

[IpoTokon 3aceanus
[esaroryeckoro copera Ne |
or «31» asrycra 2026 r.

PABOYAS [IPOIPAMMA
(ID 10446903)

yuebHoro kypea «Aarebpa»

s obyyarommxces 7-9 Kiaccos

ropoa ExarepunGypr 2026 roa



INOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBISE€TCS OJHAM W3 OMNOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpa3oBaHMs: OHA 00ECTIEYNBACT U3YUCHUE IPYTUX JUCIHUIUINH, KaK €CTECTBEHHO-
HAayyHOro, TaK ¥ TyMAaHUTAPHOTO LHUKIOB, €€ OCBOEGHUE HEOOXOAUMO s
IPOAODKEHUs 00pa30BaHUs U B ITOBCEIHEBHOM KU3HU. Pa3BuTue y 00ydaromumxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXONKACHUA W CYHUIHOCTH alreOpandecKux
abcTpakiuii, cnoco0e OTPaKEHHUsSI MaTEMAaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B MpUPOJE W OOIECTBE, POJU MaTEMaTHYECKOTO MOJCIUPOBAHMS B HAYYHOM
NO3HAHUM U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHIO HAYYHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIIJICHUs, HEOOXOIMMBIX AJIsl aJalTallid B COBPEMEHHOM LIU(PPOBOM
oOmecTtBe. M3ydyeHnue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHUsS HaOII0JaTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPEOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOM JEHCTBHS UM BBIBOABI,
bopMynupoBath yTBepkAeHUs. OCBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTHYECKOr0 MBIIUIEHUS] OO0YyYarolMXCs: OHM HCHOJB3YIOT JACIYKTUBHBIE U
WHAYKTUBHBIE PACCYXJIEHUs, 0000IIeHIEe W KOHKPETU3AINIO, a0CTparupoBaHue u
anajgoruto. OOyueHwe  anreOpe  MpeanojaraeT  3HAUYUTEIBHBIA  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIBHOCTH  OOYYaroIMXcs, IO3TOMY CaMOCTOSITENIbHOE
pelieHue 3aa4 ABJSETCs peanu3alueil 1esTeIbHOCTHOIO IPUHLIKIIA O0yUeHUsI.

B crpykType mporpammbl y4eOHOro Kypca «Ausredpa» ajii OCHOBHOIO
o01mero o0pa3oBaHrs OCHOBHOE MECTO 3aHMMAIOT COICPKATEIbHO-METOANYECKIE
auHUH: «Yucaa v BEIYHCICHUSNY, «ANreOpandecKkie BBIPAKEHUD», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkuun». Kaxgas u3 3TUX coJep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBACTCs Ha MPOTSDKEHUU TPEX JIET U3yUEHUsl Kypca, B3auMOJIEHCTBYsI C
IpYyTMMH €ro JHHUSAMH. B Xome wu3yueHuss y4deOHOro Kypca OOydaromuMmcs
MPUXOJIUTCS JIOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3M ¢ 3TUM B mporpaMMy y4eOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEICTaBICHHbIE BO BCEX OCHOBHBIX pazfenax
MaTEMaTUYECKOT0 00pa30BaHMs M CIOCOOCTBYIOIIUE OBJIAJICHUIO O0YJAOIIMMUCS
OCHOB  YHUBEPCAIBHOTO  MaTeMaThueckoro s3bika. CopepkarenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTro Kypca «Airedpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Copmepxxanne nuHMM «Yuclia W BBIYMCICHUS» CIYKUT OCHOBOW JJif
JAJIbHENIIEr0 U3yYeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO y O0ydaroluxcs
JIOTUYECKOI0 MBILIUIEHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BAThCS aJrOpUTMaMu, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl IOBCEAHEBHON
*U3HU. Pa3BuTHE MOHATHSA O YMCIEe HAa ypPOBHE OCHOBHOTO 00IIero oopasoBaHus
CBSI3aHO C PAlMOHAIBHBIMH M HPPALUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



IpPEJICTaBICHUA O JAECWCTBUTEIBHOM YHCIE. 3aBEPUIEHHE OCBOCHUS YHCIOBOM
JVMHUH OTHECEHO K CpeHEMY o01IeMy 00pa30BaHUIo.

CopnepxaHue AByX aireOpandeckux JUHUN — «AnreOpanueckue BhIpaKEeHUS
U «YpaBHEHHS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYUAIOIIMXCS
MaTEeMaTHYECKOro amnmapara, HeoOXOAMMOIo ISl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX IPEIMETOB U IPAaKTHUKO-OPUEHTUPOBAaHHBIX 3amady. Ha ypoBHe
OCHOBHOr0 001Iero o0pa3oBaHus y4eOHBIM MaTepuall TPYNIHUPYETCS BOKPYT
palroHaNbHBIX BBIpAXKEHUN. AJredpa AeMOHCTPUPYET 3HAUCHHE MaTEeMaTUKH Kak
s3bIKa ISl TIOCTPOEHHUS MaTeMaTUYECKUX MOJeNed, ONMUCAaHUS TMPOIECCOB U
SBIIEHUN peanpbHOro Mupa. B 3amaum oOydeHust anreOpe BXOAAT TaKkKe
JalbHENIIee pa3BUTUE AJITOPUTMHUYECKOIO MBIIUIEHUS, HEOOXOIMMOIo, B
YACTHOCTH, JJIsi OCBOGHHMS Kypca HH(GOPMAaTUKHU, M OBJIAJICHHUE HaBbIKaMU
JeAYKTUBHBIX paccyxaeauii. [IpeoOpa3oBanne cUMBOIBHBIX (OPM CITOCOOCTBYET
pa3BUTHIO BOOOPaKEHUs, CIIOCOOHOCTEN K MaTeMaTHIECKOMY TBOPUECTBY.

ConepxaHue (pyHKIMOHAIbHO-TpaUUIECKON JIMHUU HALEJIIEHO Ha MOJyuYeHUe
oOyJarolMMHUCs 3HaHUA O (QYHKIUSAX KaK Ba)KHEHIIEH MaTeMaTU4ecKOW MOJeiH
JUIsL OTIMCAHUsSl M UCCIIEJOBaHMsI Pa3HOOOPA3HBIX MPOLECCOB U SBJIECHUHN B IPUPOJIE
u obmiectBe. M3yueHue matepuana CrocoOCTBYET PA3BUTHIO y OOyYarolUXCs
YMEHHsI UCTIOIh30BaTh Pa3INYHbIC BHIPA3UTEIbHBIC CPEACTBA SI3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauueckue, BHOCUT BKJIaa B (opmupoBaHHE
IpEJICTaBICHUNA O POJIM MAaTEMATUKH B PA3BUTHUN UBUIM3AIMH U KYJIbTYpBHI.

CornacHo yuyeOHOMY IUIaHy B 7-9 kjaccax wu3y4daercd Yy4eOHbIH Kypc
«AnrebOpa», KOTOPBIA BKIIOYAET CIEAYIONIME OCHOBHBIC Pa3felibl COICpPIKAHUS:
«Yncna W BBIYUCICHUA», «ANredpandecKkue BBIpAXCHUS», «YpaBHEHUS U
HEPaBEHCTBA», « DYHKIIMW.

Ha uzyuenue yueOHOro kypca «Anredpa» orBoautcst 306 yacoB: B 7 Kiacce
— 102 4aca (3 yaca B Henento), B 8 kimacce — 102 ygaca (3 ygaca B Henento), B 9
kiacce — 102 yaca (3 yaca B HefieIi0).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Yuciaa v BBIYMCICHUA

Jpobu OOBIKHOBEHHBIE M NECATUYHBIC, TIEPEX0] OT OAHOW (hopmbl 3ammcu
npobeit k gpyroil. IloHaTHe palMOHAIBLHOTO 4YHCJA, 3aluCh, CpaBHEHHE,
yIOPSA0OYMBAHUE  PALMOHAIBHBIX uuceln. Apudmerndeckue JEHCTBUS €
palMOHAIBHBIMU 4YHcIaMu. PeleHne 3a7ad U3 peasbHOW NMPAKTHKM HA 4acTH, Ha
JpoOH.

CreneHb C HaTypajlbHBIM IIOKa3aTeJIeM: OIpe/esieHrne, MpeoOpa3oBaHKe
BBIPKEHHII HA OCHOBE ONpPENENCHNUs, 3auch 00apMX yncel. [IporneHTsl, 3anuch
IPOLEHTOB B BHUJIE ApoOU U ApoOU B BHUJIE IPOLEHTOB. TpH OCHOBHBIE 337aud Ha
IIPOLICHTBI, PELICHUE 3a1a4 U3 PEabHON IIPAKTUKHU.

IIpuMeHeHne NPU3HAKOB  JCIUMMOCTH, PAa3jIOKEHHME HAa  MHOMXKUTEIH
HaTypaJIbHBIX YUCEIL.

PeanpHple  3aBUCMMOCTM, B TOM 4HClIe TpsMas W oOpaTHas
IIPONIOPLIUOHAIBHOCTH.

AJiredpanyeckue BbIpaKeHUs

[lepemeHHBIE, YNCITOBOE 3HAYCHHUE BBIPAKEHUS C IEPEMEHHOMU. JlomycThMble
3Ha4YECHUS NepeMeHHbIX. [IpencraBienue 3aBUCUMOCTH MEK/1y BEJIMYMHAMU B BUJIE
dbopmybl. Beraucienus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, TMpaBuUia NpeoOpa3oBaHUS CYMM U
IPOU3BENICHUH, PaBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeéMblX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpnHowiensl 1 MHOTOWIEHBI. CTeneHb MHOrOWIeHa. C0)KEHUE, BBIYUTAHUE,
YMHOXXEHHE€ MHOTOWICHOB. MDOpMyIsbl COKpAIEHHOIO YMHOXKEHHMs: KBaApar
CyMMBbl M KBaApar pasHocTu. Popmyna pa3HOCTH KBaaparoB. Paznoxenue
MHOI'OYJICHOB Ha MHOKHUTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUEe, KOpPeHb YpaBHEHHs, IpaBuUja NpeoOpa3oBaHUsl ypaBHEHUS,
PAaBHOCWJIBHOCTb YPAaBHEHUM.

JluHenHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YPaBHEHMS, pEIICHHE JIMHEWHBIX YypaBHEHHUU. COCTaBJIEHHWE YpPABHEHHU 110
YCIJIOBHIO 3aJa4M. PelieHne TeKCTOBBIX 3a71a4 C IOMOIIBI YPABHEHUIA.

JIuneiiHOe ypaBHEHHE C IBYMs NEPEMEHHBIMH U ero rpaguk. Cucrema IByX
JMHEWHBIX YPAaBHEHHMM C ABYyMs INEpPEMEHHbIMU. PelieHue cucrem ypaBHEHUU
cnocoboM MoACTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3a/lad C TOMOIIbBIO
CUCTEM YPAaBHECHH.

DyHKIMHA



Koopaunarta Touku Ha npssmoil. YnciioBble NPOMEXKYTKH. PaccTosiHue Mexmy
JBYMsI TOUKaMU KOOPAUHATHOM MPSMOM.

[IpsimoyrosibHast cucteMa koopAuHaT, ocu Ox u Oy. Alcuucca U opJuHaTa
TOUYKH Ha KOOPJIMHATHOMN MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMU.
Yrenune rpadukoB peanbHbIX 3aBucuMmocTeidl. [lonstue ¢ynknun. ['padux
dbynkuuu. CroiicTBa pynkuuii. JIunerinas ¢pynkuus, e€ rpaduk. ['paduk yHkimm
y = |x|. T'paduueckoe pelieHue JTMHEHHBIX YPaBHCHHUN W CHUCTEM JIMHEHHBIX
YPaBHEHUM.

8 KUIACC

Yucsia ¥ BbIYMCICHUS

KBagparHbeiii kopeHb U3 uwucia. [loHsTHE 00 HMppalMOHAIBHOM YHCIIE.
Jecsatuunble TpUOIMKEHUST UppalMOHAIbHBIX yucen. CBoiicTBa apupMeTHIeCKuX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K IPE0OPa30BaHUIO YUCIOBBIX BBIPAKEHUIN
Y BBIYUCIICHUAM. [[efiCTBUTEIIbHBIC YUCIIA.

CrerneHb ¢ LEabIM ITOKa3aTeneM U €€ cBoricTa. CTaHmapTHas 3alKCh YNCIA.

AnreOpanyeckre BhIpaKeHUsIAJIreOpandeckue BbIPaKeHUs

KBagpaTHbiii  TpEXuileH, pas3ioKEHHE KBAJAPATHOIO TpEXWIEHA Ha
MHOHUTEJIN.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anredOpanueckoil apoowu.
CnoxeHve, BBIYUTAHHE, YMHOXEHHE, JeJICHHE aireOpandecKkux ApoOei.
PanmonanbpHble BhIpaKEHUS U UX NpeoOpa3zoBaHUeE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHMS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyna KOpHEW KBaJapaTHOTO ypaBHEHHUS.
Teopema Buera. Penienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiinme qpoOHO-palMOHAIbHBIE YPABHEHHUS.

['padrueckas uHTEpHpeTalvsl YPAaBHEHUN C IByMs MEPEMEHHBIMU U CHUCTEM
JMHEMHBIX YPAaBHEHUN C JABYMs IE€peMEHHBIMU. lIpuMepsl pelieHus cucreMm
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3aj1a4u alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWJIBHOCTh HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

OyHKIMNPYHKIUHA

[lonsitue @ynkuuu. OOnacTh oOmpeAeNeHus W MHOMXECTBO 3HAYCHHM
¢ynkiun. CriocoObl 3a1a0us QyHKIUHN.

I'paduk Pynkuun. Yrenue cpoiictB (yHkuumu mo e€ rpaduky. Ilpumeps
rpadukoB QPyHKINIA, OTPaXKAIOIIUX PEATbHbBIE MPOIIECCHI.



@DYHKIMU, OMHUCHIBAIOIINE TPSIMYI0 M OOpaTHYI MPOIMOPIHOHAILHBIC
3aBHCHMOCTH, HX rpadukn. OyHKIHN y = X2, y = x3, y = \x, y=|x|. T'paduueckoe
pelLIECHNE YPaBHEHUI U CUCTEM YPaBHEHUI.

9 KJIACC

Yucaa v BIYMCICHUA

PanronanbHble yKMCla, UppallMOHAIbHBIE YHCIIa, KOHEYHbIE U OECKOHEUYHBIE
JecsTHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, AICHCTBUTEIbHBIC YUCIIA
KaKk OCCKOHEUHbIE JCCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEKly MHOXKECTBOM JEUCTBUTEIBHBIX YACE]I U KOOPAUHATHOM IIPAMOMU.

CpaBHeHME JIEHCTBUTENIbHBIX 4YHCEN, apu(MeTHdecKue JeHUCTBUSA C
JNEWCTBUTEIbHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKPYXKAIOWIET0 MHPA, UIMTEIBHOCTh IPOLIECCOB B
OKPY’KaIOIIEM MHUpE.

[TpubnmxE€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NMPpUOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u onieHKa pe3ybTaToB BEIYUCIICHUN.

YpaBHeHHS U HEPABEHCTBA

JIuneliHoe ypaBHEHME. PenmieHne ypaBHEHU M, CBOASIINXCS K IMHEUHBIM.

KBanparHoe ypaBHeHue. PenieHue ypaBHEHHUM, CBOASIIMXCA K KBaJIpPaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pemieHnst ypaBHEHUN TPETbEN U YETBEPTOU
CTEIIEHEW Pa3JI0KEHUEM HAa MHOXKHUTEIIN.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PelieHne TeKCTOBBIX 3ajiay
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYyMs NEPEMEHHBIMU M ero rpaduk. PemieHue cucrem aByX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMHU. PellleHne CucTeM IBYX YpaBHEHHU,
OJIHO W3 KOTOpPBIX JIMHEHHOE, a Jpyroe — BTOpoi cteneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienrne nMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOW. Pemenue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW TNepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padrueckass wHTEpHpeTanyss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMHU.

OyHKIMNPYHKIUA

KBagpartuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabona, KoopauHATHI
BEPILMHBI TapaboJibl, OCb CAMMETPHUU MapadOJIbL.

I'paduxu dyskmmit: y =kx, y=kx + b,y =k/x, y =x3, y =Vx, y = [x| , u ux
CBONCTBA.



YucnoBele  mocaeAoBaTEIbHOCTUYHMCIOBBIE  MOCIEI0BATEAbLHOCTH M
Nporpeccuu

[IoHsAiTHE YMCIIOBOM IIOCIENOBATEIBHOCTH. 3aJaHHUE IIOCIIEN0BATEIBHOCTH
peKkyppeHTHO (popMyoit u hopmyJioi n-ro YieHa.

Apudmernueckass U reoMeTrpuueckas mporpeccuu. PopMmynbsl n-ro 4ieHa
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOTrpecCrii, CyMMBI MIEPBBIX 71 UJICHOB.

