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HOACHUTEJBHASA 3AIINCKA

AnreOpa sSBISIETCS OJHUM M3 OMOPHBIX KypCOB OCHOBHOTO OOIIEr0 0Opa3oBaHMS:
OHa o0ecreynBaeT M3y4YeHHUE APYTUX JUCHUIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK U
T'YMaHUTAPHOTO IIUKIIOB, €€ OCBOCHHE HEOOXOIMMO JIs MPOJA0KEHHs] 00pa30BaHus U B
MOBCEAHEBHON Ku3HMU. Pa3zBuTue y 0OydYaromuxcsi Hay4HbIX MPEACTABICHUN O
POUCXOXKJEHUM W CYIIHOCTU aireOpandyeckux aOCTpakiuii, crocode OTpakeHUs
MaTEMaTUYECKOM HAyKOW SIBJICHUH M MPOLECCOB B MPHUPOJAE M OOIIECTBE, POIH
MaTEMaTUYECKOr0 MOJECIUPOBAHUS B HAyYHOM IMO3HAHMU U B MPAKTHUKE CIOCOOCTBYET
(GOpMHUPOBAHNIO HAYYHOTO MHUPOBO33PCHUS U KAYECTB MBIIUICHHS, HEOOXOMUMBIX JIJIS
ajanTay B COBPEeMEHHOM mu(ppoBoM odmecTBe. M3ydeHue anreOpsl oOecrieunBacT
pa3BUTHE yMEHUs HAOII0IaTh, CpPaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyer
KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOH
JNEUCTBUSL W BBIBOJIBI, (opmynupoBaTh yTBepxkAcHUs. OcBoeHHE Kypca anreOpsl
oOecrieynBaeT pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYYarolUXCA: OHU HCIOJIb3YIOT
JNEAYKTUBHBIE ¥ HMHAYKTUBHBIE pACCYXKJEHUA, O0OOOIIEHME U KOHKPETU3AIIHIO,
abcTtparupoBanue u anajgoruto. O0yueHue anredpe rnpeamnojaracT 3HaUuTeNIbHbIN 00BEM
CaMOCTOSITEJIbHON JIEATEIbHOCTH 00YyYaroNIuXcsl, TO3TOMY CaMOCTOSITEIbHOE pelICHUE
3a/1ay SIBJISIETCA pean3aluei AesITeIbHOCTHOTO IPUHITUIA O0yUeHUS.

B cTpyktype mporpammbl yueOHOTO Kypca «Anredpa» ajii OCHOBHOTO OOIIETO
o0pa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIbHO-METOANYECKUE JIMHUU:
«Hucna v BBIYUCHEHUSY, « ANITeOpanyecKnue BhIPAKEHUSD), « Y paBHEHUS U1 HEPABEHCTBAY,
«Dynkum». Kaxnas U3 3TUX COAEPKATEIbHO-METOANYECKUX JIMHUAN Pa3BUBACTCS Ha
MPOTSKEHUU TPEX JIET U3YUCHHS Kypca, B3aUMOJICUCTBYS C IPYTMMU €ro JUHUusMHU. B
X0JI€ M3YUYCHHSI Y4eOHOro Kypca oOyd4aromMMCsi TPUXOIUTCS JTOTUUECKU PACCYKIaTh,
HCIIOJB30BaTh TEOPETHUKO-MHOXXECTBEHHBIN sI3bIK. B CBA3M ¢ 3TUM B MporpamMmy
y4eOHOTO Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTMKU, MPE/ICTABICHHBIC
BO BCEX OCHOBHBIX pa3leliax MaTeMaTH4YeCKOro oOpa3oBaHUS M CIIOCOOCTBYIOIINE
OBJIAJICHUIO OOYYaroIIMMHUCA OCHOB YHUBEPCAIHHOTO MATEMAaTUYECKOTO  SI3bIKA.
ConepxaTeabHON U CTPYKTYPHOM 0COOCHHOCTBIO YUeOHOT0 Kypca «Airedpay sBisieTcs
€ro MHTErPUPOBAHHBIN XapakKTep.

Conepxxanue muHUM «HuKcla U BBIYUCIICHUSY CIYKUT OCHOBOM JJIsS TaJIbHEUIIIETO
U3YYCHUS] MAaTeMaTUKH, CIOCOOCTBYET pAa3BUTHIO y OOYYAIOIIMXCS JIOTHYECKOTO
MBIIIJICHUS, (OPMUPOBAHUIO YMEHHUS TOJH30BATHCS ~AJITOPUTMaMHU, a TaKkKe
MPUOOPETCHUIO TPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX JJIsi TOBCEAHEBHOW >KU3HH.
Pa3BuTre MOHATHS O YHMCIIE HA YPOBHE OCHOBHOrO 0OIIEro oOpa3oBaHMs CBSI3aHO C
pallMOHAJILHBIMA M UPPALIMOHAIBHBIMU YHUCIaMHU, (POPMHUPOBAHUEM MPEICTABICHUIN O
JNEeWCTBUTEILHOM YHCIIE. 3aBEPILICHUE OCBOCHUS YMCIIOBOM JIMHUM OTHECEHO K CPETHEMY
o0111eMy 00pa30BaHMUIO.

Conepxanue IByX aiareOpandeckux JIMHUN — «AJreOpandeckue BhIPOKCHUS» U
«YpaBHEHHS] W HEPABEHCTBA» CHOCOOCTBYET (HOPMHUPOBAHUIO Y OOyYaroUIuxcs
MaTeMaTU4YeCKOro anmnapara, He0OX0UMOTO JJIsl PEIICHUS 33]1a4 MaTEMaTUKH, CMEXHBIX
MPEAMETOB M TMPAKTHUKO-OPUEHTUPOBAHHBIX 3amad. Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3zoBaHusl y4eOHBI MaTepua TPYNIUPYETCS BOKPYT PAIMOHAIBHBIX BBIPAXKEHUM.



AnreOpa JeMOHCTpUpPYET 3HAY€HHWE MATEeMAaTHUKHA KakK S3bIKa IS TIOCTPOCHUS
MaTeMaTHYECKUX MOJENEH, ONMCAHUs MTPOLIECCOB U SIBICHUI peaibHOro Mupa. B 3amaun
oOydeHus anredpe BXOAIT TakxKe JajdbHelIee pa3BUTHE AITOPUTMUAYECKOTO MBIIIIJICHUS,
HE0OXOMMOro, B YAaCTHOCTH, /JII OCBOCHHS Kypca HWH(OpPMATUKU, U OBJIAJCHUE
HaBbIKAMM  JIEIYKTUBHBIX paccyxaeHuil. [IpeoOpaszoBanue CUMBOJIBHBIX (opm
CIIOCOOCTBYET  pa3BUTUIO BOOOpa)KEHHs, CIIOCOOHOCTEH K MaTeMaTUYECKOMY
TBOPYECTBY.

Conepxxanne (PyHKITMOHATBHO-TpapUUeCKO JTWHUU HAIEJICHO Ha TMOJTydYeHUE
0OyJaronMMuUcs 3HaHUM O (QYHKIUAX KaK BaKHEHIIEH MaTeMaTHYEeCKOW MOMICIH IS
OMMUCAHUSI W HCCIENOBAHUSI Pa3HOOOPA3HBIX MPOLECCOB W SIBJICHUWA B MPUPOAEC U
obmiectBe. M3yuenne marepuasia cmocoOCTBYET PAa3BUTHIO Y OOy4arOUIMXCS YMEHUs
HCTIOJb30BaTh Pa3JIMYHbIEC BBHIPA3UTEIIbHBIE CPEJICTBA SI3bIKA MATEMATUKU — CJIOBECHBIE,
CUMBOJIMYECKHUE, TpaduuecKre, BHOCUT BKJIA B (GOpMUPOBAHKE TPEICTABICHUN O POITU
MaTeMaTUKH B Pa3BUTUU UBUIN3ALHUH U KYJIbTYPHI.

CornacHo yuyeOHOMY TUIaHy B 7-9 Kilaccax u3ydaercs yueOHbI Kypc «Anredpay,
KOTOPBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3feibl coaepxkanus: «Yucna wu
BBIUHUCIICHUS», «ANTeOpanvyecKkue BBIPAXKCHUS», «YPaBHEHUS U HEPABEHCTBAY,
«DYHKIUW.

Ha uzyuenue yuebHoro kypca «Anredpa» orBogutcst 306 yacos: B 7 kiacce — 102
yaca (3 yaca B Hezeno), B 8 kiacce — 102 gaca (3 yaca B Heneno), B 9 kiacce — 102 yaca
(3 gaca B HezEMIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yuciaa v BIYMCICHUA

Jpo6u OOBIKHOBEHHBIE M JECSITHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k gapyroi. [loHATHe palMOHANBHOTO YKCIA, 3aluch, CpPaBHEHUE,
YHOPSAIOYMBAHUE  pAlMOHANBHBIX 4uced. Apudmernueckue JEHUCTBUS €
palMOHAJIBbHBIMU YHCIIaMU. PelieHue 3a1ay U3 peaibHOM NPAaKTUKU Ha 4acTv, Ha
JpoOH.

CreneHb ¢ HaTypalbHBIM I[IOKa3aTeJeM: OMpeielieHne, Mpeodpa3oBaHue
BBIPKEHHII HA OCHOBE ONpPENENIEHNUs, 3auch O00NbIIKX yncen. [IpoueHTsl, 3anuch
IPOIEHTOB B BHUJE ApoOU U ApoOU B BHJIE MPOILEHTOB. TpH OCHOBHBIE 3a7aud Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHNE TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTM, B TOM 4HcClIe TmpsiMas W oOpaTHas
IIPOIIOPLUHUOHAIIBHOCTH.

AaredpanvyecKue BbIPpAKEHUSA

IlepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YeHHUs nepemMeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXAY BEIIMYMHAMU B BUJIE
dbopmybl. Beraucienus no ¢popmynam. [IpeodpazoBanue OYKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIC BBIpRXECHHS, TNpaBWiIa MpPeoOpa3oBaHUs CyMM U
IIPOU3BEJEHUH, PAaBHUIIa PACKPBITHS CKOOOK U MPUBEIAEHUS TOJOOHBIX CIaraeMbIX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpnHowiensl 1 MHOTOWIEHBI. CTeneHp MHOrowieHa. CioKeHue, BBIYUTAHMUE,
YMHOXEHHE MHOTOWIEHOB. POPMYJIBI COKPAIIEHHOTO YMHOKEHUS: KBapaT CYMMBI
Y KBaApar pa3HocTh. Popmyiia pa3HOCTH KBapaToB. Pa3iioxkeHne MHOTOWICHOB Ha
MHOKUTEH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHUe, KOpeHb YpaBHEHHWs, IpaBuUja NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPABHEHUU.

JluHenHOe ypaBHEHHME C OJHOW NEPEMEHHOM, YHWCIIO KOPHEW JIMHEHHOIO
YpaBHEHMUS, pEUICHUE JIMHENHBIX YpaBHEHUN. COCTaBIIEHHE YPABHEHU IO YCIOBUIO
3a7a4u. Pelienre TeKCTOBBIX 3a/1a4 € OMOILBI0 YPaBHEHUM.

JluneitHoe ypaBHEHUE C IBYMs MEPEMEHHBIMU U ero rpaduk. Cuctema IByx
JVMHEMHBIX YPaBHEHUW C JBYMs IIEpeMEHHbIMU. PermeHune cucreM ypaBHEHUU
CrIoco0OM MoACTaHOBKU. [IpuMepsbl perieHus: TEKCTOBBIX 337a4 C OMOIIbIO CUCTEM
YPaBHEHHUM.

DyHKIMHA
Koopaunara Touku Ha npssmoil. YuciioBble NpOMEXKYTKH. PaccTosinue mexny
JIBYMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.



[IpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AlGcmucca U opAauHaTa
TOYKHU Ha KOOpJAUHATHOM TiockocTu. [IpumMepsl rpadukoB, 3aaHHBIX (HOpMYIaMU.
Urenue rpadukoB peanbHbIX 3aBUucuMocTell. [Tonsitue pynkuuu. 'paduk GyHkmm.
CaoiictBa pyukuuii. JIuneitnas ¢pynkuus, e€ rpaduk. ['paduk ¢pyHkuuu y = |X|.
['paduyeckoe penieHrne TUHEHHBIX YPaBHEHUM U CUCTEM JIMHEHHBIX YPaBHEHUH.

8 KUIACC

Yucaa v BBIYMCICHUA

KBagparHbeiii kopeHb U3 uncia. [loHsATHEe 00 HUppalMOHAIBHOM YHCIIE.
JlecsaTnaabie TPUOTMKEHUST HPPAITMOHATBHBIX yucen. CBolcTBa apuMEeTHIECKUX
KBaJ[paTHBIX KOPHEN U UX MPUMEHEHUE K MPEe0OPa30BAHUIO YNCIOBBIX BhIpaKEHUMN
Y BBIUHCJIEHUSM. J|eCTBUTEIIBLHBIE YUCTIA.

CreneHb C 1eNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3aluCh YHCIIA.

AJuiredOpanyecKue BbIPpaKEeHUA

KBagpaTHbIil TPEXWIEH, PA3JIOAKEHNE KBAAPATHOTO TPEXUJIEHA HA MHOXKHUTEIH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoi JIpoOwu.
CnoxxeHue, BBIYMTAHHE, YMHOXKEHHE, JICJICHHE anredpandeckux JapoOei.
PannonanbpHbie BRIpaXXEHHS U UX ITpeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBaaparHoe ypaBHeHue, (hopMysia KOpHEH KBaJApaTHOTO ypaBHeHHs. Teopema
Buera. Pemienue ypaBHEHUN, CBOIAIIMXCS K JIMHEWHBIM H  KBaJpPaTHBIM.
[Ipocreiimme qpoOHO-palMOHAIbHBIE YPABHEHHUS.

['paduyeckas uHTEpHIpeTalvsl YPAaBHEHUM C ABYMS MEPEMEHHBIMU M CUCTEM
JUHEWHBIX YpaBHEHHWW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEUHBIX YPABHEHUM C IBYMS IEPEMECHHBIMH.

Pelienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO ¢ OHONM MEPEMEHHOM.
PaBHOCWIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OAHOM IEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJHON EPEMEHHOM.

DOyHKUIMHA

[Tonsitue pynkiuu. OOIACTh OMPEACIICHNs U MHOXKECTBO 3HAYCHU I (PYHKITUH.
CriocoObI 3aanus QyHKIIHIA.

I'padux ¢ynkumu. YUrenne coiictB dyHKuuu mno e€ rpaduxy. [Ipumeps
rpadukoB (YHKLIHHA, OTPaXKAIOIIKUX peabHbIE MPOLECCHI.

OyHKIMM, OIMUCHIBAIONIME TIPSIMYIHO M OOpaTHYH MPONOPLHMOHAIIBHBIC
3aBHCHMOCTH, uX rpaduku. OyHkuun Y = X2, y = X3, y = VX, y=|x|. [padudeckoe
pelIeHne YPAaBHEHUN U CUCTEM YPABHEHUM.

9 KJIACC

YucJia 1 BLIYUCJICHUSA
PanmonanpHbIe Ynclia, UPpAMOHAIBHBIC YHCJIA, KOHEYHBIC M O0CCKOHEUYHBIC
JeCATHIHBIC APOOH. MHOXKECTBO JEHCTBUTEIBHBIX YHCEN, IEHCTBUTEIbHBIC YHCIIa



KaKk OECKOHEUHBbIE JAecATUYHbIe apoOu. B3aumMHO OJHO3HAUYHOE COOTBETCTBUE
MEXIy MHOXKECTBOM JIEUCTBUTENBHBIX YACET U KOOPAUHATHOU MPSMOM.

CpaBHEHME JIEHCTBUTENIBHBIX 4YHCEN, apuMeTudecKkue JeHcTBUS C
JEHUCTBUTEIILHBIMU YHCIIAMH.

Pasmeppl 0OOBEKTOB OKpYXAOUIETO MHpA, JJIUTEIBHOCTh IPOLIECCOB B
OKpPYXaroIeM MHUpE.

[TpuOnmx€HHOE 3HAUEHUE BEJIMYMHBI, TOUYHOCTh NMPpUOIMKeHus. OKpyrieHue
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYMCIICHUH.

YpaBHeHMS U HEPABEHCTBA

JIunelinoe ypaBHeHUE. PemieHne ypaBHEHUM, CBOASIIUXCS K JIMHEWUHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pemienuss ypaBHEHUN TPETbEW M YETBEPTOU
CTEIIEHEN Pa3JI0KEHUEM HA MHOKUTEIIH.

Pemenne npoOHO-pallMOHaNbHBIX ypaBHEHUH. PelieHue TEKCTOBBIX 3ajay
anreOpandeckuM METO/I0M.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M €ro rpaduk. PemieHue cucrem OByX
JIMHEWHBIX YPaBHEHUM C IBYyMs IIEpEMEHHBIMU. PellleHne cCucTeM IByX ypaBHEHU,
OJJHO M3 KOTOpbIX JIMHEIlHOe, a Jpyroe — BTopoW creneHu. ['padpuyeckas
UHTEpIIPETalHs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW IEpeMEHHOM. Pemenue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBagpaTHele HepaBeHCTBaA.
['padprueckas wHTEpHpeTanyss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMsS
IIEPEMEHHBIMHU.

DOyHKIUU

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. [lapabona, KoOpauHATHI
BEPIINHBI TapaboJIbl, 0Ch CAMMETPHUH MapaOOJIBI.

I'padukn byrxmit: y = kx, y = kx + b, y = k/x, y = x3,y =Vx, y = |X| , u ux
CBONCTBA.

YuciioBbIe MOCIEI0BATEILHOCTH U MIPOrPecCUm

[IoHsiTHE YMCIIOBOM IOCHENOBATEIBHOCTH. 3aJaHME I10CJIEN0BATEIBHOCTH
peKyppeHTHOI dopmyoii u Hopmysoit N-ro wieHa.

Apudmernueckas U reoMerpuyeckas mnporpeccur. @opMynbl N-ro 4ieHa
apu(PpMETUYECKON U reOMETPUUECKON MPOrpecCuii, CyMMbI IEPBBIX N YJICHOB.

