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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma OJ1.01.04.02 Anrebpa Ha ypoBHE cpeiHero npodecCHoHaTbHOTO 00pa3oBaHus,
MHTETPUPOBAaHHAs ¢ 00pa30BaTeNbHBIMH MPOrPaMMaMK OCHOBHOTO OOIIET0 W CPEeIHEro OOIIero
obpaszoBanusi mo crnenuanbHOoCcTH 53.02.03 HHCTpyMEHTaIbHOE HCIOIHUTENBCTBO (IO BHIAM
MHCTPYMEHTOB) paspaboraHa B cooTBeTcTBUM ¢ TpeboBanusmu PI'OC ocHOBHOrO 001IETO
oOpazoBaHwUs.

Anrebpa oOecrieunBaeT M3ydeHUE APYTUX AUCIUIUIMH, KaK €CTECTBEHHO-HAYyYHOTO, TaK U
TYMaHUTapHOTO IIMKJIOB, €€ OCBOGHHE HEOOXOJWMO IJs MPOAOKEHUs oOpa3oBaHHMs U B
MOBCEIHEBHOM XM3HU. Pa3BuTHE y 00ydaronuxcsi Hay9HBIX HPEICTABICHUNA O MPOUCXOXKICHUH U
CYILIHOCTHU anre0panyecKux adCTpaklui, criocode OTpakeHUs MaTeMaTHYeCKO HayKO# SIBICHUH U
IIPOLIECCOB B NMPUPOJE U OOLIECTBE, POJIM MATEMAaTUYECKOTO MOJIEIMPOBAHUS B HAYYHOM I103HAHUU
U B INPAKTUKE CIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHSI M KAa4eCTB MBILILICHUS,
HEOOXOJMMBIX Ui aJanTaldd B COBpeMeHHOM mnudpoBoMm oOmiectBe. M3yuenwe anreOpbl
obOecrieunBaeT pa3BUTHE yMEHHs HaAOIOJaTh, CPaBHHUBATh, HAXOAUTHh 3aKOHOMEPHOCTH, TPEOyeT
KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOHM JICHCTBHS W
BBIBOJIBI, (OpMynupoBaTh yTBepxkaAeHUd. OcBoeHHe Kypca anreOpsl oOecreunBaeT pa3BUTHE
JIOTUYECKOI0 MBIIUIEHUSI OOYYaloIIMXCSA: OHU HUCHOJB3YIOT JEAYKTUBHbIE W HHIYKTHBHbBIE
paccyxaeHus, 00001IeHne 1 KOHKPETU3allnio, abcTparupoBanue u anajoruto. OdydeHnue anredpe
IpeIoiaracT 3HauYUTENbHbIA O0BEM CAMOCTOATEIBHOM NEATENBHOCTH O0YYarolMXCcs, MO3TOMY
CaMOCTOSITENILHOE PEIICHUE 33/1a4 ABIISETCS peaau3aluei 1eaTeIbHOCTHOTO MPUHIUIA 00yUEeHHUS.

B crpykrype mnporpammsl y4eOHOro Kypca «Auredpa» OCHOBHOE MECTO 3aHUMAIOT
COJIepKaTeNbHO-METOANYECKHE TUHUU: «HHclna U BBIYHCICHUN», «AJNredpandeckiue BhIPAKCHUS,
«YpaBHEHMS U HEpaBEHCTBaY, «DyHKIMKW». Kaxkas u3 3TuX coaepxKaTeaIbHO-METOINYECKUX JTMHUM
pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIET U3YUEHHUS Kypca, B3aUMOJICHCTBYsSI C IPYTUMH €T0 JIMHUSMH.
B xome wusyyeHuss ydeOHOro Kypca OOydalOIIMMCA NPUXOJIUTCS JIOTUYECKU paCCyXAATh,
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBsA3M ¢ 3TUM B mporpammy y4eOHOTo Kypca
«Anre0Opay BKIIOYEHbI HEKOTOPbIE OCHOBBI JIOTHKH, MTPEICTABICHHBIE BO BCEX OCHOBHBIX pa3jenax
MaTeMaTHYeCKOoro o0pa3oBaHMs M CHOCOOCTBYIOLIME OBJAJCHHIO OOYYalOIUMHCS OCHOB
YHUBEPCATHHOTO MaTeMaTU4YecKoro si3bika. ConepikaTebHOW U CTPYKTYPHOH OCOOEHHOCTHIO
yueOHOTro Kypca «Anredpay sBISIETCS €ro HHTETPUPOBAHHBIN XapakTep.

Copepxanue muHUN «Yucnia ¥ BBIYUCIEHUS» CIY>)KUT OCHOBOM ISl AaJIbHEHIIIETr0 N3y4eHus
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO y OOYUYAIOIIUXCS JJOTHYECKOTO MBIIUIEHUS, POPMUPOBAHUIO
YMEHMsI T0JIb30BaThCsl ANTOPUTMAaMU, a TaKKe MPUOOPETEHUI0 NPAKTHUYECKUX HABBIKOB,
HEOOXOIUMBIX JJIs TOBCETHEBHOM KU3HH. Pa3BuTHE MOHATHSA O YKMCIIe HA yPOBHE OCHOBHOT'O OOILEr0o
0o0pa3oBaHMUsl CBA3aHO C pALUUOHAIBHBIMH ¥ HUPPALUOHAIBHBIMU YHCIAMH, (OPMUPOBAHUEM
IIPEJICTABICHUA O JEHCTBUTEIBHOM YHCIE. 3aBEPUICHHE OCBOCHMS YHMCIIOBOM JIMHMM OTHECEHO K
cpenHeMy obieMy oOpa30BaHHMIO.

Copep:xanue AByX alreOpandecKux JUHUA — « AreOpandecKkue BRIPpaKeHHI» U «Y paBHEHUS
U HEpaBEHCTBa» CIOCOOCTBYET (OPMUPOBAHUIO y OOYYaAIOIIUXCS MaTeMaTHUYeCKOTo ammapara,
HEOOXOMUMOTO JJIsi peHIeHHs 3aJad MaTeMaTUKH, CMEXKHBIX TMPEAMETOB H  MPAKTHKO-
OpPUEHTUPOBAHHBIX 33/1a4. Y4eOHbII MaTepuasn rpynnupyeTcsi BOKPYT palliOHAIBHBIX BBIPAKEHUH.
AnrebOpa JEeMOHCTpPHpPYET 3HAUE€HHWE MATEeMAaTUKH KakK sI3bIKa ISl MMOCTPOCHHS] MAaTeMaTHYECKHX
MoJieJIel, OMMCaHus MPOLECCOB U SBJIEHUN peanbHOro Mupa. B 3amaun oOyuenus anredpe BXOIAT
TakKe JanbHEiIIee pa3BUTHE ANTOPUTMHUYECKOTO MBIIUICHUS, HEOOXOANUMOr0, B YaCTHOCTH, IS
OCBOEHHUSI Kypca HHPOpPMATHUKH, M OBJAJEHHUE HaBbIKAMU JIE€AYKTHUBHBIX PaCCYXICHUU.
[TpeoOpazoBaHre CUMBOJIBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOPaKEHUS, CIOCOOHOCTEH K
MaTeMaTU4eCKOMY TBOPUYECTBY.

Copmepxanrie  (yHKIIMOHATbHO-TpapUueckoil  JUHUHM  HAIEIGHO Ha  MOJyYeHHUe
0o0ydJaronuMucs 3HaHUW 0 QYHKIHMAX KaK BaXHEHIICH MaTeMaTHYECKONW MOJICIU VIl ONMUCAHUS U
UCCIIEIOBaHMsI Pa3HOOOPA3HBIX MPOLIECCOB U SBJICHUHN B IIpUpo/ie U obiiecTBe. M3yuenue MmaTepuana
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CIOCOOCTBYET pa3BUTHIO Yy OOYyYalONIMXCS YMEHHS HCIOJB30BaTh PAa3IMYHbIE BBIPA3UTEIbHbBIE
CpeACTBa S3bIKA MaTEMAaTHKH — CIIOBECHBIC, CHMBOJIMYECKHE, TpaduuecKkhe, BHOCHUT BKJIAJ B
dbopMupoBaHUEe IPECTABICHUN O POJIM MATEMATUKH B PA3BUTUN IUBUIM3AINH U KYJIbTYpBHI.

Cornacno yyeOHOMY IUTaHy B 7-9 Kilaccax u3y4aercsi yueOHbI Kypc «AnreOpay», KOTOPBIi
BKJIIOUAET CJIEAYIOIIME OCHOBHBIE pa3lenbl  coiepxaHus: «Yucna W BBIYHCICHUSY,
«AnreOpandeckue BEIpOKEHUS», «Y paBHEHUSI U HEPABEHCTBAY, «DYHKITUN Y.

Ha n3yuenne yueOHOTO Kypca «Anredpa» orBoautcs 288 yacos: B 7 kiacce — 108 vacos (3
yaca B HEJIeN0), B 8 kitacce — 72 yaca (2 yaca B Hefielno), B 9 kitacce — 108 yacos (3 yaca B HEJEN0).