N300paxeHne 4IE€HOB apuUPMETHUECKON W TE€OMETPHUYECKOW Mporpeccuit
TOYKaMHM Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M SKCIOHEHUMAJIBHBIA POCT.
CnoxHBIE TIPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA TIPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHHS TPOrpaMMbl y4eOHOTO Kypca
«Anredpa» XapaKTepu3yrTCs:

1) narpuoTHYecKOe BOCIMTAHME:

MPOSIBICHUEM UWHTEpeca K TMPONUIOMY H© HACTOSIIEMY POCCUHUCKOM
MaTeMaTUKH, LIEHHOCTHBIM  OTHOIIEHWEM K  JIOCTHXKEHHUSIM  POCCHMCKUX
MAaTEMATUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHX
JOCTHKEHUM B IPYTUX HayKaxX W MPUKIAAHBIX cdepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIOJIHEHUIO 00S3aHHOCTEN IrpaklaHWHA U peasu3allii ero
npaB, TMPEJICTABICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUN, MPOLEAYP TPa)KJaHCKOTO oOlIecTBa (Hampumep,
BBIOODEHI, OIPOCHI), TOTOBHOCTBIO K OOCYXKIACHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPaJIbHO-3TUUYECKUX TTPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHHUE:

YCTAHOBKOM Ha AaKTUBHOE YyYacTH€ B PEHICHUU MPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMATHYECKOTO
oOpa30oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM Ui YCTENMIHON MpodeccruoHaTIbHOM
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYATHBHON TPACKTOPUU 00pa30BaHUS U )KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K OMOIMOHAJTBLHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajlayd, PEUICHUM, pPacCYXKIECHUM, YMEHHUIO BHUIEThH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTAlMEd B JEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpECTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UeJIOBEKa, IPUPOJIbI U
oOIIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAayKH Kak cQepbl YeJI0BEYECKOU
JEATEIIbHOCTH, JTANOB €€ Pa3BUTUS M 3HAYMMOCTH JUIS Pa3BUTHUS LMBWIA3ALNU,
OBJIQJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KYJIbTYpOM KakK CpeJICTBOM
MO3HAHUST MHpPA, OBJAJECHUEM MPOCTEUIIMMU HaBBIKAMU HCCIIEI0BATENbCKON
NEATEIIbHOCTH;



6) ¢usmueckoe BocnuTranue, GopmMHpoBaHHE KYJbTYPbl 310POBbSl H
IMOLUMOHAJIBLHOIO 0JIArONOJIYYHs:

FOTOBHOCTBHIO MPHUMEHSTh MATEMAaTHYECKHE 3HAHWUS B HMHTEpecax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  o00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTHAbIXa, pEryJsapHas Quznueckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa peQIECKCHH, NPU3HAHUEM CBOETO
IpaBa Ha OITMOKY M TAKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHEHTALIMEN HA MPUMEHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXAIOIIEeH cpenbl, IIaHUPOBAHUS TOCTYIIKOB U
OLICHKM WX BO3MOXHBIX TMOCJECICTBUM JJI1 OKPYXKAIOWIEH CpPENbl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPOOIeM U IyTeH UX PEIICHUS,

8) ajanranus K U3MEHAIMMCSH YCJIOBHSAM COLUMAJIBLHOM M NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSAM B YCIOBHUAX HEONPEACITEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEU KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YUYUTHCS Yy JPYTUX JIOJICH, MPUOOpETaTh B COBMECTHOHN IEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONBITA JPYTHX;

HEOOXOJUMOCThIO B ()OPMUPOBAHMM HOBBIX 3HAHWH, B TOM YHCJIE
bopMyIMpOBaTh WS, IIOHITHS, TUIIOTE3bl 00 00BEKTAX U SABJICHUSAX, B TOM YHUCIIC
paHee HEM3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIONIUNH KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JeHCTBUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKH U
MOCJICACTBUS, (OPMHPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble Jiornueckue aeicTBUA:

e BBIBJIATH U XapAKTEPU30BATH CYIIECCTBEHHBIC NMPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOUIEHWH MEXKIY MOHATUIMH, (POPMYIHPOBATH
ONpEACICHUs] TOHATHM, YCTAHABIMBATh CYLIECTBEHHBIM  MPU3HAK
KJ1accupuKalii, OCHOBAaHUS JJii OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
MPOBOJIMMOTO AaHAJIN3A;

e BOCIpPUHUMATH, (opMyIHUpOBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, €AMHUYHBIC, YaCTHhIE U oOIIue,
YCJIOBHBIE;



BBISIBJIAITH ~ MAaTEMAaTHMYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, JaHHBIX, HAOMIOACHUSX U YTBEPKIACHUSX,
npemjiaraTh ~ KpUTEpUM Ui BBISIBJICHUS  3aKOHOMEpPHOCTEH U
IIPOTUBOPEYNH;

JienaTh BBIBOABI C HWCIIOJIB30BAHWEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTHH;
paz0OupaTh 10Ka3aTeIbCTBA MATEMATUUYECKUX YTBEPXKICHUN (TIPSIMbIE U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIBHO HECJIOXKHBIE JOKa3aTebCTBA
MaTeMaTH4ecKnx (aKkToB, BHICTpaWBaTh APTYMEHTAIMIO, IPUBOIUTH
IPUMEPHI U KOHTPIIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHNUS;
BBIOMpATh Croco0 perieHus yuyeOHoW 3adauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB peElUIeHUs, BBIOMpaTh Haubosee MOAXOIAIIMN ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

ba3oBble ucciiegoBare/ibCKHe JAeiiCTBUSA:

HCIIOJIB30BaTh BOIPOCHI KaK HCCIIEI0BATEIbCKUNA MHCTPYMEHT ITO3HAHUS,
dbopMyIHpOBaTh BOIMPOCH], (HUKCUPYIOIIUE IPOTHBOPEUHE, IpodieMy,
CaMOCTOSITeJIbHO yCTaHaBJIMBaTh HCKOMOE | JaHHOE, (OpPMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MO3UIIUI0, MHCHHE;

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJIICHHOMY IIJIaHY HECIOKHBIM
DKCIIEPUMEHT,  HEOOJIbIIOE  MCCJIACAOBAaHWE IO  YCTAHOBJICHHIO
OCOOCGHHOCTEM MaTeMaTUYECKOTO0 OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXKy COOO0M;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUSI U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIONEHUS, WCCIEAOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIhTaTOB, BEIBOJIOB U 000OIIECHHUIA;

IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOIECCa, a TAKXKE BBIABUTATH
TIPEIOJIOKEHHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh W HM30BITOYHOCTh HH(OpPMALMU, JAHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHUs 3a1a4u;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U POPM IIPEICTABIICHUS;

BbIOMpATh (opMy TMpeACTaBiIeHUS HHQOpMAMKU M WILTIOCTPUPOBATH
perraemMbie 3aa4yd  CXEMaMH, JuarpaMMaMH, WHOW Tpadukodl ©u ux
KOMOMHAIIMSIMHU;

OLICHMBAaTh HAAEKHOCTh WHGOpPMAIMU MO KPUTEPHUSM, MPEATIOKEHHBIM
yuuTeneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe 1eiCTBUSA:



BOCIIpUHUMATh H  (OPMYJIUPOBATh CYXICHUS B COOTBETCTBHUU C
YCIOBUSIMHU U TETSIMU OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pPCHHSI B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly peIieHus 3a/1a4i, KOMMEHTHPOBATh TIOJyUYCHHBIN Pe3yJIbTaT;

B X0JI¢ 0OCYKJIEHUS 3a/1aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIaeMOM TEMBI,
po0JIeMBbI, perraeMoi 3a/1auu, BHICKAa3bIBaTh HJICH, HAICICHHBIC HA MIOMCK
pEIICHUs, COIMOCTABIATh CBOM CYXKIEHHS C CYXICHUSMH JPYTUX
YYaCTHHKOB JHaiora, OOHApY>KWBAaTh Pa3IMdnie W CXOJCTBO IO3WIIMHA, B
KOPPEKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHSI,
NPEACTABIATh  pPE3yJdbTaThl  PEIICHHUS  3a7a4d,  JKCIECPUMEHTAa,
UCCJIEIOBAHUSI,  TPOEKTa,  CaMOCTOATEIBLHO  BBIOMpATh  (opmar
BBICTYIUICHHUS C YYETOM 3aJ1ay NIPE3EHTAIMU U OCOOCHHOCTEH ayAUTOPUH;
MOHMMATh W HWCIOJB30BaTh  MPEUMYIIECTBA  KOMAaHIHOH U
WHIUBUAIyAIbHOH paOOThl TPH PEMIeHWH YYeOHBIX MaTeMaTHYCCKUX
3a/1ay;

MPUHUMATh 1EJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM paloThl, pacmpenensiTb BHUABI padOT, OTOBAPUBATHCH,
o0CyXaTh MPOLIECC U pe3ysbTaT pab0Thl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYyNIOBBIX (opmax pabotsl (oOCykaeHus, oOMeH
MHEHUSIMH, MO3TOBBIE IITYPMBI WM JIpyTW€), BBINOJHATH CBOK YacTh
paboOThI M KOOPAUHUPOBATH CBOM ICUCTBUS C IPYTUMH YJIeHAMU KOMAaH/IbI,
OIICHMBATh KA4e€CTBO CBOETO BKJaJa B OOIIMA MPOIYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIbHO COCTAaBJIATH IJIaH, AITOPUTM PEIICHUs 3aJa4yd (MU €ro
4acTh), BBIOUpaATh CIOCOO pelIeHUs: ¢ YYETOM UMEIOIIUXCS PECypcoB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BapUAHTHI PEIICHUN C Y4ETOM HOBOW MH(MOpMAITUH.

CﬂMOKOHTpOJIb, IMOIMOHAJIBbHbINA HHTEJJIEKT:

BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI  Ipoiecca U
pe3yJibTaTa peleHus MaTeMaTUIeCKOM 3a/1auu;

NpEABUJIETh TPYJAHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTh MpPH PEIICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B JEATECIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, HAMIEHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;
OLICHMBATh COOTBETCTBUE PE3yJibTaTa JAESITENbHOCTU MOCTABICHHOMN LIeNn
U YCJIOBHSIM, OOBSCHATh MPUYUHBI JOCTHXKEHUS UM HEJIOCTHXKEHUS 1LIEJIH,
HAXOJIUTh OIMMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHmy oOyuenuss B 7 KJjacce OOydYarolMiiCsi TMOJIYYUT CIIECAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Yuciaa v BIYMCICHUA

BoinonHATh, codyeTass YCTHbIE M MNHChbMEHHBIE NPUEMBI, apuPpMETHUECKUE
JEUCTBHUS C PAllMOHAIIBHBIMU YUCIIAMH.

HaxoauTh 3Ha4eHHsS YWCIOBBIX BBIPAKEHUU, MPUMEHSTh pPa3HOOOpa3HbIC
c0ocOObI U MPUEMBI BBIUMCICHUS 3HAYCHHM APOOHBIX BBIPAKECHUMN, COAEpMKAIINX
OOBIKHOBEHHBIE U JIECTUYHBIE TPOOH.

[TepexonuTe OT OHOM (HOPMBI 3aIUCH YHUCEN K APYroM (mpeoOpa3oBbIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YACTHOCTU B OECKOHEUHYIO JECATHUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAAOUYNBATH PALlMOHAIIbHBIC YUCIIA.

OKpyrJsTh yncia.

BBINONHATS TPUKHUIKY U OLIEHKY PE3yJIbTaTa BHIYMCICHUH, OIIEHKY 3HAYCHUM
YUCJIOBBIX BBIPAXEHUH. BBINOMHATH AEHCTBUSA CO CTENEHSIMHU C HATYpPaJbHBIMU
MOKa3aTeJISIMH.

[IpuMeHATh  NpPU3HAKK  ACIUMOCTH,  Pa3ji0O)KEHUE Ha  MHOXHUTENIH
HaTypaJbHBIX YUCET.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337auM, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPLUUOHAIBHOCTBIO BEJIMYMH, MPOLIEHTAMH, WHTEPIPETHPOBATH
pe3yNbTaThl PEIIEHUs 3aa4 ¢ YYETOM OTPaHMYEHUH, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaEMbIX 0OBEKTOB.

AJiredpanyeckue BbIpaKeHUs

Hcnonb3oBaTh anreOpandyecKkyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, NPUMEHSTh
e€ B Ipoliecce OCBOCHUS y4eOHOro MaTepuarna.

Haxonuth 3HadeHUs: OyKBEHHBIX BBIPAKCHWM TPHU 3aJaHHBIX 3HAYCHUSX
NIEPEMEHHBIX.

BemonusaTe  npeoOpa3oBaHMsl  LIEJIOTO  BBIPAKEHUS B MHOTOWIEH
MPUBEIACHUEM MTOJIOOHBIX CIAra€MbIX, PACKPHITHEM CKOOOK.

BbIMONHAT YMHOKEHHME OJIHOWJIEHAa HAa MHOTOWIEH M MHOTOWIEHa Ha
MHOTOWICH, MPUMEHATH (DOPMYJIIBI KBaJIpaTa CYMMBI U KBaJIpaTa pPa3HOCTH.

OCyIIEeCTBIIATh PA3JIOKEHUE MHOTOWICHOB HA MHOMKUTEIM C IOMOILIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXMWTENS, TPYNIUPOBKU  CllaraeMbiXx,
npuMeHeHus: (OpMyJT COKPAIIEHHOTO YMHOKEHHUS.

[IpumensTh npeoOpa3oBaHKUsl MHOTOWICHOB JIJIsl PEIICHUST Pa3IMYHBIX 3a/1a4
U3 MAaTEMaTHKH, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHKHU.

Hcrnonb30BaTh CBOMCTBA CTENEHEW C HATypajJbHBIMU IIOKA3aTEISIMU IS
npeoOpa3oBaHus BbIpAKEHUH.



YpaBHeHUs U HEPABEHCTBA

Pemare nuHENHBIE ypaBHEHHUS C OJHOM NEPEMEHHOW, NPUMEHSS IIpaBuia
nepexoga OT UCXOIHOI'O YPAaBHEHMs K PaBHOCWIBHOMY eMy. IIpoBepsTs, sBisieTcs
JIM YUCJI0 KOPHEM YPaBHEHUS.

[IpumeHsTh rpaduyecKre METOIbI IPHU PEIIEHUN JTMHEWHBIX YPABHEHUN U UX
CUCTEM.

[TonOGupare mnpumepsl Map 4YHUCEN, SBIAIOIIMXCS PEIIEHUEM JUHEHHOIro
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPIMHATHOW IIOCKOCTH TpaduK JHUHEHHOTO YpaBHEHHUS C
JIBYMSI TIEPEMEHHBIMH, MOJIb3YSICh TIpaMKOM, HPHUBOJUTH HPUMEPHI PELICHUS
YpaBHEHHUS.

Pemate cucteMsl 1ByX JIMHEWHBIX YPAaBHEHUM C JByMS IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocraBnaTe W pemiaTe JIMHEMHOE YPAaBHEHUE WA CUCTEMY JIMHEMHBIX
YPaBHEHUN 1O YCJIOBHUIO 3aJa4d, HWHTEPHPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥l NIOJIyYECHHBIN Pe3yJIbTar.

DOyHKUIMHA

N3o0paxkath Ha KOOPJAUHATHOM MPSIMOM TOUKHU, COOTBETCTBYIOIIIHE 3a/IaHHBIM
KOOpJIMHATaM, JTy4YH, OTPE3KU, MHTEPBAJIbl, 3aMUCHIBATh YHCIOBbIE TPOMEKYTKU Ha
aNredpanvyecKoM SI3bIKe.

OtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM,
CTpOUTh rpaduiky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU ¥ = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUUNA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJINYMHAMHU: CKOPOCTb, BPEMs, PACCTOSIHUE, II€HA, KOJUYECTBO, CTOMMOCTb,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cnocod MpeACTaBICHHS W aHalW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH HH(OPMAIUIO U3 TPadUKOB PEAbHBIX MPOILIECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kiacce OOyYarONIMICS TOJYYHT CIETYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCICHUSA

Hcnonp30BaTh HaydaJgbHBIE IMPEACTABICHHUS O MHOKECTBE IEHCTBUTEIBHBIX
YHCell JJIsl CPaBHEHUS, OKPYTJICHHS U BBIUMCICHUM, N300pakaTh ACHCTBUTEIbHbIC
YHYCJla TOYKaMH Ha KOOPJAWHATHOU MPSMOM.

[TpumeHsATh TOHATHE apU(METHYECKOrO KBaJPATHOTO KOPHS, HaXOAWUTb
KBaJIpaTHbIE KOPHH, HCIIOJIBb3Ys IPU HEOOXOIMMOCTH KAJIBKYJSITOP, BBIIOJHAThH
npeoOpa3oBaHusl BBIPAKEHUMN, COJEP)KALIUX KBAJpPAaTHbIE KOPHHU, HCIOJb3Ys
CBOMCTBA KOPHEMN.



Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JECITHYHBIX
npoOeit u creneneit uucia 10.

AnredOpandeckue BbIPAKEHUS

[IpuMeHATh TOHATHE CTENEHW C LEJbIM IO0Ka3aTelIeM, BBIIOIHSITh
npeoOpa3oBaHus BBIPAXKEHH, COIEPIKAIUX CTENICHH C LEIbIM MTOKa3aTEeJIEM.

BbITIONHATE TOXIECTBEHHbIE MPEOOpPa30BaHMs PAMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE MPaBUJI ACHUCTBUHN HaJ MHOTOUYJICHAMH U alre0pandyecKuMu ApoOsiMHU.

PackmianpIiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEIIH.

[IpumeHsTh MpeoOpa3oBaHusl BEIPAXKEHHM I pELICHUS Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTUKH, CMEKHBIX PEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pewmiaty nMHENMHBIE, KBaJpaTHbIE YPaBHEHUS U PAllMOHAJIbHBIE YpaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI IBYX YPAaBHEHUH C ABYMsI IEPEMEHHBIMHU.

[IpoBOANTE MPOCTENIINE HUCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHHUEM IrpapUueCcKUX MPEACTaBIeHUH (yCTaHABIMBATh, UMEET
JU YpaBHEHUE WM CUCTEMAa YPABHEHUM PELICHUS, €CIM MUMEET, TO CKOJIbKO, U
nmpouee).

[lepexoauTh OT cIOBECHON (OPMYIMPOBKHM 3aJaud K €€ anreOpandeckoit
MOJEJIM C TIOMOILIBIO COCTaBJICHUS YPAaBHEHUS WM CHUCTEMbl YpaBHEHHUU,
MHTEPHPETUPOBATh B COOTBETCTBUHU C KOHTEKCTOM 3aJa4M ITOJYyYEHHBII pe3yJsbTarT.

[IpuMeHATh CBOWCTBA YHCIIOBBIX HEPABEHCTB [JII CPAaBHEHUS, OLICHKH,
pellaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM W MX CHUCTEMBI, /1aBaTh
rpa@uuecKy0 WUTIOCTPALIMI0 MHOKECTBA PEIIEHUA HEpPAaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DOyHKUIMHA

[TorumaTe ¥ UCMONB30BaTh (DYHKIIMOHAIBHBIC TOHITHS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYEHMsI), ONpEACNITh 3HAUYeHHE (YHKUUU O 3HAYEHUIO
aprymeHTa, OrpeaeiaTh CBOMCTBAa (PYHKIMU 10 €€ rpaduky.

Crpoutsb rpaduku 351IeMEeHTapHBIX (QYHKIMA BUIA:

y = k/ix, y = x2, y = x3,y = |x|, y = VX, onucsiBath cBOiiCTBA UHCIOBOI
byHkmu 1o e€ rpaduky.

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi TMOJYYUT CIICAYIOIINE
MpEeIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

CpaBHHBaTh U YIOPSIOYMBATH PALIMOHAIBHBIE U UPPALMOHAIBHBIE YHCIIA.

Bemonusate apudmernyeckue ACHCTBUS C  pPalMOHAIBHBIMH  YHCIAMH,
coyeTass YCTHbIE M NHUCBMEHHBIE TMPUEMBI, BBIIOJHATh BBIYMCICHUS C
UppalMOHAIbHBIMU YUCIAMU.



HaxoauTe 3HaueHUsi CTENEHEH C LEJbIMA [OKa3aTeJsIMU U KOPHEM,
BBIYUCIISITh 3HAYEHUS YHCIOBBIX BBIPAKECHUM.