N300pakeHre YI€HOB apU(PMETUYECKOH MU TEOMETPUYECKOM Mporpeccuit
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIIOHEHUHUAIBHBIM POCT.
CI1oHBIE NIPOLIECHTBHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOI'O KYPCA «AJII'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJbTaTbl OCBOCHHS TNPOrpaMMmbl y4eOHOro Kypca
«Anredpa» XapaKTepu3yroTCs:

1) naTrpuoTHYEeCcKOEe BOCIMTAHME:

MPOSIBICHUEM MWHTEpeca K TMPONUIOMY W  HACTOSUIIEMY POCCUHCKOM
MaTeMaTUKH, LEHHOCTHBIM  OTHOIIEHWEM K  JIOCTHXKEHHUSIM  POCCHMCKHUX
MAaTEMATUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHX
JTOCTIDKCHHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpa:kIaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEN TpakJIaHWHA U pealiu3allii ero
npaB, TMpPEJICTABJICHUEM O MATEeMaTUYECKUMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLEAYP TPa’kKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C TMPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHUEM BaXHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESTEIbHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOMI Ha AaKTMBHOE Yy4YacTHE€ B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAIMpPABICHHOCTH, OCO3HAHUEM BaXXHOCTH MaTEMaTU4E€CKOIO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCIEMIHOM NpodecCHOHaIbHOM
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX TJIAHOB C
y4ETOM JIMUHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTHIO K OSMOLMOHAJIBHOMY U  JICTETUYECKOMY  BOCIPUSITHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/lad, PEUICHUM, pPacCYXXIECHUM, YMEHHUIO BHUIEThH
MAaTEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUS:

OpUEHTAlME B JEATEIbHOCTHU HAa COBPEMEHHYIO CHUCTEMY HAay4YHBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MPUPOJIBI U
oOIecTBa, MOHMMAaHUEM MAaTEMaTUYeCKOW HAayKH Kak cQepbl YeJI0BEUYECKOU
JEATEIIbHOCTH, JTANOB €€ Pa3BUTUS U 3HAYMMOCTH JJISI Pa3BUTHS IUBHIIA3ALINU,
OBJIQJICHUEM SI3IKOM MAaTEMaTHUKH M MAaTEMAaTHYECKOW KYJIbTYpPOW KaK CPEICTBOM
MO3HAHUS MHPA, OBJIAJCHHEM TMPOCTEHIIUMH HABBIKAMHU HCCIEA0BATEIIHCKOU
JIESITETbHOCTH;

6) ¢usuyeckoe BocnuTranue, (GOpMHpPOBAHHME KYJIbTYPbl 310pPOBbSl H
IMOLUMOHAJIBLHOIO 0JIArONOJIY YU :

FOTOBHOCTBIO TMPHUMEHATh MATEMATHUYECKUE 3HAHUSI B HMHTEpPEcCax CBOETO
3I0pPOBbsl, BENECHHMS  3J0pPOBOrO  00pa3a JKU3HU  (30pOBOE  THUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJsIpHAs (Qu3nUecKas



aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HABBIKA pe(IIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOT0 K€ IMpaBa APYroro 4ejioBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHMEHTAIIMEN HA MPUMEHEHUE MAaTEMAaTUUECKUX 3HAHUM JJIs1 peIICHUs 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKH
UX BO3MOXXHBIX MOCIICJICTBUI VISl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTBbHOTO
XapakTepa IKOJOTHUECKUX MTPOoOJIeM U IMyTel UX PeIIeHus;

8) ajanranus K U3MEHAIIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSM B YCIIOBUSAX HEONPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA Yy APYTHX JIOACH, MpUOOpeTaTb B COBMECTHOW ACATEIHHOCTU
HOBBIC 3HAHUS, HABBIKU U KOMIIETCHIIMU U3 OIbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
bopMyIUpOBaTh UJEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh JEe(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pelIeHUs] U JeHCTBHUS, (OPMYJIMPOBATH M OIEHUBATh PHUCKH U
MOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIbTATBI
IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBUS

ba3oBble jornueckune geicTBUs:

e BBIABIIATh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHSATUN, OTHOIICHWHA MEXKIy MOHITHAMH, (OPMYIHUPOBATH
OTpEeNeNCHUS  TOHATHUH, YCTAHABIMBATh CYIIECTBCHHBIM  MpPHU3HAK
KJaccu(ukany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpOBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHUS:
YTBEPAUTEIIbHbIE W OTPUIIATENIbHBIC, €IUHUYHBIC, YaCTHBIE M O0OIIue,
YCIIOBHBIE;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBopeurs B (akTax, MAHHBIX, HAOMIOACHUSAX W YTBEPKIACHUSX,
npeaiaraTh KpUTEPUH JIJIS BBISIBJICHHS 3aKOHOMEPHOCTEH M IPOTHBOPEYHIA,

e JIeJaTh BBIBOJBI C HCITOJIB30BAaHWEM 3aKOHOB JIOTMKH, JETyKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

e pa3bupaTh JI0OKa3aTEIbCTBA MATEMATHUYCCKUX YTBEPKICHUHN (TPSMBIC B OT
MIPOTUBHOT0), MPOBOJWTH CAMOCTOSTEIIBHO HECIIOXKHBIC JTOKa3aTelIbCTBa
MaTeMaThyeckux (aKkToB, BBICTpaWBaTh APTYMEHTAIIMIO, TPUBOJIUTH
IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;



BbIOMpaTh crmoco0 pemieHus y4eOHOHM 3aaauu (CpaBHUBATh HECKOJIBKO
BapUAaHTOB pEUICHMs, BbIOMpaTh HaubOoyiee MNOAXOAAIUNA C YUYETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eHCTBUSA.

UCTIOJIb30BaTh BOIMPOCHl KaK HMCCIIENOBATEIbCKUI MHCTPYMEHT MO3HAHUS,
dopMynHpoBaTh BOMPOCH], (PUKCHPYIOIIUE NPOTUBOpEUHe, Mpodiemy,
CaMOCTOSITENIFHO yCTaHaBIMBaTh HCKOMOE U JlaHHOe, (HOpMHUPOBAThH
TUIOTE3Y, aprYMEHTHPOBAThH CBOIO MO3UIIMIO, MHEHHE;

IPOBOJAUTH IO CaMOCTOSITEIbHO COCTABJIEHHOMY IUIaHY HECJIOXKHBIN
HKCIEPUMEHT, HEOOJIBIIOE HCCIIEJOBAHUE IO YCTAHOBJIEHUIO OCOOEHHOCTEN
MaTeMaTHYECKOTO 00BEKTa, 3aBUCUMOCTEN O0OBEKTOB MEXKIY CO00ii;
CaMOCTOSITENILHO (DOPMYIHpPOBaTH 0000IIEHUS M BHIBOJBI 110 PE3yJIbTaTaM
NPOBEIEHHOTO HAOIOACHUS, UCCIEI0BaHMs, OLIEHUBATh JIOCTOBEPHOCTH
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE Ppa3BUTHUE IMPOIECCA, a TAKKE BbIIBUIATH
IPEIOJIOKEHUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBISIBJISITH HEJOCTATOUYHOCTb W HU30BITOUHOCTh HH(POpPMAIUM, JaHHBIX,
HEOOXOUMBIX JJISl pELICHUS 3a4a4U;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB M (OPM IIPEICTABIICHHUS,

BBIOMpATh (OpMy TMpeACTaBICHUS HHPOpMALMKM M WILIIOCTPUPOBATH
pemiaemMple 3aJadyd CXeMaMH, JuarpaMMaMH, WHOW Trpapukod M HX
KOMOMHAIIMSIMHU;

OLICHMBAaTh HAAEKHOCTh MH(MOpPMAIMU MO KPUTEPUSM, MPEITIOKEHHBIM
yUHUTENEM UIU CHOPMYITHUPOBAHHBIM CAMOCTOSTEINIBHO.

KoMMyHUKATHBHBIEC YHHBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

BOCHPUHUMATh U (DOPMYJIUPOBATH CYKJIEHHUS B COOTBETCTBUU C YCIIOBUSMU
Y LIETISIMU OO1LIEHU S, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3pEHUS
B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS I10 XOJy PEIICHHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYEHHBIN PE3yJIbTaT;

B X0/ OOCYKJEHHs 3a7aBaTh BOMPOCHI 10 CYILIECTBY 00CYKIaeMON TEMBI,
npo6JieMbl, perraeMoi 3a/1a4uu, BbICKa3bIBaTh UJIEU, HAIlEJICHHBIE HA TIOMCK
pelIeHus, COIMOCTaBIATh CBOM CYXKIEHUA C CYXKICHUSIMH JIPYyTUX
YYaCTHHKOB Juanora, OOHapy>KMBaTh pa3iMuvMe U CXOJCTBO IMO3HIIMM, B
KOPpEeKTHOU GopMme hopMyTupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
NPEACTaBIATh  pPE3yJbTaThbl  pEIIeHHs  3aJayd,  JIKCIEPUMEHTA,
UCCJIEI0BAHUS, IPOEKTA, CAMOCTOSATEIHLHO BEIOUPATH POPMAT BHICTYIIICHHUS
C YYETOM 3aja4 MPE3eHTALNHU U OCOOCHHOCTEHN ay/IUTOPUH;

NOHUMATh U UCIIOJIB30BaTh NPEUMYIIECTBA KOMAaHIHOW U MHIUBUAYaIbHOM
paboThI PU PENICHUH YICOHBIX MAaTEMaTHIECKUX 3a]1a4;

IPUHUMATh LEIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOI paboThbl, pacmpelessiTh BHABI pPadOT, JOrOBapUBAThCA,



00CYX1aTh TIPOIIECC M PE3YNIBTAT pabOThI, 0000MATh MHEHHUSI HECKOJIBKUX
JIIOJIEH;

e yYacTBOBaTh B TPyHIoOBBIX ¢dopMax padboTel (00CYXJeHHS, OOMEeH
MHEHHUSMH, MO3TOBBIE IITYPMBI U IPYTHUE), BHIMOIHATH CBOIO YaCTh PaOOTHI
U KOODJAMHHPOBATH CBOM JCHCTBUS C JAPYIMMH YICHAMH KOMAaH]IbI,
OLICHMBATh Ka4yeCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBUSI.

PeryisiTuBHBIE YHUBepPCaJbHbIe yUeOHbIe AelicTBUS
Camoopranusanus:

e CaMOCTOSITEJIHO COCTaBJIATH IUIaH, aITOPUTM PEIICHMS 3aJadd (WU €ro
4acTh), BHIOMpATh CHOCOO pelieHHs] ¢ y4E€TOM HMMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTHUPOBATH
BapUaHThI pEIIEHUH C YYETOM HOBOM MH(OpMaLUK.

CaMOKOHTPOJ/Ib, IMOIIHOHATbHBIH HHTEJJIEKT:

e BJAJETh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISI IIpoLiecca U pe3yiibTaTa
pelIeHns MaTeMaTHIeCKON 3a1auu;

e IPEIBUIETH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTD IIPU PEILICHUU 33]1auH,
BHOCUTb KOPPEKTUBBI B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

e OIICHMBATh COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTH IOCTaBICHHOMN LIENU U
YCIOBUSIM, OOBSICHATh MPUYUHBI JOCTHIKCHHS] WU HEIOCTIKCHHUS LEIH,
HaXOJUTh OIIHUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI

K xoHmy oOyuenuss B 7 kJjacce OOyYarolmMiiCs TMOJYYUT CIICAYIOIINE
MIPEIMETHBIC PE3yJIbTATHI:

Yuci1a 1 BBIYUCTIEHUSA

BrITIONTHSTH, coYeTas YCTHBIE M MHChbMEHHBIC MPUEMBI, apu(DMETHUCCKHEC
JEHCTBUS C PAIMOHAILHBIMU YUCIIAMH.

Haxonuth 3HaYeHUS YHUCIOBBIX BBIPAKECHUM, NPUMEHSITh pa3zHOOOpa3HbIe
CIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAYCHHUI TPOOHBIX BBIPAKEHUMN, COIEPKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexoauTth OT omHOM (HOPMBI 3aMKMCH YUCEN K JAPYyroi (mpeoOpa3oBHIBATH
JECATUYHYIO TPOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTH
B OCCKOHEUYHYIO JICCSITHYHYIO TPOOB).

CpaBHHBaTh M YIIOPSIOYMBATH PAIIMOHAIILHBIC YHCIA.

OKpyrJsTh yncia.

BBITIOTHITE IPUKUIKY U OIEHKY pe3yiibTaTa BEIYMCIICHUH, OIEHKY 3HAYCHHM
YUCJIOBBIX BBIPAXCHUI. BBIMOTHATH ACHCTBUSA CO CTCNCHSAMH C HATypalbHBIMHU
TTOKa3aTeIISIMH.

[TpuMeHSATh MPU3HAKHU JICTMMOCTH, PA3JIOKCHUE HA MHOKUTEIN HATYPaTbHBIX
quUCe.



Pemate mpakTHKO-OPUEHTHPOBAHHBIE 337a4HM, CBA3aHHBICE C OTHOLICHUEM
BEJIMYUH, IPONOPLUMOHAIBHOCTBIO BEJIWYMH, NPOLEHTAMH, HHTEPIPETUPOBATH
pe3ynbTaThl PEIICHUs 3a1a4 ¢ YYETOM OTPAaHWYECHHUH, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

AnredOpandeckue BbIPAKEHUS

Hcnonp30Bath alireOpandecKyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€
B IIPOLIECCE OCBOEHMS Y4eOHOT0 MaTepuaia.

Haxonute 3HaueHUs] OYyKBEHHBIX BBIPDAXKEHMM NPH 3aJaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

BrimonusaTe npeoOpa3zoBaHus 1IEOT0 BHIPAKEHUS B MHOTOUJICH MTPUBEACHUEM
M0JIOOHBIX CIaraeMbIX, pACKPBITHEM CKOOOK.

BBINONHATE yMHOXKEHHE OJHOYWIEHA HA MHOIOWIEH M MHOIOWIEHAa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJIpaTa CyMMBbI U KBaJIpaTa pa3HOCTH.

OCyIIECTBIATh PA3JIOKEHUE MHOTOWICHOB HA MHOMHTEIUM C IOMOIIBIO
BBIHECEHHUS 32 CKOOKH OOLIEr0 MHOXKUTES, TPYIIIMPOBKHU CJIaraeMbIX, IPUMEHEHUS
(bopMyJ1 COKpAIIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3zoBaHUsl MHOTOUYIEHOB JUIsl PELICHUS Pa3IMYHbIX 3ajad
U3 MaTEMAaTUKH, CMEKHBIX IIPEAMETOB, U3 PEAIIbHOU ITPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypaJbHBIMU IIOKa3aTEISIMU IS
IpeoOpa30BaHus BIPAKECHUII.

YpaBHeHHS U HEPABEHCTBA

Pemlate yMHEMHBIE YpaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
IIEpEX0/1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHIBHOMY eMy. [IpoBepsATs, sABIsIETCSA
JIM YUCJIO0 KOPHEM YpaBHEHHS.

[TpumensTh rpaduyecKkre METOIbl IPHU PEIICHUN JTMHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[TonGupare mnpumepsl Map 4YHUCEN, SBIAIOMIMXCS pPEIIEHUEM JUHEHHOro
YPaBHEHMUS C ABYMS IIEPEMEHHBIMMU.

CTpouTh B KOOPAWHATHON IJIOCKOCTH IpapUK JIMHEHHOTO YpPaBHEHUS C IBYMS
NEPEMEHHBIMHU, MOJIb3YACh I'paUKOM, IPUBOJUTH PUMEPHI PELICHUS YPABHEHHUSL.

Pemats cuctemsl IByX JIMHEMHBIX YPABHEHUN C ABYMs IIEPEMEHHBIMU, B TOM
quciie rpa@uiecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YPAaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHMM MO YCIOBUIO 3aJa4, HHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM
341444 MOJYYEHHBIN pE3yJIbTaT.

DyHKIMHA

N3o0pakath Ha KOOPIMHATHOM MPSIMOI TOUKH, COOTBETCTBYIOIINE 33 IaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbL, 3aIIMCHIBATh YUCIOBBIE IPOMEXKYTKH Ha
anreOpanyecKoMm si3bIKe.

OtmedaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH IO 3aJlaHHBIM KOOpJMHATaM,
CTpouTh Tpaduku TuHEHHBIX GyHKIUNA. CTpouTh Tpaduk GyHKIMU Y = [X|.



OnuceiBaTh C TMOMONIBIO (YHKIIUKA W3BECTHBIC 3aBUCUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTb, BPEMS, pACCTOSHHUE, II€HA, KOJIUYECTBO, CTOUMOCTb,
MPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonutb 3HaueHne PyHKIIMU MO 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cocod MpeACTaBICHHUS W aHalU3a UHOOpMaIuy,
U3BJICKATh U UHTEPIIPETUPOBATH UH(GOPMAITUIO U3 IPAPUKOB peabHbIX MPOIECCOB
Y 3aBUCUMOCTEM.

K xoHiy oOyuenuss B 8 kJjacce oOydYaromiuiicsi MOJYYUT CIIEAYIOIINE
MIPEIMETHBIE PE3YJIbTATHI:

Yuciaa v BIYMCICHUSA

Hcnonb30BaTh HavalbHBIE MPEACTABICHUS O MHOXECTBE JCHCTBUTEIIBHBIX
YyuCcel JJis CPaBHEHUS, OKPYTJICHHS U BBIUUCICHUH, N300paKkaTh I€UCTBUTEIbHbBIC
YHYCJla TOYKaMH Ha KOOPJAWHATHOU MPSAMOM.

[IpumensaTh TOHATHE apU(METUYECKOrOo KBAJAPATHOTO KOPHSA, HAXOIUTh
KBaJIpaTHbIE KOPHU, UCIIOJIB3YsI MPU HEOOXOAMMOCTH KAJIbKYJATOP, BBINOIHITH
npeoOpa3oBaHus BBIPAKEHUN, COJEPKAIIUX KBAJAPATHBIE KOPHHU, HCIONb3YS
CBOWCTBA KOPHEU.

Hcrnonb3oBaTh 3amucu OOJIBIIUX M MaJIbIX YUCET C MOMOIIBIO JECATUYHBIX
npobeit u creneHeit uucia 10.