COJAEPKAHUE OBYYEHUA

7 KJIIACC

Yuciia 1 BbIYMCICHUS

JlpoOu 0OBIKHOBEHHBIE U JIECATUYHBIC, IEPEX0] OT OAHOM (OPMBI 3amKcu ApoOeit K APYyroi.
[ToHsiTHE palMOHAIBHOTO 4YMCJIA, 3alUCh, CPAaBHEHUE, YINOPSAIOYMBAHWE PALMOHAIBHBIX YHUCEIL
ApudmeTrnueckue 1eUCTBUS C PallMOHAIIBHBIMY YKciiaMu. Pernienne 3aau U3 peajibHOM IPaKTHUKYU Ha
4acTH, Ha JIPOOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeJIeM: OIpENeIeHUe, MPeoO0pa3oBaHUE BHIPAKCHUH Ha
OCHOBE OIpe/IeNIeHHs], 3aHCh 00bIINX Yncell. [IponeHTsl, 3anuchk MpOLEHTOB B BUJIE APOOH U ApoOu
B BHJIE NTPOLICHTOB. Tpy OCHOBHBIE 3a/1a4M HA IIPOLICHTHI, PEILICHUE 3a/1a4 U3 PEalbHOU ITPAKTUKHU.

[IpuMmeHeHne MPU3HAKOB AE€IUMOCTH, Pa3JI0KEHNE HA MHOXKUTEIN HATYPAJIbHBIX YACEI.

PeasbHbIC 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi 1 00paTHas MPOMOPIIMOHAIBHOCTH.

Anrebpanyeckue BbIpaKeHUs

IlepemeHHBIE, YMCIOBOE 3HAYEHHE BBIPAKECHHS C NEPEMEHHOU. JlomyCTMMBbIE 3HA4YeHUS
nepeMeHHbIX. [IpencTaBneHye 3aBUCMMOCTH MEKIy BETMUMHAMHU B BUJIE (hopMyJibl. Beruncienus no
dopmynam. [IpeobpazoBanne OyKBEHHBIX BbIpa)KEHUM, TOKIECTBEHHO paBHbIE BBIPAXKEHMUSI, IPaBUiIa
npeoOpa3oBaHusl CyMM M NPOM3BEAEHUH, MpaBUiIa PACKPBITUS CKOOOK M MPUBEAEHUS MOAOOHBIX
ClaraeMblx.

CBolicTBa CTENEHU C HATYPAIBHBIM [T0KA3aTEIIEM.

Opnowienbl 1 MHorouseHsl. CreneHb MHorowieHa. CiokeHue, BbIYMTaHUE, YMHOKEHUE
MHOro4J€HOB. POpMyJIbl COKpPAlIEHHOIO YMHOXKEHHS: KBaapaT CYMMBI M KBaJgpaT pPa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOXHUTEIIH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHHE, KOPEHb ypaBHEHHUs, MpaBujia MpeoOpa3oBaHUsl YpPAaBHEHMsS, PaBHOCUIBHOCTH
YpaBHEHUM.

JInneliHOE ypaBHEHHUE € OJTHOM IIEPEMEHHOM, YUCIIO KOPHEHN JIMHEHHOTO YPaBHEHHSI, PEILICHHE
JUHENHBIX ypaBHeHHH. COCTaBIIEHNE ypaBHEHUH 110 YCIOBUIO 3aa4l. PenieHne TeKCTOBBIX 3aa4 ¢
MMOMOUIBIO YPABHEHU.

JIuHeitHOe ypaBHEHME C JBYMS NEpeMeHHBbIMH M ero rpaduk. Cucrema JIBYX JHMHEHHBIX
ypaBHEHUW C JBYyMs TIEpEMEHHBIMHU. PereHue cucteM ypaBHEHUN CIOCOOOM TOJCTAaHOBKH.
IIpuMepsl pelieHns TEKCTOBBIX 3a7a4 € TIOMOILBI CUCTEM YPAaBHEHUM.

DOYyHKIUT

Koopaunara Toukn Ha npsiMoil. YucnoBble npoMexxyTKu. PaccTosiHue MeX 1y AByMs TOUKaMU
KOOPJIMHATHOW IIPSIMOM.

[IpsmoyronbHas cucrema koopauHaT, ocu Oxu Oy. AOcmucca M opAMHATa TOYKH Ha
KoOpAMHATHOM TuiockocTH. [lpumepbl rpadukoB, 3agaHHBIX ¢GopMmynamu. YUteHue rpapukoB
peanbHbIX 3aBucuMocTeil. [lonstie gpynkuun. I'padpuk Qynkmuu. CpoiictBa ¢yHkuui. JlnHeiHas
byuknus, e€ rpadpuk. ['padux ¢pynkuuu y = [X|. ['padudeckoe perreHne THHCHHBIX ypaBHEHUN U
CUCTEM JIMHENHBIX YPABHEHUMN.



8 KVIACC

Yuciia 1 BbIYMCICHUS

KBanpatuelii koperb u3 uyucna. [lonstue 00 wuppamnuoHanbHOM uyucie. JlecaTuyHbie
npUOJIMKEHNsT UppalMOHAIBHBIX 4Mcen. CBoHCTBA apu(METHUECKUX KBAJpaTHBIX KOPHEH U MX
NpUMEHEHHE K TIPe00Pa30BaHHUIO YUCIOBBIX BHIPAKEHUIN M BHIYMCICHUSAM. JleCTBUTEIbHBIC YUCIIA.

Crenens ¢ nenslM 1okasaresieM 1 e€ coiictsa. CTaHgapTHas 3alnCh YHUCIIA.

Auredpanyeckue BbIpasKeHUs

KBanpaTHblil TpEXWIIEH, pa3I0KEHUE KBAPATHOIO TPEXWIEHA HA MHOKUTEIIN.

Anrebpanueckas ApoOb. OCHOBHOE CBOHCTBO anredpamueckoir npobu. CioxxeHue,
BbIUUTAHUE, YMHOXEHHE, AeJeHHe anreOpanyeckux IpoOeil. PannoHanbHbIE BBIPAKEHHUS U HX
peoOpazoBaHueE.

YpaBHeHUs1 1 HEPABEHCTBA

KBangpatHoe ypaBHeHme, (opMmyna KOpHEH KBaJgpaTHOrO ypaBHeHHs. Teopema Buera.
Pemenue ypaBHeHMi, cBOISIIMXCA K JIMHEHHBIM M KBagpaTHbIM. IIpocreiimme npoGHO-
paluOHAIbHbIE YPABHEHUS.

I'paduueckas uHTEpnperanuss ypaBHEHUH ¢ JABYMS NEPEMEHHBIMU U CHUCTEM JIMHEWHBIX
YPaBHEHUH C IBYMS IEpPEeMEHHBbIMU. [IpuMepsl peleHns CucTeM HEIMHENHBIX YPaBHEHUN C IBYMs
IIEPEMEHHBIMH.

Perrenue TeKCTOBBIX 3a/a4 alNreOpanyecKuM CIioCoOOM.

UucnoBble HepaBeHCTBA M UX CBOMCTBA. HepaBeHCTBO ¢ OJHOW NEPEMEHHOU.
PaBHOCMIIBHOCTH HEpaBeHCTB. JIMHENHbIE HEPABEHCTBA C OJHOM NepeMeHHON. CHCTeMbl JIMHEHHBIX
HEPABEHCTB C OJIHOM TTEPEMEHHOM.

DOYyHKIUH

[Tonarue ¢ynkumu. OGnacTh onpeneneHuss U MHOXKECTBO 3HaueHMH (yHkiuu. CriocoObl
3aaHus QyHKIUH.

I'padux pynxuun. Urenue coiicTB pyHKIMH 0 €€ rpaduky. [Ipumepsl rpagukoB GyHKIUH,
OTPAKAOIINX PEABHBIE TIPOLIECCHI.

@OyHKIUY, ONKMCHIBAIOIIKE MPSIMYI0 U OOpaTHYIO MpPONOPLUOHAIbHBIE 3aBUCHUMOCTH, UX
rpaduku. Oyukmun Y = X2, y = X3, ¥ = VX, y=|x|. ['paduueckoe pernenne ypaBHEHHHA U CHCTEM
YpaBHEHUM.

9 KJIACC

Yuciia 1 BbIYHCICHUSA

PannonaneHple 4Mcna, MppalMoOHAJIbHBIE YMCIa, KOHEUHblE U OECKOHEUHBbIE AECATUYHBIE
Ipoou. MHOXKeCTBO AEHCTBUTEIBHBIX YUCEN, AEUCTBUTENbHBIE YK CIa KaKk OECKOHEYHbIE AeCATUYHBIE
npobu. B3anMHO OJHO3HAUYHOE COOTBETCTBHUE MEXKIY MHOKECTBOM JI€HCTBUTENBHBIX YHCENT U
KOOPJAMHATHOU IIPSIMOM.

CpaBHeHHE [I€HCTBUTENIBHBIX YHCEN, apupMeTHUYecKue HeMCTBHUS C AEHCTBUTEIbHBIMU
YHUCIIAMH.

Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA, JUIUTETLHOCTD MTPOLIECCOB B OKPYKAIOLIEM MHpE.