OKpyrJisIiTh JEWCTBUTEIBHBIE YHWCIA, BBINOJIHATh NPUKHUAKY PE3YJbTaTa
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKCHUMU.

YpaBHeHus U HEPABEHCTBA

Pewmate JMHENHBIE W KBaJApATHBIC YPaBHEHWS, YPAaBHEHUSA, CBOISIIHMECS K
HUM, TIpOCTENIIINE APOOHO-pAIIMOHANIBHBIE YPABHEHHUS.

Pemate cucremsl IBYX JIMHEWHBIX YPAaBHEHUM C JABYMS IEPEMEHHBIMU H
CHUCTEMBI JBYX YPABHEHUN, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JIMHEWHBIM.

Pemiath TeKCTOBbIE 3ajauu  aJireOpaundeckuM CHocoO0OM C  MOMOIUIBIO
COCTaBJICHUsI YPABHEHUS WUJIA CUCTEMBI JIBYX YPABHEHUM C ABYMsI IEPEMEHHBIMU.

[IpoBOANTE MPOCTEUIINE UCCIENOBAHUS YPABHEHUN U CUCTEM YPaBHCHUM, B
TOM YHCJIE C TPUMEHEHUEM IpaUueCcKuX NpeICTaBICHUI (YCTaHABIMBATH, UMEET
JY YpaBHEHWE WIM CHCTEMA YPAaBHEHUM PELICHMS, €CIIM UMEET, TO CKOJIBKO, U
nmpouee).

Pemate nuHelHbIE HEpPaBEHCTBA, KBaJpaTHBIE HEPaBEHCTBA, H300pa)kaTh
pelIeHNuE HEPABEHCTB HA YMCIIOBOW NIPSMOM, 3alMCHIBATH PELICHUE C IOMOIIBIO
CUMBOJIOB.

Pemiate  cuCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOYAIOIIME KBAJApPAaTHOE HEPABEHCTBO, H300pa)xkaTh pEIICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM NPSMOM, 3alIMChIBATh PELIEHHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUHN PA3JIMYHBIX 331a4.

DOyHKIUU

Pacnio3naBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUYECKH

pacnoJioKeHNe Ha KOOPJIAWHATHOM MIIOCKOCTH TpadUKOB (PYyHKIUN BUOA: y = kx, y
—kx+b y=kix,y=ax2 +bx+c¢, y=x3, y=1x y= |x|, B 3aBHCHMOCTH OT
3HaYEHUN KOA(DPUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIHIA.

Ctpouth U HM300pakaTh CXEMATHYECKU TpaPUKU KBAIPATUUYHBIX (DYHKIIHM,
OMKCHIBATH CBOMCTBA KBAJPATUUHBIX (PYHKIUHI MO UX Tpaduxam.

Pacno3naBaTh KBaApaTUyHy0 (QYHKIUIO 1O (popmylie, IPUBOAUTH TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Yucii0BbIe MOCTAECAOBATEIBLHOCTH H IPOTPEeCCHU

Pacno3sHaBaTh apu(METHUECKYI0 U TE€OMETPUYECKYHO IPOTrPECCUU MpU
Pa3HbIX CIIOCO0AX 3aaHMsl.

BbINONHATE  BBIUMCIEHHUS C UCHOJB30BaHUMEM (OpPMYJd N-ro 4ieHa
apu(MeTHYeCcKo U TeOMETPUYECKOM MPOrpecCcuii, CyMMBI MEPBBIX N YJICHOB.

N300paxaTh YIEHBI MOCJIEIOBAaTENbHOCTY TOYKAMHU Ha KOOPIAWHATHOU
IJIOCKOCTH.



Pemarp 3amaum, CBSI3aHHBIE C YUCIIOBBIMH TOCIIEIOBATEIHHOCTSIMHU, B TOM
qHCIie 3a/1a4U U3 PEATbHOHN JKU3HHU (C MCIOJIb30BAHUEM KalbKYJIATOPA, IUPPOBHIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIE)

Ne n/m Kourpoabnsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTesibHbIE pecypchl
padoThI padoThI
4 .P
1 MEE H BRIHCICHIA FatHOHAIBHbIC 25 1 https://m.edsoo.ru/3T961 1 VNP
qucna
2 AnreOpanyeckue BbIpaKeHUs 27 1 https://m.edsoo.ru/XKZQS616W
3 YpaBHEHUS U HEPABEHCTBA 20 1 https://m.edsoo.ru/6M3BVY 10F
4 Koopaunats! u rpaduku. OyHKumun 24 1 https://m.edsoo.ru/HIOISNIVV
5 [ToBTOpEeHME M 000OIIEHNE 6 1 https://m.edsoo.ru/XBWB6SAXB
OBILEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME




8 KUIACC

KoaudecTBO 9acoB

HaumeHoBaHue pa3ieioB U TeM DJieKTpoHHbBbIE (I (PPOBbBIE)
Ne n/m Kontpoabnbsie IlpakTuueckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
q enns. K e
1 HCIa 1 BRITHCTCHITA. RBaPaTHR! 15 https://m.edsoo.ru/ORMAGNHCK
KOpHU
Yucna u Beruncienus. CTeneHs ¢
2 7 https://m.edsoo.ru/Q7A3CXOIL
LIEJIBIM ITOKa3aTelIeM
AnrebpanyecKkue BhIpaKCHUSI.
3 .. 5 1 https://m.edsoo.ru/GB7K30KCG
KBanparsslii TpéXuieH
Anre0 .
4 JITCOPAHICCKHC BRIPWKCHIA 15 1 https://m.edsoo.ru/Y683RP1V9
Anrebpanueckas 1poOb
YpaBHeHUS 1 HEPABCHCTBA.
5 P P e 15 1 https://m.edsoo.ru/UDKT3SX0P
KBanparusie ypaBHeHUs
VpaBHenus u HepaBeHCTBA. CUCTEMBI
6 P . p 13 https://m.edsoo.ru/1COHSLYTW
ypaBHEHUU
VYpap .
7 PABHCHI 1 HepapeHotna 12 1 https:/m.eds00.ru/SDGS 10004
Hepasencra
8 Oynaknun. OCHOBHBIC TTOHATHUS 5 https://m.eds00.ru/30QTSJORU
9 Oynkuuu. Yncnossle GyHKIUN https://m.edsoo.ru/B2NFZC7XH
10 [ToBTOpeHue n 00obIICHNE 6 2 https://m.edso0o.ru/SQCVOUFOT
OBIIEE KOJIMYECTBO HACOB I10 102 6 0
I[TPOTPAMME




9 KUIIACC

KoauuecTBO 4acoB

Ne HanmenoBaHue pa3jiesioB U TeM JuiekTpoHHbIE (HU(POBbIE)
KonTpoabubie IIpakTuueckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Yucia 1 BeMucieHUs. JleiCTBUTEIILHEIE
1 A 9 https://m.edsoo.ru/E9QJ7QONTB
quciia
VYpaBHEHUS U HepaBeHCTBA. Y PaBHEHHUS C
2 p . p . p 14 1 https://m.edsoo.ru/LLGLQKIU2
OJIHOY TIEpEMEHHOM
VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI
3 . 14 1 https://m.edsoo.ru/UTNAJAKLP
ypaBHEHUU
YpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 https://m.edsoo.ru/ZFUMLNDJK
5 DyHKIMHU 16 1 https://m.edsoo.ru/'SYHPVCOAU
YucnoBbIe IOCIEN0BATEILHOCTH 15 1 https://m.edsoo.ru/LT2RT120]
IToBTOpenue, o000IIEHHE,
7 p HI . 18 1 https://m.edsoo.rt/YMZ3IOUNQ
cucTeEMAaTHU3aIns 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KoanuecTBo yacos
Ne Hara DJIeKTpOoHHbIe U (pPOBbIE
Tema ypoxa Kourpoabnbsie IIpakruueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE peCypchbl
padoThI padoThI
1 [ToHsiTHE panOHAIBLHOIO YHCIIA 1 https://m.edsoo.ru/JJSPOLJ5P
Apudmerndeckue 1eicTBHS C
2 1 https://m.edsoo.ru/5YQS 110PH
palloOHAIBLHBIMH YUCIIAMU
Apudmerrdeckue I1UCTBUS C
3 1 https://m.edsoo.ru/VBKUYA1I3
paldoOHATBLHBIMH YUCIIAMU
Apudmerndeckue I1eHCTBUS C
4 1 https://m.edsoo.ru/RKKGCDWDX
palroHaIbHBIMU YUCIAMH
Apudmerndeckue 1eicTBHS ¢
5 1 https://m.edsoo0.ru/6J97WH7B0
palMoHaIBLHBIMH YHUCIIAMU
Apudmernueckue 1eMcTBUs C
6 pucp 8 1 https://m.edsoo.rt/XOBICPKYU
palroHaIBLHBIMH YHUCIIAMU
CpaBHeHue, ynops/1041MBaHue
7 P YHOpHA 1 https://m.edsoo.ru/QSHC4XNNI1
paroHaIbHBIX YHCE
CpaBHeHnue, yIopsagouuBaHue
8 P YROPAA 1 https://m.edsoo.ru/ZXX160XM6
paloOHATBHBIX YUCEI
CpaBHeHue, ynops/1041MBaHue
9 P YHOPHA 1 https://m.edsoo.ru/68SKNGFY 1
paroHaIbHBIX YHCEI
CrermneHb ¢ HATYpaIbHBIM
10 P 1 https://m.edsoo.ru/JINAP6MXKP
MOKa3aTeseM
CrermneHnb ¢ HaTypaJbHBIM
11 1 https://m.edsoo.ru/7XOSTGAUE
MoKa3aTeJieM




12

13

CrerneHb ¢ HaTypaJIbHBIM
IoKa3aTeseM

Crernenb ¢ HaTypaJIbHBIM
MoKasaresiem

https://m.edsoo.ru/Z2DMKS5TOQ

https://m.edsoo.ru/30K9HK3E5

14

15

16

17

CrerneHsb ¢ HaTypaJIbHBIM
IIOKa3aTeneM

Pemnienyie OCHOBHBIX 3314 Ha
IpoOu, IPOLIEHTHI U3 peabHON
NPaKTHKH

Pemienne ocHOBHBIX 3a/1a4 Ha
JIpoOH, IPOLIEHTHI U3 PEaIbHOMN
MPAKTUKU

Pemenrie OCHOBHBIX 3aj1a4 Ha

JIpoOH, IPOLIEHTHI U3 PEaIbHOMN
MPAKTUKU

https://m.edsoo.ru/XRAUSPIXC

https://m.edsoo.ru/88A9SXJOC

https://m.edsoo0.ru/ZK6CAOTTS

https://m.eds00.ru/XJOO68PRV

18

Pemrenyie ocHOBHBIX 3a7a4 Ha
JpoOH, TIPOLIEHTHI U3 PEATHHOU
MIPaKTUKHU

https://m.edsoo.ru/ZRZR56B42

19

20

21

IIpu3Haku A€IUMOCTH,
Pa3JIoKEHUS HA MHOXKUTEN
HaTypaJIbHBIX YNCET

IIpu3Haku A€IUMOCTH,
Pa3I0KEHNU HA MHOKUTEIN
HaTypaJIbHBIX YNCET

PeanbHbIC 3aBUCUMOCTH.

[Ipsimast u oOpaTHas
IIPONOPLUOHAIIBHOCTH

https://m.edsoo.ru/M9B2Y0O6EH

https://m.edsoo.ru/QMEKSFB3K

https://m.edsoo.ru/ZGBIDNS4T

22

PeanpHbIE 3aBUCUMOCTH.

https://m.edsoo.ru/7P7GGF7FW




23

[Tpsimast u oOpaTHas
MPOMOPIMOHAIBHOCTH
PeanbpHbIe 3aBUCUMOCTH.
[Ipsimast u oOpaTHas
MPONOPLUUOHAIBHOCTH

https://m.edsoo.ru/SDPN9TZ6X

24

PeannHabIe 3aBUCUMOCTH.
[psimast u oOpaTHas
MPONOPLIMOHATIBHOCTH

https://m.edsoo.ru/TQHPVAWHS

25

26

KonTtponpsHast pabora o Teme
"PanmonanpHble yucna'

BYKBCHHbIe BBIPAXXCHHA

https://m.edsoo.ru/HBPVHNVWX

https://m.edsoo0.ru/6UVOUYGHZ

27
28

Dopmysl
Dopmyiibl

https://m.edsoo.ru/ULONSB6MQ
https://m.edsoo.ru/811X5GM37

29

ITepemennsbie. Jlonmyctumele
3HAUEHUS IEPEMEHHBIX

https://m.edsoo.ru/U1S48TT7P

30

[IpeobpazoBanmne OyKBEHHBIX
BBIPAXEHUH, pacKpbITHE CKOOOK
U TIPUBE/ICHUE MOT00HBIX
cllaraeMbIxX

https://m.edsoo.ru/SAWKACS5UI

31

32

33

[TpeoOpa3oBaHue OYKBEHHBIX
BBIPAXEHHM, pacKpbITHE CKOOOK
U TIPUBE/ICHUE MOT00HBIX
CllaraeMbIX

[IpeobpazoBanue OyKBEHHBIX
BBIpa)KEHUH, PACKPBITHE CKOOOK
U TIpUBEJIEHUE MOA00HBIX
cllaraeMbIX

[Ipeo6pazoBanre OYKBEHHBIX

https://m.edsoo.ru/NMFL9ZXGT

https://m.edsoo.ru/MT7LIHJTI

https://m.edsoo.ru/2PS60L.2MX




BBIPAXECHHH, PACKPBITHE CKOOOK
U TIPUBEJICHUE MTOA00HBIX
craraeMbIX

CBoiicTBa CTENEHH C

34 https://m.edsoo.ru/NWOPGZD5X
HATypaJIbHBIM IT0Ka3aTelieM
CBOMCTBA CTEIEHH C

35 POMCTBA CTElCHH https://m.edsoo.ru/FHT0O6IK9
HATYpaJIbHBIM ITOKA3aTEIIEM
CBOJICTBA CTEIEHH C

36 POHCTRA CTenehi https://m.edsoo.ru/B6428B6HE
HATYpPaJIbHBIM ITOKA3aTeIIEM

37 MHuorousneHsl https://m.edsoo.ru/SBYRPH630Q

38 MuorouieHsl https://m.edsoo.ru/TX5A1BYOP
Clo)xeHue, BEIYMTaHUE,

39 https://m.edsoo.ru/SQUZRWDNE
YMHO)KEHUE MHOTOUYICHOB
CnosxeHue, BEIYUTAHUE,

40 https://m.edsoo.ru/V1EABSLKS
YMHO)KEHUE MHOTOUYICHOB
CrnoxxeHue aHue

41 JTOFCHIE, BHIAHTARHC, htps://m.eds00.ru/9SIVSVCCR
YMHOKEHHE MHOTOUYJICHOB
CnoxeHue, BEIYMTaHUE,

42 https://m.edsoo0.rt/SMVOVWOOX
YMHO)KEHUE MHOTOUYJICHOB
DopMyIIEl COKpAIIEHHOTO

43 pMYy patll hitps://m.eds00.ru/NO4UJ 1909
YMHOKEHUS
o -

44 OPMYJIBT COKPATIEHHOTO htps://m.edsoo.r/HO43N45XG
YMHOKEHUS
o .

45 OPMYJIBI COKPAIICHHOTO https://m.edsoo.ru/M65HAZI9K
YMHOXKEHUS
DopMyIEl COKpAIIEHHOTO

46 pMYy patll https://m.eds00.ru/GKZX20Z60
YMHOKEHUS

47 DopMyIbl COKpALIEHHOTO https://m.edsoo.ru/I0OVSJ490G




YMHOXCHHA

PasnoxxeHne MHOTO4WIEHOB Ha

48 https://m.edsoo0.ru/SNDJBUQPC
MHOKHTEIIH
Paznosxenne MHOTOYICHOB Ha

49 https://m.edsoo.ru/IFZ9ZMWBF
MHOKHUTEIIN
PaznoxxeHrne MHOTOYJIEHOB Ha

50 https://m.edsoo.ru/VHOYO83S6
MHOKHTEIIH
Paznosxkenne MHOTOUYIEHOB Ha

51 https://m.edsoo.ru/OW7BZH4R7
MHOKHTEIIH
KourpomnbHas padora o teMe

52 " p p " https://m.edsoo.ru/BDDEVS4EK

AnrebpanuecKue BHIPAKCHHS

VYpaBHeHue, npaBuia

53 npeoOpa3oBaHus ypaBHEHUS, https://m.edsoo.ru/GRHIGP2KI
PaBHOCWJIBHOCTh YPaBHEHUU
Jlunelinoe ypaBHEHUE C OAHOU

54 [IEPEMEHHOM, pelIeHue https://m.edsoo.ru/JIIAC3MES
JIMHEUHBIX YPaBHEHUN
JIuHeitHoe ypaBHEHUE C OJHOMU

55 MIepEMEHHOM, peleHne https://m.edsoo.ru/OQRSEMONP
JIMHEUHBIX YPaBHEHUN
JIuHeitHoe ypaBHEHUE C OJTHOU

56 NEPEMEHHOM, pelieHne https://m.edsoo.ru/D69WXRO9D
JIMHENHBIX YPAaBHEHUN
Pemenne 3amag ¢ moMoIbIo

57 . https://m.edso00.ru/PQ795X9GS
ypaBHEHUU
Pemenue 3aga4 ¢ moMOIIBIO

58 . https://m.edsoo.ru/NAYY0Z53U
yYpaBHEHUN

59 Pemenne 3amay ¢ TOMOIIBIO https://m.edsoo.ru/A2Y4UUQVN




ypaBHEHUH

Pemenue 3a1a4u ¢ mOMOIIBIO

60 . 1 https://m.edsoo.ru/NOYLOHCLZ
ypaBHEHUH
61 Jlurieiitioe ypasHeHHe ¢ AByMs 1 https://m.edsoo.ru/W14LGR2MY
NEPEMEHHBIMH U €T0 Ipaduk
62 Jlineiitioe ypaBHeHie ¢ AByMs 1 https://m.edsoo.ru/LSTETJ2C6
HEPEMEHHBIMU U €ro rpaduk
Cucrema ByX JIMHEHHBIX
63 YpaBHEHUH C ABYMsI 1 https://m.edsoo.ru/QTD7JFP1J
HepEeMEHHbIMU
Cucrema ByX JIMHEHHBIX
64 ypaBHEHUH C ABYMsI 1 https://m.edsoo.rt/OAGIEXGNA
NIEpPEMEHHBIMH
Cucrema 1ByX JIMHEHHBIX
65 YpaBHEHUH C ABYMsI 1 https://m.edsoo.ru/HPXUV46S1
NIepEMEHHBIMH
Cucrema AByX JTMHEHHBIX
66 YPaBHEHHUH C IByMs 1 https://m.edso0.rut/OUPINYNVT
HepEeMEHHBIMU
67 Pewienne cucreM ypaBHEHUN 1 https://m.edsoo.ru/3ATIOIWTX
68 Pemenue cucrem ypaBHEeHUI 1 https://m.edsoo.ru/4RXQ705DK
69 Pemenue cucrem ypaBHEHUI 1 https://m.edsoo.ru/K46IJM2756
70 Pemenne cucrem ypaBHEHHN 1 https://m.edsoo.ru/BOE2ZSFE2
71 Pewienue cucreMm ypaBHEHUN 1 https://m.edsoo.ru/SJOXABKOI
72 FOHTP?HLHM pabora o reme 1 https://m.edsoo.ru/SUUBMW2MW
Jluneitnsle ypaBHeHUS"
73 KoopaunaTa Touku Ha npsMoi 1 https://m.edsoo.ru/J66IRK3NT