AaredpanvyecKue BbIPpAKEHUSA

[IpumMeHAT, NOHATHE CTENEHH C LEIbIM TOKA3aTeJIeM, BBIIOJHATH
npeoOpa3oBaHUsl BEIPAKEHUH, COIEPIKAIIUX CTEIICHHU C 1I€JIBIM MTOKa3aTeIeM.

BBINOMHATH TOXKIECTBEHHBIE MPE0Opa30BaHus pallMOHATBHBIX BRIPAKEHUM HA
OCHOBE IIpaBWJI JCHCTBUI HAJl MHOTOYWIECHAMHU U aJITeOpandecKUMM APOOSIMHU.

PackiianpiBaTh KBaApATHBIN TPEXWICH HA MHOKUTEIU.

[IpuMeHsTh peoOpa30BaHUs BHIPAKESHUM JJIsI PEIICHUS Pa3IMUHbIX 3a7a4 U3
MAaTEMATUKH, CMEXKHBIX ITPEIMETOB, U3 PEATIbHOU IMPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBIE, KBaJpaTHbIE YPAaBHEHHS W PALHUOHAIBHBIE YpPAaBHEHU,
CBOJISIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C IByMS IEPEMEHHBIMU.

[IpoBOANTE MPOCTEUIINE UCCIENOBAHNUS YPABHEHUN U CHUCTEM YPaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBIeHUH (YCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUW DPELICHHUS, €CIIM UMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT cioOBeCHOU (HOPMYIMPOBKU 3a7auu K €€ anreOpandyeckoi
MOJIEIA C TIOMOIIBID COCTAaBJICHUSI YPABHECHUSI WM CHUCTEMbl YpaBHEHUM,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a]1a4d MOJYYEHHBIN pe3yibTar.

[TpuMeHSTh CBOMCTBA YMCITOBBIX HEPABEHCTB JIJIs1 CPABHEHUS, OLICHKH, PEIIATh
JIMHEWHbIC HEPABEHCTBA C OJIHOM IEPEMEHHOM U UX CUCTEMBI, 1aBaTh rpaUueCcKyIo
WJUTIOCTPALI0 MHOYKECTBA PEIICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIUU



[Tonnmath U KCMONB30BaTh (DYHKIMOHAIBHBIC MOHSATHS U SI3bIK (TEPMHUHBI,
CUMBOJIMYECKHE 00O03HAYEHMsI), ONPEACNATh 3HaUYeHHE (YHKIHUU TO 3HAYEHUIO
aprymMeHTa, OrpeeiaTh CBOMCTBA (PYHKIUU 10 €€ rpaduky.

Crtpoutsb rpaduku d7eMeHTapHBIX QYHKIUN BUJIA:

y=k/X,y=x2,y=x3,y = |X|, y = VX, OIHCBIBATb CBOJCTBA YHCIOBOH HyHKIMH
o e€ rpaduxy.

K xoniy oOyuenus B 9 kiacce oOydarOmIMiiCs TOJYYHT CIEAYIOIIHNE
IPEIMETHBIE PE3YJIbTATHI:

Yuciia 1 BLIYHCIEHHUS

CpaBHHBAaTh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPALMOHAIIBHBIE YHCIIA.

BrimonuaTe apudMeTHuecKkre AeUCTBUA C palliOHAIbHBIMU YUCIIaMHU, COUYETas
YCTHBIE M NMHCbMEHHBIC MPUEMBI, BHITIOTHATH BBIUYUCICHUSA C UPPAUOHATHLHBIMU
YUCIIAMH.

HaxoauTs 3HaueHMsI CTENEHEN C LEJIbIMU TOKA3aTesIMU U KOPHEH, BBIYUCIIATD
3HAYCHUSI YNCIIOBBIX BBIPAKEHUI.

OKpyryiATh JEHCTBUTENIbHBIE YHWCJA, BBIMOJHAThE MNPUKUAKY pe3yjbTara
BBIUKCJICHUM, OLICHKY YHCIIOBBIX BBIPAKEHUH.

YpaBHeHUS U HEPABEHCTBA

Pemars nuHeliHbIE ¥ KBaJlpaTHbIE YPAaBHEHUS, YPABHEHHUSI, CBOJSAIIMECS K HUM,
npocTeiime ApoOHO-pallMOHANIbHBIE YPaBHEHUS.

Pemate cucremsl IBYX JIMHEWHBIX YPAaBHEHUM C JABYMS IIEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHUM, B KOTOPBIX OJHO YPABHEHUE HE SBISAETCS JTUHEHHBIM.

Pemiath TeKCTOBbIE 3ajayu  aJireOpaudeckuM CrocoOOM C  MOMOIIBIO
COCTABJICHHSI YPaBHEHUS UM CUCTEMBI IByX YPAaBHEHUH C ABYMsI IEPEMEHHBIMHU.

[IpoBOANTE MPOCTENIINE UCCIETIOBAHNS YPABHEHUM M CUCTEM YPAaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUyuecKuX NpeICTaBIeHU (YCTaHABIMBATh, UMEET
JY ypaBHEHUE WM CUCTEMa ypaBHEHUMN pEIICHUs, €CIU HMEET, TO CKOJIbKO, U
npoyee).

Pemarp sMHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300paxatb
pElICHNE HEPABEHCTB HA YMCIIOBOM NPSIMOM, 3alMChIBATh PEIICHUE C MOMOLIBIO
CHUMBOJIOB.

Pemarp cucreMbl  JIMHEHHBIX  HEPAaBEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIIOYAIOLME KBaJPAaTHOE HEPaBEHCTBO, H300pa)xkaThb pEIICHUE CUCTEMbI
HEPaBEHCTB Ha YMCJIIOBOM MPSIMOM, 3alIMChIBATh PELIEHUE C TOMOUIBI0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPHU PEILICHUH PA3IUYHBIX 33/1a4.

DyHKIMHA

Pacnio3naBaTh (yHKUMHM HM3y4eHHBIX BUIOB. [loKka3biBaThb CXeMaTHYECKH
pacIoyIoKEeHUE Ha KOOPMHATHOW TUIOCKOCTH IpadukoB PyHKIUH Buaa: Y = KX, y =
kx + b,y =k/x,y = ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3Ha4YCHHif
K02 (PHUITMEHTOB, ONMUCHIBATH CBONCTBA (DYHKIIHIA.

Ctpouth U HM300pakaTh CXEMATHYECKU TpAaPUKU KBAIPATUUYHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (PYHKIIUH 1O UX TpaduKaM.



Pacno3naBaTh kBagpaTHuHyio QYHKIUIO 10 (HopMyIie, MPUBOIUTH TPUMEPHI
KBaJIpaTUUHBIX (QYHKIUI U3 peanbHON KU3HHU, PU3UKU, TEOMETPUU.

YuciioBbIe MOCIEI0BATEILHOCTH M IPOrPeccuH

Pacnio3HaBaTh apu(pMETHUECKYIO U TEOMETPUUYECKYIO IPOTPECCUN MPU PA3HBIX
crioco0ax 3aJaHusl.

BbINONHATE  BBIUMCIEHUS C UCHOJB30BaHUEM (opMysn N-ro 4ieHa
apu(pMeTHYECKON U TeOMETPUUYECKOM MPOrpeccuii, CyMMbI IIEPBBIX N UJIEHOB.

N300paxaTh YIEHBI MOCIEIOBATEIbHOCTY TOYKAMHU Ha KOOPIWHATHOU
IJIOCKOCTH.

Pematp 3agaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEI0BATEIBLHOCTSIMHU, B TOM
YHUCJIE 33/1a4M U3 PEATbHOM >KM3HU (C MCIIOJIb30BAHUEM KAJBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3gejioB M TeM (uudposbie)
Ne n/n NPOrpamMMbl Bcero Kontpoabueie  Ipaxruyeckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecype
1 Uucna wu BbluMcieHusd. PanuoHanbHbIe o5 1 bubnmoreka [HOK
yucia https://m.edsoo.ru/7f415b90
bubnuoreka HOK
2 AJIrebpanieckue BLIpaKeHH 27 1 https://m.edso0.ru/7f415b90
bubnuoreka [HOK
3 YPABHEHH 1 HEPABEHCTBA 20 1 https://m.edso0o.ru/7f415b90
bubnuoreka [HOK
4 Koopmwmaret n rpaguxu. Gyniimm 24 1 https://m.edso0o.ru/7f415b90
bubmnoreka [HOK
5 Tosroperne n 0bobmennue 6 1 https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

Kosau4yectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3gesioB M TeM (undposbie)
Ne ni/n NporpaMMEI Beero KOﬁHTpO.HbeIe H[%aKanecmae 06PA30BATEILHBIC
padoThI padoTsI pecypch
bubnuoreka LHOK
1 Yucna u Beruucnenus. KpagparHaeie KOpHH 15 hitps://m.eds0o.ru/7f4174f8
2 Yucna u BeramcieHus. CTENeHb ¢ IEbIM 7 bubnuoreka HOK
MOKa3aTeseM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BBIPAKEHUS. ¢ 1 bubnmoreka HOK
KBanpatHblii TpéXuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BBIDOKCHUA. | 1 bubnmnoreka HOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHuss u HepaBeHcTBa. KBangparHble 15 1 bubnmnoreka HOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VpaBHenuss u HepaBeHCTBa. CHCTEMBI 13 bubnuorexa HOK
yYpaBHEHUN https://m.edsoo.ru/7f417af8
bubnmmoreka HOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bubnmmoreka HOK
8 DyHKIEH. OCHOBHEIC HOHATHA 5 https://m.edsoo.ru/7f417af8
bubnuoreka LHOK
9 DyHKOpH. THCTOBEE QYHKIH 9 https://m.edsoo.ru/7f417af8
bubanoreka [IOK
10 Hosropenne n 0bodmenue 6 2 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME =~ 102 6 0



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

9 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanmue pa3aesioB ]| TeM (undposbie)
Ne ni/m NporpaMMEI Beero KOﬁHTpO.HbeIe H[%aKanecmae 06PA30BATEILHBIC
padoThI padoThI pecypcb
1 Yucina u BbluMcieHus. JlelcTBUTENbHBIE 9 bubnmoreka [HOK
yucia https://m.edsoo.ru/7f419d08
2 VYpaBHEHHsI U HEpPaBEHCTBA. YPaBHEHUS C 14 1 bubnuoreka HOK
OJHOM epeMEHHOM https://m.edsoo.ru/7f419d08
3 VpaBHeHuss u  HepaBeHCTBa. CHUCTEMBI 14 1 bubnmoreka [HOK
ypaBHEHUU https://m.edso0o.ru/7f419d08
bubnuoreka HOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.eds00.ru/7f419d08
bubnuoreka LHOK
S PysKipn 16 1 https://m.edso00.ru/7f419d08
bubmnoreka [HOK
6 YucrioBble OCIE0BATENBHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 0600IIEHHE, CUCTEMATU3ALUSA 18 1 bubnmnoreka [HOK
3HaHUHI https://m.edso0o.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME = 102 6 0


https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
DJIeKTPOHHbIE
Jara uudposbie
KosmuecTBo yacos u3yuyeHusi oOpa3oBaTejibHbIE
Jl'j;-)l'[ Tema ypoka pecype
Beero Kontpoabubie IIpakTunueckue
padoThI padoThI
1 [ToHsiTHE palMOHaNbHOIO YKCIIA 1
5 Apudmernaeckne JeNCcTBUS c 4
palnroHaIbHBIMU YU CIAMU
3 Apudmerndeckue JIEUCTBUS c 1
paloHaIbHBIMU YHCIAMU
4 Apudmernueckue JIEHCTBHS c 4
paloHaIbHBIMU YHCIAMU
5 Apudmernueckue JIEHCTBHS c 4
panroHaIbHBIMHU YU CIAMH
5 Apudmernueckue JENCTBUSA c 4
paloHaIbHBIMU YHCIAMU
7 CpaBHenue, ymopsiiounBanne 4
palMoHAIBHBIX YHCE
8 CpaBHenue, ynopsijouuBanue 4
paIMOHATIBHBIX YHCE
9 CpaBHeHue, ynopsjouuBatue 4
panMoHAIBHBIX YHCE
10 CreneHsb ¢ HaTypalabHBIM NIOKA3aTENEM 1 bubmmorexa HOK
https://m.edsoo.ru/7f4211de
11 CremneHp ¢ HATYpaAJIbHBIM MTOKa3aTEIeM 1 bubnnorexa HOK
https://m.edso0o.ru/7f421382



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382

bubnuoreka LHOK

12 CreneHb ¢ HATYpPAJIbHBIM MTOKa3aTEIeM https://m.edsoo.ru/7f42154e
13 CreneHp ¢ HaTypajIbHBIM I10KA3aTEIEM ]hSH6J_IHOTeKa HOK
ttps://m.edsoo.ru/7f4218be
14 Crenenb C HATYpPAJIbHBIM ITOKa3aTeIeM
15 Pemenne OCHOBHBIX 3aja1 Ha npobu,
MIPOLICHTHI U3 PEATbHON MPAKTUKH
16 Pemenne OCHOBHBIX 3aja1 Ha npoou,
MIPOLICHTHI U3 PEATHHON MPAKTUKH
17 Pemenne OCHOBHBIX 3ajat Ha poow,
MIPOLIEHTHI U3 PEAIbHOI MPAKTUKH
18 Pemenne OCHOBHBIX 3aja1 Ha npobu,
MIPOLICHTHI U3 PEATHHON MPAKTUKH
19 [lpu3Haku ACTUMOCTH, Pa3JIOKEHUS Ha
MHOKUTEJIH HAaTypalIbHBIX YUCEI
20 [Ipu3Haku AETUMOCTH, Pa3NOKEHUs Ha
MHOKHTEJIM HATyPaTbHBIX YUCEI
21 Peanpapie  3aBucumoctu. Ilpsimas u
o0OpaTHas MPOMOPIHUOHAITBHOCTH
29 Peanpapie 3aBucumoctu. Ilpsimas u
o0OpaTHas MPOMOPIHUOHATEHOCTH
23 Peanbubie  3aBucumoctu. Ilpsamas wu
oOpaTHasi TPOMOPITMOHATBHOCTH
o4 Peanpupie  3aBucumoctu. Ilpsimas wu
o0OpaTHas MPOMOPIUOHATEHOCTH
o5 ‘ISOHTpOHLHaSI pabota 1o TeMe
PammmonansabIe yncna"
26 BykBeHHbIE BBIpaXKEHUS BH6J?HOTeKa HOK
https://m.edsoo.ru/7f41feec
27 DopmyIsl
28 DopmyIisl



https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f41feec

[Tepemennbie. [lonmycTumble 3HAYECHUS

29
MepeMEHHBIX
IIpeo6 0
30 mepukenn,  pacpeime  ckogox i buGmmorera  LIOK
P > Packp https://m.edsoo.ru/7f41fafa
MPUBEICHNE TTOAO0HBIX ClIaraeMbIX
IIpeo6 o
31 BBII)eZ)KIG);SI/?I; aHHeaCK BITHE CIZ’;(GB(?II({ HHE bubmiorexa HOK
P » Packp https://m.edsoo.ru/7f41fd70
MIPUBEICHUE TTOAO0HBIX CllaraeMbIX
[IpeobpazoBanue OYKBEHHBIX
32 BBIPQKEHUH, PACKPBITHE CKOOOK W
MIPUBEICHUE TTOA00HBIX CllaraeMbIX
[IpeobpaszoBanue OYKBEHHBIX
33 BBIPQKEHUH, PACKPBITHE CKOOOK W
MIPUBEICHNE TTOA00HBIX CllaraeMbIX
34 CBoiicTBa CTENEHH C HATYPAIbHBIM bubnmnoreka HOK
MoKa3aTelIeM https://m.edsoo.ru/7f421382
35 CpolicTBa CTENEHUM C HaATypalbHBIM bubnmnoreka HOK
MoKazareyieM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENEHH C HATypPAIbHBIM bubnmnoreka HOK
MoKa3aTelIeM https://m.edsoo.ru/7f4218be
bubnuoreka LHOK
37 Muorounens: https://m.edso0.ru/7f42276e
bubauoreka [IOK
38 Muorouens! https://m.edsoo.ru/7f422930
39 CnoxxeHue, BBIYMTAHUE, YMHOXEHUE bubnunoreka IIOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CnoxxeHue, BBIYMTAHUE, YMHOXXEHHUE bubnmnoreka HOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422cc8
a1 CnoxxeHue, BBIYMTAHUE, YMHOXEHUE bubnunoreka IIOK
MHOTOWICHOB https://m.edsoo.ru/7f422fca
42 CroxeHne, BbIYMTAaHHWE, YMHOXKECHHE bubnuoreka LHOK