[TpubnuxEéHHOoe 3HAYEHHE BEIWYHMHBI, TOYHOCTh NpuOMKeHus. OKpyIrJeHHe 4Yucel.
IIpuknka v OLlEHKa pe3yIbTaTOB BEIYMCICHUMN.

YpaBHeHHs U HEPABEHCTBA

JIuneiiHoe ypaBHeHHe. Pemenne ypaBHEHUH, CBOSIIINUXCS K JINHEWHBIM.

KBanpaTtHoe ypaBHeHue. Penienne ypaBHEHUH, CBOJAIIMXCS K KBapaTHbIM. bukBanpaTHoe
ypaBHeHue. [Ipumepsl pelieHus: ypaBHEHUM TPETbEl W 4YETBEPTOM CTENEHEN pa3JIOKEHHEM Ha
MHOXHUTEIIH.

Pemenue npoOGHO-paninoHaNbHBIX YpaBHEHHM. PeleHrne TeKCTOBBIX 3a1a4 alredpandeckum
METOJIOM.



VYpaBHEeHHE C JIBYMsSI MEpEeMEHHBIMU M ero rpaduk. PemieHne cucteM IOBYX JHHEHHBIX
YPaBHEHUU C ABYyMs IIEpEMEHHBIMU. PellieHne cucTem JByX ypaBHEHHM, OJTHO U3 KOTOPBIX JIUHEHHOE,
a Jpyroe — BTOpOM creneHd. ['paduyeckas HMHTepHpeTalusi CUCTEMbl ypaBHEHHUH C JBYMs
[IEPEMEHHBIMMU.

Pemienue TekcToBBIX 3aa4 alreOpandeckuM CrocoOOM.

UYucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue JMHEHHBIX HEPABEHCTB C OJIHOM IEepeMeHHOU. PemieHue cucrteM JIMHEUHBIX
HEpaBEHCTB C OHOW mnepeMmeHHOW. KBamparHbsie HepaBeHcTBa. ['paduueckas mHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IICPEMEHHBIMH.

DOyHKIUUHA

KBagpatuunas QyHkuus, e€ rpagpuk u cpoiictBa. Ilapaboma, KOOpAMHATHI BEPLIMHBI
napaboIIbl, 0Cb CAMMETPHH MapadoIIbl.

I'padukn dyukmuii: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = |X| , # ux cBoiicTa.

YuciioBbIE 10CJI€10BATEIBHOCTH U IPOrPEeCCHH

[loHssTHE 4YMCIOBOM NOCIENOBATENBHOCTH. 3aJaHUE IOCIEI0BAaTEIIBHOCTH PEKYPPEHTHOU
dbopmyioit u HopmyIoi N-ro dieHa.

Apudmernueckas u reomerpudeckas nporpeccur. @opmyiibl N-ro wieHa apupMeTu4eckoil u
F€OMETPUUYECKON MTPOTPECCUM, CYMMBI IIEPBBIX NWICHOB.

N300pakeHre 4IeHOB apU(PMETHUYECKOM M TIeOMETPUUYECKOM Nporpeccuil ToukamMu Ha
KOOpPJMHATHOM IJIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUUAIbHBINA POCT. CII0KHBIE POLIEHTHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI
0/1.01.04.02 AVITEBPA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJbTaTbl OCBOEHHUS Iporpammbl y4deOHOro kypca «Ausredpa»
XapaKTEepU3YIOTCS:

1) maTpuoTHYecKoe BOCIIUTAHHE:

- IPOSIBJIEHMEM MHTEpeca K TMPOLIJIOMY UM HACTOSIIEMY POCCHICKOM MaTeMAaTHKH,
LIEHHOCTHBIM  OTHOUIEHWEM K JOCTHKEHUSIM POCCUUCKHX MaTEMaTHKOB M  POCCHUUCKON
MaTEMaTHUYECKON HIKOJIbI, K MCIOJIb30BAHUIO 3TUX JOCTHMKEHMM B JPYTHX HayKaX M IPUKIATHBIX
chepax;

2) rpaIaHCKoOe H 1yXOBHO-HPABCTBECHHOE BOCIIUTaHHUE:

- TOTOBHOCTBIO K BBINOJIHEHHUIO O0OsI3aHHOCTEH TpaKJaHMHA W pealu3alid ero Ipas,
IpeJCTaBICHUEM O MaTEMAaTHYECKUX OCHOBAX (PYHKLIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYD, SBICHUMH,
poLeAyp TpakJaHCKOTo olmiecTBa (HampuMep, BIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKIACHHUIO
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM NMPUMEHEHUEM JOCTHKEHUN HAayKH, OCO3HAHUEM
BaXHOCTU MOPAJIIbHO-3TUYECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyaoBOE BOCIIUTAHME:

- YCTAaHOBKOM Ha aKTHMBHOE ydacTHE€ B PEIIEHUWU MNPAKTHUYECKHUX 3aJad MaTeMaTH4eCKOu
HaNpaBJIEHHOCTH, OCO3HAHWEM BaXHOCTH MaTEeMaTHMYECKOro oOpa3oBaHMs Ha TMPOTSHKEHUU BCei
KU3HU JUIsSl YCHEIIHOM Mpo(ecCHOHANbHON AESITeNTbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHUH,
OCO3HAHHBIM BHIOOPOM M MOCTPOCHUEM MHIUBUAYATHLHON TPACKTOPUU 00pa30BaHUS M KU3HEHHBIX
IUTAHOB C YYETOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

- CIIOCOOHOCTBIO K HSMOLMOHAIBHOMY M ACTETHUYECKOMY BOCIPHUSATHIO MaTeMaTHYEeCKUX
00BEKTOB, 3aj]1ay, pelIeHHH, pacCyKIeHUH, YMEHUIO BUIETh MaTeMaTHYECKHUE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HEeHHOCTH HAYYHOI 0 MO3HAHHUS:



- OpUEHTalMeld B AESITENbHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX INpeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMCPHOCTAX pPa3BUTHA YCJIIOBCKA, MHPUPOJAbBI U O6IJ.[CCTBa, IIOHUMAaHUEM
MaTeMaTHUYeCKO HayKH Kak cepbl 4eJIOBEUECKOH eI TeIbHOCTH, 3TANOB €€ pa3BUTH M 3HAYMMOCTHU
AJId pa3BUTHA HUBUIIN3allUN, OBJIAACHUCM SAA3BIKOM MATCMATUKU U MaTeMaTHYECKOU Ky.HBTypOfI KaK
CPEICTBOM I[IO3HAHUS MHpaA, OBIAJACHUEM NPOCTEHINIMMU HaBBIKAMH  HCCJIEI0BATEIbCKON
JIeSATEeIbHOCTH;

6) pusnyeckoe BocnuTaHue, (pOPMUPOBAHHE KYJIbTYPbI 310POBbSI H IMOIIMOHAJIBLHOIO
Os1aronosyqusi:

- TOTOBHOCTBIO IPUMEHATh MAaTEeMAaTUYECKUE 3HAHUS B UHTEPECAX CBOETO 3/I0POBbBS, BEICHUS
3I0pOBOTO 00pasa KH3HU (3I0pOBOE MUTAHHE, COATAHCHUPOBAHHBIA PEKUM 3aHSATHH U OTIBIXA,
perynspHas (usuueckass aKTUBHOCTh), CPOPMHUPOBAHHOCTHIO HaBbIKa peQIIEKCHH, MPU3HAHUEM
CBOETO IMpaBa Ha OMIMOKY U TAKOTO e TpaBa JPYroro 4eI0BeKa;

7) 3K0J10rnYecKoe BOCIIUTAHHE:

- OpI/IGHTaIII/ICf/'I Ha MPUMCHCHUC MATCMATHYCCKUX 3HAaHUU AJid pCUICHUA 3ada4 B o0JacTu
COXPAHHOCTH OKpYKalollel Cpeapl, IJIAaHUPOBAHHUS TOCTYIIKOB M OIEHKA HUX BO3MOMKHBIX
MOCJICJICTBUM [IJIT OKPY’KAIOIIEH Cpe/bl, OCO3HAHHUEM TJI00ATBHOTO XapakTepa SKOJOTHMUYECKHUX
npo0JieM U MyTel UX pelieHus;

8) ajanTauus K U3MEHAIIUMCS YCJIOBUSIM COUMATbHOH M IPUPOJIHON Cpeabl:

- TOTOBHOCTBIO K JICHCTBUSIM B YCIOBHUSIX HEONPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIICTCHTHOCTH 4YC€PE3 MPAKTHYCCKYIO ACATCIBHOCTb, B TOM YHCJIC YMCHHUC YUUTBHCA Yy APYIrux
Jrojiel, mpuoOpeTaTh B COBMECTHOM JESITEIbHOCTH HOBBIE 3HAHUSI, HABBIKM U KOMIIETEHIIUU U3 OIbITA
APYTHX;

- He0OXOUMOCTBI0 B (JOPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4ucie (POPMYyIUPOBATH UJEH,
IIOHATHUSA, THUIIOTE3bI 00 oObexTax u SABJICHUAX, B TOM UYHUCJIC PAHCC HCHU3BCCTHBLIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHUE;

- CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMAThH CTPECCOBYIO CUTYAITHIO
KaK BBI30B, TPEOYIOUIUI KOHTpMEp, KOPPEKTHUPOBATh MPHUHHMAEMble pEIIeHHs M JIEeUCTBUSA,
(GbopMyIUpPOBAThH U OLIEHUBATH PUCKH U MOCJIEACTBUS, JOPMUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbBTATHI

Ilo3naBaTebHbIE YHUBeEPCAJbHbIE YUeOHbIE 1eHCTBUS

ba3oBble JJornueckue aeMcTBUs:

- BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MaTEMaTHYECKUX OOBEKTOB,
MOHSITH, OTHOIICHUH MEXy MOHATUSAMH, (POPMYIUPOBATH OINpEIeTICHHs OHIATUN, YCTaHABITUBATh
CYIIIECTBEHHBIM TpPHU3HAK KiIacCU(UKAIIMU, OCHOBaHUS i1 OOOOIIEHUS] W CpaBHEHUS, KPUTEPUU
IIPOBOAMMOI0 aHAIU34;

- BOCIIPUHUMATh, (OPMYJIUPOBATh U TPEOOPa30BHIBATH CYKJICHUS: YTBEPIAUTEIbHBIE U
OTpUIIATENIbHbIE, MHIUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIC,

- BBISIBIIAITh MaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3M W TMPOTHBOpeuus B (pakTax,
JAHHBIX, HAOMIOACHUSIX U YTBEPKACHUAX, TpeyIaraTh KPUTEPUH JJIs BBISIBICHUS 3aKOHOMEPHOCTEH
Y IPOTHBOPEYHIA;

- IeJaTh BBIBOJBI C MCIIOJB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U HHIYKTHUBHBIX
YMO3aKJIIOUYEHUH, YMO3aKIIOUEHHI M0 aHAJIOTHH;

- pa3bupaTh MOKa3aTeIbCTBA MATEMATHUYECKUX YTBEPKICHHUH (MpsIMbIE M OT MPOTHUBHOTO),
MIPOBOJIUTH CAMOCTOSATEIILHO HECIIOKHBIC J0KA3aTeIhCTBA MaTeMaTHYECKUX (PAKTOB, BHICTPAUBATH
apryMeHTallil0, TMPHUBOJUTh TPHUMEPhl U KOHTPIPUMEPH, OOOCHOBBIBATH COOCTBEHHBIE
pacCy X ICHHUS;

- BBIOMpATh CIIOCO0 penieHns yueOHo! 3aaun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHSI,
BBIOMPATh HaNOO0JIEEe MOIXOANINN C YUETOM CAaMOCTOATEILHO BBIICICHHBIX KPUTEPUEB).

ba3oBble uccjaeaoBaTejbCkue AecTBUSA.



- MCII0JIb30BaTh BOMPOCHI KAK HUCCIIEA0BATEIbCKUI HHCTPYMEHT MO3HaHUS, (OPMYJINPOBATH
BOIIPOCHI, (pUKCHUPYIOLIHE MPOTUBOpEUrE, MPoOIeMy, CAMOCTOSTEIFHO YCTaHABIMBATE HCKOMOE U
JaHHOe, (POPMUPOBATh I'MIIOTE3Y, APT'YMEHTUPOBATh CBOKO IMO3ULNIO, MHEHHE;

- IPOBOJIUTH 110 CAaMOCTOSITEJIbBHO COCTaBJIEHHOMY IUIAHY HECJIOXHBIA 3KCIIEPUMEHT,
HEOOJIbIIIOE  MCCIIEJOBAaHUE [0 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTreMaTH4YecKoro OObeKTa,
3aBUCHUMOCTEN OOBEKTOB MEXKIY COOOI;

- CaMOCTOSITEIbHO (POPMYIUPOBATh 000OLIEHNS U BBIBOABI IO pe3yjbTaTaM MPOBEIEHHOIO
HAOJIIOJICHUS, UCCIIEI0OBaHMs, OLIEHUBATH JIOCTOBEPHOCTh MOJYYEHHBIX DPE3YyJbTaTOB, BBIBOJOB U
000011IeHMI;

- IPOrHO3UPOBATh BO3MOXHOE Pa3BUTHUE MPOLECCA, & TAKKE BBIABUIATH MPEANOIOKEHHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ undopmanmeii:

- BBIBJIATh HEJJOCTATOYHOCTHh M M30BITOYHOCTH MH(pOpPMALMU, JAaHHBIX, HEOOXOIUMBIX IS
pelIeHus 3a/1a4H;

- BBIOMpaTh, aHAJIU3UPOBATh, CHCTEMATU3UPOBATh M HHTEPHPETHPOBATH HH(OpMAIUIO
Pa3IUYHBIX BUJIOB U (POPM INpEACTABICHUS;

- BBIOMpaTh (opMy MpencTaBIeHUs WHPOPMALMKM U WUIIOCTPUPOBATH pelllaeMble 3ajaud
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

- OLIEHMBATh HAAEKHOCTh MH(POPMALUU O KPUTEPUSAM, NPEAJIOKECHHBIM YUYUTEIEM WU
c(OpMyJINPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIe 1eiiCTBHUS:

- BOCIIPUHUMATh ¥ (HOPMYJIHPOBATH CYXKIEHHS B COOTBETCTBHH C YCIOBHSIMH M UEISIMHU
o0111eHus, ICHO, TOYHO, IPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX,
J1aBaTh MOSCHEHUS 110 X0y PEIlIeHUs 3aJaul, KOMMEHTHUPOBATh MOJIYyYEHHBIN pe3ysIbTarT;

- B X071 00CYX/IeHUS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYXIaeMOil TeMbl, IPpOOJIEMBI,
pemaeMoil 3aJauM, BBICKA3bIBaTh HJEU, HAIEJICHHbIE HA IMOMCK pELIEHUs, COMOCTaBISITh CBOU
CYXJIEHUSI C CYXJCHUSMH JIPYTHX YYaCTHHKOB JAMAjoOra, oOHapyXHUBaTh pa3jindMe U CXOJCTBO
MO3UIMH, B KOPPEKTHOM opMe GOpMYyIUPOBATH Pa3HOIIACHsl, CBOM BO3PAXKECHHUS;

- IPEACTABJIATh PE3yJAbTaThl PELICHUS 3aJaud, DKCIEPHUMEHTa, MCCIEN0BaHUsA, NPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (popMaT BBICTYIUIEHHUS ¢ Y4ETOM 3ajad MPEe3eHTAlM U 0COOEHHOCTEN
ayJIMTOpUH;

- IOHMMAaTh U UCHOJb30BaTh NMpPEUMYyIIECTBa KOMaHIHOW M MHAMBUAYaJIbHON pabOThl Mpu
peleHnH yuyeOHbIX MaTeMaTHYeCKUX 3ajiay;

- IPUHUMATh 1eJIb COBMECTHOM JeATEIbHOCTH, IUIAHUPOBATH OPraHU3allMi0 COBMECTHOU
paboThl, pacnpeAensTh BUIbl paboT, H0roBapuBaThCs, 00CYKJIaTh MpPOIECC U Pe3ynbTaT padoThl,
00001aTh MHEHUS HECKOJIBLKUX TIOAEH;

- Y4acTBOBaTh B IPYMIOBBIX (hopMax paboThl (00CYXk1eHUs, OOMEH MHEHUSMH, MO3TOBBIE
HITYPMBI ¥ APYTHE), BBIOIHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOU JACHCTBUS C APYTUMU
YJeHaMd KOMAaH[bl, OIEHMBAaTh KayeCTBO CBOEr0 BKJaJa B OOMIMHA NPOAYKT IO KPUTEPUSM,
c(OpMyJIMPOBAHHBIM YYAaCTHUKAMH B3aUMO/IEHCTBUSI.

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS

Camoopranuszauus:

~ CAMOCTOSITEIILHO COCTABJIATH IUIAH, AJITOPUTM pEIIeHUs 3a1a4K (WM €ro 4acTh), BEIOUPATh
crnocod pemeHUss € Y4€TOM HMEIOLIUXCS PECypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PELICHUH C yU€TOM HOBOM MH(pOpMAIIHH.

CaMOKOHTPOJIb, IMOLHOHAJILHBIH MHTEIEKT:

- BJIQZIETh CIIOCOOAMU CaMOIIPOBEPKH, CaMOKOHTpOJIA Ipoliecca M pe3yibTaTa pPelIeHus
MaTeMaTHYeCKON 3aJ1a4H;

- IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTHb IIPU PEIICHHWU 3aladd, BHOCHUTH
KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, HAlIEHHBIX OIIMOOK, BBISIBIEHHBIX
TPYIHOCTEH;



- OLICHHMBATh COOTBETCTBUE pe3yjibTaTa NEATEIbHOCTH MOCTAaBICHHOW IIEJIM U YCJIOBHSIM,
OOBSCHATh TPUYUHBI JOCTYKCHUS WM HEAOCTH)KCHHS [EIH, HAXOAWTh OIIMOKY, JaBaTh OIEHKY
NpUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K koHny oOyuenus B 7 Kjacce OO0y4aroIIUIiCs MOJIYYUT CIEAYIOIIME INpeAMETHbIE
pe3yibTaThl:

Yuciia 1 BbIYMCICHUS

BbimonHATe, coyeras yCTHbIE M NHCbMEHHBIE NPUEMBI, apu(METHUECKUE ACHCTBHS C
palOHAaIbHBIMU YHCIIAMHU.