74 UucnoBbie TPOMEKYTKH 1 https://m.edsoo.ru/SSFASVYRF
75 YHucnoBble TPOMEKYTKH 1 https://m.edsoo.ru/MAHAVI11]
Paccrosiane mex BYMS
76 A }:M . 1 https://m.eds00.ru/9QZUGCUFD
TOYKAMH KOOPIUHATHOU TIPSIMOM
Paccrosiane mex
77 Y HB}:MH . 1 https://m.edsoo.ru/PV132Y944
TOYKaMHU KOOPJAMHATHOU MIPSAMO
IIpssMoyroapHas cucreMa
78 pAMOYT | https://m.eds00.ru/CO30ERBS0
KOOpJMHAT Ha TUIOCKOCTH
[IpsaMoyronsHas cucrema
79 p T 1 https://m.edsoo.ru/NCF8JGC5X
KOOpJMHAT Ha TUIOCKOCTH
[TpuMmeps! rpadUKOB, 3aJaHHBIX
80 PHMEPEI rPadHKOB, 321 1 https://m.cds00.r/OPJQUG389
dbopmynamu
ITpuMeps! rpad@UKOB, 3aJaHHBIX
81 P prt rpad g 1 https://m.edsoo.ru/LOC2FIZXO
bopmymamu
ITpumeps! rpadUKOB, 3aJaHHBIX
82 p pot rpady a 1 https://m.edsoo.ru/QBNSNXORE
bopmynamu
Yrenune rpa@KOB pealbHBIX
83 p (bv p 1 https://m.edsoo.ru/DXYUCRJ0OB
3aBUCUMOCTEN
Yrenue rpadUKoB peabHBIX
84 p (bv p 1 https://m.eds00.1u/6K9KNZOTV
3aBACUMOCTEN
85 [TonsTie QyHKINM 1 https://m.edsoo.ru/07DATMB42
86 I'paduk pynkimm 1 https://m.edsoo.ru/TZMJKT53T
87 CgoiicTBa (pyHKIMH 1 https://m.edsoo.ru/SISWITWRK
88 CgoiicTBa (pyHKIMH 1 https://m.edsoo.ru/XZFOX71JC
89 Jluneitnast pyHkuus 1 https://m.edsoo.ru/C3IFTZAUXY
90 Jlunelinas QyHKIUSA 1 https://m.edso00.ru/CSINSCITT
91 [Toctpoenue rpaduka TMHEHHON 1 https://m.edsoo.ru/ALDEVUW7L




92

byHKIUHA
[Moctpoenne rpaduka TuHEHHON
byHKIUA

https://m.edsoo.ru/AG8V2CCL2

93
94

I'padux pynkuum y =[x|
I'padux bynkmmm y =[x|

https://m.edsoo.ru/U2B6L.BB43
https://m.edsoo.ru/L17LHIBMJ

95

KontponbHast pabora o Teme
"KoopauHatsl u rpaduku.
Oynkuun" / Beepoccuiickas
npoBepoyHas paboTta

https://m.edsoo.ru/057QJMNO5

96

97

98

Wrorosast koHTpOIBHAS paboTa /
Bcepoccuiickas npoBepoyHas
pabora

[ToBTOpEHHE OCHOBHBIX IMOHATHIA
U METOIOB Kypca 7 Kiacca,
0000111eHNEe 3HAHNIT
[ToBTOpEHNE OCHOBHBIX MOHITHI
U METOJIOB Kypca 7 Kjacca,
000011IeHNe 3HAHMIT

https://m.edsoo.ru/UJPPNSA43

https://m.edsoo.ru/69OMBVGGTM

https://m.edsoo.ru/VM6BWRAO1

99

IToBTOpEHNE OCHOBHBIX OHATHI
U METOJIOB Kypca 7 Kjacca,
000011IeH1E 3HAHUI

https://m.edso00.ru/05O1XLYKM

100

IToBTOpEHNE OCHOBHBIX TOHATHIA
Y METOJIOB Kypca 7 Kiiacca,
000011IeH1Ee 3HAHWI

https://m.edsoo.ru/NXJQTIV2B

101

102

[ToBTOpEHNE OCHOBHBIX MOHSITHI
Y METOJIOB Kypca 7 Kiiacca,
000011IeH1Ee 3HAHUI

HOBTOp €HHE OCHOBHBIX MOHITHMN

https://m.edsoo.ru/3TWCLI18ED

https://m.edsoo.ru/VFV8G92XL




U METOJIOB Kypca 7 Kjacca,
000011IeH1Ee 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 102



8 KUIACC

KoauuecTBO 4acoB

Ne Hara DJIeKTpoHHbIe UG pPOBbIE
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bceero u3ydeHusi oOpa3oBaTe/IbHbIE pecypchl
padoThI padoThI

1 KBagpaTHbiii KOpeHb U3 UKciia 1 https://m.edsoo.ru/3PYSJ3U86
ITo e 00 aIMoOHAJILHO

2 T HPPAtHOHATLHOM 1 https://m.edsoo.ru/TO1FCTPEP
YHCIIC
JlecaTnynbie MPUOIMKCHHS

3 1 https://m.edsoo.ru/PSDUTXXKO
HUPPALMOHATIBHBIX YUCE
JecsTuynbie MpUOIKEHUS

4 1 https://m.edsoo.ru/U7480B1Y5
HUPPALMOHATIBLHBIX YUCE

5 JelicTBUTENbHBIE YKCIIA 1 https://m.edsoo.ru/79TXEY8FV
CpaBHeHHE JCHUCTBUTEIBHBIX

6 P A 1 https://m.edsoo.ru/J5SVG5LR7S
YHUCeI
CpaBHEHHE TEUCTBUTEIBHBIX

7 1 https://m.edsoo.ru/01XPS5E2H
qHCeN
ApubdmMeTnueckuii KBaJpaTHBINA

8 puch AP 1 https://m.edsoo.ru/VAEN1S6V1
KOpEHb

9 VYpaBHeHue Buaa x> = a 1 https://m.edsoo.ru/3JYROJY XS
CBoiicTBa apu(PMETHICCKUX

10 pud . 1 https://m.edsoo.ru/6PF3GHKFE
KBaJIPAaTHBIX KOPHEH
CaotiicTBa apuMeTUUECKUX

11 . 1 https://m.edsoo.ru/ZWRT952Y4
KBaJIpaTHBIX KOpHEH
[IpeoOpazoBaHme YNCTOBBIX

12 BBIPAKECHUM, COACPIKALUX 1 https://m.edso0.ru/6301JGP3Z

KBaApPAaTHBIC KOPHHU




13

14

15

[IpeoOpaszoBaHKe YUCTOBBIX
BBIPAXKEHUM, COJIEPHKALIUX
KBaJpaTHbIE KOPHU
[IpeoOpa3zoBaHKe YUCTOBBIX
BBIPAXKEHUM, COJIEPHKALTUX
KBaJIpaTHbIE KOPHU
[Ipeobpa3zoBanue YUCIOBBIX
BBIPAXKEHUM, COJIEPHKAITUX
KBaJIpaTHbIE KOPHU

https://m.edsoo.ru/SVPTOXEBR

https://m.edsoo.ru/151VDLKUY

https://m.edsoo.ru/JT3RAMNER

16

17

CrereHs ¢ LEIBIM TTI0Ka3aTeIeM

CranpapTHas 3anKCh YHUCIIA.
Pa3meps! 00beKTOB
OKpYXaromero Mupa (ot
AIIEMEHTAPHBIX YaCTHIL 10
KOCMHYECKHX 00BEKTOB),
JUTUTEIBHOCTH TPOIIECCOB B
OKPYXaIOIIeM MHpe

https://m.edsoo.ru/SEJEHTO11

https://m.edsoo.ru/SLR8SF4V6

18

19

CBolicTBa CTENEHH C LETIBIM
IoKa3aTejieM

CBoliCTBa CTEIICHU C O CJIbIM
IIoKa3aTcjieM

https://m.edsoo.ru/73DCZHCDB

https://m.edsoo.ru/JSXJD3SRP

20

CBolicTBa CTENEHH C LETIBIM
IoKa3aTejieM

https://m.eds00.ru/2950Y2QME

21

22

CBolicTBa CTENEHH C LETTBIM
IoKa3aTejieM

CBoOICTBa CTEIICHU C O CJIBIM
IIoKa3aTcjieM

https://m.edsoo.ru/4SFFT1US4

https://m.edsoo.ru/MJMHAI34E

23

KBagpartHslil TpEXuneH

https://m.edsoo.ru/ WIOBFQW90




24

KBagpaTHbiii TpExwieH

Paznoxenue kBapaTHOro

https://m.edsoo.ru/PM9Q3ZUAL

25 .. https://m.edsoo.ru/OR3MUMSW 1
TpEéXuiieHa HA MHOXKHUTEIN

26 Pasnoaerue kpajpatHoro https://m.edsoo.r/SOBG3CPSE
TpEXUIeHa HA MHOXHUTEIN
KonTponbhas pabota no remam

27 "KBanpatubie kopau. CTeneHu. https://m.edsoo.ru/O36XRGIQS
KBanpatnsiii Tpexusnien"

28 Anrebpanueckas 1poOb https://m.edsoo.ru/OBCM3MZ4J
JonycTuMble 3HaUEHUS

29 MePEMEHHBIX, BXO/ISIINX B https://m.edsoo.ru/A2ALJCKN5
anreOpanyecKre BEIPaKCHUS
JlonycTrmble 3HaYEHUS

30 MEPEMEHHBIX, BXOJIAIINX B https://m.edsoo.ru/YMIS4PJ3A
anreOpanyecKre BEIPaKCHUS

31 (CHOBHOE CROHCTEO https://m.edso0.r1u/XNOZ18EQC
anreOpanyeckoi 1podu

32 Cokpaiienue apooei https://m.edsoo.ru/JSL.20LYZ8

33 Coxkpatenue apobeit https://m.edsoo.ru/PSCIFH6V2

34 Cokpaiienue apooei https://m.edsoo.ru/3RF22K1BA
CrnosxeHue, BBIYUTaHUE,

35 YMHOXEHHUE U JIEJIEHNE https://m.edsoo.ru/T2YC5SBOUR
anreOpanvecKkux Apooeit
CrnosxeHue, BBIYUTAHHE,

36 YMHOKEHHE U JCICHUE https://m.edsoo.ru/Y4RT87TSS5
anreOpanyeckux Apooeit
CloxeHne, BEIYATaHUE,

37 https://m.edsoo.ru/NQK42IH3C

YMHOKCHHUEC U JCIICHUC




anreOpanvecKux apooei

CnoxeHue, BEIYUTAHUE,

38 YMHOKEHHE U JCIICHUE https://m.eds00.ru/QI91ZWRG1
anreOpanvecKux apooei
[IpeobpazoBanue BeIpaXeHUH,

39 COJIepIKaIINX aNredpandecKue https://m.edsoo.ru/YVNZKPK65
npodu
[Ipeobpa3zoBanue BhIpaXeHUH,

40 coJieprKalIuX ainredpanyeckue https://m.edsoo.ru/LPFWMK7TJ
npobu
[IpeoOpazoBanue BbIpaKEeHHIH,

41 coJIepXKaIux aareOpandeckue https://m.edsoo.ru/VE1H89120
npobu
KonTponbhas pabota no Teme

42 " " https://m.edsoo.ru/4B6QF1CK3

Anrebpanueckas 1poOb

43 KBagparnoe ypaBHeHue https://m.edsoo.ru/W3XOESWYD
Hemnonnoe kBagpatHoe

44 AP https://m.edsoo.ru/AIN38VEFM
ypaBHEHUE
Henonnoe kBanpatHoe

45 https://m.edsoo.ru/GBI9Y63AN
ypaBHEHUE
dopmyiia KOpHEN KBAJIPATHOTO

46 PY7Ia Op AP https://m.edso0.ru/P20QUYN33
ypaBHECHUS
dopmyiia KOpHEN KBAaIPaTHOIO

47 pMy p AP https://m.edsoo.ru/9IM2AEEGA7
ypaBHEHUS
dopmyiia KOpHEN KBAJIPATHOTO

48 PYTIa Op AP https://m.edsoo.r/EAQWYSGAS
ypaBHECHUS

49 Teopema Buera https://m.edsoo.ru/7ISUOFTGX

50 Teopema Buera https://m.edsoo.ru/J266 VKENC




51

52

Peuienue ypaBHeHuHi,
CBOOAIIMNXCA K KBaApPaTHBIM

Peuienue ypaBHeHuMi,
CBOJSIIUXCS K KBaJPaTHBIM

https://m.edsoo.ru/Z52VU6686

https://m.edsoo.ru/R1GOOVKTG

53

54

55

[Ipocreiimmue apoOHO-
panroHaIbHbIC YPaBHEHUS
[Ipocreitmme qpoOHO-
panroHaIbHbIE YPaBHEHUS

Penienne TekcToBBIX 3a/1a4 C
HOMOIIBIO KBaJJPAaTHBIX
YpaBHEHUN

https://m.edsoo.ru/U1FNJAZF8

https://m.edsoo.ru/DOANX92R9

https://m.edsoo.ru/N1TRKZ377

56

Pemrenue TeKCTOBBIX 3a7a4 ¢
MTOMOIIBIO KBaJPaTHBIX
YpaBHEHUN

https://m.edsoo.ru/GPSZ60P01

57

58

59

60

KonTtponpsHast pabora o Teme
"KBanpatHbsle ypaBHeHuUs"

JIuneliHOe ypaBHEHHE C IBYMS
HepEeMEHHBIMH, ero rpauk,
IIPUMEPBI PEILICHNS YPaBHEHUM
B LIEJIBIX YUCIIAX

JIuneliHOe ypaBHEHHE C IBYMS
NepEeMEHHBIMH, ero rpauk,
IIPUMEPBI PEILICHNS YPaBHEHUM
B LIEJIBIX YUCIIAX

JIuneliHOe ypaBHEHME C 1BYMs
NepEeMEHHBIMH, ero rpauk,
IIPUMEPBI PEILICHNS YPaBHEHUM
B LIEJIBIX YUCIIAX

https://m.edsoo.ru/YCK7879MO

https://m.edsoo.ru/1D6P24TGY

https://m.edso00.ru/G8VSI61KI

https://m.eds0o0.ru/JJGVESLWVD




61

62

63

Pemienue cucrem aByx
JIMHEUHBIX YPABHEHUH C IBYMsI
NIEPEMEHHBIMU

Pemienue cucrem aByx
JIMHEWHBIX YPaBHEHUH C JBYMS
MepPEeMEHHBIMU

Pewenne cucreM nByx
JMHENHBIX YPABHEHUH C ABYMsI
HepEeMEHHBIMU

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

https://m.edsoo.ru/EGINO9VKR

https://m.edsoo.ru/XSG1574KE

64

[Ipumeps! penienus cucreM
HEJIMHENHBIX YPAaBHEHUH C
JBYMSI IIEPEMEHHBIMU

https://m.edsoo.ru/HA 1C66PPE

65

66

67

68

69

[Ipumeps! penieHus cucreM
HEJIMHENHBIX YPAaBHEHUH C
JBYMSI IIEPEMEHHBIMU

['paduueckas MHTEpIIpeTALUSI
YpaBHEHUS C AByMs
IIEPEMEHHBIMHU U CUCTEM
JIMHENHBIX YPABHEHUH C IBYMsI
[IEPEMEHHBIMU

['paduueckas uHTEpIIpeTALIUS
YpaBHEHUS C AByMs
IIEPEMEHHBIMHU U CUCTEM
JIMHENHBIX YPABHEHUH C IBYMsI
[IEPEMEHHBIMU

Pemenne TekcTOBBIX 3a1a4 ¢
MIOMOUIbIO CUCTEM YPaBHEHUN

Pemenye TeKCTOBBIX 3a7a4 C

https://m.edsoo.ru/1LF10LRD4

https://m.edsoo.ru/DS5S8RTS59

https://m.edsoo.ru/FB2QES3KH

https://m.edsoo.ru/VPI4HATGO

https://m.edsoo.ru/1TXPT3M9IG




70

IIOMOIIBIO CUCTEM ypaBHCHPIfI

Pemrenne TEKCTOBBIX 3a/1a4 C
MIOMOUIBIO CUCTEM YPaBHEHUM

https://m.edsoo.ru/ABQITT507

71

72

73

YucnoBble HEPABEHCTBA U UX
CBOMCTBA

YucnoBble HEPABEHCTBA U UX
CBOICTBA

HepasenctBo ¢ onHOM
NepeMeHHOMN

https://m.edsoo.ru/CB9YSBILS

https://m.edsoo.ru/MBZB81JYX

https://m.edsoo.ru/WOWYFQHGH

74

75

76

JInneliHbIe HEPABEHCTBA C
OJHOM MEPEMEHHON U HX
pemenue

JIuHeitHbIe HepaBEeHCTBA C
OJHOM MIEPEMEHHON U UX
pelienue

JInHeHbIE HEPaBEHCTBA C
OJHOM MEPEMEHHOU U UX
pelenue

https://m.edsoo.ru/PHEWS5XUM9

https://m.edsoo.ru/IKM353RIF

https://m.eds00.ru/2VKLV2LYT

77

CucreMsl JIMHEHHBIX
HEPABEHCTB C OJTHOM
MEPEMEHHOI U UX pelIeHne

https://m.edsoo.ru/GUYIZ69NL

78

CucTtembl TUHEHHBIX
HEPABEHCTB C OJHOMN
MIEPEMEHHOM U MX PEIICHHE

https://m.edsoo0.ru/RYNKI1DQG1

79

80

CucreMbl TUHENHBIX
HEPABEHCTB C OJHOMN
MIEPEMEHHOM U MX PEIICHHE

N3obpakenue pereHus

https://m.edsoo.ru/IJVXV93HQ7

https://m.edsoo.ru/78XFCWWQO0




JIMHEMHOIO0 HEPABEHCTBA U UX
CHUCTEM Ha YMCIIOBOM IIPAMOMN

N3o0pakeHue pereHus

81 JIMHEMHOTO HEPAaBEHCTBA U UX 1 https://m.edsoo.ru/M4O8RIB6H
CUCTEM Ha YHCIIOBOU MpPsIMOM
KonTtponbHas pabora o Temam
82 "HepaBenctBa. CucreMbl 1 https://m.edsoo.ru/AFAASWUYI
ypaBHeHU"
83 [NonsTne pyHKunM 1 https://m.edsoo.ru/M7USFIZBE
84 Obnacts, OHpe,I[eJIeHIiI’}I 1 1 https://m.eds00.ru/NY7947Z19T
MHO>KECTBO 3HAUCHUN (YHKIIUU
85 CriocoOw1 3a1anus QyHKITAH 1 https://m.edsoo.ru/7C3YSFGCJ
86 ['paduk pynkunu 1 https://m.edso00.ru/6KS990PS8E
87 CBofiCTBA ynKuuH, HX 1 https://m.edsoo.ru/L.O1DK1GZH
oTOOpakeHHE Ha rpaduke
88 Hretne n HOCTpoeime 1 https://m.edsoo.ru/6NW13Y2J0
rpadukoB QpyHKUINN
[Tpumeps! rpadukoB GyHKIUH,
89 OTpaXkaroIUX peajbHbIC 1 https://m.edsoo.ru/H721 A6OPX
IPOLIECCHI
DyHKIMH, ONUCHIBAOIINE
90 HPAMYIO U 0OpaTiyio 1 https://m.edsoo.ru/M2ZYHHYM 1
MPOMOPIHUOHAIILHBIE
3aBUCHUMOCTH, UX TpaduKu
91 ['unepbomna 1 https://m.edsoo.ru/AODPRUL72
92 lunep6ona 1 https://m.edsoo.ru/T13T3AC5W
93 I'padux dyakmmm y = x? 1 https://m.edsoo.ru/K9Z1.Q2X78
94 Oynkuuyu y =x2, y = x3,y = Vx, 1 https://m.edsoo.ru/ZTLILSEU7