MHOTI'O4JICHOB

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



https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182

bubnuoreka LHOK

43 PopmyTbt COKPAIEHHOTO YMHOKEHH https://m.edsoo.ru/7f42432a
44 @opMyIIbl COKPAIIEHHOIO YMHOXKECHUS bubmiorexa HOK
https://m.edsoo.ru/7f42464a
45 DopMyIIbl COKPAIIEHHOTO YMHOKEHUS bubmiorexa HOK
https://m.edsoo.ru/7f424c12
46 DopMyJIbl COKPAIIEHHOTO YMHOXKEHHS bubmiorexa HOK
https://m.edsoo.ru/7f424fd2
47 @opMyIIbl COKPAIIEHHOTO YMHOXKEHUS bubmorexa HOK
https://m.edsoo.ru/7f4251d0
48 Pa3no)xeHre MHOTOWICHOB Ha MHOKUTEINN bubmiorexa HOK
https://m.edsoo.ru/7f423312
49 Paznoxenrne MHOTOWJIEHOB HA MHOKHUTEIIN buGnuorexa HOK
https://m.edsoo.ru/7f4237fe
50 Pa3iokeHre MHOTOWICHOB Ha MHOXHUTEITH bubmnorexa HOK
https://m.edsoo.ru/7f4239de
51 Paznosxenrne MHOTOWJIEHOB HA MHOKHUTENIN
52 KonTponbHas paboTta 1o TeMe
"AnreOpanyeckue BbIpaxeHus"
53 VYpaBHeHHe, mpaBuia MpeodpazoBaHUs
ypaBHEHUs, PAaBHOCWJIBHOCTh YPaBHEHUN
JIuneitnoe YpaBHEHHE c OJHOM
54 IIEPEMEHHO1], pelieHne JIMHENHBIX
YpaBHEHUU
JInneitnoe aBHEHUE c OJHOM
55 MepeMEeHHON P pelieHue J'II/IHeI\/'II[HI)IX bubmorexa HOK
N https://m.edso00.ru/7f420482
ypaBHEHUH
JInnerinoe ypaBHEHHE c OJIHOU
56 MEpEMEHHOM, pemieHne  JIMHEHHBIX
ypaBHEHUH
. bubnuoreka LHOK
57 Pemrenue 3amayu ¢ moMoIp0 ypaBHEHUM

https://m.edsoo.ru/7f42064e



https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e

bubnuoreka LHOK

58 Pemenue 3amayu ¢ moMomp0 ypaBHEHUM 1 https://m.eds00.ru/7f420806
59 Pemenwue 3a1a4 ¢ momMoIs0 ypaBHEHUN 1 BH6J_IHOTeKa HOK
https://m.edso00.ru/7f4209a0
60 Pemenue 3amayu ¢ moMoIp0 ypaBHEHUM 1 BH6J?HOTeKa LHOK
https://m.edsoo.ru/7f420e6e
61 Jluneiinoe ypaBHEHUE c ABymMs 4 bubnuoreka HOK
MePEMEHHBIMH U €T0 TpaduK https://m.edso0.ru/7f427c32
62 JluneitHoe =~ ypaBHeHMe C  IByMA 1 bubmmotexa HOK
MIEPEMEHHBIMH U €T0 rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema AByX JIMHEWHBIX YpaBHEHHUH C 1 bubnmoreka HOK
JBYMsI IEPEMEHHBIMHU https://m.edsoo.ru/7f42836¢
64 Cucrema AByX JHMHEWHBIX YpPaBHEHHMH C 1
JBYMSI IEpEMEHHBIMU
65 Cucrema AByX JMHEWHBIX YPaBHEHHH C 1
JIBYMSI TIEPEMEHHBIMU
66 Cucrema AByX JMHEWHBIX YpPaBHEHHH C 1
JBYMSI IEpEMEHHBIMU
67 Pemenue cucrem ypaBHEHHIA 1 bubmaorexa HOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEeHUI 1 bubmorexa oK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHHIA 1 bubmuorexa HOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cuctem ypaBHEHUI 1
71 Pemrenne cucreM ypaBHEeHUN 1
79 KonTponbnas padota o reme "Jlnneiinsie 1 bubnuotexa HOK
ypaBHeHus" https://m.edsoo.ru/7f421044
73 KoopannaTa Touku Ha IpSIMOi 1 BH6J?HOTeKa oK
https://m.edsoo.ru/7f41de76
74 YucoBble IPOMEKYTKH 1 bubmmorexa HOK

https://m.edsoo.ru/7f41dff2



https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
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75 YucnoBble IPOMEKYTKH 1
76 Paccrosinme Mexay JABYMS —TOYKaMH 1
KOOPJMHATHOM MPSIMOi
77 Paccrosinne Mexay [AByMS —TOYKaMH 1
KOOPJAMHATHOU IIPSIMOM
78 [IpssMoyronbHas cucreMa KOOPAMHAT Ha 1 bubnmnoreka HOK
IIJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsiMoyronbHas cucTeMa KOOpPAMHAT Ha 1 bubnuoreka HOK
IIJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumepsr rpadukos, 3aJIAHHBIX 4 bubnmoreka HOK
dbopMynamMu https://m.edsoo.ru/7f41e8a8
81 [Ipumepsl rpaduKoB, 3a/IAHHBIX 4 bubnmnoreka HOK
dbopmynamu https://m.edsoo.ru/7f41ed80
[Tpumepsr rpadukos, 3aJlaHHBIX
82 1
dbopmynamMu
83 Urenue rpaduxos peanbHbIX 4 bubnuotexa HOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
84 UreHue rpaduxos peanbHbIX 4
3aBUCUMOCTEN
bubnuoreka LHOK
85 Honsmue Gy 1 https://m.edsoo.ru/7f41ef06
86 I'paduk Gynkumm 1
. N bubnuoreka LHOK
87 CroficTea QynKui 1 https://m.edsoo.ru/7f41f078
. N bubmmoreka LHOK
88 CroiicTsa dynKunii 1 https://m.edsoo.ru/7f41f1fe
. bubnuoreka LHOK
89 JuseiHad QyHKIHA 1 https://m.edsoo.ru/7f427282
. bubnuoreka [HOK
%0 Jlnneiinas QyKumns . https://m.edsoo.ru/7f427412
91 [TocTpoenue rpaduka muHeitHON GyHKIMH 1 buGnnorexa HOK

https://m.edsoo.ru/7f426d1e



https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
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92 [Toctpoenune rpaduka nuaerHon Gpyakmmun =~ 1
93 I'padux pynkuum y =[x| 1
94 I'padux pynkuum y =[x| 1
K 3
95 "Igggpogzﬁz u I;aag)zlin Cgo K HT;'}VIG/ 1 bubmiorexa HOK
P N p - CYHKI https://m.edsoo.ru/7f41f50a
Bcepoccuiickas mpoBepouHas paboTa
9% WtoroBass  KOHTponbHass  pabora  / 1 bubmmotexa HOK
Bcepoccuiickas npoBepouHas pabota https://m.edsoo.ru/7f429c6c
[ToBTOpEHNE OCHOBHBIX TMOHATHA U
97 METOJIOB Kypca 7 Kiacca, 0000ieHue 1
3HAaHUH
n o
98 M:f(f O(I))BeHI;I(e c; 0}7[0]1(1?11;:021 HggggﬂﬂeHHIg 1 bubmiorexa LOK
Hv M ’ B https://m.edso0.ru/7f429f32
3HAHUH
n o
99 eromos Kxypea 7 xnacca, ofobmemme 1 BuGmorexa  TIOK
HV yp ’ B https://m.edsoo.ru/7f42a0e0
3HAHUH
[ToBTOpEHNE OCHOBHBIX TOHATHA U
100 METOAOB Kypca 7 Kiacca, o6obmenue 1
3HAaHUH
n o
101 weronos xypea 7 xnacca, obobmenme 1 BuGmorexa  TIOK
HU yp ’ B https://m.edsoo.ru/7f42a27a
3HAHUH
n o
102 weronon xypea 7 wmacca, obobmerme 1 bubmorexa  1IOK
HV yp ’ B https://m.edso0.ru/7f42a900
3HAHUN
OBILIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME



https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KVIACC

KosnuecTBo yacoB DJIeKTPOHHbIE
°
Jrj}-n Tema ypoka Beero Kontpoabubie IIpakTuueckue fI[:yT'i‘eHI/Iﬂ gg}?;zzil;feﬂbﬂme
padoThI padoThI pecype
1 KBagparHslli KOpeHb U3 yucia 1 EH@?HOTeKa HOK
ttps://m.edsoo.ru/7f42d452

2 [TonsiTne 00  HWppaMOHATEHOM 1 bubnuoreka HOK
qucie https://m.edsoo.ru/7f42eaaa

3 Jecsatuunbie MPUOTMKEHUS 1
UPPAITMOHATLHBIX YHACEI

4 JlecsiTuunbie TIPUOTVKCHHSI 1
UPPALMOHATIBHBIX YHCE

5 [elicTBUTENbHBIE YKCIIA 1

6 CpaBHeHUE IEHCTBUTENbHBIX uncen 1

7 CpaBHeHUE IEHCTBUTENBHBIX uncen 1

8 Apudpmernueckuii KBaJPaTHBIN 1
KOpEHb

9 VYpaBHeHue Buaa x> = a 1

10 CaoiicTBa apudmeTnyecKux 1 bubnuorexa [HOK
KBaJIpaTHBIX KOPHEN https://m.edsoo.ru/7f42d862

11 CaoiicTBa aprupMETHIECKUX 1 Bubnuoreka [HOK
KBaJPaTHBIX KOPHEH https://m.edso0o.ru/7f42d862

| e e Busmorsa 10K
KBaIpATHbIC KODHII https://m.edsoo.ru/7f42dd26
[Tpeo6pa3zoBanue YHUCIIOBBIX

13 Blean(I;HHﬁ, cogepxanmx 1 buGmuorexa HOK

KBaJIpaTHbIE KOPHU

https://m.edsoo.ru/7f42ded4



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4

[IpeobpazoBanue YHUCJIOBBIX

14 BBIPOKCHHI CoJIepKaIInx 1 bubnnorexa HOK
’ https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIEC KOPHU
IIpeo6
15 Bbrl)egmgﬁ;; o Cco ZH(;:;) BI:E 1 buGnuorexa HOK
p ’ Fepratl https://m.edsoo.ru/7f42e262
KBaJIpaTHBIEC KOPHU
16 CreneHs c IEeNbIM ITI0Ka3aTeaeM 1 Bubmorexa LHOK
https://m.edsoo.ru/7f4354a4
CranmapTHas  3amMch  YHKCHa.
Pa3Mepsl 00BEKTOB OKPY’KAIOIIETO
17 Mupa (0T ANEMEHTAPHBIX YACTHI] 10 1 bubnmoreka [HOK
KOCMHYECKHUX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIIBHOCTD MPOIIECCOB B
OKPY’KaIOIIIEM MHUPE
18 CBoiicTBa CTENEHH C  ICIBIM 1 bubnuoreka [HOK
MoKazaresiemM https://m.edso0.ru/7f435648
19 CBolicTBa CcTENeHU C  ILEJIBIM 1 bubnmnoreka [HOK
MoKa3aTeyieM https://m.edso0.ru/7f435648
20 CBolicTBa cTeneHW C  IIEJIBIM 1 bubnmnoreka [HOK
MoKazaTeyieM https://m.edso0.ru/7f435648
21 CpolicTBa CTENEHH C  ICJIBIM 1 bubnuoreka [HOK
MoKazaresiemM https://m.edsoo.ru/7f43599a
22 CBolicTBa CTENEHW C  IEJIBIM 1 bubnuoreka [HOK
MOKAa3aTeJIeM https://m.edsoo.ru/7f435ed6
23 KBanpatHblil TpéxuiieH 1
24 KBanpatHblil TpéxuiieH 1
o5 Paznoxenune KBaJ[paTHOTO 1 bubnnoreka [HOK
TpEXUJIEHA HA MHOKUTEIIU https://m.edsoo.ru/7f42fd38
26 Paznoxenune KBaJ[paTHOTO 1 Bubnuoreka [HOK

TpEXWIEHAa HA MHOKUTEIIN

https://m.edsoo.ru/7f42fd38



https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38

KontponpHast pabGora mo Temam

27 "KBagpatueie kopuu. CrerneHu bubmiorexa HOK
. . ' https://m.edsoo.ru/7f42ec80
KBagparsslii TpexuieH
bubnuoreka [HOK
28 Aurebpantccias Apoor https://m.edso00.ru/7f430382
Jomyctumblie 3HAYCHUS
29 MIEPEMEHHBIX, BXOISIIIX B
areOpanyecKre BhIPAKCHUS
Jomyctumblie 3HAYCHUS
30 MIEPEMEHHBIX, BXO/ISTIIAX B
areOpanyecKre BhIPaKCHUS
31 OcHoBHOE CBOWCTBO bubmmotexa [HOK
anredpandecKoi qpoou https://m.edsoo.ru/7f4308e6
. bubnuoreka HOK
32 Coxpamene podeii https://m.edsoo.ru/7f430a8a
N bubnuoreka LHOK
33 Coxpamenne apodei https://m.edsoo.ru/7f430f44
. bubnuorexa [HOK
34 Coxpamenne apodeit https://m.edso0.ru/7f430f44
Crnoxenue, BBIUYUTAHUE,
35 YMHOXEHUE u JieJIeHue bubinorexa HHOK
. https://m.edsoo.ru/7f43128c
anreOpanyeckux Apooeit
M L https://m.eds00.ru/7f4315c0
anreOpanyeckux Apooeit
g | e meme Bubmorsa 10K
™ L https://m.edso0.ru/7f4318c2
anreOpanyeckux Apooeit
CrnoxeHue, BBIUUTAHUE, Euorexa LIOK
38 YMHOXEHUE u JICJICHUE

anreOpanyeckux Apooeit

https://m.edsoo.ru/7f431a20



https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20

[IpeobpazoBanue BBIpaXXCHU,

39 COJIEpKAIINX anreOpanvecKue Bubmiorexa HOK
https://m.edsoo.ru/7f43259c

npodu

H .

o | D e B 10K
Fepaalll P https://m.edsoo0.ru/7f432736

npodu

H .

g | e e Bimorss 10K
Fepaall p https://m.edsoo.ru/7f432736

Ipoou
42 KontponpHast pabora mo Tteme bubnmnoreka [HOK
"AnreOpanyeckas 1po0p" https://m.edsoo.ru/7f431d36
43 KBanpatHoe ypaBHeHHE bubmorexa IOK
https://m.edsoo.ru/7f42eela
44 Henonnoe kBanpaTHOe ypaBHEHUE bubmiorexa IOK
https://m.edsoo.ru/7f42eela
45 Hemnonnoe kBagpaTHOE ypaBHEHUE bubmaorexa IOK
https://m.edsoo.ru/7f42eela
16 ®dopMmyna KOpHEH KBaapaTHOTO bubnuoreka [HOK
yYpaBHEHUS https://m.edsoo.ru/7f42f158
47 dopMmyna KOPHEM KBaIpaTHOIO bubnmnoreka [HOK
ypaBHEHUS https://m.edsoo.ru/7f42f3f6
48 ®dopmyna KOpHEH KBaJpaTHOTO bubnuotexa I[HOK
ypaBHEHUs https://m.edsoo.ru/7f42f5a4
bubnuoreka [HOK
49 Teopema Buera https://m.edsoo.ru/7f42fefQ
bubmmoreka [HOK
50 Teopema Buera https://m.eds00.ru/7f430076
51 Pewienne ypaBHEHUH, CBOIALIUXCS bubnuoreka [HOK
K KBaJIpaTHbIM https://m.edso00.ru/7f43c542
52 Pemenne ypaBHEHM, CBOIAIIUXCS bubnmoreka [OK

K KBaJI[paTHBIM

https://m.edsoo.ru/7f43c3d0



https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0

53

54

[Ipocteiimme IpoOHO-
palOHANbHBIC YPaBHEHUSI

[Ipocreitmme JIpoOHO-
paIMoHaIbHbIC YpaBHEHUS

bubnuoreka LHOK
https://m.edso00.ru/7f4328c6

bubnuoreka [HOK
https://m.edsoo.ru/7f432b6e

55

56

Pemenne TEKCTOBBIX 3agay C
MOMOIUIBIO KBaJpaTHBIX YpaBHEHUI

Pemenne TeKCTOBBIX 3amady €
IIOMOIIBIO KBaIPATHBIX YPABHEHUN

bubnuoreka LHOK
https://m.edsoo.ru/7f42f75c

bubnuoreka [HOK
https://m.edsoo.ru/7f42f8f6

57

58

59

KontponpHast pabora mo Tteme
"KBagparuble ypaBHeHUS"

JIuneliHOe ypaBHEHME C JBYMs
HEepPEMEHHBIMH, ero  rpaguk,
IpUMEpBl pEIICHUsS YPaBHEHUH B
LEJIBIX YUCIIax

JIuneliHOe ypaBHEHUE C JBYMs
IIEPEMEHHBIMH, €ro rpadux,
IPUMEpBl PEIICHHUsS YPAaBHEHWM B
LEJIbIX YUCIIAX

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

60

61

JIuneliHoe ypaBHEHHE C JBYMs
IIEPEMEHHBIMH, ero  rpaguk,
IpUMEphl pElICHUs YpaBHEHHUH B
LIEJIBIX YUCIIaX

Pemenne cucreM IByX JIMHEWHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMHU

62

63

64

Pemenne cucteM NBYX JIMHEHHBIX
YpaBHEHUU C ABYMS IEPEMEHHBIMHU
Pemenne cucteM AByX JIMHEHHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMHU
[Tpumepsnt pereHus CUCTEM
HEJIMHEHMHBIX YpaBHEHUM C JBYMs
NepeMEHHBIMU



https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

IIpumepsr peLIeHus CUCTEM

65 HEJIMHEHWHBIX YpPaBHEHUU C JBYMS
epPEMEHHBIMH
I'padpuueckas MHTEPIIpETALMS
66 YPaBHEHUS C ABYMSI IEPEMEHHBIMHU bubnmoreka HOK
U CUCTEM JIMHEHHBIX YpPaBHEHUH C https://m.edsoo.ru/7f43d6d6
JBYMsI IEpEMEHHBIMU
['padmyeckas MHTEPIIpETAIHS
67 YPaBHEHHMs C ABYMsI II€PEMEHHBIMU bubnuorexa [MOK
U CUCTEM JIMHEHHBIX YpaBHEHUH C https://m.edso00.ru/7f43d6d6
JBYMsI TIEpEMEHHBIMH
68 Pemienne  TEKCTOBBIX sajaq ©
MOMOIIbIO CUCTEM YpaBHEHUU
69 Pemenne  TEKCTOBBIX sajat ¢
MOMOIIbIO CUCTEM YpaBHEHUN
70 Pemnienne  TeKCTOBBIX safat ¢
MOMOIIbIO CUCTEM YpaBHEHUN
71 qI/ICj‘IOBBIe HEpaBEeHCTBA M UX
CBOMCTBa
72 qI/ICj‘IOBHG HEpaBEeHCTBA M  UX
CBOICTBa
73 HepaBeHCTBO ¢ 01HOI TepeMeHHON
74 JIvuHeiiHble HEpaBEeHCTBA C OJHOM bubnnoreka [HOK
NIEPEMEHHOM U UX PEILECHUE https://m.edso00.ru/7f42c692
75 Jlunelinble HEpaBEHCTBA C OJHOM Bubnuoreka [HOK
NIEPEMEHHOM U UX PEILECHUE https://m.edsoo.ru/7f42c840
76 JInnelinble _HEpaBeHCTBa © OJIHOU
NEPEMEHHOH M UX peIleHHe
77 CucreMbl JIMHEHHBIX HEPABEHCTB C bubnuotexa I[HOK
OJIHOM IIEPEMEHHOM U UX PEILCHUE https://m.edsoo.ru/7f42ch88
78 Cucrembl JIMHEUHBIX HEPABEHCTB C bubnuoteka [HOK