HaxoauTp 3Ha4eHUs YUCITIOBBIX BBIPAKEHHH, IPUMEHATH Pa3HOOOpa3HbIE CIIOCOOBI M TPUEMBI
BBIUUCIICHUS] 3HAYCHUH APOOHBIX BBIPAXKEHUH, COlEpKAILUX OOBIKHOBEHHBIE U JIECTUYHBIE IPOOH.

[lepexoauTh OT OAHOHN (OPMBI 3aMUCH YUCENl K JIPYroil (mpeodpa3oBBIBATH JCCATUYHYIO
JIpoOb B 0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO JECITUYHYIO
IpOOB).

CpaBHUBATh U YNOPSAJOYMBATh PALIMOHAJIBHBIE YUCIIA.

OxpyrisTh yuca.

BBINONHATE NPUKUAKY U OLICHKY pe3ysbTaTa BBIYMCIICHUM, OLICHKY 3HAUYE€HUN YHUCIIOBBIX
BBIPAKECHUM. BBIMOIHATE JEMCTBUA CO CTENEHSAMH C HATypaJIbHBIMH IIOKA3aTEIIMH.

[IpyuMeHsTh IPU3HAKK JEIMMOCTH, PA3JI0KEHUE HA MHOYKUTENIN HATypaJIbHBIX YU CEIL.

Pemate mNpakTHKO-OPUEHTUPOBAHHBIE 3a/1a4d, CBA3AHHBIE C OTHOLICHWEM BEJIMYHH,
IIPONOPLUUOHAIILHOCTBIO BEJIMYMH, [TPOLIEHTAMU, HHTEPIPETUPOBATh PE3yJIbTaThl PEIICHUS 3a4ad C
y4€TOM OrpaHUYEHUM, CBA3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMbIX OOBEKTOB.

AsredOpanyeckue BbIpasKeHMsI

Hcnonp3oBarh anreOpanyecKkyro TEPMUHOJIOTHIO U CUMBOJMKY, IPUMEHATH €€ B Mpoliecce
OCBOCHHMS yueOHOT0 MaTepuana.

HaxoauTh 3HaueHns OyKBEHHBIX BBIPAXKEHUN IIPU 3aJJaHHBIX 3HAUEHUSIX TIEPEMEHHBIX.

BeimonuATe npeoOpa3oBaHus 1IEJIOr0 BBIPRKEHUS B MHOTOYJIEH IMPHBEIECHHEM IMOJIOOHBIX
CJIaraeéMbIX, paCKpbhITHEM CKOOOK.

BBINONMHATE YMHOKEHHE OHOWIEHA HA MHOT'OUYJIEH U MHOI'O4YJIEHA HA MHOTOUJIEH, IPUMEHSATH
(dbopMyIibl KBaJipaTa CyMMBbI U KBajipaTa pa3HOCTH.

Ocy1ecTBIATh pa3i0KeHHe MHOTOYWIEHOB Ha MHOXKHUTENH C TIOMOIIbIO BEIHECEHHS 32 CKOOKH
00LIero MHOXKHTES, TPYNIUPOBKY ClIaraéMbIX, IPUMEHEHUS (POPMYII COKPAIIEHHOTO YMHOKEHUS.

[TpumMeHnsaTH IpeoOpa3zoBaHKss MHOTOUJICHOB JJIS pEIIEHUs pa3InYHbIX 3ajad U3 MaTeMaTUKH,
CMEXHBIX MTPEAMETOB, U3 PEAIbHON ITPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HAaTypaJbHBIMU TOKa3aTelsIMMU Ui IpeoOpa3oBaHUs
BBIPAKCHUIA.

YpaBHeHHs U HEPABEHCTBA

Pemiate nuHeliHBIE ypaBHEHUSI C OAHOW NEPEMEHHOM, MPUMEHSS MpaBHIa MEpPexojia OT
HCXOJIHOTO YPAaBHEHUS K PAaBHOCUIIBHOMY eMy. IIpoBepATh, ABJISAETCS JIM YUCIIO KOPHEM YPaBHEHUS.

[IpumensTh rpaduueckre METOIbI IPHU PEIICHUH JTUHEWHBIX YPABHEHUHN U UX CHCTEM.

[TonGupath mpUMephI Map 4YKMce, SABISAIOMINXCS PELICHUEM JIMHEHHOTO YpaBHEHHS C JABYMS
[IEPEMEHHBIMH.

Ctpoutb B KOOPAMHATHOM IUIOCKOCTH TpaduK JHMHEWHOrO ypaBHEHHUS C JBYMs
MEePEMEHHBIMH, MOJIb3YACh IpaUKOM, TPUBOJUTH IPUMEPHI PEIICHUS] YPAaBHEHHUS.

Pemarp cucrempl OBYyX JMHEMHBIX YPAaBHEHUH C JIByMS INIE€PEMEHHBIMH, B TOM YHCIE
rpaduyecku.

CocTaBiaTh M peliaTh JMHEWHOE YPABHEHHME WM CHCTEMY JIMHEHHBIX YpaBHEHHWH IO
YCIIOBUIO 3a/1a4, MHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a7a4U [TOJIyYE€HHBIN pe3yNbTar.

DOYyHKIUH



N3o0paxaTh Ha KOOPAUHATHOM MPSMON TOUKH, COOTBETCTBYIOIINE 3aIaHHBIM KOOPIMHATAM,
Jy4H, OTPE3KH, UHTEPBAJIbI, 3aA[IMCHIBATH YHUCIIOBBIC IIPOMEKYTKH HA aNreOpanyeckoM si3bIKe.

OTmeyath B KOOPAMHATHOH IJIOCKOCTH TOYKH I10 33JaHHBIM KOOPJAWHATAM, CTPOUTH TPapUKU
auHEeHHBIX QyHKIUH. CTpouTh rpaduk GyHKIuU Y = [X|.

OnwuchIBaTh ¢ MOMOIIBIO (DYHKIIMIA U3BECTHBIC 3aBUCUMOCTH MEX/1y BEIMYMHAMH: CKOPOCTh,
BpEMs1, pacCTOSTHUE, [IeHa, KOJIMYECTBO, CTOMMOCTb, TPOU3BOIUTEIILHOCTD, BpeMsl, 00BEM pabOTHI.

HaxonuTe 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumare rpaduueckuii cmoco® TpPEACTaBICHUS W aHaTW3a WH(OPMALUU, W3BJICKATh H
UHTEPIPETHPOBATH HHPOPMAITUIO 13 TPa(QUKOB PEATBHBIX MPOIIECCOB U 3aBUCHMOCTEH.

K konny oOyuenus B 8 Kiacce oO0ydaroluiicsi MOJIyYUT CIEAyIOIIME NpeAMETHbIE
pe3yibTaThl:

Yuciia 1 BbIYMCICHUS

Hcnonb30BaTh HayalbHbIE IPEICTABICHUS O MHOMKECTBE JIEHCTBUTENBHBIX 4YMCEN IJIf
CpaBHEHMs, OKpYIJIEHMs M BBIYMCICHHMH, H300pakaTh AEHCTBUTEIbHBIE YMCIA TOYKAMU Ha
KoOpAMHAaTHON npsiMoi. IIpuMeHATh moHsATHE apu(METHYECKOro KBaJpAaTHOTO KOPHS, HaXOIUTh
KBaJ[paTHbIE KOPHH, UCIONb3Yys IPU HEOOXOIUMOCTH KaJbKYJATOpP, BBHIIOIHATH MpeoOpa3oBaHus
BBIPAXXECHUI, COIEpKALUX KBAJAPaTHbIE KOPHU, UCIIOJIb3YSI CBOMCTBA KOPHEH.

Hcnonb30Bare 3amucu OONBIIUMX M MablX YHMCEN C IOMOIIBIO JECATUYHBIX Jpoledl u
crenexnei yncina 10.

AnredOpanyeckue BbIpasKeHMsI

[IpuMeHsATh TOHATHE CTENEHH C IIEeJBIM TI0Ka3aTelieM, BBIMOIHATH IPeoOpa3oBaHuUs
BBIPAXCHUI, CONEPIKALIUX CTEIIEHU C LIETIBbIM [T0OKA3aTEIEM.

BbINONMHATE TOXKIECTBEHHbIE NPeoOpa30BaHUS PALUOHAIBHBIX BBIPAXKEHUM Ha OCHOBE
IpaBuiI JeHCTBUI HAJL MHOTOUJIEHAMH U alredpanyecKuMu JpoOsMu.

PacknaapiBaTh KBaipaTHBIN TPEXUIIEH HA MHOXKUTEIH.

[TpuMeHsATH TpeoOpa30BaHUsl BHIPAKEHUN AJIS peIlleHHs pa3IMYHbIX 33734 U3 MaTeMaTHKH,
CMEXHBIX IIPEIMETOB, U3 pealbHON MPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pemarb nuHeiiHble, KBaJpaTHbIE YPaBHEHUS U pallMOHAJIbHBIE YPaBHEHHUS, CBOJSAIIUECS K
HUM, CUCTEMBI IByX YPAaBHEHUH C IBYMS [IEPEMEHHBIMH.