95

96

97

y = [x|; rpaduueckoe penieHue
YpPaBHEHUU U CUCTEM
yYpaBHEHUI

[ToBTOpEHNE OCHOBHBIX
MOHATHI U METOJ0B KYpCOB 7 U
8 KjaccoB, 0000IIeHNE 3HAHMI /
Bcepoccuiickas npoBepoyHas
pabora

HToroBast KOHTpOJIbHAS paboTa
/ Beepoccuiickas mpoBepOYHast
pabora

IToBTOpEHNE OCHOBHBIX

HIOHSATUI U METOJIOB KypCcOB 7 1
8 K1accoB, 0000IIEHNE 3HAHUHI

https://m.edsoo.ru/FECQ5PBHS

https://m.edso00.ru/GQY736KN4

https://m.edsoo.ru/MN4HSJHJF

98

[ToBTOpEHME OCHOBHBIX
MOHATHI U METOJOB KYpPCOB 7 1
8 Ki1accoB, 00001IEHNE 3HAHUI

https://m.edsoo.ru/9GEQ8DER9

99

100

101

[ToBTOpEHME OCHOBHBIX
MIOHATHI U METOJOB KYpCOB 7 1
8 kiaccos, 00001IeHNE 3HAHUI

[ToBTOpEHNE OCHOBHBIX
MOHSITUI U METOJIOB KYpCOB 7 H
8 Ki1accoB, 00001IEHNE 3HAHUI

HOBTOpCHI/Ie OCHOBHBIX

MOHSATUI U METOJIOB KypCOB 7 U
8 KaccoB, 0000IIIEHNE 3HAHUMI

https://m.edsoo.ru/W38DAPFWK

https://m.edsoo.ru/PMPINWV IR

https://m.edsoo.ru/NKYBQIPEQ

102

IToBTOpEHKE OCHOBHBIX
MOHATHI U METOJOB KYpPCOB 7 1

https://m.edsoo.ru/EV544RI5Q




8 Ki1accoB, 000011IeH1Ee 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10

I[TPOIT'PAMME 102



9 KUIIACC

Ne
n/n

Tema ypoka

PanmonananHbIE YKCIIa,
HMppaIMOHAILHBIE YHCIA,
KOHEYHBIE U OECKOHEYHBIE
JECATUYHBIC TPOOH

MHO0XeCTBO NEHCTBUTEILHBIX
Yyycel; 1eHCTBUTEIbHBIE YHCIIa
Kak 0ECKOHEYHBIE JIECITUYHBIE
npodu

KoaudecTBO 9acoB

Bcero

KonTpoJbHbIe
padoThI

IpakTnyeckue
padoThI

Jlara
U3YYEeHUS

DJIeKTpOHHbIe U (pPOBbIE
o0pa3oBaTe/bHbIE Pecypchl

https://m.edsoo.ru/ XMSH0621G

https://m.edsoo.ru/BQOLSTKWEF

B3anMHO oHO3Ha4HOE
COOTBETCTBUE MEKIY
MHOYECTBOM JIEUCTBUTEBHBIX
YHUCeJl U MHOXKECTBOM TOYEK
KOOPJAMHATHOU IIPSAMOM

https://m.edsoo.ru/POMI6 YESQ

CpaBHeHHE IEUCTBUTEIBHBIX
qrcen, apupMeTHIECKIe
JIEUCTBUS C JEMCTBUTEILHBIMU
YHCIaMHU

https://m.edsoo.ru/6SP37YSD2

[IpubnmxE€HHOE 3HAaUCHNE
BEJIMYMHBI, TOYHOCTh
NpUOIHKEHUS

https://m.edsoo.ru/ WKUW3QKEX

OxkpyrieHne 9ucen

OxpyrieHne uncen

https://m.edsoo.ru/ET3D57CST
https://m.edsoo.ru/BWZVTB5DJ

[Ipukunaka u oneHka

https://m.edsoo.ru/WVOO01A6KD




PE3YIBTATOB BBIYMCIICHHI

IIpukunka u oueHka

9 . https://m.edsoo.ru/IPAVMMRI1G
pe3yIAbTaTOB BBIUNCICHUN
JInnelinoe ypaBHeHue. Pemienne

10 YPaBHEHUI, CBOJSIIMXCS K https://m.edsoo.ru/DK66HRF7A
JINHENHBIM
JIuneitnoe ypaBHeHue. Pemenue

11 YPaBHEHUM, CBOJSIIMXCS K https://m.edsoo.ru/0IMXQ3X10
JINHEMHBIM
KBagparnoe ypaBHeHue.

12 Pewienue ypaBHeHui, https://m.edsoo.ru/MPKRBOOMI
CBOASIINXCS K KBaJPaTHBIM
KBanpatHoe ypaBHeHuUeE.

13 Pewienue ypaBHeHui, https://m.edsoo.ru/TO9FNICR99
CBOSIINXCS K KBaJPaTHBIM

14 bukBanpaTHbie ypaBHEHUS https://m.edsoo.ru/QXCIFFE10

15 bukBanpaTHbie ypaBHEHUs https://m.edsoo.ru/XF6OO7BCU
[Ipumepsl penieHuss ypaBHEHUN

16 TPEThEN U YETBEPTOM CTENIEHEN https://m.edsoo.ru/YHNY7O0IEX
Pa3IoKEHUEM Ha MHOKUTEIIU
[Ipumeps! penieHuss ypaBHEHUN

17 TpEeThEN U 4YETBEPTOMN CTEIEHEN https://m.edsoo.ru/8BGTEX748
Pa3IoKEHUEM Ha MHOKHUTEIN

18 Pemerite Ivlp OOHO-PALHOHATEHEIX https://m.edsoo.ru/GZ3EJ6MRZ
ypaBHEHUN

19 Peuenye ?pO6HO_paHHOHanBHHX https://m.edsoo.ru/TH2TLTBFQ
yYpaBHEHUN

20 Pemenne TekCTOBBIX 3a/1a4 https://m.edsoo.ru/HCIMPNWRI




21

anre6pa1/1qe<:KI/IM METOJA0M

Pemienue TeKCTOBBIX 3a/1a4
anredpanvecKuM METOI0M

https://m.edsoo.ru/Z47DS5UJB

22

23

24

Pemrenue TekCTOBBIX 3a7a4
anredpanvyeckuM MeTO10M

KontponbHas paboTa mo teme
"YpaBHeHUs C OJTHOU
nepeMeHHon"

YpaBHeHHE ¢ ABYyMSI
MEPEMEHHBIMH U €ro Tpaduk

https://m.edsoo.ru/3A6DPJJ38

https://m.edsoo.ru/ATISJDSTM

https://m.edsoo.ru/JHZMQ4PTA

25

26

27

YpaBHEHHE ¢ IByMS
MEPEMEHHBIMH U €T0 rpaduk

Cucrema IByX JIMHEMHBIX
yYpaBHEHUH C ABYMsI
IIEPEMEHHBIMU U €€ peLIeHUE
Cucrema IByX JIMHEMHBIX
YpaBHEHUH C ABYMsI
MIEPEMEHHBIMU U €€ pelIeHue

https://m.edsoo.ru/1GZTOLNSD

https://m.edsoo.ru/ XENMBOTFG

https://m.edsoo.ru/O4Z0ZGKLQ

28

Cucrema IByX JIMHEHHBIX
ypaBHEHUH C IBYMs
MIEPEMEHHBIMH U €€ pelieHne

https://m.edsoo.ru/63N1UYVBI

29

Cucrema IByX JIMHEHHBIX
YpPaBHEHUU C IBYMsI
IIEPEMEHHBIMU U €€ pelIeHNUe

https://m.edsoo.ru/LRW651EWM

30

Pemenue cucrem aByx
YpaBHEHUH, OJHO U3 KOTOPBIX

JIMHEWHOE, a Ipyroe — BTOPOU

CTCIICHU

https://m.edsoo.ru/ZSSID5DZM




31

32

33

34

Pemenue cucrem aByx
YPAaBHEHUH, OJTHO U3 KOTOPBIX
JIMHEWHOE, a Ipyroe — BTOPOU
CTEIEHU

Pemenue cucrem aByx
YPaBHEHUM, OJTHO U3 KOTOPBIX
JIMHEWHOE, a Ipyroe — BTOPOU
CTENEHU

Pewenne cucrem aByx
YpaBHEHUH, OJTHO U3 KOTOPBIX
JIMHEWHOE, a Ipyroe — BTOPOU
CTEIEeHU

I'padmueckas uHTEpIIpeTaLIUs
CUCTEMBbI YPaBHEHUM C JBYMS
[epEMEHHBIMU

https://m.edsoo.ru/P1SQ3EIMQ

https://m.edsoo.ru/LYSALKMN?2

https://m.edsoo.ru/6KM1CHULC

https://m.edsoo.ru/MAT4BIOAV

35

Pemrenuie TeKCTOBBIX 3a7a4
anredpanvyeckuM crnocooom

https://m.edsoo.ru/SJESFU1QU

36

37

Pemnrenue TekCTOBBIX 3a7a4
anredpanvdeckuM crnocoOom

KonrtponbHas pabora no Teme
"CucreMbl ypaBHEHUI"

https://m.edsoo.ru/TWWGN4KRZ

https://m.edsoo.ru/K8C2FKRRQ

38

HucnoBble HEPABEHCTBA U UX
CBOMCTBA

https://m.edsoo.ru/POYOWW28A

39

40

HucnoBbie HEPABEHCTBA U UX
CBOMCTBA

JInHeliHbIE HEPABEHCTBA C OTHOU

HepeMCHHOﬁ " UX pCIICHUC

https://m.edsoo.ru/R35XAWXDW

https://m.edsoo.ru/HUSOTS57HD

41

JInHetHbIe HEpaBEHCTBA C OJHON

https://m.edsoo.ru/79GGPFENE




42

MIEPEMEHHON U UX pelIeHHe

JInHelHbIE HEPABEHCTBA C OTHOU
[IEPEMEHHON U UX pelleHne

https://m.edsoo.ru/CP52RS87K

43

44

45

46

CucreMbl TMHENHBIX HEPABEHCTB
C OJTHOM IIEPEMEHHOM U UX
peleHue

CucTeMbl TUHEUHBIX HEPABCHCTB
C OJTHOM IIEPEMEHHOM U UX
perieHue

CucTteMbl TMHEUHBIX HEPABCHCTB
C OJIHOM IEPEMEHHOM U UX
peniecHue

KBagparusie HepaBeHCTBA U UX
penieHue

https://m.edsoo.ru/W8377RGLW

https://m.edsoo.ru/3IA8D2SP9

https://m.edsoo0.ru/ROTSPDELY

https://m.edsoo.ru/4FGR6IKIR

47

48

KBaHpaTHBIC HCPABCHCTBA U UX
pereHne
KBanparHbie HEpaBeHCTBA M UX
pereHue

https://m.edsoo.ru/INLE13GIW

https://m.edsoo.ru/RK25YELSG

49

KBaHpaTHI)IC HEPABCHCTBA U UX
perieHue

https://m.edsoo.ru/PIF9OWEFM33

50

51

52

KBaHpaTHI)IC HEPABCHCTBA U UX
pereHne

I'paduueckas MHTEpIIpEeTAIIS
HEPABEHCTB U CUCTEM
HEPABEHCTB C ABYMs
MIepEeMEHHBIMU

I'paduueckas MHTEpIIpEeTALIS
HEPABEHCTB U CUCTEM

https://m.edsoo.ru/0S9TR40K3

https://m.edsoo.ru/WOYDIJ87ZW

https://m.edsoo.ru/GAC11NSNL




53

HEPaBCHCTB C ABYMA
MEPCMCHHBIMU

KonTponbhas pabota no teme
"HepaBencrna"

https://m.edsoo.ru/OK35FY66P

54

55

56

KBagparuunas ¢pyHkuus, eé
rpaduK U CBOMCTBa
KBanparnunas gpynkuus, eé
rpaduK U CBOMCTBA

KBanpartuunas ¢pynkius, eé
rpaduk U CBOKWCTBA

https://m.edsoo.ru/S147BCQ0Z

https://m.edsoo.ru/P3BSGXZI4

https://m.edsoo.ru/YTHEWPX?28

57

[Tapaboia, KOOpAMHATEI
BEPIINHBI TapaloIIbl, OCh
CUMMETPUU N1apaboJIb

https://m.edsoo.ru/DFOT899AF

58

59

60

[TapaGona, KOOpAMHATHI
BEPILIMHBI TapaloIIbl, OCh
CUMMETPUU N1apaboJIb

[Tapabona, KoOOpIMHATHI
BEPILIMHBI TapaloJIbl, OCh
CUMMETpPHUHU NapadoJibl

[Tapa6ona, KOOpIMHATHI
BEPILIMHBI TapaloJIbl, OCh
CUMMETpPUHU NapadoJibl

https://m.edsoo.ru/OFISW5KQ3

https://m.edsoo.ru/L7TN6W 1704

https://m.edsoo.ru/KQINUKEO4

61

[TapaGomna, KoopIuHATHI
BEPIIHUHBI MapaboJIbl, OCh
CUMMETpPHUHU TapadoIbl

https://m.edsoo.ru/PMX9EGOI4

62

[TapaGomna, KoopIuHATHI
BEPIIUHBI MapaboJIbl, OCh
CUMMETPUU NapaboJIb




I'paduku dynkomii: y = kx, y =

63 https://m.edsoo.
kx + b, y=k/x, y=x3, y=vx, y=[x| ps://m.edsoo.ru/QOGB9DSBM
I'padpuku Kuui: y=kx, y=

64 pag ymxn y y https://m.edsoo.ru/DCKOEAVOT
kx + b, y=k/x, y=x3, y=vx, y=[x|
I'paduxn Kumii: y =kx, y =

65 pad i y y https://m.edsoo.ru/6 |IHH6Y77L
kx + b, y=k/x, y=x3, y=vx, y=[x|
I'padpuku Kuui: y=kx, y=

66 pag ymxn y y https://m.edsoo.ru/FQHWP793N
kx + b, y=k/x, y=x3, y=vx, y=[x|
I'padpuku Kuui: y=kx, y =

67 pag Gy y y https://m.edsoo.ru/3UFDYKQAR
kx + b, y=k/x, y=x3, y=vx, y=[x|
I'padpuku Kiui: y = kx, y =

68 pad ymxn y y https://m.edsoo.ru/OF§BHX6HC
kx + b, y=k/x, y=x3, y=vx, y=[x|
KonTponpHasg pabora 1o Teme

69 " p " p https://m.edsoo.ru/5SVEDGZ5XI

OyHKIUU

IToHsTHE YUCIOBOM

70 https://m.edsoo.ru/GZQK36ZHN
MIOCIEN0BATENLHOCTH
3agaHue MociIeq0BaTEIbHOCTH

71 peKyppeHTHOU hopmyIoi u https://m.edsoo.ru/ESWSZOMYQ
dhopmymoit n-ro wieHa
Apudmernyeckasa u

72 pu https://m.edsoo.ru/METF6IDAC
reoOMeTpHUYECKast TPOrPEeCCHH
Apudmernyeckas u

73 pu https://m.edsoo.ru/S1LIPB1LF
reoMeTpuuecKas mporpeccuu
®opmyJIbl N-TO WIeHa
apuMeTHIECKON U

74 pHd ! 5 hitps://m.eds00.ru/Y QAMBEEA9
TE€OMETPHUYECKOM MPOTPECCHIA,
CYMMBI TEPBBIX N YICHOB

75 @opMyIbI N-ro 4jaeHa https://m.edsoo.ru/1 GIHMMC8X




76

77

78

apupMETHIECKON U
Ir€OMETPUYECKON ITPOrPECCUN,
CYMMBI IIEPBBIX N YIECHOB

@®opMyJIbl N-ro YieHa
apupMETHIECKON U
reOMETPUUYECKON POrPeCcCUid,
CYMMBI TIEPBBIX N YICHOB

®opMyJIbl N-To YieHa
apudmeTnyeckoit u
reOMETPUYECKON POrpeccuid,
CYMMBI MEPBBIX N YICHOB