OJHOI EPEMEHHON M X PELICHHE

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



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c

CucreMsbl JINHEHHBIX HEPABEHCTB C

” OJHOI IEPEMEHHON U UX pElICHUE 1
o | motmeeemepmens e | Busmorsa 110K
papBetc ) https://m.edsoo.ru/742c9e4
YHCIIOBOM MPSIMOA
o | oo pmens e | Busmorsa 110K
P o . https://m.edsoo.ru/7f42c9e4
YHUCIIOBOM MPSIMOA
Koutponbaast pabora mo Temam
82 "HepaBeHcTBa. Cucremsr 1
ypaBHeHU"
bubnuoreka [HOK
83 Honsmue dynxian L https://m.eds00.ru/7f433¢12
84 O6nactpb onpeeneHus nooy bubnuoreka HOK
MHOX€ECTBO 3HaUYCHUH (PYHKIIMU https://m.edsoo.ru/7f433d84
85 Crioco0b! 3a1aHus PYHKIUI 1
86 I'paduk pyHkmum 1
CaoiicTBa byHKIUH, 1704
87 1
oTtoOpakeHHe Ha rpaduke
YreHne M MOCTpoeHHE TpaduKOB
88 . 1
byHKIMMA
89 [Ipumepsr  rpadukoB  PyHKUIHH, 1
OTPaKaIOIIMUX peasibHbIE MPOLIECCH
00 oGpumo mponopmoname 1 Butmorexa  LIOK
PATHYIO - TIpOTIOPI https://m.edsoo.ru/7f434bbc
3aBHCUMOCTH, UX rpaduKu
91 l'unepOona 1
bubmmoreka HOK
92 Tumepoona . https://m.edso0o.ru/7f4343e2
93 Tpaduk byHKIHHE ¥ = X2 1 bubnuoreka I[TOK

https://m.edso0.ru/7f434572



https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572

Oyukmum Y =X3, Yy = X3,y =YX,y =

94 x[; rpadgudeckoe pemenue 1 Bubmiorexa LOK
’ N N https://m.edsoo.ru/7f434d38
ypaBHeHI/II/I U CUCTEM ypaBHeHI/II/I
IToBTOpEHNE OCHOBHBIX MOHATHI U
7 8
o | s peon T u g oo, pomorsa 101
HHcHH https://m.edsoo.ru/74371aa
Bcepoccutiickas IPOBEpPOYHAas
pabora
" 6 /
% Beepocomiickan  mposcpomnas 1 bubmioreka 110K
p POBEP https://m.edsoo.ru/7f434eb4
pabora
IToBTOpEHNE OCHOBHBIX MOHATHI U
97 METOJIOB KypcOoB 7 M 8§ KIIaccoB, 1
0000111eHrEe 3HAHNI
n N
o | Dompems ouomes oot | Bismorsa 1ok
a My . ’ https://m.edsoo.ru/7f43736¢
000011IeHrEe 3HAHUI
IToBTOpEHNE OCHOBHBIX MOHATHN U
99 MGTOJI(I;)B KypcoB 7 u 8 KJIaccoB 1 Bubmuorexa HOK
. ’ https://m.edsoo.ru/7f437510
00001IeHEe 3HAHNI
n N
o | epemme v owmtn | oo 10K
a yP . ’ https://m.edsoo.ru/7f4376b4
000011IeHrE 3HAHNI
n N
| pemme v owmt | oo 10K
a yP . ’ https://m.edsoo.ru/7f436b88
000011IeHnEe 3HAHNI
n N
wr | ebemme v owmtn | Bomoera 10K
a yP . ’ https://m.edsoo.ru/7f437858
00001IeHnE 3HAHNI
OBILIEE KOJIMYECTBO YACOB IIO 102

ITPOTPAMME



https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KVIACC

Ne
n/n

o N oo o

Tema ypoka

PaI_[I/IOHaJ'H:HBIC quciia,
HppalluOHAJIbHBIC 4YHMCJIa, KOHCYHBLIC
1 OECKOHEYHBIE JCCATUYHBIC I[pO6I/I

MHOX€eCTBO HeﬁCTBHTeHBHLIX
YHCCII, I[CflCTBHTGJII:HI:IG quciia Kak
OeCKOHEUHbIE JCCATUYHBIC ,Z[pOGI/I

B3aumno OJIHO3HA4YHOE
COOTBETCTBUE MEXKIYy MHOXXECTBOM
JEHCTBUTEIBHBIX qucen u
MHOKECTBOM TOYEK KOOpPAWHATHOU
IpsAMOI

CpaBHEHHE EHCTBUTENBHBIX YUCEIL,
apudmernyeckue JNENUCTBUSA c
JEMCTBUTEIbHBIMY YU CIIaAMU

[TpubnmxEénnoe 3Ha4YCHHE
BEJIMYMHBI, TOUHOCTh MPUOIMIKEHHS

OxpyriieHne uncen
OxpyriieHne uncen

[Ipukuaka W OIEHKA pPE3YIbTAaTOB
BBIYUCIIEHUH

KoaudecTBO 9acoB

KonTpoJbHbIe

Bcero
padoThI

L Rl

IpakTuyeckue
padoThI

Jlara
U3y4yeHus

DJIEKTPOHHbBIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchl

10

[Ipuknaka W OIEHKA pPE3YIbTAaTOB
BBIYMCIICHUI

JIuneiitHoe ypaBHeHHe. Pemenune
yYpaBHEHUH, CBOJALLIUXCS K
JIMHEWHBIM

bubnuotek LHOK
https://m.edsoo.ru/7f43bf66



https://m.edsoo.ru/7f43bf66

JIuneliHoe ypaBHeHue. Peuienue

11 yYpaBHEHUH, CBOJISIIIIUXCS K
JIMHEUHBIM
KBanpatHoe aBHeHue. Peienue
12 aé[}II)eHI/Iﬁ P CBOJISTITNXCSI K buGnuorexa HOK
yp ’ S https://m.edso0o.ru/7f43c542
KBaJIpAaTHBIM
KBanpatHoe aBHeHue. Penienue
13 aBHI-II)eHI/Iﬁ P CBOSIIMXCS K buGnuorexa HOK
yp ’ Ui https://m.edsoo.ru/7f43c542
KBaJIPAaTHBIM
14 bukBangpaTHbIe YypaBHECHUS bubmmorexa HHOK
P yp https://m.edsoo.ru/7f43c3d0
15 bukBagpaTHbie ypaBHEHHUS bubnnorexa HOK
AP yp https://m.edsoo.ru/7f43c3d0
[Ipumepsl  pemieHuss  ypaBHEHUHU
16 TPETbE M UETBEPTON CTENEHEn
pa3ioKeHUEM Ha MHOKHUTEIH
[Ipumepsl  pemieHuss  ypaBHEHUH
17 TPETbE M UETBEPTON CTENEHEn
pa3ioKEeHUEM Ha MHOKHUTEIU
18 Pemenne  npoOHO-palMOHAIBHBIX bubnuotexa I[HOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
19 Pemenne  apoOHO-panivoOHAIBHBIX bubnuotexa [HOK
YpaBHEHUU https://m.edso0.ru/7f43c9b6
20 Pemenue TEKCTOBBIX 3aa4y
anredpandecKuM METOI0M
21 Pemenue TEKCTOBBIX 3a/1aq
anredpandeckuM MEeTOA0M
29 Pemenue TEKCTOBBIX 3aa4y
anredpandecKuM METOI0M
23 KontponbHass pabora mo Teme

"YpaBHeHMsI ¢ OTHON NIepeMeHHON"



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

24

25

YpaBHeHHeE C IByMsI IEPEMEHHBIMU U
ero rpaduxk
YpaBHEeHHE C IBYMsI IEPEMEHHBIMU U
ero rpauk

bubnuoreka LHOK
https://m.edsoo.ru/7f43d0b4

bubnuoreka [HOK
https://m.edsoo.ru/7f43d0b4

26

Cucrema JBYX JVMHENHBIX
YpaBHEHUH C ABYMsI IEPEMEHHBIMH U
€€ peuieHue

27

Cucrema JBYX JMHENHBIX
YpaBHEHHH C IBYMsI IEPEMEHHBIMH U
€€ pelieHne

28

Cucrema JBYX JMHENHBIX
YpaBHEHHH C IBYMs IEPEMEHHBIMH H
€€ pelieHue

29

30

31

32

33

34

Cucrema JBYX JIMHEWHBIX
YpaBHEHUH C IBYMs IEPEMEHHBIMH U
e€ peuieHue

Pemenue cucrem IByX ypaBHEHUM,
OJIHO U3 KOTOPBIX JIMHEHHOE, a
JIpyroe — BTOPOU CTENIEHU

Pemenue cucrem IByX ypaBHEHUM,
OJIHO U3 KOTOPBIX JIMHEHHOE, a
JIpyroe — BTOPOU CTENIEHU

Pemenue cucrem IByX ypaBHEHUM,
OJIHO U3 KOTOPBIX JIMHEHHOE, a
JIpyroe — BTOPOU CTENIEHU

Pemenue cucrem IByX ypaBHEHUM,
OJIHO U3 KOTOPBIX JIMHEHHOE, a
JIpyroe — BTOPOU CTENIEHU
I'paduueckas WHTEpIpETALNS
CUCTEMBbl ypaBHEHHH C  JAByMs
MIepEMEHHBIMU

bubnuoreka LHOK
https://m.edsoo.ru/7f43d23a

bubnuoreka LHOK
https://m.edsoo.ru/7f43d55a



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

Pemenue TEKCTOBBIX 3a71a4

35
anre0panvecKuM crocooom
36 Pemenue TEKCTOBBIX 3a1a4y
anreOpandeckuM crocoOom
37 KonrponsHast pabGora mo Teme
"Cucrembl ypaBHEHUN"
38 UucnoBble HEpaBEHCTBA U  HX
CBOMCTBA
39 UucnoBele HEpaBEHCTBA U HX bubmmotexa [HOK
CBOICTBa https://m.edsoo.ru/7f43ad5a
JluneiiHble HepaBeHCTBAa € OIHOMU bubnmnoreka [HOK
40 .
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
JIuneliHble HeEpaBeHCTBA C OJHOU bubnmoreka [HOK
41 . .
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
Jlunelinble HEpaBEHCTBA C OJHOMU Bbubnuoreka LHOK
42 .
IIEPEMEHHOM U UX PEILIECHUE https://m.edsoo.ru/7f43af08
43 CucreMpl TUHENHBIX HEPABEHCTB C
OJIHOM NIEPEMEHHOM U MX PELICHHE
44 CucreMbl TUHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX pELICHUE
45 CucreMbl TUHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PELIEHUE
46 KBanpatHble HepaBeHCTBA M HX bubnuoreka [HOK
peuieHue https://m.edso0.ru/7f43b098
47 KBanpatHble HepaBeHCTBA M HX bubnuotexa I[HOK
pelieHue https://m.edsoo.ru/7f43b21e
48 KBanpatHble HepaBeHCTBA M HX bubnuoreka [HOK
peuieHue https://m.edsoo.ru/7f43b5a2
49 KBanpatHble HepaBeHCTBA M HX
pelieHue
50 KBanpaTHble HepaBeHCTBA M HX

pelieHne



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2

I'paduueckas MHTEPIIPETALINS

51 HEPaBEHCTB M CHUCTEM HEPABEHCTB C bubmorexa HOK
https://m.edsoo.ru/7f43b098
JBYMsI IEPEMEHHBIMU
I'paduueckas MHTEPIIPETALINS
52 HEPaBEHCTB M CHUCTEM HEPABEHCTB C
JBYMsI IEPEMEHHBIMU
53 KonrponpHast pabora 1o Teme
"HepaBencrna"
54 KBanpatuunas ¢ysakuus, e€ rpadux bubnmoreka [HOK
U CBOMCTBA https://m.edsoo.ru/7f4396¢6
55 KBagpatuunas ¢pynkuus, e€ rpapux bubmmotexa [HOK
U CBOMCTBA https://m.edsoo.ru/7f439842
56 KBagpatuunas ¢pynkuus, e€ rpapux bubnmnoreka [HOK
U CBOMCTBA https://m.edsoo.ru/7f4399b4
IT
o | Dot oo sepmmn e
P ’ ™ https://m.edsoo.ru/7f439eb4
napaboIIbl
IT
S e Bubmorera LIOK
P ’ ™ https://m.edsoo.ru/7f43a03a
napaboIIbl
IT
o | Lo soopomm oo Bubmorsa 10K
P ’ ™ https://m.edsoo.ru/7f43alac
napaboIIbl
IT
o | retom: mopmmm v Bubmorsa 10K
P ’ B3 https://m.edsoo.ru/7f43a31e
napaboIIbl
[Tapad
61 mpiboms, oo  caerpum Bubmorera LK
P ’ p https://m.edsoo.ru/7f43a526
napaboJIbI
[TapaGona, KOOpAWHATBHI BEPIIMHBI
62 napabobl, 0Ch CUMMETpPUHU

napaboJIbI



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526

I'padukn dpynkmii: y = kX, y = kx +

63 b, y=k/x, y=x3, y=vx, y=[X|
64 I'paduku Gynkmuii: y = kx, y = kx +
b, y=k/x, y=x3, y=vx, y=[X|
65 I'paduxu pynkumii: y = kx, y = kx +
b, y=k/x, y=x3, y=vx, y=[X|
66 I'paduku Gynkmuii: y = kx, y = kx +
b, y=k/x, y=x3, y=VX, y=|X|
67 I'padpuku pynkumit: y = kx, y = kx +
b, y=k/x, y=x3, y=vx, y=[X|
68 I'padpuku pynkumit: y = kx, y = kx +
b, y=k/x, y=x3, y=vx, y=[X|
69 KonrtponbHas pabora 1o Teme bubnmoreka [HOK
"OyHkuun" https://m.edsoo.ru/7f43ab84
70 Ilonsarue YHCIIOBOM bubnuoreka LHOK
IIOCJIEI0BATEIbHOCTH https://m.edsoo.ru/7f43e6c6
ajlaHu MOCTIEI0BATEIHbHOCTH
71 ;eiypp:HTHoﬁ > (f)(z)[I())Myneoﬁ > u bubmaorexa IOK
N https://m.edsoo.ru/7f43ebda
¢dbopmyIo#t N-To wiieHa
79 Apudmernueckas u reomeTpuuecKas bubnuotexa I[HOK
MPOTrpeCcCuu https://m.edsoo.ru/7f43ed7e
73 Apudmerndeckas U reoMeTpudecKas bubnuoreka [HOK
MPOTPECCUU https://m.edsoo.ru/7f43f3b4
PopMybl n-ro YJIeHa
74 apu(pMeTHYECKON U TeOMETPUYECKON bubnuoreka [HOK
MpOrpeccuii, CyMMBbI TMEpPBBIX N https://m.edsoo.ru/7f43f58a
YJICHOB
Dopmyisl n-ro qjieHa
75 apudMeTHyecKoil 1 reoMeTpruIecKon bubnuotexa I[HOK

MIPOrpeCcCUuii, CyMMBbI IEpPBbIX N
YJICHOB

https://m.edsoo.ru/7f43ef2c



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c

76

7

DopMyiibl n-ro YjIeHa
apru(pMETHIECKON 1 TEOMETPUUECKON
IIPOTrPeCCUuii, CyMMBbI IIE€pPBbIX N
YJICHOB

DopMyibl N-ro YJIeHa
apuMeTHIECKO U TeOMETPUIECKON
MPOrpeccuii, CyMMbl HEpPBBIX N
YICHOB

bubnuoreka [HOK
https://m.edsoo.ru/7f43f0c6

bubnuoreka LHOK
https://m.edsoo.ru/7f43f72e

78

79

DopMyiibl n-ro YjIcHa
apu(pMeTHYECKONH U TeOMETPUUYECKON
IIPOTPECCUM, CYMMBbI IIE€pPBBIX N
YJIEHOB

N3o6paxenune YJICHOB
apuMeTHIECKON U TeOMETPUICCKON
nporpeccuit TOYKaMHU Ha
KOOPJAMHATHOM TNIOCKOCTH

bubnuoreka HOK
https://m.edsoo.ru/7f43f8a0

80

Nzobpaxenue YJICHOB
apuMeTHuuecKoil U reoMeTprUIeCcKOn
nporpeccuit TOYKaMH Ha
KOOPJMHATHOM INIOCKOCTH

81

82

83

JInHelHBIM M DKCIOHEHIIUAIbHBIN
pocT

Cno>xHbIE TPOLIEHTHI

CHoXXHEIE IMPOLCHTLI

bubnuoreka [HOK
https://m.edsoo.ru/7f43fe0e

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

84

85

KourponbHast pabora mo Teme
"JucnoBbIe HOCIEN0BATEILHOCTH"

[ToBTOpEHME, 00001IeHne u
cUcTeMaTu3alus 3HAaHHWK. 3amuchk,
CpaBHEHHUE, NEUCTBUA C
HeﬁCTBHTCHBHBIMH qucJiiaMu,
YHUCIIOBasl MpsiMast

bubmmoreka HOK
https://m.edsoo.ru/7f440418



https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8

86

[ToBTOpEHuUE, 00o00mIeHme u
CHCTeMaTH3alus 3HAHHH.
[IponieHThI, OTHOLIEHHUS, TPONIOPLUHU

87

[ToBTOpeHwUE, 00o00meHme u
CHCTeMaTH3alus 3HAHHH.
OxkpyriieHne, NpuOJIMKEHHE, OIICHKA

88

89

[ToBTOpEHwUE, 00o0meHme u
cucTeMaTh3anus 3HaHWi. PemeHue
TEKCTOBBIX 3a/a4 apu(METUUCCKUM
crocooom