[IpoBOoNTE IpOCTENIINE MCCIIEIOBAHNS YPAaBHEHUN M CUCTEM YPAaBHEHHI, B TOM YHUCIE C
IpUMEHEeHHEM IpaduuecKuX MpeacTaBieHull (yCTaHaBIMBAaTh, UMEET JIM YPaBHEHUE WIN CUCTEMa
YpaBHEHUH pEIlIEeHus, €clii HMEeeT, TO CKOJIbKo, M Tmpouee). Ilepexoauts OT clioBECHOU
(bopMynHpOBKH 3a7aud K e€ anreOpanyeckoid MOJEIM C IMOMOIIBI0 COCTABICHUS YpPaBHEHUS WIIH
CUCTEMBl YPaBHEHMH, MHTEPHPETUPOBATH B COOTBETCTBHUHM C KOHTEKCTOM 3aJjaud IOJTYYEHHbBIN
pe3yJbTarT.

[IpuMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIsl CPAaBHEHMS, OIICHKH, pellaTh JIMHEHHbIE
HEPaBEHCTBA C OJHOM NMePeMEHHON U X CUCTEMBI, JaBaTh rpaMuecKyro HILUTIOCTPALIMIO MHOKECTBA
peleHnit HepaBeHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUH

[Tonnmats U UCNONB30BaTh (PYHKIMOHAIBHBIE MOHITHS U S3bIK (TEPMHUHBI, CHMBOJIMYECKHE
0003HaueHHsI), ONpPENeNATh 3HaUeHHE (PYHKIMU MO 3HAYEHUIO apryMeHTa, ONpeNeNsTh CBOWMCTBA
byakmH o e€ rpaduky.

Crtpoutb rpaduku 3JI€MEHTapHBIX QYHKIUH BUIA:

y = kix,y = %2,y =x3y = |x|, y = VX, OriCcBIBaTh CBOMCTBA UHCIOBOH DYHKIMK 110 €&

rpauky.

K xonHmy oOyuenus B 9 kJjacce OOyyaromuiicss TOTYYUT CIEAYIOIIME MpeIMeTHbIC
pPEe3yJIbTAThI:
Yuciia 1 BLIYUCJIECHUA



CpaBHUBATh U yNOPSAJOYNBATh PALIMOHAIIBHBIC U UPPALMOHAIILHBIC YHCIIA.

BeimonsaTe apudmMeTnueckue NEHCTBHS C PalMOHAIbHBIMU YHCIAMH, COYETasl YCTHBIE M
IIMCbMEHHBIE IPUEMBI, BBIIIOJIHATH BEIYACICHHS ¢ UPPALMOHAIBHBIMY YnciaaMu. HaxonnuTte 3HaueHus
CTENEHEN C LEJIBIMU [10Ka3aTEIsIMU U KOPHEH, BBIYMCIIATh 3HAYEHHSI YUUCIIOBBIX BBIPAXKEHUI.

OKpyrJATh AEUCTBUTEIBHBIC YNCIIA, BBINOIHATH IPUKUIKY PE3YyIbTaTa BEBIYACICHUM, OLICHKY
YUCJIOBBIX BBIPAKECHUM.

YpaBHeHHsI M HEPABEHCTBA

Pemarp inHeliHbIE U KBaipaTHbIE YPABHEHUS], YPABHEHUS, CBOAIIMECS K HUM, IpOCTEMIINe
NpoOHO-pallMOHANIbHbIE ypaBHEHMs.Pemarbs cucreMbl JABYX JIMHEHHBIX YpaBHEHHH C JByMs
IIEPEMEHHBIMU U CUCTEMBI JBYX YpaBHEHUH, B KOTOPBHIX OJIHO YPABHEHHE HE SIBISETCS IMHEHHBIM.

Pemiate TekcToBBIE 3a/1a4N aNredpandeckuM criocoOoM ¢ MOMOLIbIO COCTABJICHUS YPaBHEHUS
WM CUCTEMBI IBYX YPAaBHEHUH C IByMs [IEPEMEHHBIMH.

[IpoBoauTh IPOCTEHIINE MCCICNOBAHUSA YPABHEHUM U CUCTEM YPAaBHEHUM, B TOM 4YHCIE C
IPUMEHEHUEM IpaUUecKUX MpeJICTaBICHUN (yCTaHABIMBATh, UMEET JIM YPAaBHEHHE WM CHCTEMA
YPaBHEHMH peLIeHUs, €CIIM UMEET, TO CKOJIBKO, U Tpoyee).

Pemarp nuHelHblE HEpAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaTh pEIlIEHUE
HEPAaBEHCTB HA YMCJIOBOM IIPSIMOM, 3alIMCBIBATH PEIIEHUE C IIOMOIIBIO CHMBOJIOB.

Pemarb cuctemsl JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOIIME KBAJPaTHOE
HEpaBEHCTBO, M300paXkaTh PpEIIEHUE CHCTEMbl HEPABEHCTB HA YMCJIOBOM MPSMOM, 3alUChIBATh
pelIeHNe C TOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA TP PELICHUH Pa3IMYHBIX 3a]ad.

DOyHKIUH

Pacrnio3HaBaTh (yHKLIMHU M3y4eHHBIX BUAOB. [I0Ka3bIBaTh CXEMAaTUUYECKHU PACIIONOKEHHE Ha
KOOPJMHATHOM TIOCKOCTH rpadukoB GyHKImid Buga: Y = kX, y =kx + b,y =k/x,y =ax2 + bx +c, y
=x3, y =X, y = |X|, B 3aBUCHMOCTH OT 3HAYCHHIT KO3(PHUIIMEHTOB, OMHCHIBATH CBONCTBA (DYHKIIHIL.

Crpouth M u300pakaTh CXEMaTHYECKH Tpa@UKd KBaJpaTHUUHBIX (YHKIUH, OMHCHIBATH
CBOWCTBA KBaIpaTUYHBIX (DYHKIMHA MO UX IpaduKam.

Pacnio3naBaTh KBaJpaTHUHYIO QPYHKIHIO IO (hopMyJie, IPUBOINUTh MPUMEPHI KBaIpaTHUHBIX
(GyHKUUH U3 pealbHON KU3HU, GU3UKU, TEOMETPUH.

YucinoBble N0OCI€10BATEILHOCTH U POrpeccuu

Pacrnio3HaBath apu(MeTHUECKyI0 M T'€OMETPUUYECKYIO MPOTPECCHH MPHU PAa3HBIX CIIOCOOax
3a/aHus. BBIMONHATE BBIYHMCIEHUS C HCMOJIb30BaHHEM (GOpMyN N-TO 4ieHa apu(METUYecCKOu U
TEOMETPUUYECKOH MPOTPECCUM, CyMMBI IIEPBBIX N YJICHOB.

N300paxaTh 4ieHbl NOCIEI0BATEIBHOCTH TOUKAMU Ha KOOPIMHATHON MIJIOCKOCTH.