@opMyIIbI N-IO 4jIeHa
apudmeTnyeckoit u
reoOMETPUYECKON POrpeccuid,
CYMMBI [IEPBBIX N YWICHOB

https://m.edsoo.ru/V6FBSSHWJ

https://m.eds0o0.ru/GOLQEOQVM

https://m.edsoo.ru/ST6SBEWFEFD

79

N3o0pakeHue 4ieHOB
apudmeTnyeckoil u
T€OMETPUYECKON ITPOrPECCUt
TOYKaMH Ha KOOpJUHATHON
IIJIOCKOCTH

https://m.edsoo.ru/2Q28MKE1Y

80

N3o0pakeHune 4ieHOB
apu(pMeTHUECKON 1
T€OMETPUYECKON ITPOrPECCUIt
TOYKaMH Ha KOOpJAUHATHON
IIJIOCKOCTH

https://m.edsoo.ru/K10ZY2J0A

81

JInneiiHpId 1
SKCMOHEHIMAJIbHBINA POCT

https://m.edsoo.ru/ZTYQAOSMP

82

Cno’xHbI€ MPOLIEHTHI

https://m.edsoo.ru/T1BTUUIN9




83

84

Cno>XHbI€ TTPOLICHTHI
KonrponsHas pabora o teme
"YucaoBeie
OCJIEN0BATEILHOCTH"

https://m.edsoo.ru/RZA3CVWOK

https://m.edsoo.ru/B7XTGB8CZ

85

[ToBTOpeHUEe, 0600IICHNE 1
cucTeMaTu3anus 3HaHHM.
3anuck, CpaBHEHUE, ICUCTBUS C
JEHCTBUTENBHBIMH YUCIIAMH,
YHCIIOBas MpsMas

https://m.edsoo.ru/BN7HUCQKO

86

[ToBTOpenue, 0600IICHNE 1
CHCTEeMaTH3allus 3HAaHU.
[IpoueHTsl, OTHOLIEHNS,
MPONOPIUHU

https://m.edsoo.ru/G5JZXNIT]J

87

[ToBTOpenue, 0600IICHNE 1
cucTeMaTu3alus 3HaHHM.
Oxkpyrnenue, npuoImKeHue,
OLIeHKa

https://m.edsoo.ru/QSHOIDECN

88

[ToBTOpenue, 06o0IIEeHNE U
CHCTEMaTH3aINsI 3HAHUH.
Pemnrenuie TekCTOBBIX 3a7a4
apudmeTnyecKkuM crnocodom

https://m.edsoo.ru/FPN5SH&8882

89

90

[ToBTOpEeHuEe, 06001IeHNE 1
CHCTEMaTH3aINsI 3HAHUH.
Pemrenue TeKCTOBBIX 3a7a4
apudmeTnyecKkuM crnocodom

[ToBTOpeHue, 06001IeHNE 1
CUCTEeMAaTH3aIHsI 3HAHHA.
Pemrenue TeKCTOBBIX 3a1a4
apudmeTnyecKkuM crnocodom

https://m.edsoo.ru/SDKM9VKEU

https://m.edsoo.ru/NHA1GHDUA




91

[ToBTOpEeHME, 0000IIEHNE U
CHCTeMaTHu3alus 3HaHU.
[IpeoOpa3zoBanue
areOpanvyecKuX BhIPAXKEHU,
JOMYCTHMBIE 3HAYCHHUS

https://m.edsoo.ru/3VPFKI2QS

92

[ToBTOpeHuE, 0000IIEHNE U
CHCTeMaTHu3allus 3HaHUH.
[IpeoOpa3zoBanue
anredpanvecKuX BbIPAXKEHUH,
JOITYCTHMBIE 3HAYCHHUS

https://m.edsoo.ru/2M3XQKP2H

93

[ToBTOpEeHME, 0000IIEHNE 1
CHCTEeMaTH3alus 3HAaHUH.
[IpeoOpaszoBanue
anredpanvecKux BbIPAXKEHU,
JOITYCTHMBIE 3HAYCHHUS

https://m.edsoo.ru/WWIRIP1 XL

94

[ToBTOpEeHuEe, 06001IeHNE 1
CHCTEeMaTH3aINsI 3HAaHUH.
[TpeobpazoBanue
anredpanvyecKux BhHIPAKEHUH,
JOITYCTHMBIE 3HAYCHHUS

https://m.edsoo.ru/IUXIIMO9C

95

96

97

[ToBTOpEeHue, 06001IeHNE 1
CHCTEeMaTH3aINsI 3HAaHUH.
OYHKIMU: IOCTPOEHHUE,
CBOMCTBA N3yYEHHBIX (PYHKIIUMA
[ToBTOpeHUEe, 06001IEHNE 1
CHCTeMaTH3alus 3HaHUH.
@yHKIUN: TOCTPOEHHUE,
CBOMCTBA N3YYEHHBIX (PYHKIIHMHA

[ToBTOpeHUE, 06001IeHNE 1

https://m.edsoo.ru/ML2RTZATH

https://m.edsoo.ru/32J8M2ZWR

https://m.edsoo.ru/735D8X6WY




CUCTEMAaTU3aLMsl 3HAHUH.
@yHKIUU: TIOCTPOCHHUE,
CBOWCTBA MU3YYCHHBIX (PYHKIUH

[ToBTOpEeHME, 0000IIEHNE U
08 CHCTEMATH3ALM 3HAHWIA. 1
OYHKIHMH: TOCTPOCHHE,

CBOWCTBA M3YYCHHBIX (PYHKIUH

[ToBTOpEeHME, 0000IIEHNE 1
99 CHCTEMATH3aLMs 3HAHWHA. |
I'paduueckoe perreHue

ypaBHeHI/Iﬁ H UX CUCTEM

[ToBTOpeHUE, 0600IICHNE 1
100 CHCTeMaTH3aIUs 3HAHUA. 1
I'paduueckoe perieHne

ypaBHeHI/Iﬁ H UX CUCTEM

https://m.edsoo.ru/6HSHXX0Z3

https://m.edsoo.ru/ WNTU78GWK

https://m.edso0o.ru/65GS2YW62

101 Hrorosas koHTpOIBHAS paboTa 1
102 O000I11IeHIE U CUCTEMATHU3ALIUS |
3HaHuHU

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 102

https://m.edsoo.ru/UXA4QSFSO

https://m.edsoo.ru/MSBR20HEQ







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJbTara
1 Yucna u BBIYMCICHUS
. BbimonHATe,  coueTas  yCTHbIE U NHCbMEHHBIE  HPHUEMBI,
' apu(pMeTHIECKUe EHCTBUS C pAllHOHATLHBIMU YUCIIAMH
HaxomuTh ~ 3Ha4yeHWs]  YMUCIOBBIX  BBIPAXEHUM,  NPUMEHATh
1.2 pa3HooOpa3Hble CIOCOObI MU MPUEMBI BBIYUCIEHHS 3HAYSCHUN JAPOOHBIX
BBIpOXEHUH, COJIEpKAIUX OOBIKHOBEHHBIC U IECITUYHBIE TPpOOH
[lepexomuth OT oAHON (oOpMBI 3amuch 4YUCel K  Apyrou
13 (mpeoOpa3oBbIBaTh  JAECATUYHYIO  JpoOb B OOBIKHOBEHHYIO,
. OOBIKHOBEHHYIO B JECSITHYHYIO, B YaCTHOCTH, B OECKOHEUYHYIO
JECATUYHYIO TpOoOb)
1.4 CpaBHMBATH M YIOPSIOYMBATh pallMOHAJIbHBIE YUCIIA
1.5 Okpyriarh uyncna
BbINONMHATE NPUKUAKY U OLEHKY pe3yibTaTa BBIYMCICHHUH, OLEHKY
1.6 3HAYEHUW YUCIOBBIX BBIPAKCHUH. BBINONHATH  JEUCTBUS €O
CTETEHSIMH C HAaTypaJIbHBIMH ITOKa3aTeNsIMu
- [IpuMeHsTh TNpU3HAKU ACTUMOCTH, Pa3JIOKEHHE Ha MHOXHUTEIU
' HaTypaJIbHBIX YHCEI
Pemarp  NpakTUKO-OpMEHTHUPOBAaHHBIE  3a/Jadyd, CBS3aHHBIE C
OTHOIIIEHUEM BEJIMYUH, MPOMOPLUOHAIEHOCTHIO BEJIMYUH,
1.8 MIPOLIEHTAMH, HHTEPIPETUPOBATh pE3YJIbTaThl pEIICHUs 3aJad ¢
y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH paccMaTpPUBAEMBIX
00BEKTOB
2 Anrebpanueckue BbIpaKeHUs
)1 Hcnonb3oBate anreOpandeckyrd TEPMUHOJOTHMIO U CHUMBOJIHKY,

MPUMEHSTH €€ B MPOLIeCCe OCBOSHHSI yUeOHOT0 MaTepuaa




22

23

Haxonute 3HayeHuss OYKBEHHBIX BBIPQKECHUH TpU  3aJlaHHBIX
3HAYECHUAX [IEPEMEHHBIX

BremonssaTh HpCO6p330BaHI/IH OCJI0Tr0 BBIPpAXXCHUA B MHOI'OYICH

MIPUBEJICHUEM TIOIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK

24

BrinonHsaTe yMHOXKEHHME OJHOWIEHAa Ha MHOTOYJIEH M MHOTOYJIeHa Ha
MHOTOYJIEH, NPUMEHATh (OpMysbl KBajJpaTa CyMMbl U KBajpara

pa3HoCTH

2.5

OCYH_IGCTBJIHTB PA3JI0KCHNUEC MHOT'OYJICHOB HA MHOKHUTCJIX C ITIOMOIIBIO
BBIHECEHUS 33 CKOOKH O6H.I€l"0 MHOXUTCJIA, ITPYINIIUPOBKU CJIAra€MbIX,

npUMeHEHHs HOPMYJT COKPAEHHOTO YMHOKECHUS

2.6

2.7

3.1

32

[TpumensTh mpeoOpa3oBaHMsi MHOTOYWICHOB ISl PEIICHUS PAa3IMYHBIX
3a/1a4 U3 MaTEMaTUKH, CMEXXHBIX IIPEAMETOB, U3 PEalbHON IPAKTUKU
Hcnons30BaTh CBOMCTBA CTENEHEW C HATypalbHBIMHU ITOKa3aTEIIsIMU
U1 IpeoOpa30BaHuUs BBIPAKEHUN

YpaBHEHHUs U HEPABEHCTBA

Pewmrate JsMHENHBIE YypaBHEHHUs C OJHOW IIEPEMEHHOMW, IPUMEHSS
IIpaBUjIa Mepexo/ia OT UCXOJHOIO YPaBHEHHsI K PAaBHOCHIBHOMY €MY.
IIpoBepsTh, ABIAETCSA JIU YUCIO KOPHEM YPABHEHUS

[IpumensaTs rpaduueckue MeTOAbl MPU  PELICHUHM JIMHEHHBIX

YPaBHEHUU U UX CUCTEM

33

34

[TonOuparh mpUMepsl Hap Yuce, SBISIOMMXCS PEeLIeHUEM JIMHEHHOTO
YpaBHEHUS C ABYMs IIEPEMEHHBIMU

Ctpouth B KOOPAUHATHON TUIOCKOCTH IpaUK JMHEWHOTO YpaBHEHUS C
JIBYMsI TI€PEMEHHBIMH; MOJIB3YSICh TPapUKOM, MPHUBOAUTH NPHUMEPHI

peuieHust ypaBHEHUS

3.5

3.6

Pemrate cuctemsl 1ByX JMHEHHBIX YPAaBHEHHH C JBYMS IIEPEMEHHBIMU,
B TOM 4HCIIE TpapUUECcKu

CocTaBnaTh U pemarh JUHENHOE ypaBHEHUE WIH CUCTEMY JIMHEHHBIX
YPaBHEHUH MO YCIOBHIO 337ja4M, HHTEPIIPETUPOBATh B COOTBETCTBUU C

KOHTEKCTOM 3aJ]a4¥ I10JIy4YEHHBIN pe3yJIbTar

Koopaunats! u rpadpuku. @yHKIuu

4.1

N300pakaTh Ha KOOPAMHATHOM MPSIMOMl TOYKH, COOTBETCTBYIOIINE
3alaHHBIM KOOPAMHATaM, JIy4H, OTPE3KH, WHTECPBAJbI, 3alMCHIBATh

YHUCJIOBBIC ITPOMCIKYTKH HA anre6panqec1<0M SA3BIKC




Ormeuatre B KOOpHHHaTHOﬁ INIOCKOCTH TOYKHM II0 3aJaHHBIM

4.2
KOOp/AMHATaM
43 Crpouts rpaduku nuHerHbx GyHkuud. CTpouts rpaduk GyHKIUU Y
' = x|
OnwuceiBaTh C MOMOINBIO (PYHKIUH HM3BECTHBIC 3aBHCHUMOCTH MEXIY
4.4 BEIMYMHAMU: CKOPOCTb, BpEMs, PpACCTOSHHUE, LEHY, KOJUYECTBO,
CTOMMOCTb, TPOU3BOIUTENLHOCTD, BpeMsi, 00BEM pabOThI
4.5 HaxoauTs 3HaueHne QyHKIMM 1O 3HAYECHUIO €€ apryMeHTa
[lonnmate rpaduyeckmii cnoco® TPEACTABICHUS W aHAIN3A
4.6 uHbOpMalMY, W3BJIEKaTh M HHTEPHPETHUPOBATh HHPOPMALUIO U3
rpauKOB peasIbHbIX MIPOLIECCOB U 3aBUCUMOCTEN
8 KUIACC
Kon .
IIpoBepsiemble MpeaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpOBEPSIEMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUsA
pe3yJbTara
1 Yucna 1 BBIYUCIIECHUS
Wcnonp3oBaTh  HayallbHble  TNPEACTABIEHUS O  MHOXECTBE
. JNEHCTBUTENBHBIX YUCEN ISl CPAaBHEHMS, OKPYIJIEHUS U BBIUYMCIICHUH,
' n300paxkaTh JIEHCTBUTENbHbIE 4YHC]Ia TOYKAMU HAa KOOPJMHATHOMN
psAMON
[IpuMeHsATH MOHATHE  APU(PMETUUYECKOTO  KBAJAPATHOTO  KOPHA,
- HaXOJQUTh KBaJpaTHble KOPHHU, HCIONb3Yysd IMpPH HEOOXOAUMOCTH
' KaJIbKYJISTOP, BBITOJIHATH MPeo0Opa3oBaHMs BBIPAKEHUH, COaepKaIIX
KBaJpaTHbIE KOPHU, UCIOJIb3Ys CBOWCTBA KOPHEN
3 Wcnonp3oBath 3anmucu OONBIIMX W MalbIX YHCET C IOMOIIBIO
' JeCATUYHBIX ApoOeil u creneHei yncna 10
2 Anrebpanueckue BbIpaKeHUs
[IpuMeHsTh TOHSATHE CTENEeHH C LEJIbIM I0Ka3aTeleM, BbIIOJIHATh
2.1 npeoOpa3oBaHusl BBIPAKCHHUN, COAEPXKAIIMX CTENEHH C IEJIbIM
noka3aTesem
59 BBINONHATE ~ TOXKAECTBEHHbIE  NPEOOpa3OBaHMsA  PALMOHAIBHBIX

BBIPQKEHHII HA OCHOBE IMpPAaBUJ JACHUCTBHM HAJ MHOIOWICHAMH U




anreOpandecKuMu ApoOsIMu

23

PacknanbiBaTh KBagpaTHBIA TPEXUIIEH HA MHOKHUTEIN

24

3.1

3.2

33

[TpumeHnsTh MpeoOpa3zoBaHusl BBIPAKCHHUNA IS PEIICHHS Pa3JIMYHBIX

3a/1a4 U3 MaTeMaTUKH, CMEXHBIX NIPEJAMETOB, U3 pealbHON MPAKTHKU
VYpaBHeHUs U HEPABEHCTBA

PemraTe HHHeﬁHBIe, KBaApaTHbIC YpaBHCHHUA W pPaAlUOHAJIBHBIC
YpaBHCHH:, CBOAAIIHUECA K HUM, CUCTCMbI ABYX ypaBHeHI/Iﬁ C ABYMA

INEPEMEHHBIMU

[IpoBomuTh mpoOCTEWIINE MCCIEIOBAHUS YPAaBHEHUH M CUCTEM
ypaBHEHMH, B TOM 4YHCI€ C TPUMEHEHUEM TrpaduuecKux
IIpe/ICTaBIeHUI (yCTaHaBIMBaTh, UMEET JIM ypaBHEHUE WIH CHUCTEMa

ypaBHeHI/Iﬁ peuicHu:A, €CJIu UMECT, TO CKOJIbKO, U HpO‘ICC)

[lepexoauth OT cloBecHOM  (OpPMYNIHpPOBKM  3amadyu K e
anredpanvyecko MOJIENM C MOMOILBIO COCTABJICHUS YPaBHEHUS WIIU
CUCTEMbl YpaBHEHUW, HWHTEPIPETUPOBATH B COOTBETCTBUHU C

KOHTEKCTOM 33a]1a4¥ MOJYyYECHHBIN pe3yJibTaT

34

4.1

[IpuMeHsTh CBOMCTBA YUCIIOBBIX HEPABEHCTB JJIsi CPAaBHEHUS, OLEHKH,
pelaTh JIMHEWHbBIE HEPABEHCTBA ¢ OJHOW NEPEMEHHON M UX CHCTEMBI,
naBaTh  rpauuecKkyr0  WUIIOCTPALMI0O  MHOXECTBa  PELIEeHUM
HEPABEHCTBA, CUCTEMBI HEPABEHCTB

DOyHKIUU

[lonnMaTh M UCHONB30BaTh (PYHKIMOHAIbHbIE MOHATHUS M S3bIK
(TepMUHBIL, CHUMBOJIMYECKHE OOO3HAYEHMsI), ONPEAENATh 3HAueHUE
(GYHKIMU MO 3HAYEHMIO apryMEHTa, ONpPEeNelsiTh CBOWCTBA (PYHKLIUHU

o e€ rpauky

4.2

9 KIIACC

Ctpouts rpadvku d1eMEeHTapHBIX (YHKIINNA BUA:
y=k/x

, ¥y =x2, y = x3, y = |[X|, onucBIBaTh CBOWCTBA YMCIOBOW (PYHKIMH MO €&
rpaduxy

Kon
NpoBePsSIEMOro

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus




pe3yJabTara

1

1.1

1.2

1.3

1.4

Yucaa v BEIUMCIICHUS

CpaBHI/IBaTB U YIIOpAAOYMBATH palMOHAJIBHBIC W HPpallOHAJIBHBIC
qucia

BremonssaTh apI/I(bMeTI/I‘ICCKI/Ie ,HeﬁCTBHH C pallMOHAJIbHBIMH YU CJIaMU,
couc€Tasd YCTHBIC MU IHMCbMCHHBIC HpI/IéMH, BBITIOJIHATH BBIYMCJIICHUS C
HppalOHAJIIbHBIMU YK CJIaMHU