[ToBTOpEHME, 000011IeHNE u
cucTeMaru3anus 3HaHui. Pemenmne
TEKCTOBBIX 3a7a4 apu(PMETHUCCKUM
CII0cO00M

bubnuoreka HOK
https://m.edsoo.ru/7f443b12

bubnuoreka [HOK
https://m.edsoo.ru/7f443cd4

90

91

92

[ToBTOpeHwue, 000011eHNe u
cUcTeMaTu3alus 3HaHuil. Pemenue
TEKCTOBBIX 3a7a4 apu(PMETHUECKUM
CII0COO0M

[ToBTOpEHwMe, 00001IeHNe u
CUCTEeMAaTH3aIIHs 3HAHWH.
[IpeoOpa3zoBanne  anredpanyecKux
BBIPXKEHUH, TOMYCTUMbIE 3HAYCHHUSI

[ToBTOpEHwUe, 00o0mIeHue u
CUCTEeMAaTH3aIusI 3HAHUH.
[IpeoOpazoBanue anredbpandecKux
BBIpKEHUH, TOMYCTUMBIC 3HAUCHHS

bubnuoreka LHOK
https://m.edsoo.ru/7f443fea

bubmnoreka [HOK
https://m.edsoo.ru/7f4441ca

bubnuoreka [HOK
https://m.edsoo.ru/7f444364

93

94

[ToBTOpEHME, 00o001eHne u
CUCTeMAaTH3aIIHS 3HAHHH.
[IpeoOpazoBanmne  anreOpanvecKux
BBIPXKEHUH, TOMYCTUMbIC 3HAYCHHSI

[ToBTOpeHuUe, 00o0mIeHme u
cUCTEMaTH3aIUs 3HAHUU.

bubmmoreka HOK
https://m.edsoo.ru/7f4446f2

bubmmoreka LHOK
https://m.edsoo.ru/7f444a94



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94

95

[IpeoOpazoBanue  anredbpandecKux
BBIPOKCHHH, TONTYCTUMbIC 3HAYCHUS
[ToBTOpEHME, 000011eHNE u
cucremaTusauus 3HaHuM. OyHKIUU:
MMOCTPOCHUE, CBOMCTBA H3yYEHHBIX
byHKIUH

bubnuoreka LHOK
https://m.edsoo.ru/7f444c56

96

97

[ToBTOpEHwUE, 00o0meHme u
cuctemarusanus 3HaHuil. OyHKIUU:
IIOCTPOEHHE, CBOMCTBA H3yYEHHBIX
byHKIUH

[ToBTOpEHME, 000011IeHNE u
cucremaTusauus 3HaHui. OyHKIUU:
MIOCTPOCHHE, CBOWCTBA W3YUEHHBIX

GbyHKIUH

bubnuoreka HOK
https://m.edsoo.ru/7f444f44

bubnuoreka [HOK
https://m.edsoo.ru/7f44516a

98

99

100

[ToBTOpeHwue, 000011eHNe u
cucremarusauus 3HaHuM. OyHKIUU:
IIOCTPOEHHE, CBOMCTBA H3yYEHHBIX
byHKIUH

[ToBTOpEHwMe, 00001IeHNe u
cucTeMaTu3anus 3HaHUMU.
I'paduueckoe penienne ypaBHEHUHN U
UX CUCTEM

[ToBTOpEHwUe, 00o0mIeHue u
CUCTEeMAaTH3aIusI 3HAHUH.
I'paduueckoe pemieHne ypaBHeHUN U
UX CUCTEM

bubnuoreka LHOK
https://m.edsoo.ru/7f4452¢e6

bubmnoreka [HOK
https://m.edsoo.ru/7f445516

101

Wrorosas KoHTpoJIbHAs paboTa

102

O00011IeHNEe W CHCTEMaTH3alus
3HAHUM

OBILIEE KOJIMYECTBO YACOB TIIO
ITPOTPAMME



https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

IPOBEPSIEMBIE TPEBOBAHHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KIIACC
Kon .
IDOBEDSIEMOL0 IIpoBepsiemble mnpeaMeTHbIe Pe3yJbTATbl OCBOECHHSI OCHOBHOI
poBep 00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTara
1 Yuca 1 BIYUCICHUS
11 BbImonHATE, coyeTasi YCTHbIC U MUCHMEHHBIC TMPUEMBI, apuPMETHICCKHEC

ﬂCﬁCTBHﬂ C pallMOHAJIbHBIMHA YU CJIaAMH

Haxomute 3Hau€HMS YMCIIOBBIX BBIPAKEHUI, NIPUMEHATh Pa3sHOOOpa3HbIC
1.2 CrocoO0bl W TPHUEMBI BBIYMUCICHUS 3HAYCHUH APOOHBIX BBIPAKEHHH,
cozieprKalx OOBIKHOBEHHBIE U JICCATUYHBIC IPOOH

Ilepexoauts OT 0J1HON (POPMBI 3aIIMCH YUCEN K APYroi (ImpeoOpa3oBbIBATh
1.3 JECSITUUHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JIECATUYHYIO IPOOb)
14 CpaBHMBATH M YIOPSIOYMBATh pallMOHAJIbHBIE YUCIIA
1.5 OxpyrsaTh uncia
BBIMONMHATE TPUKUAKY M OIEHKY pe3ylbTaTa BBIYHUCICHUH, OIEHKY

1.6 3HAUYCHUIN YHCIIOBBIX BBIpa)KCHI/II‘/'I. BreimonaaTs HeﬁCTBHH CO CTCIICHAMMU C
HaTypaJIbHBIMHU IMOKA3aTCIISIMU

[IpuMeHATH NpU3HAKKM  JACIMMOCTH, PpAa3JIOKEHUE Ha  MHOMKUTEIU
HaTypaJIbHbBIX YHCEI

1.7

Pemate npakTHKO-OpUEHTHPOBAHHBIC 334, CBA3AHHBIE C OTHOILECHHEM

18 BEJIMYUH, IIPONOPLUOHAIBHOCTHIO BEJIMYMH, IPOLIEHTaMH,

' HMHTEPIPETUPOBATh PE3YJIbTAThl PEIIEHUS 3a7ad C Y4ETOM OrpaHHUYEHUM,
CBSI3aHHBIX CO CBOMCTBAMHU paccMaTpUBAEMbIX OOBEKTOB

2 Anrebpanyeckue BbIpaXXEHUS

21 Hcnonp30Bath anredpanyeckyro TEPMUHOJIOTHUIO U CUMBOJIMKY, IPUMEHSTh
e€ B IIpoliecce OCBOEHUs y4eOHOro MaTepuasa

29 HaxonuTth 3HaueHUs OyKBEHHBIX BBIPAKEHUH IPH 3aJaHHBIX 3HAYEHUSX
IIEPEMEHHBIX

23 BbimonHATe  mpeoOpa3oBaHUs  LEJIOTO  BBIPQXEHUS B MHOTOUJIECH
MIPUBEACHUEM MIOJIOOHBIX CIaraeMbIX, paCKphITHEM CKOOOK

24 BBINONMHATE yMHOXEHHE OJHOWIEHA HAa MHOIOWIEH M MHOIOYJIEHa Ha

MHOTOWIEH, TPUMEHATh (POPMYJIbI KBaJIpaTa CyMMBI U KBaJpaTa pa3HOCTH
OcCyIecTBIATh pa3IOKEHNE MHOTOYIECHOB HAa MHOXHUTENIN C IOMOIIBIO
2.5 BBIHECEHMSI 3a CKOOKM OOIIEro MHOKHWTENs, T'PYNIHUPOBKU CllaraeéMblX,
npUMeHEeHHs (HOPMYIT COKPALIEHHOTO YMHOKEHUS
26 [TpumensaTH IpeoOpa30BaHUS MHOTOWICHOB JUIS PeLICHUS PasIHbIX 32124
13 MaTeMaTHKH, CMEKHBIX ITPEIMETOB, U3 PEaJIbHOM MPAKTUKH

Hcnonb30BaTh CBOWMCTBA CTEMEHEW C HATYpPalbHBIMH IMOKA3aTEIsIMH IS
npeoOpa3oBaHus BIPAKEHUN

3 YpaBHEHUS U HEpPAaBEHCTBA



Pemrates JIMHENHBIE YpaBHEHUs C OJHOW IIEPEMEHHOM, IIPUMEHss IIpaBuia

3.1 Iepexosa OT UCXOJHOTO YPaBHEHHs K paBHOCWIBHOMY eMy. IIpoBepsTs,
SIBJIIETCS JIM YUCIIO KOPHEM YpaBHEHUS
32 [TpumensTs rpaduyeckue METObl MPHU PELICHUN JIMHEHHBIX YpaBHEHUH U
UX CHUCTEM
33 [lonGupars npumepsl Hap 4uces, SABJSIOIIMXCS PELIEHHEM JMHEHHOIro
YPaBHEHUS C IBYMsI IEPEMEHHBIMU
CTpouTh B KOOPJMHATHOW IUIOCKOCTH TpauK JMHEWHOTO YpaBHEHHUS C
3.4 JIBYMsl HEPEMEHHbIMM; IOJIb3YSACh TIpaUKOM, NPUBOIUTH NPUMEPHI
pellIeHus] ypaBHEHUS
35 Pemate cuctembl ABYX JMHEMHBIX YPABHEHMI C JBYMsI IIEPEMEHHBIMH, B
' TOM 4ucIie rpaduyecKu
CocTaBnaTh U pewiaTh JMHEMHOE YpPaBHEHHME WM CUCTEMY JIMHEWHBIX
3.6 YPAaBHEHUI IO YCIIOBUIO 3a/ayd, MHTEPIPETUPOBAaTh B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥ MOJIY4YEeHHbIN pe3ynbTar
4 Koopaunats! u rpaduku. yHKIun
N3o0pakaTh Ha KOOPAWHATHOH NPSAMOM TOYKH, COOTBETCTBYIOIIHE
4.1 3aJlaHHBIM KOOpIMHATaM, Jy4d, OTPE3KH, HWHTEpBajbl, 3allUChIBAaTh
YHCJIOBBIE TPOMEKYTKH Ha aNreOpandeckoM si3bIKe
4.2 OtmeuaTh B KOOPAMHATHOM IJIOCKOCTH TOUYKH I10 33/1aHHBIM KOOPJIMHATaM
4.3 Crtpourts rpadvku muHeHHBIX QyHKImid. CTpouTs rpaduk GyHKINHU Y = [X|
OnuceiBaTh C MNOMOIIBIO (YHKIMH M3BECTHBIE 3aBUCUMOCTH MEXIY
4.4 BEJIMYUHAMU: CKOPOCTh, BPEMS, PACCTOSIHUE, LIEHY, KOJIMYECTBO, CTOUMOCTb,
IIPOU3BOIUTENILHOCTD, BpeMsl, 00BbEM pabOTHI
4.5 HaxoauTe 3HaueHune QyHKIMU 0 3HAYEHUIO e€ apryMeHTa
ITonumaTth rpaduueckuit cnoco0 MpencTaBlIeHUs U aHaIu3a UHPOpMaLuH,
4.6 U3BJIEKaTh M HMHTEPHPETUPOBATh HMH(OPMALNIO M3 TIpadUKOB peanbHbIX
MPOLIECCOB U 3aBUCUMOCTEN
8 KIIACC
Kon .
HpoBepsieMoro IIpoBepsiembie _Tpe/IMETHBbIE  Pe3YJILTATBl  OCBOGHHSI  OCHOBHOH
0o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJbTara
1 Yucna v BBIYMCIECHUS
Hcnonp30BaTh HavaabHbIE MPECTABIECHUS O MHOKECTBE IEHCTBUTEIBHBIX
11 Yyhcesl JJs CpaBHEHHS, OKPYIJIEHUS M BBIUMCICHHUH, H300pa’kaTh
JEHCTBUTENIBHBIE YUCIIa TOUKAMH HA KOOPAUHATHOM MPSAMOM
[TpuMeHsTh TOHATHE apUPMETHUECKOTO KBaJPAaTHOIO KOPHS, HAXOIUTh
12 KBaJpaTHble KOPHHU, HCIIONB3Ys] TNPUH HEOOXOIUMOCTH KaJIbKYJIATOP,
' BBIMIOJHATh MpeoOpa3oBaHUsl BBIPAKEHUN, COJEpKAIIMX KBaJpaTHbIE
KOPHH, UCIIOJIb3Ys] CBOMCTBA KOPHEH
13 Mcnonb30BaTh 3anMcy OOJIBIIMX M MAJIBIX YHCEN C TTOMOIIBIO IECATHYHBIX
' npoOeit u crenenel yucia 10
2 Anrebpanyeckue BbIpaKeHHs




HpI/IMCHHTB HOHATHUC CTCIICHM C LOCJIbIM IIOKa3aTrcCjICM, BBIIIOJIHATH
2.1 npeoOpa3oBaHMsl  BBIPAKEHUW, COJAEpXKAIIMX CTENEHH C  IeJIBIM
nokasaresem

BBINONHATE TOKAECTBEHHBIE IPE0OPa30BaHuUs PALIMOHATIBHBIX BHIPAKCHUN
2.2 Ha OCHOBE IMPaBWJI JCHCTBUH HaJ MHOTOWIEHAMH M ajlreOpanvecKuMU
Ipo0sIMU

2.3 PackiaaplBaTh KBaJIpaTHbIN TPEXUIEH HA MHOKUTEIN

[TpumeHsTh IpeoOpa3oBaHMsl BBIPAKEHUH /JIsl pELICHUS Pa3IndHbIX 3a/1a4

24 N
N3 MAaTEMATUKH, CMCKHBIX IIPEAMETOB, U3 PCAJIBHOU ITPAKTHUKHU

3 VYpaBHEHHUS U HEPABEHCTBA

3.1

Pemate nuHelHbIE, KBaIpaTHbIC YPABHEHMS U PALIMOHAJIBHBIE YPABHEHMUS,
CBOJSILIMECS K HUM, CHCTEMBI IBYX YPAaBHEHUN C IBYMS IIEPEMEHHBIMH

[IpoBOaUTH MpoOCTEMIINE UCCIAEAOBAHUS YPAaBHEHUM U CUCTEM YpaBHEHU,
B TOM 4YHCJIE€ C TNPUMEHEHHEM Tpaduueckux MpecTaBIeHUN
(ycTaHaBiMBaTh, UMEET JIU YpaBHEHUE WM CUCTEMA YpaBHEHUH pelIeHMUs,
€CJIM UMEET, TO CKOJIbKO, U ITPOYEe)

3.2

[TepexoauTth OT cIOBeCHOW (POPMYIHMPOBKH 33Jau K €€ anreOpanveckoit
MOJIEJIM C TIOMOIIbIO COCTABIICHUS! YPAaBHEHUS WJIM CHCTEMbI ypaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBUMU C KOHTEKCTOM 3aJa4M IMOJy4YCHHBIN
pe3ynbTaT

3.3

[IpuMeHATh CBOMCTBA 4YMCIIOBBIX HEPABEHCTB JUISI CPABHEHUS, OLICHKH,
pelmarh JUHEWHBIE HEPABEHCTBA C OAHOM MEPEMEHHOW U MX CHCTEMBI,
JaBaTh TpadUUecKyr0 MIUTFOCTPAIIMI0 MHOXKECTBA PEIICHUI HEepaBEHCTBA,
CHCTEMbI HEPABEHCTB

3.4

4 DyHKIIUU

[ToHnMaTh 1 UCTIOJIB30BaTh (PYHKIMOHAIBHBIE OHATHS U S3bIK (TEPMUHBI,
4.1 CUMBOJINYECKHE OOO3HAUYEHHUs), OINpEAesATh 3HadeHHe (QYHKIUMU 110
3HA4YEHUIO apryMEHTa, ONPeeATh CBOMCTBA (DyHKIMH 110 €€ rpaduky

CrpouTtsb rpauku 31eMeHTapHbIX GYHKIUN BUA:

4.2 y=k/x , y =x?, y = X3, y = |X|, onuchIBaTh CBOICTBA YHUCIOBOI (QYHKIMH MO €&
rpaduxy

9 KJIACC

Koxa

HpOBepﬂeMble NnpeaAMeETHbIC PpPE3YyJIbTATbl O0CBOCHUSA OCHOBHOM

NpoBepPsSIEeMOro N
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yjabTara
1 Yucna v BBIYUCIICHUS
11 CpaBHUBATH U yIOPSAIOUYNBATH PAIIMOHATBLHBIE M UPPAITHOHAIBHBIC YHCIIA

Boemonuate apudmernyeckue AEMCTBHUS C palUOHAIbHBIMU YHCIIaMH,
1.2 coderass YCTHbIE M IIMCBMEHHBIC IIPUEMBI, BBINOJIHATH BBIUUCICHUSA C
VPPALMOHAIBHBIMU YU CIIAMH

HaxonuTe 3HayeHusi cTeneHeld ¢ LeJbIMHA I[OKa3aTelisIMU W KOpHEH,

13 .
BBIUUCIIATH 3HAUYCHU S YU CJIOBBIX BbIPpAKCHUU

Oprl"J'IfITB JleﬁCTBHTeHBHBIe YKCiia, BBIIIOJHATH IMPUKUAKY PE3yJibTaTa
BBI‘-II/ICJICHI/II\/'I, OLICHKY YHUCJIOBBIX BBIpa)KCHI/II\/'I

2 ypaBHeHI/I}I 1 HCPABCHCTBA




2.1

2.2

2.3

2.4

Pemate nvHEMHBIE U KBaJpaTHbIC YPAaBHEHUS, YPABHEHUs, CBOAAIIMECS K
HUM, IPOCTEHIINE APOOHO-PALIMOHAIbHbIE YPAaBHEHUS

Pemate cuctempl IBYX JNHMHEHHBIX YpaBHEHUW C IBYMS MEPEMEHHBIMH U
CHUCTEMBI JBYX YpPaBHEHMU, B KOTOPBIX OJHO YpaBHEHUE HE SIBISETCS
JIMHEHHBIM

Pemate TekcToBble 3aJaud anreOpanvyeckuM CIocoOOM € MOMOILIbIO
COCTABJIICHUS YPAaBHEHUS WM CUCTEMbl JBYX YpPaBHEHUH C AByMs
[IEPEMEHHBIMU