Pemartp 3amaum, CBA3aHHBIE C YNCIOBBIMU I1OCJIE0OBATEIBHOCTSAMH, B TOM UUCIIE 3aJa4d U3
peabHOM >KU3HM (C UCTIOIb30BAaHUEM KaJIbKYJISATOPA, HUPPOBBIX TEXHOJIOTUH).
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TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KosaunyectBo yacos
E g Z DJIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3aeiioB = gl = = (uudpossbie)
n/n H TeM NPOrpamMMbl - 2 -3 E ‘S Oo0pa3oBarte/ibHbIC
S | Eg| 5o pecypebl
(2]
2 | z=2/ =8
1 Yucna u BeIYKUCICHUS. PaliuoHanbHEIS o5 2 bu6nuoreka [IOK
qpcia https://m.edso0.ru/7f415b90
bu6nuorexa [IOK
2 | Asrebpantcciue BhipaxceHus 27 3 https://m.edsoo0.ru/7f415b90
lbubnnorexa IIOK
3 | YpaBueHus u HepaseHCTBa 20 2 https://m.edso00.ru/7f415b90
bubmorexa [JOK
4 | Koopmunatst u rpaduxu. Oymximm 24 2 https://m.edsoo0.ru/7f415b90
lbubnnorexa IIOK
S | Mosropenme i 06odmenue 12 1 https://m.eds00.ru/7f415b90
O0111ee KOJIMYECTBO YacOB IO MPOTrPaMMe 108 | 10 0
8 KVIACC
KonudecTBo yacoB
E g 3 DJIEeKTPOHHbIE
Ne HanmeHnoBaHue pasaeiioB = gl = g (uudposbie)
n/n U TeM NPOrpamMMmbl - g g =S o0pa3oBaTe/bHbIE
5 E % E ; pecypchl
Bl == B
1 Uucna u Berunciienus. KBagparueie 10 1 brubnrorexka [JOK
KOpHU https://m.edsoo.ru/7f417af8
2 Yucna u Beruncienus. CTeneHs ¢ 7 1 buonrorexa [JOK
1eJIBIM [TOKA3aTeNIeM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BoIpaKEHUSI. 5 1 bromuoTtexa [JOK
KBagpaTHblil TpEXUWIEH https://m.edsoo.ru/7f417af8
4 Anrebpanueckue BhIpaXKeHHUs. 10 1 bru6mmorexa [IOK
Aunrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHEHUS 1 HEPABEHCTBA. 15 1 bromuorexa [JOK
KBajpaTHble ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 5 1 bu6nrorexa [JOK
ypaBHCHHIA https://m.edsoo.ru/7f417af8
7 YpaBHEHUS U HEPABEHCTBA. 5 1 bu6nrorexa [JOK
HepaBeHcTBa https://m.edsoo.ru/7f417af8
bromuorexa [JOK
8 | Pynxuun. OcrosHbie nOHATIA 5 . https://m.edsoo.ru/7f417af8
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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
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
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buoorexa [JOK
9 | ymkwmn. Aucnogie QyKumn > . https://m.edsoo.ru/7f417af8
bromuorexa [JOK
10 | TosTopenue u 0bobmenme S 1 https:/m.edsoo.ru/7f417af8
OO011ee KOJIMYECTBO YacoOB MO MPorpaMMe 72 10 0
9 KJIACC
KoJunuectBo yacos
Z o =2 JJIeKTPOHHbBbIE
Ne HaunmeHoBaHMe pa3aeiioB = é g5 (uudpossbie)
n/n U TeM MPOrpaMMbl o g g = e o0pa3zoBaTe/IbHbIE
5 E °| = o pecypcbl
2 | Z2El=E
1 Yucna 1 BBIYUCIICHUS. 9 1 bu6mmoreka [{IOK
JleficTBUTENBHBIC YHCIIA https://m.edso0.ru/7f419d08
5 YpaBHEHHUs U HEPABEHCTBA. Y PaBHEHUS 14 1 bubnrorexka [JOK
C OJIHOH MepeMeHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 14 1 bubnuorexa [JOK
ypaBHEHHIA https://m.edsoo.ru/7f419d08
4 YpaBHEHUS U HEPABECHCTBA. 16 1 bubnunoreka [JOK
HepaBencrtBa https://m.edso0.ru/7f419d08
bu6mmorexa [IOK
° DyHKLHH 16 . https://m.edso0.ru/7f419d08
bu6moreka [JOK
6 YucioBbIe MOCIEN0BATEIBHOCTH 15 1 https://m.eds00.ru/7f419d08
7 [ToBTOpenue, 0600MIEHNE, 24 5 bu6mmorexa [IOK
cUCTEMATH3aLUs 3HAHUH https://m.edsoo.ru/7f419d08
OO111ee KOIMYECTBO YAaCOB MO MPOrpamMme 108 8 0

INOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC

KoanuyecTBo 4acoB

2| o 3 JJIeKTPOHHbIE
=l 2
Ne 2o g nudpoBbIe
Tema ypoka 5e| £.8 bp
n/n o 2 g_ ; = oOpa3oBaTe/ibHbIEC
2.
5 |Ee|5e pecypcbl
Q9 S .4 =
=2 = z| E ¥
1 | IloHATHe pallMOHAJILHOTO YKCIa 1
2 Apudmernueckre IeiHCTBUS C 1
palMOHAILHBIMHU YUCIIAMH
3 Apudmernueckue 1eHcTBUS C 1
panMOHATBLHBIMHU YUCIIAMH
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Apudmerndeckue AeHUCTBUSA C
palrOHAJIbHBIMHA YU CJIaMU

Apudmernueckue 1eicTBUS C
palMOHAIEHBIMH YHCIIAMH

Apudmerndeckue I1eUCTBUS C
panMoOHAIbHBIMU YHCIAMHU

CpaBHeHue, ynops0uuBaHue
pPAaLMOHAIBHBIX YHCET

CpaBHeHue, ynopsiiounBaHue
palMOHAIBHBIX YHUCEI

Konrponbnas pabora Nel

10

CrerneHb ¢ HaTypaJbHbIM [10KA3aTEIEM

bu6nmoreka [IOK

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

11

CrerneHb ¢ HaTypaJIbHbIM I10Ka3aTCJICM

bubnnoreka IIOK

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

12

CreneHb ¢ HaTypaJIbHBIM [TOKA3aTEIEM

bubmuorexa [JOK

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

13

CrerneHb ¢ HaTypaJIbHbIM I10Ka3aTCJICM

bubnnoreka IIOK

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

14

CreneHb ¢ HAaTypaJIbHbIM 11OKAa3aTCJICM

15

Pemenue ocHOBHBIX 337124 HA ,I[pO6I/I,

MIPOUEHTHI U3 PEATBHON MPAKTUKHU

16

Pemienne ocHOBHBIX 3a/1a4 Ha ApOOH,

ITPOLCHTEI U3 peaﬂBHOﬁ ITPAaKTUKH

17

Pemienne ocHOBHBIX 3a/1a4 Ha ApooOH,

IIPOLCHTEI U3 peanLHoﬁ ITPAKTUKH

18

Penienre oCHOBHBIX 3a7a4 Ha ,ZLpO6I/I,

MIPOLEHTHI U3 PEATBHON MPAKTUKHU

19

HpI/ISHaKI/I ACIIMMOCTH, Pa3JI0KCHUA Ha

MHOXUTCJIN HATYPAJIbHBIX YHCCJI

20

HpI/I3HaKI/I ACIIMMOCTH, PA3JIOKCHUA Ha

MHOXUTECIN HATYPAJIBHBIX YHUCCJI

21

Peanbnble 3aBucumoctu. [Ipsamas u
o0partHasi NPONOPIHUOHATBHOCTH

22

Peansubie 3aBucumoctu. [psmas u
oOpaTHas MPONOPIMOHATHHOCTH

23

PeanpHble 3aBucumoctu. [Ipsamas n
o0partHasi IPONOPIHOHATBHOCTH

24

PeanpHble 3aBucumoctu. [Ipsamas n
o0paTtHasi NPONOPIHOHATBHOCTH

25

Konrponsnas padora Ne2 o treme
"PanmonanabpHbBIE Hcia"

26

BYKBCHHBIC BBIPpAXKCHUSA

bu6nuoreka [IOK

https://m.edsoo.ru/7f41feec
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https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f41feec

27

Ilepemennsie. JlomycTumble 3HAUCHUS
IIEPEMEHHBIX

28

DopMyisl

29

DopMyisl

30

[IpeoOpazoBanre OYKBEHHBIX
BBIPKEHUH, PACKPBITHE CKOOOK 1
MpHUBEICHNE TIOJOOHBIX CJIaraeMbIX

bu6nuoreka [IOK
https://m.edsoo.ru/7f41fafa

31

[IpeoOpazoBanre OYKBEHHBIX
BBIPKEHUH, PACKPBITHE CKOOOK 1
MpHUBEICHNE TOJOOHBIX CJIaraeMbIX

bu6nuoreka [IOK
https://m.edsoo.ru/7f41fd70

32

[IpeoOpazoBanne OYKBEHHBIX
BBIPOKEHUH, PACKPBITHE CKOOOK 1
MIPUBEJICHUE TTOJTOOHBIX CIaraeMbIX

33 | KontponbHas pabota Ne3

34 CBolicTBa CTENIEHU C HATYPaJIbHBIM bubnuoreka [JOK
HOKa3aTejeM https://m.edso0.ru/7f421382

35 CBoiicTBa CTENEHU C HATYpaIbHBIM bubnuorexa [HOK
oKa3aTeJIeM https://m.edsoo.ru/7f42154¢

36 CBolicTBa CTENIEHU C HATYPaJIbHBIM bubnuoreka [JOK
HOKa3aTejeM https://m.edsoo.ru/7f4218be

bu6mmoteka [IOK
37 | Muorourer! https://m.edsc]i).ruﬂf42276e

bu6nmoreka [IOK
38 | Muorouen! https://m.edsc%.ru/?f422930

39 CnoxeHue, BRBIUNTAaHUE, YMHOKEHHE bubmuorexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2

40 CrnoxeHue, BRBIUNTAaHUE, YMHOKEHHE bubmuotexa [JOK
MHOTOUJICHOB https://m.edsoo.ru/7f422cc8

a1 CnoxeHue, BBIUNTaHUE, YMHOKEHHE bu6nuoreka [IOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422fca
42 | KonrtponbHas pabora Nod ﬁggi%ﬁé;;i?ﬁn 423182

43 | ®opmysbl COKPAIEHHOTO YMHOXKEHUS EH@I_HOTGKa HOK
ttps://m.edsoo.ru/7f42432a

44 | ®opMyIIbl COKPAIIEHHOTO YMHOXKEHUS EH@I_HOTeKa HOK
ttps://m.edsoo.ru/7f42464a

45 | ®opmysbl COKPAMEHHOTO YMHOXKEHUS EH@I_HOTeKa HOK
ttps://m.edsoo.ru/7f424c12

46 | ®opmyIBl COKPAMEHHOTO YMHOXKCHHS EH@I_HOTeKa HOK
ttps://m.edsoo.ru/7f424fd2

47 | ®opmysbl COKPAMIEHHOTO YMHOXKEHUS EH@I_HOTeKa HOK
ttps://m.edsoo.ru/7f4251d0