Haxonute 3HadyeHus CTEIIEHEH C OCJAbIMH ITOKA3aTCIIIMHU U KOpHCfI,
BBIYMCJIATH 3HAYCHU A YHCJIIOBBIX BBIpa)KeHI/Iﬁ

OprrJ'ISITB HeﬁCTBHTeHLHbIe YucCia, BbIIIOJHATD IPUKUIKY pE3yJibTaTa

BbI‘IPICJ'IGHHfI, OLICHKY YHCJIOBBIX BBIpa)KeHI/Iﬁ

YpaBHEHHUs 1 HEpABEHCTBA

2.1

Pemate  nuHENHBIE W KBaApaTHBIE YPaBHEHMs, YpaBHEHUS,

CBOJAIIUECS K HUM, IIPOCTENIIINE TPOOHO-PALlMOHAIIbHBIE YPAaBHEHUS

22

Pemate cucTeMsl 1ByX JIMHEWHBIX YPAaBHEHUH C IBYMs IIEPEMEHHBIMU
U CHCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHHUE HE SABIISIETCS

JIMHENHBIM

2.3

Pemate TekcTOBBIE 3amaun anreOpanvecKuM CIOocoOOM C TOMOIIBIO
COCTABJICHUS] YpPAaBHEHMS WM CHCTEMBI JBYX YPaBHEHHU C JByMs

NEPpECMECHHBIMU

24

2.5

2.6

[IpoBomuTh mpoOCTEHIINE MCCIEIOBAHUS YPAaBHEHUHM M CHUCTEM
ypaBHEHMH, B TOM 4YHCI€ C TpPUMEHEHHEM TpaduyecKux
MIpEICTaBICHUN (HallpuMep, yCTaHABIUBATh, UMEET JIN YPABHEHUE UIIU

CHUCTEMa ypaBHEHUH PEIICHUsI, €CITH UMEET, TO CKOJIBKO)

Pemrate JIMHEHbIE HCPAaBCHCTBA, KBaApPAaTHLIC HCPAaBCHCTBA,
1/1306pa>1<aTL pPCHICHUC HCPABCHCTB Ha YHCIOBOM HpHMOﬁ, 3allMChIBATDH

PEIICHUE C TIOMOIIIBIO CUMBOJIOB

Pemarp cucTeMbl JHMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB,
BKJIIOYAIOIME KBAJApPAaTHOE HEPAaBEHCTBO, H300paxaTh pelleHue
CUCTEMbl HEpAaBEHCTB Ha YHUCIJIOBOM MPSMOM, 3alMChIBaTh PEIIEHUE C

IIOMOIIBIO CHMMBOJIOB

2.7

Hcnonb30BaTh HEpaBeHCTBA NP PELICHUH Pa3IMYHBIX 33724




OyHKIUU

3.1

3.2

33

3.4

4.1

4.2

4.3

4.4

Pacno3naBatb byHKIIUN HW3YYEHHBIX BUOB. [Toka3biBaTh
CXEMAaTUYECKHU PACIIONIOKEHUE HAa KOOPAMHATHOHN TUIOCKOCTH IpaduKoB
¢byukuuit Buga: y=kx, y=kx+b, y=~k/x, y=ax?+bx+c, B 3aBUCUMOCTHU OT
3HaueHUHN KO3(PPHUIMEHTOB, OMUCHIBATh CBOMCTBA (YHKITHI
[Toka3piBaTh CXEMAaTUYECKU PACIOJIOKEHHE Ha  KOOPJIMHATHOMN
IJIOCKOCTH TpadukoB GyHKUMHA Buaa y = VX, y = |X| U omuchIBaTh
cBOicTBa (pyHKUIMIH

Ctpouts u wu300pakarb CcXeMaTH4YeCKH TpaduKu KBaIpPaTUYHBIX
(GyHKIUH, OMMCHIBATH CBONCTBA KBAJPAaTHUHBIX (PYHKIMA MO HX
rpaduxam

Pacnio3naBate kBagpaTuyHylo (GYHKIUIO 1O (QopMmyse, MPUBOIUTH
MPUMEPbl  KBAJIPATUYHBIX (QYHKIMH W3 PEalbHOW JKU3HH, (DHU3UKH,
TeOMETPHH

ApudmeTnueckas U TeOMETpUUYECKasi TPOrPECCUu

Pacnio3naBate apuMeTHIecKyr0 U T€OMETPUUECKYI0 TIPOTPECCUH MPU
Pa3HbIX crocobax 3agaHus

BrBINOMHATE BBIUKCIEHUS C HWCIONB30BaHUEM (OPMYT n-TO UJIeHA
apuMeTHUeCcKol U TeOMEeTPUUECKON MPOTrpeccHii, CyMMBI MEPBHIX N
YJIEHOB

N306paxaTh uieHbl MOCIEI0BATEILHOCTH TOYKAMH Ha KOOPJAMHATHOMN
MIJIOCKOCTH

Pemrate 3aga4u, CBA3aHHBIC C YHCJIIOBBIMH ITOCJICIOBATCIBHOCTAMM, B
TOM 4YHUCJIEC 3aaadyud U3 pCaHBHOﬁ KHU3HHU (C HUCIIOJIB30BaAHHEM

KaJIbKYJSITOpa, HU(POBBIX TEXHOJIOTUH)




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31eMeHT COAePKAHUSA
1 Yucna u BBIYUCICHUS
JlpoOu OOBIKHOBEHHBIE U JECATUYHBIE, MEPEX0]] OT OAHOM (OPMBI 3aIUCH
1.1 npobeit xk apyroit. [loHsATHE palMOHAIBHOTO 4YHCIA, 3allCh, CPaBHEHUE,
YHOPSAAOYMBAHUE PALIUOHATIBHBIX YHCEI
1o Apudmernueckue IeMcTBUS ¢ pallMOHAIBHBIMU YuciaMu. Pemenue 3agay u3
' pearbHON MPAaKTUKU Ha YacTH, HA IPOOH
13 CreneHb ¢ HaTypaJlbHbIM IIOKa3aTejeM: OIpeleleHne, npeoOpa3oBaHUE
' BBIPa)KEHUI Ha OCHOBE OIpENIEIeHNs, 3aUCh OOJIBIINX YUCEell
14 [IpouieHThl, 3anuch MPOLEHTOB B BUJAE ApoOU U ApoOU B BUJE MPOLEHTOB.
' Tpu OCHOBHBIE 3a/1a4y HA MTPOLIEHTHI, PEILICHUE 331a4 U3 PEAJIbHOU MTPaKTUKN
s [IpuMeHeHne TPU3HAKOB  JEIMMOCTH, Pa3JIOKEHHE Ha  MHOXKHUTEIH
' HaTypaJIbHbIX YUCEIl
L6 PeanbHple  3aBUCMMOCTH, B TOM  4YHcle TMpsMas U oOparHas
' IPONOPLUOHAIBHOCTH
2 Anrebpanueckue BhIpaXKEHUS
-1 ITepeMeHHBIE, YMCIIOBOE 3HAUEHUE BBIPAXKEHUS C IepeMeHHOU. JlomycTumMble
' 3HAYEHUS IePEMEHHBIX
55 [IpencraBneHne 3aBHCHMOCTH MEXJy BEJIMYMHAMH B BUIEC (OPMYIIHIL.
' Beraucnenns no gpopmynam
53 [IpeoOpazoBanne  OYKBEHHBIX  BBIDQKEHHUH, TOXJAECTBEHHO  paBHbIE
' BBIPAKECHUS
24 CBolicTBa CTENIEHU C HATYPaJIbHBIM I10Ka3aTeIEM
Y OpnHowieHbl U MHOrousneHsl. CreneHp MHorowieHa. Clio)keHH€, BBIUUTAHUE,
' YMHOXXEHHE MHOTOYJICHOB
06 @opMyiIbl COKPAaIEHHOIO YMHOKEHUS: KBaJpaT CyMMBbI M KBaJIpaT pa3HOCTH.
' ®opmyna pa3HOCTH KBapaToB. Pa3noxeHne MHOIOWIEHOB HA MHOXKUTEIN
3 YpaBHeHus




VYpaBHeHUe, KOpEHb YypaBHEHHUsS, IpaBWia NPeoOpa3oBaHMs YpaBHEHUS,

> PaBHOCUJIBHOCTb YPaBHEHUU
32 JluHeitHoe ypaBHEHHME C OJHOW MEPEMEHHOW, YUCIIO KOPHEH JIMHEHMHOTO
' YpaBHEHUS, PELIEHUE JINHEUHBIX YPaBHECHUI
13 CocraBieHre ypaBHEHUI IO YCIIOBUIO 33/1aud. PelleHne TEeKCTOBBIX 3a4ay C
' MIOMOILIBIO YPABHEHUI
34 JluneliHoe ypaBHEHHE C IBYMS ITIEPEMEHHBIMU U €T0 Tpaduk
Cucrema JByX JMHEWHBIX YpaBHEHMH C JAByMs IEepeMEHHbIMU. PerieHue
3.5 CHCTEM ypaBHEHUH CIOCOOOM MOJICTAaHOBKHU. [IpuMephl pemeHusi TeKCTOBBIX
3a/1a4 C IOMOILIBIO CUCTEM YpaBHEHUM
4 Koopaunats! u rpaduku. OyHKImm
4.1 Koopaunara Touku Ha npsMon
42 Yucnossle TPOMEKYTKU. PaccrosiHre Mexay AByMs TOUYKaMU KOOPJAMHATHOMN
' psAMOit
43 [TpsimoyronbHasi cuctema koopauHat, ocu Ox u Oy. Abcuucca U opAMHATA
' TOYKH Ha KOOPJAUHATHOM TIOCKOCTH
44 [Ipumeps! rpadukoB, 3agaHHbIX (opMynamMu. UTeHue rpaukoB peanbHBIX
. 3aBUCUMOCTEN
4.5 [Honstne pynkuuu. I'papuk pynknuu. CroiicTBa GpyHKUINN
4.6 Jluneitnas @ynkuus, e€ rpaguk. I'papuk pyHKIuM y = [X|
47 I'paduueckoe pemieHne JUHEHHBIX YpaBHEHUW U CHUCTEM JIMHEHHBIX
' YpaBHEHUU
8 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Uwucna v BBIYUCIECHUS
- KBagpatubiii kopeHb u3 uucna. lloHsTHe 00 HppalMOHAIBHOM YHCIIE.
' JlecsiTuuHble MPUOIMKEHNS UPPALMOHATIBHBIX YHCE
CpoiicTBa apu(MeTHUECKUX KBaJpaTHBIX KOpPHEH M MX INPUMEHEHUE K
1.2 peoOpa30BaHUI0 YUCIIOBBIX BHIPAKCHHUN U BBHIYUCICHUSIM. J[eHCTBUTEIbHbBIE
yucna
1.3 CreneHb ¢ 1enbIM MokaszaTesieM u €€ cBoiicTBa. CTaHIapTHAs 3alKUCh YUCa




AnreOpanuecKkre BbIpaXeHHUs

2.1 KBanparHblii TpEXUIIEH, pa3I0KeHUE KBAAPATHOIO TPEXWIEHA HA MHOKUTEIN
22 Anrebpanueckas 1poob. OCHOBHOE CBOMCTBO airedpandeckoi qpoou
2.3 CrnoxeHue, BBIYUTAaHUE, YMHOXKCHHE, JICTICHUE anreOpandeckux Ipoodei
24 PannonanbHble BBIpayKEHUS U X IIPe0Opa3oBaHue
3 VYpaBHEHUS 1 HEPABEHCTBA
31 KBagpatHoe ypaBHeHMe, ¢GopMysida KOpHEH KBaJIpaTHOTO YpaBHEHHUS.
' Teopema Buera
3.2 Pemenue ypaBHeHMi, CBOOAIIUXCA K JUHEWHBIM U KBAIPATHBIM
3.3 [Ipocreitmue npoOHO-pallMOHATILHBIC YPaBHEHUS
I'paduueckas mHTEpHpETaNsl YPAaBHEHUN C ABYMSI IEPEMEHHBIMH U CHCTEM
34 JUHENHBIX ypaBHEHUH ¢ IByMs NepeMeHHbIMU. [Ipumepsl pemeHus cucrem
HEJIMHEHHBIX YPABHEHUH C IBYMs [IEPEMEHHBIMU
3.5 Pemrenue TeKCTOBBIX 3324 alreOpandeckuM CriocoOom
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 01HOM ITEpEMEHHON
3.8 PaBHOCHIIBHOCTb HEPaBEHCTB
39 JInHeliHbIE HEPABEHCTBA ¢ OJHOM NIEPEMEHHOMN
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 OyHKIIUU
Al [Tonstue ¢yakuun. OOMacTh omNpeneneHuss W MHOXKECTBO 3HAaYEHUU
. ¢ynkuuu. CrocoOsl 3ajaHus QyHKIUN
4.2 I'padux ¢pynkuuu. UreHne cBOMCTB GyHKIMU MO €€ rpaduKy
4.3 [Tpumeps! rpadukoB GYHKINH, OTPAXKAIOUIUX PeaTbHbIE TPOLECCHI
44 @OyHKIUY, ONMUCHIBAIOIIME TMPSIMYI0 W OOpaTHyI MpPONOPIHOHAIbHBIE
' 3aBHUCHUMOCTH, UX TpapuKu
4.5 @yHKIMU y =x?% y = x7
4.6 Oynkiun y = [x, y = |x|
4.7 I'paduueckoe pelieHre ypaBHEHUH U CUCTEM ypaBHEHUI

9 KVIACC



Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Yucna u BBIYUCIICHUS
. PannonanbHple 4Mclla, MppalMOHAIbHBIE 4YHCIA, KOHEYHblE U OECKOHEUHbIE
' JECATUYHBIE JPOOH
MHOXeCTBO AEHCTBUTEIBHBIX YUCEN, IEHCTBUTEIbHbIC YUCIIA KaK OCCKOHEUHbIE
- JecaTu4Hble ApoOu. B3auMHO 0JJHO3HaYHOE COOTBETCTBUE MEXY MHOXKECTBOM
' JEHCTBUTENBHBIX YKMCEN U KOOPAUHATHOMN npsAMoil. CpaBHEHHE 1EHCTBUTENIBHBIX
4yucell
1.3 Apudmerndeckue 1eHCTBUSA ¢ ACHCTBUTEILHBIMU YHCIIAMA
W3mepenus, npubamKeHus, oleHKU. Pa3mepbl 00bEKTOB OKpY’KalOIIEro MUPA,
14 JUINTEIBHOCTh TPOLIECCOB B OKpyxkaromeMm wmupe. [IpubnumxénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOmmkeHus. Okpyrienue uucen. Ilpukuaka u oueHka
pe3yJIbTaTOB BBIYMCIICHUI
2 YpaBHEHMS U HEpaBEHCTBA
2.1 YpaBHEHHUs C OJHON TEepEMEHHON
2.2 JInneitnoe ypaBHeHue. Pemenue ypaBHeHUH, CBOAAILNUXCS K TUHEUHBIM
2.3 KBanpatHoe ypaBHeHue. Pemienne ypaBHEHUH, CBOAAIIMXCS K KBaPaTHBIM
04 bukBanpatHoe ypaBHeHue. IIpuMepsl pelleHHs YpaBHEHHW TpETbed W
' YETBEPTOU CTEIIEHEN Pa3JIOKEHUEM HA MHOKHUTEIN
2.5 Pemenne npoOGHO-paliiOHaNIbHBIX YpaBHEHUN
2.6 CucreMsl ypaBHeHU
2.7 VYpaBHeHUE ¢ AByMs IEPEMEHHBIMU U €r0 Tpaduk
2.8 Pemenue cucrem 1ByX JIMHEHHBIX YPAaBHEHUM € ABYMsI IEPEMEHHBIMU
"9 Pemenue cucrem nByX ypaBHEHMil, OHO M3 KOTOPBIX JIMHEWHOE, a APYroe —
' BTOPOM CTENEHU
2.10 ['padmyeckas MHTEpIpeTALlMsl CUCTEMBI YPaBHEHUH C IBYMsI IEpEMEHHBIMU
2.11 Penienune TeKCTOBBIX 3a/au alreOpandeckuM crocoOoM
2.12 UucioBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pelienne nuHENHBIX HEPABEHCTB C OJHOW IEPEMEHHOU
2.14 Pewienne cucreM ITMHENHBIX HEPABEHCTB C OJHOU IEPEMEHHOU
2.15 KBanpaTHble HEpaBEeHCTBA
516 I'paduueckass mHTepmpeTalysi HEPaBEHCTB M CHUCTEM HEPABEHCTB C JBYMs
‘ IIEPEMEHHBIMU




DyHKIMHU

KBagpatnunas ¢ynkmus, e€ rpaduk u cBoictBa. IlapaGona, KOOpIWHATHI

> BEPILKHBI MTapaboibl, OCb CAMMETPUHU apaboIbl

3.2 I'paduku bynkumit y=kx, y=kx+b 1 uX CBOMCTBa

33 ['paduku pynkuuit y=k/x, y = x> 1 ux cBoicTBa

34 I'paduku GyHKIMI , ¥ UX CBOMCTBA
4 UucnoBble NOCIEA0BATENBHOCTH

i1 Omnpenenenue U crnocoObl 3aJJaHUsl YUCIIOBBIX IOCJEI0BAaTEIbHOCTEN. 3a1aHue
' MOCIIEA0BATEIHLHOCTH PEKYPPEHTHOM hopmyoit u ¢popmymoii n-ro ujaeHa

42 Apudmernueckass mporpeccusi. Dopmynbl n-ro  uineHa apupMETHUECKOU
' MIPOTPECCUH, CYMMBI TIEPBBIX 71 YWICHOB

43 I'eomerprueckass mnporpeccus. PopMmyibl n-r0  WIEHA T'€OMETPUYECKON
' MIPOTPECCUU, CYMMBI MIEPBBIX 71 YICHOB

44 H3o0paxeHne 4YICHOB apuU(PMETHUECKOH U TeOMETPUYECKONW Mporpeccuit
' TOYKAMHU HAa KOOPJAMHATHOW MIIOCKOCTH. JIMHEWHBIA U 3KCITOHEHIIMAIbHBIA POCT