[IpoBOaUTH MpoCTEMIINE UCCIAEAOBAHUS YPABHEHUM U CUCTEM YPaBHEHUH,
B TOM YHCII€ C MPUMEHEHHEM rpaduyecKux MpeACTaBICHUN (Hampumep,
yCTaHaBIIMBATh, UMEET JIM YPaBHEHHUE WIIM CHCTEMa YpaBHEHH pelieHus,
€CJIM UMEET, TO CKOJIbKO)

2.5

Pemarp JnHeliHbIE HEPAaBEHCTBA, KBAapaTHBIE HEPABEHCTBA, U300paKaTh
pEIlICHNe HEPAaBEHCTB HAa 4YHMCIOBOW IPSIMOM, 3alMCBIBATh PELICHHE C
IIOMOILBIO CUMBOJIOB

2.6

Pemrate cucteMBl  JIMHEHMHBIX HCPAaBCHCTB, CHCTCMbl HCPABCHCTB,
BKJIIOHAOOIUME KBAAPATHOC HEPABCHCTBO, 1/1306pa>1<aTb PEIICHUC CUCTCMbI
HCPAaBCHCTB Ha YHCJI0BOM HpHMOﬁ, 3aIlIMCbIBATh PCIICHUEC C ITOMOIIBIO
CHMBOJIOB

Hcrnonb30BaTh HEPABEHCTBA [IPU PEILICHUM PA3JIMYHBIX 3a/1a4

OyHKIMU

3.1

3.2

Pacrnio3HaBaTh (yHKIMU M3y4eHHBIX BUAOB. [lOKa3bIBaTh CXeMaTHUECKU
pacroyio’keHre Ha KOOPIMHATHOM IUIOCKOCTH rpaduKkoB (yHKUMN BHJA:
y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBHUCUMOCTH OT 3HAYCHHI
K02 (UIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKLIUN

[Toka3bIBaTh CXeMaTUUECKU PACIIOIOKEHUE HA KOOPIAMHATHOM IIOCKOCTH
rpadukoB QyHKIMH Bua Y = VX, Y = [X| ¥ ONMCHIBaTh CBOICTBA (DYHKINUN

3.3

CrpouTth 1 U300paxarh cXxeMaTu4eck rpaduKu KBaIpaTUYHbIX QYHKINH,
ONMCHIBATh CBOMCTBA KBaIpaTUUHbIX (YHKIUHI MO UX rpaduxkam

3.4

Pacno3snaBaTh KBajpaTHuHyl0 (yHKIMIO 10 Qopmyie, TPUBOIUTH
OpUMEpbl KBAJpaTHUHBIX (YHKIMA W3 peanbHOM >KHU3HH, (DUBHKH,
TE€OMETPUH

ApudmeTrnueckasi U reoMeTpUUYecKas Iporpeccuu

4.2

4.3

4.4

Pacno3znaBaTh apu(pMeTHUECKyl0 U TE€OMETPHUYECKYI0 HPOrpeccUu IpHU
pasHbIX criocobax 3aJaHus

BBINONHATE BBIYMCIEHUS € MCIOJIB30BaHMEM (QOpMYyNI N-TO 4ieHa
apuQMETUUECKONl M TEeOMETPUYECKON NpOrpeccHii, CyMMbl MEpPBBIX N
YJIEHOB

N300paxaTh 4IEHbI MOCIENOBATEIbHOCTH TOYKaMU Ha KOOPJUHATHOMN
IJIOCKOCTH

Pemars 3aaun, cBA3aHHBIE C YUCIOBBIMH IIOCIIEN0BATENBHOCTSIMHU, B TOM
YUCJIe 3a/Ja4d U3 PEATbHOW J>KM3HU (C WCIOJIb30BAaHUEM KaJbKYJISTOPA,
U(PPOBBIX TEXHOJIOTHIN)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KUIIACC

Kon IIpoBepsieMblii 31eMeHT cOepPKAHUSA

1 Hucna v BIYUCICHUS
JlpoOu OOBIKHOBEHHBIE M JECATHYHBIC, IEPEX0] OT OJHON (OPMBI 3aMUCH

11 npoOeit k npyroi. IloHsATHE palMOHAIBHOIO 4YMCIA, 3alKCh, CPaBHEHUE,
YIOPS,A0UMBAHUE PALIMOHAIBHBIX YUCEI

12 Apudmerndeckue AeCTBUS C pallMOHATIBHBIME YMCIIaMu. Pemienne 3a1a4 u3
peanbHON NPAaKTUKU HA YaCTH, HA IpoOH

13 Crenenb ¢ HaTypajdbHBIM IIOKa3aTelleM: ONpeZesieHHe, MNpeoOpa3oBaHUe
BBIPAYKEHUI HA OCHOBE ONPEEJICHUS, 3aIIUCh OOJIBIINX YUCEI

14 [IponeHTsl, 3amuch NPOLEHTOB B BUAE ApoOU U IpoOU B BHUJE MPOLEHTOB.
Tpu ocHOBHBIE 33124y Ha IPOLIEHTHI, PELICHHE 3a]]a4 U3 PEaJIbHOM IPaKTUKU

15 [IpumeneHne NpPU3HAKOB JEIMMOCTH, pa3JIOKEHUE Ha MHOXHUTEIU
HaTypaJIbHBIX YHCEIl

16 PeanbHple  3aBHUCMMOCTH, B TOM 4YHciae IHpsMas U oOparHas
IPONOPLMOHAIBHOCTH

2 Anrebpanyeckue BbIpaXKEHUSI

21 [IepeMeHHBIE, YNCIOBOE 3HAYEHUE BBIPAKEHHUS C IEPEMEHHOM. JlonycTHMBIE
3HAYEHUS TIEPEMEHHBIX

29 [IpencraBneHne 3aBUCUMOCTH MEXJy BeEIMYMHAMU B BUAE (OPMYIIbI.
Brraucnienus mo gpopmynam

23 IIpeoOpa3oBanue OYKBEHHBIX BBIPAXEHUH, TOXKAECTBEHHO paBHbIE
BBIPAKEHUS

2.4 CBolicTBa CTENIEHU C HATYPAJIbHBIM ITOKa3aTeIeM

25 OpnowieHbl 1 MHOrouIeHbl. CTeneHs MHOTOwIeHa. CioeHue, BHIYMTaHuE,
YMHOXXEHHE MHOTOWJIEHOB
@opMysbl  COKpAIIEHHOTO YMHOMKEHHUS: KBaapaT CyMMBl U KBajapaT

2.6 pazHoctu. Dopmyna pa3HOCTH KBaapaToB. Pas3nokeHne MHOrO4JIEHOB Ha
MHO>KHTEIN

3 YpaBHeHM

31 YpaBHEHHE, KOPEHb YPaBHEHHWs, NpaBAIa npeoOpa3oBaHusl YpaBHEHUS,
PaBHOCHJIBHOCTb YPaBHEHUN

3.2 JIuneniHOEe ypaBHEHHE C O\ZE[HOI\/'I nepeMeHljoﬁ, YHUCJIO KOpPHEH JIMHEHHOIO
YpaBHEHUs], pellIEHUE JIMHEHHBIX YpaBHEHUM

33 CocraBnenue ypaBHevHI/H?I 10 YCJIOBMIO 3a71a4uu. Pelienne TeKCTOBBIX 3a/1a4 ¢
MIOMOIIBIO YPAaBHEHUN

3.4 JIuHeliHOE ypaBHEHUE ¢ ABYMS IEPEMEHHBIMU U €r0 rpaduk
Cucrema JOByX JIMHEHHBIX YpPAaBHEHUH C JBYMs NepeMEHHbIMU. PemieHue

3.5 CHCTEM ypaBHEHUH cIOCOOOM MOACTaHOBKU. [IpuMeps! perieHns TeKCTOBBIX
3a]1a4 ¢ MOMOUIbIO CUCTEM YPaBHEHUN

4 Koopaunats! u rpadpuku. @yHKIuU

4.1 Koopannara Toukn Ha mpsiMoit




4.2 I’II/ICJIO]EI:IC MIPOMEXKYTKH. PaccTosiHue MeK 1y AByMS TOUKaMU KOOPAUHATHOU
IPSIMOit
43 [IpsimoyromnbHast CHCTEMa KOOPAHHAT, OCH Ox u Oy. Abcuucca u opanHaTa
TOYKH Ha KOOPAWHATHOH MIJIOCKOCTH
44 [Ipumepsl I‘p&:(bHKOB, 3aJaHHbIX (opMmynaMu. UteHne rpadukoB peasbHBIX
3aBUCUMOCTEH
4.5 [Tonstue pynkmuu. I'paduk Gynkiuu. CBolicTBa PyHKITUH
4.6 Jluneiinas Gyukmus, e€ rpaduk. ['paduk Gynkmum y = [X|
47 Fpa(pnqeczcoe pELIEHHE JIMHEUHBIX YPAaBHEHUM W CUCTEM JIMHEUHBIX
ypaBHEHUH
8 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 Yucna ¥ BIYUCIECHUS
11 KBanpathslit kopeHb u3 uucina. Ilonsatue o6 uppauroHaabHOM ymcie. JlecaTHuHbIe
npUOJIMKEHUST HPPALMOHATBHBIX YHCEIT
19 CpoiicTBa apu(MeTHYECKMX KBaJpaTHbIX KOpHEH M MX TNpPUMEHEHHE K
peoOpa30BaHUIO YMCIOBBIX BRIPAKCHUN M BHIYUCICHUSIM. [leficTBUTENIbHBIC YHCIIa
1.3 Crenens c 1esbIM TTOKa3aresieM U e€ cBoiictBa. CTaHaapTHas 3alUCh YKUCIIa
2 AnrebpanuecKue BRIPAKCHHS
2.1 KBanparHsiii TpéXuiieH, pa3ioKeHne KBIPATHOTO TPEXWICHA HA MHOKUTEITN
2.2 Anrebpanyeckast 1podb. OCHOBHOE CBOMCTBO aireOpandeckoi qpoou
2.3 CrnosxeHue, BBIMUTaHUE, YMHOXKEHHUE, JIeJICHUE alnre0panyeckux apooei
24 ParmonanbHble BbIpaXeHUs M UX IpeoOpa3oBaHue
3 YpaBHEHUs U HEpAaBEHCTBA
3.1 KBanpaTtHoe ypaBHeHHE, (hopMyiia KOpHEH KBajpaTHOTro ypaBHeHUs. Teopema Buera
3.2 Penienue ypaBHeHUH, CBOIAIIMXCS K IMHEWHBIM M KBaIPaTHBIM
3.3 [Tpocreiimme 1poOHO-pallMOHANIbHbIE YPaBHEHUS
I'padguueckass uWHTEpHpeTanuss ypaBHEHUH ¢ JBYMs NEPEMEHHBIMM U CHCTEM
3.4 JUHENHBIX YpPAaBHEHHMM C JBYMs II€peMEHHbIMHU. [IpuMepbl peleHHus CcucreM
HEJIMHEHHBIX YpaBHEHUH C IByMsl IEpEMEHHBIMU
3.5 Pemienne TeKCTOBBIX 3a/1a4 alreOpandecKuM CriocoOoM
3.6 UmncoBble HEPAaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 01HOM NTEpEMEHHON
3.8 PaBHOCHIIBHOCTh HEPABEHCTB
3.9 JluHeliHBIE HEPABEHCTBA C OJTHOM MTEpeMEHHON
3.10 CucTembl TUHEHHBIX HEPABEHCTB C OJHOM MepeMeHHON
4 OyHKIIH
41 [Tonarue dynkuuu. OO6MacTb ONpenesTeHUs] U MHOXECTBO 3HAYCHUH (DYHKIIMH.
CnocoObl 3a1anus QyHKIUN
4.2 I'paduk pynkunu. YteHne cBONCTB PyHKIHMHU 10 €€ rpaduKy
4.3 [Tpumepsl rpadukoB PYHKIMHA, OTPAKAIOIINX peabHbIE MPOIECCH




44 OyHKIUH, OMHUCHIBAIOIIUE MPSAMYIO U 00paTHYIO IPOMOPIIHOHATEHBIE 3aBUCIMOCTH,
ux rpaduKu

4.5 OyHknuu y =X? y = X?

4.6 Oyakuu Y = [1X, Y = |x]|

4.7 ['padpuaeckoe pernieHne ypaBHEHH U CUCTEM YpaBHCHHH

9 KJIACC

Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1 Yucna v BBIYKCICHUS

11 ParonaneHble 4nciia, UPPAMOHATIBHBIE YHCIA, KOHEYHbIE U OCCKOHEUHBIC JICCATHYHBIC
Jpobu
MHOXecTBO JAEHCTBUTEIbHBIX YHUCEN, JCHCTBUTENbHBIE 4YHCIAa KaKk OECKOHEUYHbIE

1.2 JecATUYHbIe JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY MHOKECTBOM
JeMCTBUTENIBHBIX YUCEN U KOOPAUHATHOH npsiMoii. CpaBHEHHUE JEHCTBUTENIBHBIX YUCEI

13 Apudmernueckue 1eHCTBUS ¢ AEHCTBUTEIbHBIMU YUCIAMU
W3mepenus, npuOIMKEeHUs, OLIGHKU. Pa3mepsl OOBEKTOB OKpPYKAIOLIET0 MHpa,

14 JUTMTEIIEHOCTh TIPOIIECCOB B OKpyskatouiem Mupe. [IpubnmxkEéHHoe 3HaYeHNE BETUYHHBL,
TOYHOCTh npuOmkeHus. Okxpyrienue uucen. IIpukuiaka M oLEHKa pe3yabTaToB
BBIYUCIICHUH

2 YpaBHEHUS U HEpPAaBEHCTBA

2.1 YpaBHEHUsI C OHON TEpEMEHHON

2.2 Jlunelinoe ypaBHeHue. Perienne ypaBHeHU, CBOISAIIMXCS K IMHEHHBIM

2.3 KBanpaTtHoe ypaBHeHue. Perienue ypaBHeHUH, CBOISAIIMXCS K KBaIPaTHBIM

24 BI/IKBa,Z[pleHOG ypaBHeHue. Ilpumepsl pelnieHuss ypaBHEHUHM TpETbeW M 4YETBEPTOMN
CTETICHEH pa3oKeHNEM Ha MHOKHUTEIH

2.5 Pemenne 1poOGHO-pallMOHAIbHBIX YPaBHEHUN

2.6 CucreMsl ypaBHeHUH

2.7 YpaBHeHUeE ¢ ABYMs IEPEMEHHBIMU U €0 Tpaduk

2.8 Pemienune cuctem JBYX JIMHEHHBIX ypaBHEHUH C IByMs EPEMEHHBIMU

29 Pemenne cucrem IByX ypaBHEHUH, OJHO M3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOPOM
CTETIeHU

2.10 I'paduueckas HHTEpIIPETAIINS CHCTEMBI YPAaBHEHHUH C ABYMS TIEPEMEHHBIMA

211 Penienune TeKCTOBBIX 3a/1a4 aJIreOpanyeckiuM cnocobom

212 YucnoBble HEPABEHCTBA U UX CBOMCTBA

2.13 Penienne MTuHEHHBIX HEPABEHCTB C OAHON NepeMeHHON

2.14 Peienne cucreM JTMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOU

2.15 KBanpaTHble HEpaBEeHCTBA

2.16 ['padmueckas HHTEpIpETAIIUS HEPABEHCTB M CUCTEM HEPABEHCTB C ABYMS IIEpEMEHHBIMU

3 OyHKITUN

31 KBanparuunas ¢ysknus, e€ rpadpuk u cBoiictBa. [lapaOosia, KOOpAMHATHI BEPIIMHBI
napaboJIbl, 0Cb CHMMETPHH 11apadoJIbl

3.2 I'paduku pynxmii y=Kx, y=kx+b u ux coiicra

3.3 I'paduku pynkimii y=K/X, y = X° u ux cBolicrpa




3.4

I'paduku QyHKIUH , U UX CBOHCTBA

YwucaoBbIe MOCISA0BATEILHOCTH

OHpGI[eJIeHI/Ie U CHocoOBI 3aJJaHUS  YHCIOBBIX MOCJIEIOBATCIbHOCTEH. 3az[aHHe

41 MOCJIEIOBATEILHOCTH PEKYPPEHTHOM hopMyItoi U hopmysioit N-ro uieHa

42 Apudmerndeckass mporpeccusi. @opMysbl N-ro wieHa apuhMETHUUECKOW MPOTPECCHH,
CYMMBI NIEPBHIX N YWICHOB

43 I'eomerpuueckass mporpeccusi. @opMynbl N-TO 4YjieHAa TE€OMETPUUYECKOW IMPOTPECCUH,
CYMMBI IIEPBBIX N YWICHOB

44 N3o0pakenue 4aeHOB apH(PMETHUECKOH M T€OMETPHUECKOW MPOTPEeCcCHil TOYKaMH Ha
KOOPJAMHATHOM IIOCKOCTH. JIMHEHHBIN U SKCIOHEHIHAJIBHBIN pOCT

45 CI1oXHBIE TTPOIICHTHI




IPOBEPSIEMBIE HA OI'D IO MATEMATHUKE TPEBOBAHHUS K
PE3YJbBTATAM OCBOEHHMS OCHOBHOM OBPA3OBATEJIbHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUS

Kon IIpoBepsiemble TpeO0OBaHHUSI K MNpPeIMETHBIM pe3yJabTaTaM
MPOBEPAEMOro OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHOW NMPOrpamMMbl OCHOBHOI'O
TpeOoBaHus o0mmero odpasosanus Ha ocHoBe PI'OC

VYMeHue omnepupoBaTh MOHATUAMU: MHOXECTBO, IOJIMHOXECTBO,
olnepanuy HajJ MHOKECTBAMHU; YMEHHUE OINEpUPOBATH MOHATUSAMHU:
1 rpad, cBA3HBIN rpad, nepeBo, LUK, IPUMEHITh UX IPU PEIICHUU
3aja4; yYMEHUE UCIONb30BaTh TIpaUuecKoe IpelCTaBICHHE
MHOXECTB JUI ONMCAaHUSl PEAIbHBIX IPOLECCOB M SIBIECHHUH, MpH
peLICHUH 3aJ1a4 U3 IPYTUX YIEOHBIX IPEIMETOB

YMeHue onepupoBaTh MOHATHAMU: ONPEACIICHUE, aKCUOMa, TeopeMa,
2 JI0Ka3aTeNbCTBO; YMEHHE paclo3HaBaTh WCTUHHBIE U JIOKHBIC
BBICKA3bIBaHUs, NPUBOJIUTH INPUMEPBI U KOHTPIPUMEPBI, CTPOUTH
BBICKA3bIBaHUS U OTPUIIAHUS BBICKA3bIBAHUN

YMeHue onepupoBaTh MOHATUSIMH: HATYpPAJIbHOE YUCIO, MPOCTOE U
COCTaBHOE 4YHUCIO, JEIMMOCTb HATYPaJIbHBIX YHCEN, IPU3HAKU
JIEIUMOCTH, 1IEJ0€ YKCIO0, MOJIYJh Yncia, OOBIKHOBEHHAs IpoOb U
JecsiTUUHas ApoOb, CTAaHJAPTHBIN BUJI YKCIIA, pallMOHAIBHOE YHCIIO,
3 UPpAlMOHATIFHOE YHCIIO, apu(METHYeCKUl KBaJpaTHBIA KOPEHB;
yMEHUE BBINOJHATH JEHCTBUS C 4YHCIaMHM, CpPaBHUBATb U
YHOPSAIOYMBATh YHUCA, NPEACTABIATh YHCIA HAa KOOPAMHATHOM
pSIMOM, OKPYIJISITH YHUCIA; YMEHHUE JelaTh MPUKHUIKY U OILICHKY
pe3ynbTaTa BIUMCIECHUN

YMeHue onepupoBaTh NOHATUAMHU: CTENEHb C LEJBIM I0KA3aTeNeM,
apuMeTUUECKHI KBaIpaTHBIN KOPEHb, MHOTOUJICH, alredpandeckas
Ipo0b, TOXKJIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOW CTENEeHH
4 OOJpIlle €AUMHUIBI, YMEHHE BBITIOJHATH PAacu€Thl MO (QopMyIam,
npeoOpa3oBaHus IENbIX, APOOHO-PALMOHANBHBIX BBIPAXKEHUH U
BBIPAXKEHUI C KOPHAMHM, PA3JIOKEHHE MHOTOWICHA HA MHOXKUTEIIH, B
TOM YHCIE€ C HUCHOJIb30BaHUEM (OPMYN Pa3HOCTH KBAJApPaToB H
KBaJpaTa CyMMBbI U Pa3HOCTH

VYMeHue onepupoBaTh NOHATHIMU: YACIOBOE PABEHCTBO, YPABHEHUE
C OJHOW NEPEMEHHOW, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
NIEPEMEHHOM; YMEHHUE PELlIaTh JUHEHHBIE U KBaJIpaTHbIE YPaBHEHH,
JIpOOHO-pallMOHATIBHBIE YPABHEHUS C OJTHOM MEPEMEHHOM, CUCTEMBI
5 JBYX JTMHEMHBIX YpaBHEHUH, INHEHHBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble W JIpOOHO-pAallMOHAIbHBIE HEPABEHCTBA C OJHOU
IIEPEMEHHOI, B TOM UHUCJIE IPU PELICHNUH 3a7a4 U3 JPYTUX NIPEAMETOB
U TpaKTUYECKUX 3aJ]a4y; yMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IUIOCKOCTh JJISi U300pakeHUs pereHHi
YpaBHEHU, HEPABEHCTB U CUCTEM

YMeHue onepupoBath NOHATUAME: QYHKIUS, TpaduK GYHKIINH, HYJIN
6 (GyHKLIMH,  TPOMEXKYTKM  3HAKOMOCTOSHCTBA,  MPOMEXYTKU
BO3pacTaHus, yObIBaHUS, HauOoOJblllee W HaUMEHbIIEEe 3HAuUEHUs
byHKLIUY; yMEHUe OIIEpUpPOBAThH MOHSITUSIMU: npsimast




IPONOPIHUOHATILHOCTD, JINHEHHAs PYHKIUS, KBaApaTH4Has (QyHKIHS,
obpaTHass MPONMOPIHMOHATBLHOCTh, Tapaboma, rumepbosa; yMmeHue
ctpouth rpaduku  GYHKUMH, HUCHONB30BaTh Trpaduku I
OIIpPENICIICHUs] CBOWCTB IPOILIECCOB U 3aBHUCUMOCTEH, I PEIICHHUSI
3a7a4 U3 JPYrux y4eOHBIX MPEIMETOB U PEATbHON JKU3HU; yMEHHE
BhIpaXaTh OPMYJIAMHU 3aBUCHMOCTH MEX/y BETHUYMHAMU

Ymenue OIepupoBaThH MOHSTUSIMHU: MOCTIEI0BATENbHOCTD,
apudmMeTHuecKkass M TEOMETpHYecKas IPOrpecCHd; yMEHHe
HCIIOJIb30BaTh CBOMCTBA MOCIIEA0BATEIbHOCTEHN, (DOPMYIIBI CYMMBI U
o0LIero 4jieHa IpU pEelIeHUHU 3a/ady, B TOM YHUCIIE 3a/1ad U3 IpYrux
y4eOHBIX IPEIMETOB U PEATbHOM KUZHU

VYMeHue pemaTh 3aa4d pa3HbIX TUIOB (B TOM YHCIIE Ha IIPOLEHTHI,
JOJM W 4YacTu, JBW)KEHHE, paboTy, LIEHy TOBAapOB M CTOMMOCTb
HOKYIIOK U YCIIYT, HaJIOTH, 33Jjaui U3 00J1aCTU YIPaBIeHUS JINYHBIMU
U CEeMEWHbIMH (UHAHCAMH); YMEHHE COCTaBJSTH BBIPAKEHHUS,
YpaBHEHUs, HEPAaBEHCTBA U CHUCTEMBI II0 YCJIOBHUIO 3aayH,
UCCIIEI0BATh IIOJIY4YEHHOE PELICHUE U OLICHUBATH I1PaBI0N0J00HOCTb
[IOJIYYEHHBIX PE3YJITATOB

YMeHue onepupoBaTh NOHATUAMU: GUTypa, TOUKA, OTPE30K, Npsmas,
oy, JOMaHasl, yroi, MHOT'OYTOJIbHHUK, TPEYTrOJIbHUK,
paBHOOEIPEHHBIN U PaBHOCTOPOHHMI TPEYroJbHHUKH,
NPSMOYTOJIBHBIM TPEyroJbHUK, MeIuaHa, OWCCeKTpuca W BBICOTA
TPEYrojibHUKA,  YETBIPEXYrOJbHMK,  Mapajuiejorpamm,  pomo,
IOpSIMOYTOJIBHUK,  KBajpar, Tpameuus;  OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH (UIypamu;
YMEHME pellaTh 3a/ayd, B TOM YHUCIIE€ U3 MOBCEIHEBHOM JKM3HM, Ha
HaXO0XXJICHUE F€OMETPUUECKUX BEJIMYMH C IPUMEHEHUEM H3YyUEHHbIX
CBOICTB puryp u ¢pakron

10

11

12

YMeHue omnepupoBaTh IMOHATUAMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYTrOJbHUKOB; MapaJLICNFHOCTh U MEPIEHANKYISIPHOCTh MPSIMBIX,
yroil MEXIy HNpSIMbIMM, NEPIEHAUKYISAp, HAKJIOHHAs, MPOEKLus,
nonobue  ¢uryp, NOAOOHBIE  TPEYrOJIbHUKH,  CHUMMETpUS
OTHOCHUTEJIbHO TOYKH M NPSIMON; YMEHHUE PacHo3HaBaTh PaBEHCTBO,
CUMMETpUI0O W mojpobue  ¢uryp, MapaJuIeIbHOCT |
NEePIEHIUKYIIIPHOCTD MPSIMBIX B OKPY’KaIOIIeM MHUpe

YMeHue onepupoBaTh NOHATHAMM: JUIMHA, PAcCTOSHHUE, Yol
(BeMMYMHA yIJia, CHHYC U KOCHHYC yIJla TPEyroJIbHHKa), IJIOMIAb;
YMEHHUE OLICHUBAThH pPa3Mepbl IPEIMETOB U OOBEKTOB B OKPYXKArOILEM
MHUpE; YMEHHE MPUMEHATh (OPMyNIbI NEepUMeTpa U IUIoUIaau
MHOT'OYTOJIbHUKOB, JUIMHBI OKPYKHOCTH U IUIOLIAAN Kpyra, o0bema
MPSIMOYTOJIBHOTO MapajliesienuIe a; yMeHHe MPUMEHITh MPU3HAKU
paBEeHCTBa TPEYTOJBbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroOJIbHUKA,
teopemy [ludaropa, TpUTOHOMETPUYECKHUE COOTHOIICHUS JUIS
BBIUMCJIEHMS UIMH, PACCTOSIHUH, IIOIAIEH

YMmenue wu3o0paxarb IUIOCKME GUIypsl M HUX KOMOHMHAIWH,
MPOCTPAHCTBEHHbIE (UTYPHI OT PYKH, C MOMOUIBIO UYEPTEKHBIX
UHCTPYMEHTOB U DJIEKTPOHHBIX CpPEICTB II0 TEKCTOBOMY HIIU
CHMBOJIBHOMY OITMCAaHUIO




13

14

YMeHue omnepupoBaTh MOHATHSAMHU: MPSIMOYIOJibHas CHUCTEMa
KOOpJMHAT, KOOPJAWHAThl TOYKH, BEKTOpP, CyMMa BEKTODPOB,
IIPOU3BEICHUE BEKTOpAa HAa YMCIO, CKaJSIPHOE IPOU3BEACHUE
BEKTOPOB; YMEHHE HCIIOIb30BaTh BEKTOPhl M KOOPAUHATHI ISt
MIPEACTABJICHUS JAaHHBIX W PEIICHUS 3aJlay, B TOM YMCIIE U3 JAPYTUX
y4eOHBIX IPEIMETOB U PEATLHOM KUZHU

YMeHue onepupoBaTh IOHSTUAMHU: CTOJIOMKOBBIE U KPYIOBBIE
qUarpaMMbl, TaOJMIBI, cpeaHee apudMeTHuecKoe, MeAHuaHa,
HauOoJIplllee U HaMMEHbIIIee 3HAYEeHUs, pa3Max YHCIOBOro Habopa;
YMEHUE W3BJIEKaTh, HMHTEPIPETUPOBATH M  IMPEoOpPa3OBBHIBATH
MHPOPMALIMIO, NPEACTaBICHHYI0 B TaOIMLaAXx U Ha JAudarpamMmax,
OTpaKaroIllyl0 CBOMCTBA U XapaKTEPUCTUKH PEAJIbHBIX IPOLECCOB U
ABJICHUH; yMEHHE paclO3HaBaTh HW3MEHUYUBBIE BEJIUYMHBI B
OKpYXarolleM MUpe

15

YMeHue onepupoBaTh MOHATUSAMU: CIy4alHBIM OMNBIT (CIydalHBIN
AKCIIEPUMEHT), JJIEMEHTApHOE COOBITHE (dJIEMEHTAPHBIA HCXOJ)
CIIy9aifHOTO OIBITA, CIYYaiHOE COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHE HAXOAUTh BEPOSITHOCTH CIIy4alHBIX COOBITHI B OMbITaxX ¢
PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pellaTh
3aJjaud METOJOM OPraHU30BaHHOrO Mepedopa U ¢ MCIOJIb30BaHHUEM
IIpaBWJia YMHOXKEHUS; YMEHUE OLEHUBATh BEPOSITHOCTH pPEalIbHBIX
COOBITHIA U SBIIEHUI, MOHUMATh POJIb MPAKTHUUYECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKpY)KalolleM MHpPE U B IKU3HU,
3HAKOMCTBO C TIOHATHEM HE3aBUCHUMBIX COOBITHIi; 3HAKOMCTBO C
3aKOHOM OOJIBIIIMX YMCEIT M €T0 POJIBIO B MAaCCOBBIX SIBIICHHSIX

16

YMeHue BbIOMpaTh NOAXOISAIIMNA HW3YYEHHBIH METOJ Ul pPELICHUS
3aJla4M, IPUBOJUTH IIPUMEPHI MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HH, PACIIO3HABATH IPOSBICHUE 3AKOHOB MATEMATHKHU
B HCKYCCTBE, OIIMCBIBATH OTHACIBHBIEC BBIJAIOIINECS DPE3YJIBTATHI,
MIOJIyYeHHBIE B XOJ€ Pa3BUTHS MATEMATHKU KaK HayKH, IPUBOIUTH
IpUMEpPBl  MAaTEeMaTUYECKUX  OTKPBITMM W HX aBTOPOB B
OTEYECTBEHHOW U BCEMUPHON NCTOPHUH




INEPEYEHDB 3JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMBIX HA OI'D
11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1 Yucna u BBIYUCIIEHUS

11 HarypanbHble u nensle uncia. Ilpu3Haku AeTMMOCTH LEeNbIX Yncell

12 OOBbIKHOBEHHBIE W JAECATUYHBIE  JpOoOM, TPOLEHTHl, OECKOHEUYHBIE
MIEPHONIECKHE JPOOH

13 Panmonaneheie ymcna. ApupMeTHYECKHe OIepalud C palroHAIbHBIMU
qUCIaAMU

14 JetictButenbHple yncia. Apu(pMETHYECKUE ONEpau C JIeHCTBUTEIbHBIMU
quciIaMu

15 [Tpubnnxénnple BBIMMCICHUA, NPaBUIA OKPYIICHWA, NMPUKAAKA H OLeHKa
pe3yJibTaTa BBIYUCICHUN

2 AnrebpanuecKue BHIPAKCHHS

2.1 bykBeHHbIE BbIpa)KEHHUS (BBIPAKEHUSI C IEPEMEHHBIMH )

29 Crenenp ¢ nensiM mnokasareneM. CTeleHb C palUOHAJIbHBIM IOKA3aTENIEM.
CBoiicTBa cTENEHU

2.3 MHorouseHbl

24 AnrebOpanueckas Apoob

25 ApudpmeTnueckuii  KOpeHb  HaTypalpHOM  ctemeHu.  JlelicTBus ¢
apu(MeTHUECKUMH KOPHSIMHU HAaTypalbHOM cTeNeHn

3 VYpaBHEHUs U HEpaBEHCTBA

31 Llensie I/IU,Z[pO6HO-paI_II/IOHaJ'IBHBIe ypaBHeHHs. CHCTEeMBl U COBOKYIHOCTHU
ypaBHEHUI

39 Ilenble u npoOHO-palOHaNbHBIE HepaBeHCTBA. CHCTEMBl U COBOKYIHOCTH
HEPABEHCTB

3.3 Pemenue TeKCTOBBIX 3a1a4

4 YucnoBble IOCIEI0BATENbHOCTH

4.1 ITocaenoBaTeabHOCTH, CIIOCOOBI 3aJaHUs TOCIEI0BATEILHOCTEN

42 Apudpmernueckass U reomeTpuyeckas mporpeccur. PopMynia  CIOXKHBIX
IIPOLIEHTOB

5 OyHKIIMH
@Oynkius, cnocoObl 3amanus  ¢yHkuMu. ['papuk  ¢yHkuun. OOGnacTh
omnpezeNieHus: U MHOKecTBO 3HaueHui ¢pyHkiuu. Hynu ¢pynkun. Ipomexytku

5.1. 3HAKOMOCTOSHCTBA. [IpOMeXyTKH MOHOTOHHOCTH (PYHKIMH. MaKcUMyMbl U
MUHUMYMBI (yHKIMK. Hambosbiiee n HauMeHbllee 3HAYeHHE (YHKIMHM Ha
IIPOMEXKYTKE

6 KoopauHatsl Ha npsMoil ¥ TIIOCKOCTH

6.1 Koopaunarnas npsimast

6.2 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH

7 I'eomerpus

7.1 ['eomeTpuueckue GUrypsl 1 UX CBOMCTBa

7.2 TpeyronbHUK



7.3 MHOroyrojabHuKu

7.4 OKpy’>KHOCTb U KpyT

7.5 M3mepeHne reoMeTpuuecKiX BEIUYHUH
7.6 BekTops! Ha IJIOCKOCTH

8 BeposiTHOCTB M cTaTUCTHKA

8.1 OnucarenbHas CTAaTUCTUKA

8.2 BepositHOCTB

8.3 KomOunaropuka

8.4 MHuo>ecTBa

8.5 I'padmr




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI /IVISA YYEHUKA

* Marematuka. Anredpa: 7-i kiacc: 6a30BbI YPOBEHB: yueOHUK; 15-¢
u3nanue, nepepadorannoe MakaporueB FO.H., Munatok H.I'., Hemkos K.W. u
ap.; noxa penakuuent TensikoBekoro C.A. AKIIMOHEPHOE 00IIECTBO
«3narensctBo «IIpocBenienue»

» Maremartuka. Anrebpa: 8-i kitacc: 6a30BbIl ypOBEHB: yUeOHHK; 16-¢
u3nanue, nepepadorannoe MakaperueB FO.H., Munatok H.I'., Hemkos K.W. u
ap.; noxa penakuuent TensikoBekoro C.A. AKIIMOHEpHOE 00IIECTBO
«3narenseTBO «lIpocBemnieHne»

» Maremarnka. Anrebpa: 9-i kimacc: 6a30BbI YPOBEHB: YUSOHUK; 15-¢
u3nanue, nepepadboranHoe MaxkaperueB FO.H., Munaiok H.I'., Hemkos K.W. u
np.; non pegakuueit TensikoBckoro C.A. AKIIMOHEpHOE OOIIECTBO
«3narensctBO «lIpocBenieHne»

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS

Anrebpa. 7 kiacc. [loypouHoe mianupoBanue K yaueoHuky MakapsiueBa FO.H.
u 1p. Epuna T.M.

Anrebpa. 8 kiacc. [loypouHoe rutanupoBaHue K ydeOHUKY MakapbiueBa
IO0.H. u ap. Epuna T.M.

Anrebpa. 9 kiacc. [loypouHoe rutannpoBanue K ydeOHUKY MakapbiueBa
IO.H. u ap. Epuna T.M.

MU P®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
bubmuotexa L{OK http://m.edsoo.ru/
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