4.5 CIokHBIE IPOLIEHTHI




IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa3oBaTe/IbHOI NPOrPaMMbl OCHOBHOTI'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHue onepupoBarh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
Omepalvy HaJ MHOXXECTBAMM, YMEHHUE OIEePUPOBATH IOHATUIMH:
rpad, cBs3HBIA Tpad, AepeBO, LUK, TPUMEHATh UX MPU PELICHUU
3a/1a4; YMEHHUE HCIOJIb30BaTh rpapuuecKoe MpeiCTaBIeHHE MHOKECTB
JUISL ONTUCAHMS PealbHBIX MPOIIECCOB U SIBJICHHM, MPH PEIICHUH 3a/1a4

U3 Apyrux y4yeOHBIX MPEMETOB

YMeHHe onepupoBarh MOHATUAMM: OIPEAEICHHUE, aKCHOMA, TEOpEMa,
JIOKa3aTeJIbCTBO; YMEHHUE paclo3HaBaTb HUCTHUHHBIE U JIOXKHbBIE
BBICKA3bIBAaHUSA, INPUBOJINUTH NPHUMEPHl W KOHTPIPUMEPHL, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHUA BBICKQ3bIBaHUM

YMeHue ornepupoBaTh MOHSTHSAMHU: HaTypadbHOE YHCIIO, MPOCTOE M
COCTaBHOE YHCIIO, JE€IUMOCTh HATypaJIbHBIX YHCEJI, MPU3HAKU
JETUMOCTH, II€JI0€ YHCJIO, MOAYJh YHUCIa, OOBIKHOBEHHAs ApoOb M
JecsTUYHas OpoOb, CTAHIAPTHBINA BUJ YKCIA, pallMOHAIBHOE YHUCIO,
UppalMOHATILHOE 4YHUCJO, apu(METUYECKUIl KBaJpaTHBI KOpEHb;
YMEHUE BBINOIHATH JEHUCTBUS C YHUCIAaMH, CpaBHUBATb U
YHOOPSIIOYMBATh YWCTA, TPEACTABISTh YHCIAa Ha KOOPJAWHATHOU
NpsSIMOM, OKpPYIJIATH YHUCIIA; YMEHHUE JeNaTh MNPUKHUAKY U OLIEHKY

pe3yJibTaTa BEIYMCIECHUN

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C LENbIM IOKa3aTeleM,
apu(pMeTHUECKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, ajredpanyeckas
npoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HaTypaJlbHOM CTeneHu
Oosbllle €IMHUIBI; YMEHHME BBIIOJIHATH PAcdy€Thl MO (QopMmylam,
npeoOpa3oBaHusl LENbIX, JAPOOHO-PAllMOHAIBHBIX BBIPAKEHUH H
BBIPAKEHUI C KOPHSMH, PA3I0KEHHE MHOTOYJIEHAa Ha MHOXKUTENH, B
TOM YHCJIE C MCIOJIb30BaHUEM (OPMYNT Pa3HOCTH KBaJpaToB H

KBaJpaTa CyMMBI U Pa3HOCTH

YMenue OonecprupoBaTh NOHATUAMU: YUCIOBOC PABCHCTBO, YPABHCHUC C




OJIHOM IIEPEMEHHOM, 4YHUCIOBOE HEPaBEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHUE peulaTh JUHEHHbIE U KBAJApPATHBIC YpPAaBHEHUS,
IpOOHO-pallMOHATILHBIE YPaBHEHUSI C OJHOW TMEPEMEHHOM, CHUCTEMBI
JIBYX JIMHEHHBIX ypaBHEHWI, JTUHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAILHBIE HEPAaBEHCTBA C  OJHOMN
IIEPEMEHHOM, B TOM YHUCJE MPU PELIECHUHN 33134 U3 IPYrux MpeaMeTOB
W TPAKTUYECKUX 33Ja4; YMEHUE HCIIOJIb30BaTh KOOPAMWHATHYIO
OpSMYI0O ¥ KOOPJIMHATHYIO IJIOCKOCTh ISl M300pa)KeHHsI peleHUit

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKIUS, rpaduK GyHKIHUU, HYIN
byHKIMH, POMEXYTKH 3HAKOIOCTOSHCTBA, POMEXYTKH
BO3pacTaHusi, yOBbIBaHWS, HAWOOJbIIEE W HAUMEHbIIEE 3HAYCHUS
byHKIMH; yMeHHe OIIEpUPOBATH HOHSATHSAMHU: npsimast
MPONOPIMOHAIBHOCTh, JTHHEWHAs (YHKIUS, KBaJApaTuyHas ()YyHKIIHS,
oOpaTHasi TPOMOPIHMOHANIBHOCT, Mapabosia, rumnepOoia; yMeHHUe
CTpOUTh Tpaduku GyHKIINUN, UCTIOTB30BATh TPAdUKH JIJIS ONIPEACTICHIS
CBOWCTB IPOILIECCOB M 3aBUCHUMOCTEH, JJI pPeLIeHMs 3a/ad U3 JPYrux
Y4eOHBIX TPEAMETOB W pPEATbHOW IKU3HH, YMEHHE BBIPAXKAaTh

(I)OpMy.]'IaMI/I 3aBUCUMOCTH MCXKY BCIIMUNHAMU

Ymenue OIIepUpOBATH HOHSTUSAMH: MIOCJIEZIOBATEIBHOCTb,
apudmernueckass M TE€OMETpUYECKass  IMPOTPEecCUr;  yMEHUe
UCIOJIb30BaTh CBOMCTBA MOCIENOBATENbHOCTEH, (HOPMYIBI CyMMBI U
o0IIero 4jaeHa MpH PelIeHUM 3a/ad, B TOM 4YHCIE 3a1ad U3 IPYTHUxX

y‘-Ie6HBIX npeaMETOB U peaﬂBHOf/'I KHU3HU

YMeHue pemars 3a7aud pa3HbIX TUIMOB (B TOM YHCIE Ha TPOIEHTHI,
IO ¥ 4YacTH, JBWXKEHHE, paboTy, IIEHy TOBAapOB H CTOMMOCTH
TOKYIIOK W yCITyT, HAJIOTH, 33J1a4d U3 00JIACTH YIPABJICHUS] IUYHBIMH U
ceMeHbIMU  (UHAHCAMH);, YMEHHE  COCTaBIIATh  BBIPAXKCHHUS,
YpaBHEHUs, HEPABEHCTBA W CHUCTEMBl [0 YCJIOBHUIO 3aJIayH,
WCCIIeIOBATh MOJIYYEHHOE PEIIEHUE W OIEHUBATh MPaBAONOJI00HOCTh

IMOJIYUYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh MOHATUAMU: GUTYpa, TOUKA, OTPE3OK, MpsMas,
Jyd, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYroJIbHHUK, paBHOOEAPEHHBIH
U PaBHOCTOPOHHUHN TPEYTrOJbHUKH, MPSAMOYTOJIbHBIA TPEYrOJbHUK,

Me/inaHa, OUCCEKTpUca M BBICOTA TPEYrOJbHMKA, YETHIPEXYTOJIBHUK,




napajiesnorpaMM, pomM0O, TPSAMOYTOJIBHUK, KBagpaT, Tpalelus;
OKPY>KHOCTb, KpYT, KacaTelbHasl; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMHU
¢burypamu; ymMeHue pemarb 3a/aud, B TOM YHCIIE U3 MOBCEIHEBHOMN
KU3HU, Ha HAXO)KJIEHUE I€OMETPUYECKHX BEINYMH C IPUMEHEHUEM

M3YYEHHBIX CBOMCTB GUryp 1 (pakToB

10

YMeHue OomnepupoBaTh IOHATHUSMHU: PABEHCTBO (HUIYp, PaBEHCTBO
TPEYrOJIbBHUKOB; I1apalIeIbHOCTh U IEPHEHIUKYIAPHOCTh IIPIMBIX,
yroin MexXAy IpsMBIMH, IEPHECHIUKYISAP, HAKIOHHAs, IIPOCKLUS,
nojxobue ¢uryp, noJo0HbIe TPEYTOJIbHUKH, CAMMETPUS OTHOCUTEIHHO
TOYKM M MNPAMOW; YMEHHE DPACIIO3HABATh PABEHCTBO, CUMMETPHUIO U
nojxobue ¢uryp, napamieNbHOCTh U NEPHEHIUKYIIPHOCTh MPSMBIX B

OKpY’KaoIlleM MUpe

11

YMeHue onepupoBaTh MOHSTUAMM: JUIMHA, PACCTOSIHUE, YIoJ
(BemuuMHA yria, CUHYC W KOCHHYC YIJla TPEYrojbHMKA), IUIOIIA[b;
YMEHHUE OILEHUBATh Pa3Mephl MPEIMETOB U OOBEKTOB B OKpY’KaIOIIEM
MHUpE; YMEHHE NpUMEHATh (OpMyabl TMepuMeTpa U IJIOUIaU
MHOT'OYI'OJIbHUKOB, JJIMHBI OKPY)KHOCTH W IUIOIIAIU Kpyra, o0Obema
MPSMOYTOJIBHOTO TapauIeNENUIe1a; YMEHUE NPUMEHATh MPU3HAKU
paBEHCTBA TPEYTOJILHUKOB, TEOPEMY O CYMME YIJIOB TPEyroOJbHHKA,
teopeMy Iludaropa, TpUroHOMETpUUYECKHE COOTHOLIEHUS  JUIs

BBIYMCIICHHS JUIMH, PACCTOSIHUM, ITONAAeH

12

YMenue wuzo0paxarb IUIOCKHE (UIypsl W UX KOMOMHAIIWH,
IIPOCTPAHCTBEHHBbIE (UTYpbl OT pPYKH, C TOMOIIbIO YepTEKHBIX
WHCTPYMEHTOB U JJIGKTPOHHBIX CPEACTB IO TEKCTOBOMY WJIH

CHUMBOJIbLHOMY OIIMCAHUTO

13

VYMmenune OIICpHUPOBATH HOHATUAMMN: IpsAMOYTOJIbHAA cucremMa
KOOpAWHAT, KOOPAWHATHI TOYKH, BCKTOD, CymMmMma BCKTOPOB,
IMPOU3BCACHUC BEKTOPA HA YHUCJIO, CKAJIAPHOC ITPOMU3BCACHUC BEKTOPOB,
YMCHHEC HCIOJIb30BATHL BCKTOPLBI U KOOPAWHATHI IAJId TPCACTABJICHUA
JaHHBIX W PEIICHHA 3aJad4, B TOM YHCIIC H3 JPYIrux y‘—Ie6HI)IX

IIPEAMETOB U PEaIbHOMN JKU3HU

14

YMeHue omnepupoBaTh IMOHATHUSMHU: CTOJOMKOBBIE M KPYTrOBBIE
quarpaMMbl, TaOnWIBl, cpeaHee  apudMeTHYeCKoe, MeauaHa,
HauOoJiplllee M HAaUMEHbIIIee 3HAYCHHUs, pa3Max YHUCIOBOTO Habopa;

YMEHHME  U3BJIEKaTh, HHTEPHPETUPOBATH U  IPEoOpPa3OBHIBATh




15

16

uHpOpMAIMIO, TPEJICTABICHHYI0 B Ta0IMIAX M Ha JUarpaMmax,
OTPa)KAIOILYI0 CBOMCTBA M XapaKTEPUCTUKHM pPEalbHBIX IPOLECCOB U
SBJICHUM; yMEHUE pacllO3HaBaTb H3MEHYMBBIE BEIUYMHBI B

OKpY’KaroIllleM MUupe

YMeHHne omnepupoBaTh TMOHATHIMH: CIYYalHBIA OIBIT (CIydalHbIN
OKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (JIIEMEHTApHBI HMCXOJ)
CIIy4aiflHOTO OIbITa, CIIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HAXOAWTh BEPOATHOCTH CIIYYaWHBIX COOBITUHA B ONBITaX C
PaBHOBO3MOXKHBIMH DJIEMEHTAapPHBIMU COOBITHSIMH; YMEHHE pEellaTh
3aJa4d METOJIOM OpPTraHM30BAaHHOTO Iepedopa W C HCIOJIb30BaHHEM
MpaBWia YMHOXXEHHUS; YMEHHUE OIICHHBATh BEPOATHOCTH peabHBIX
COOBITUN M SIBIICHWUH, NMOHUMATh POJb MPAKTUUECKH JOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITHM B OKpYXalOIleM MHpPE U B IKHU3HU;
3HAKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €ETO POJIbIO B MACCOBLIX ABJICHHAX

YMeHue BBIOMpaTh MOIXOASIIMM H3ydeHHBIH METOJ| Ul pEeLIeHUs
3a/1a4d, MPUBOJUTH IPUMEPBI MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HH, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB MAaTEMAaTUKU B
HUCKYCCTBE, OIMCHIBATh OTJEJIbHBIE  BBIJAIOIIMECS  PE3YJIBTATHI,
MIOJIyYEHHBbIE B XOJE Pa3BUTUSA MAaTEMaTUKU KaK HAyKH, NPUBOIUTH
MIpUMEPBI MATEMAaTUYECKUX OTKPBITUN M UX aBTOPOB B OTEYECTBEHHOMN

U BCEMUPHOM UCTOPHUH




HNEPEYEHDB 2JIEMEHTOB COAEPKAHUA, ITPOBEPAEMbBIX HA OI'D

1O MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 Yucna u BBIYUCIICHUS

1.1 Harypanbnsie u nensie yucna. [IpusHaky JenMMOCTH LEIIbIX YUCE

- OOBIKHOBEHHbIE M JIeCATUYHbIE  ApOOM,  MPOLEHTHI,  OECKOHEUHbIE
' MIEPUOIUUECKHIE IPOOH

13 Pannonaneupie uncna. Apudmernyeckue omepanuud ¢ palroOHATbHBIMU
' YyHuCllaMu

14 JeiictButenpHbie uncna. ApupMETHUYECKHE OIepaluu ¢ JIeHCTBUTEIbHBIMU
' YUCIAMU

s [TpuOnkE€HHbIE BBIUMCICHUS, TpaBUiIa OKPYIJICHHS, NPUKHAKA M OLIEHKa
' pe3ynbTaTa BRIUMCICHUN
2 Anrebpanueckue BbIPAKEHUS

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHHSI C IEPEMEHHBIMHU )

55 Crenenp ¢ nensiM mnokasareneM. CTENEHb C palMOHAIBHBIM I10Ka3aTEJIEM.
. CgoiicTBa cTeneHN

2.3 MHorouneHsl

24 Anrebpanueckas ApoOb

) s ApudpmeTnueckuii  KOpeHb  HATypajJbHOW  CTEINEHHU. HevictBuss ¢
' apupMeTHUUECKUMH KOPHIMHU HATypaIbHOU CTETICHU
3 YpaBHEHUs 1 HEpABEHCTBA

- Lenbie u npoOHO-panioHabHBIe ypaBHEeHUs. CHCTEMBl M COBOKYMHOCTH
. ypaBHEHU I

1s Lenbie u apoOHO-panMoHaNbHble HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
' HEPaBEHCTB

3.3 Penrenuie TeKCTOBEIX 3amau
4 YucnoBbIe IOCIEN0BATEILHOCTH

4.1 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHUs OCIEA0BATEILHOCTEH

4.2 Apudmerndeckass W TeoMeTpudeckas mporpeccuu. dopmyna  CIOKHBIX




IIPOLICHTOB

5 OyHKIMU
OyHknusg, crnocoObl 3amaHus  ¢yHKuuu. ['paduk  yHknuu. OOmacts
OIpesieNIeHUsl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxnuu. IIpomexyTkn
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMHA. MakCUMyMbl U
MUHUMYMBI (yHKIMH. Hanbospinee W HauMeHbllee 3HaueHHE (YHKIUU Ha
IPOMEKYTKE
6 Koopaunatsl Ha IpsAMOM U INIOCKOCTH
6.1 KoopaunaTthas npsimas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyroapHUK
7.3 MHOroyrojasHUKu
7.4 OKpy’>KHOCTb U KpyT
7.5 W3mepeHune reoMeTpu4eckix BEINYUH
7.6 BexkTopsl Ha TIII0CKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padbr




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremartuka. Anrebpa: 7-i kitacc: 6a30BbIl ypOBEeHb: yUeOHHK; 15-¢ nznanue,
nepepadotanHoe MakaperaeB FO.H., Munaiok H.I'., Hemxos K.W. u np.; mox
penakuueit TensikoBckoro C.A. AkimonepHoe o0uiectTBo «M3aaTenbcTBO
«IIpocBemenue»

* Maremaruka. Anredpa: 8-i kiacc: 6a30BbIi ypoBeHb: yueOHUK; 16-¢ u3ganue,
nepepadboranHoe MaxkaperueB F0.H., Munrok H.I'., Hemkos K.W. u ap.; nmox
penakuueii TensikoBckoro C.A. AxkunonepHoe o61ecTBo «3naTrenscTBo
«IIpocBemenue»

* MaTtemaruka. Anredpa: 9-i kiacc: 6a30BbIl ypOBEHB: yUeOHUK; 15-¢ u3nanue,
nepepadboranHoe Maxkaperues FO.H., Munrok H.I'., Hemkos K.W. u ap.; nox
penakuueit TensikoBckoro C.A. AkimonepHoe o0miectBo «M3aaTenbcTBO

«IIpocsemienue»

METO/IUYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJISA

» AnreOpa. JIumaktruueckue Matepuaisl. 7 Kiacc : yuel. mocodue s
obmeoopazosar. opranuzanmii / JI. I1. EBcradbera, A. I1. Kapm. — 12-e uzg. — M.
[Tpocsemenne, 2020. — 159c.

» Anre6Opa. JlnmakTuaeckue MaTepralibl. 8 Kiace : yuel. mocooue mms

obmeo0Opasosar. opranuzammii / JI. I1. EBcradnena, A. I1. Kapm. — 12-e uzn. — M.



[Ipocsemenne, 2020. — 159c.

» Anrebpa. lunaktrnueckue maTepuaibl. 9 kiacc : yue0. mocodue s
obmeoopazosar. opranuzanumii / JI. I1. EBcradbera, A. I1. Kapm. — 12-e uzg. — M.
ITpocsemienue, 2020. — 159c.

» Anrebpa. MeTonnueckne peKoMeHIalny. 7 Kiace : yaeOHoe mocooue ais
oOmieoOpazosar. opranuzanuii / . — M. : [Ipocsemenune, 2020

» AnreOpa. Meroandeckue peKoMeHaaluu. 8 Kiace : yueoHoe nmocodue st
obmeoOpazoBar. opranuzanuii / . — M. : [Ipocsemenune, 2020

* Anrebpa. MeTtonuueckue pekoMeHauu. 9 kinace : yuebnoe nocodue asis

obmeoOpazoBar. opranuzanuii / . — M. : [Ipocsemenune, 2020

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://skysmart.ru/

https://yaklass.ru /

https://edsoo.ru/

https://resh.edu.ru/
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