48 Paznoxxenne MHOrO4JI€HOB Ha bu6nuoreka [IOK
MHOHTEJIH https://m.edsoo.ru/7f423312

Paznoxxenrne MHOTOYICHOB Ha bubnuotexa [JOK

49

MHOXUTCIIN

https://m.edsoo.ru/7f4237fe
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https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
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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
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
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https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe

50

Pa3noxeHre MHOTOWIEHOB Ha
MHOXHUTCIIN

but6mmoreka [IOK
https://m.edso0.ru/7f4239de

51

PasnoxxeHne MHOTOYWIEHOB Ha
MHOKUATEIIH

52

Kontpoisbnas padora No5 o teme
"AnreOpanyeckue BbpaxeHus"

53

YpaBHeHue, MpaBuia Mpeodpa3oBaHus
ypaBHEHHUS, PABHOCWJIHLHOCTh YPaBHEHHI

54

JIuneitHoe ypaBHEHUE ¢ OJJHOU
MIEPEMEHHOM, PELICHUE JTMHEUHBIX
ypaBHEHUH

55

JIuneitHoe ypaBHEHUE ¢ OJJHON
MIEPEMEHHOM, PEIICHUE JTMHEUHBIX
ypaBHEHUU

bub6nmoreka [IOK
https://m.edso0.ru/7f420482

JIuHeitHOe ypaBHEHUE C OJHOU

56 | mepeMeHHOH, peleHrne JTUHEHHBIX
ypaBHEHUH
57 | Pemenue 3aga4 ¢ IOMOIIBIO YpaBHEHHH bubmorexa LOK
https://m.edsoo.ru/7f42064e
58 | Pemrenue 3a1a4 ¢ TOMOIIBIO YPAaBHEHHH bubmmorexa LIOK
https://m.edso0.ru/7f420806
59 | Pemenue 3a1a4 ¢ IOMOIIBIO YpaBHEHHH bubmorexa LOK
https://m.edsoo.ru/7f4209a0
60 | Pemenue 3a7a4 ¢ MOMOIIIBIO YPaBHEHHH bubmorexa LOK
A HIbIO Yp https://m.eds00.ru/7f420e6e
61 JInuHeitHoe ypaBHEHUE C IBYMsI bubmuorexa [JOK
HEpEMEHHbBIMU U ero rpaduk https://m.edsoo.ru/7f427c32
bu6nuoreka [IOK
62 | Kontponwras pabora Neb https://m.edso0.ru/7f427e8a
Cucrema 1ByX JTUHENHBIX YPaBHEHUI C bubmuoreka [JOK

63

JABYMs ICPEMCHHBIMU

https://m.edsoo.ru/7f42836¢

64

Cucrema /1ByX JTUHEHHBIX YPaBHEHHH ¢
JBYMSI IEPEMEHHBIMU

65

Cucrema AByX JUHEHHBIX YpaBHEHUII ¢
JIBYMs TIEpEMEHHBIMHA

Cucrema 1ByX JINHEWHBIX YPAaBHEHHM C

66 JIByMs1 IEpEMEHHBIMU

67 | Pemenue cuctem ypaBHEHHH EH6H_HOTeKa LIOK
https://m.edsoo.ru/7f4284de

68 | Pemenue cuctem ypaBHEHHHA BH6H_HOTeKa LIOK
https://m.edsoo.ru/7f42865a
bu6nuoreka [IOK

69

Pemenue cucrem ypaBHEHUI

https://m.edso0.ru/7f4287d6

70

Pemenue cucreM ypaBHEHUI

71

Pemenue cucrem ypaBHEHUN
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79 Kontponbnas padora No7 o teme 1 bubnuotexa [JOK
"Jluneiinple ypaBHEHHS " https://m.edsoo0.ru/7f421044
73 | KoopauHara TOYKH Ha TIPSIMOM 1 Eggi%?}i:%iﬂﬁﬂ 41de76
74 | MucaoBbie MPOMEKYTKIL ! it edso0 r/ 4142
75 | UuciioBble IPOMEXYTKH 1
76 Paccrosiaue MEKILy ABYMs TOUKaMH 1
KOOPJAMHATHOH NpsIMOI
77 Paccrosinue MY JBYMSA TOUKAMI 1
KOOpJMHATHOM NpsMOI
78 [IpsamoyrosbHas cucTeMa KOOpJMHAT Ha 1 bubmuorexa [JOK
IJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyrosibHas cucreMa KoopJuHaT Ha 1 bubnnorexka HOK
IJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpaduKoB, 3a1aHHBIX 1 bubnmnoreka HOK
bopmynamMu https://m.edsoo.ru/7f41e8a8
81 [Ipumeps! rpagukoB, 3aJaHHBIX 1 bubnmnorexka HOK
dbopmynamMu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpaukoB, 3alaHHBIX 1
bopmynamu
83 [Ipumeps! rpagukoB, 3aJaHHBIX 1
dbopmynamu
84 Yrenue rpauKkoB pealbHbIX 1 bu6muoreka [JOK
3aBHCHMOCTEH https://m.edsoo.ru/7f41ea24
85 | KonrposnbHas pabora No§ 1
86 | Monsmue pymkun ! Piipsim edsop W Tfa1efos
87 | I'padux GpyHkImm 1
88 | Ceofictsa dymicunii L tipsim edsop rwTf411078
89 | Coofictsa pymkunii : ﬁﬁﬁ?ﬁiﬂﬁ/?fﬂfﬁe
90 | Juncittas pyniumA ! Ptipsim edsop 71427252
91 | Jluneiinas Gynxuma ! Eﬁfﬁ?/ﬁéﬁsg)%ﬂf4274lz
92 [Toctpoenue rpaduka IuHEHHON 1 bubmuoreka LJOK
byHKIMH https://m.edsoo.ru/7f426d1e
93 [Toctpoenue rpaduka TUHEHHON 1
byHKIIMHN
94 | I'paduxk dpyHKImu y =[x 1
95 | I'paduk dpyHkImm y =[x 1
96 KonTtponbHas padora Ne 9 o teme 1 bubmuoreka [JOK

"Koopaunars! u rpaduku. Oyuknun"

https://m.edsoo.ru/7f41f50a

16


https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
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
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a

IToBTOpEHKE OCHOBHBIX MOHATUN U
97 | meTronoB Kypca 7 knacca, 00001eHIe 1 bubmorexa LIOK
N ’ https://m.edsoo.ru/7f429c6c
3HaHUU
08 | meronon xypes 7 cracen, obotueme | 1 Bubmorera LIOK
HOB KYP ’ = https://m.edsoo.ru/7f429f32
3HaHUU
09 | merozon xypes 7 cracen, obotueme | 1 Bubmorera LIOK
HOB KYP ’ = https://m.edsoo.ru/7f42a0e0
3HaHUU
100 | weroson xypes 7 cnacen, obotemie | 1 Bufimorera [JOK
AOB KYP ’ = https://m.edsoo.ru/7f42a27a
3HaHUU
IToBTOpEHHE OCHOBHBIX MOHATUN U
101 | meToioB Kypca 7 kiiacca, 0000IIeHHE 1
3HAaHUU
102 | weronos kypen 7 xaaeea, obobmeme | 1 Bufimorexa LIOK
HOB KYP ’ m https://m.edsoo.ru/7f42a900
3HAHUU
103 | [ToBTOpenue Kypca 7 kiacca 1
104 | TloBTOopenue Kypca 7 Kiacca 1
105 | Pemenwue 3amau 1
106 | Pemenwue 3amau 1
107 | Utorosast kouTposibHast padoTta Ne 10 1 1
108 | MtoroBsiii ypok 1
O011ee KOJIMYECTBO YacOB IO MPOTpaMMe 108 | 10 0
8 KUIACC

Koaun4yecTBO 4acoB

2 o 3 DJIEKTPOHHBIE
Ne 25 8k uupoBbie
Tema ypoka = z 8
n/n yp . | & % =S o0paszoBaTejbHbIe
5 =3 5 - pecypebl
S S 2| &=
2 |2z E %
. bubmuorexa HOK
1 | KBagparHbIil KOpEeHb U3 YHCIa 1 0 . orexa 110
https://m.edsoo.ru/7f42d452
bu6muoreka [JOK
2 | TlonsTre 00 MppanMOHATIHLHOM YHUCIIE 1 . 1
https://m.edsoo.ru/7f42eaaa
3 JecsTuunbie MPUOTMKEHUS 1
UPPAIMOHAILHBIX YHCET
4 | JlelicTBUTENBbHBIC YUCITA 1
5 | Apudmernueckuil KBaJpaTHbIN KOPEHb 1
6 | YpaBHeHue Buga x*> = a 1
7 CaoticTBa apu(PMETUYECKUX KBAAPATHBIX 1 bubnmoreka [JOK

KOpHEHN

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

8 [IpeoOpazoBaHue YUCTOBBIX BHIPAKCHUH, 1 bubnuotexa [JOK
COJIepIKaNINX KBaJIpaTHBIC KOPHU https://m.edsoo.ru/7f42dd26
9 [Ipeo6pa3oBaHMe YMCIOBBIX BBIPAKEHUIH, 1 bubmmoreka [IOK
COJICPKAIIMX KBaPATHBIC KOPHH https://m.edsoo.ru/7f42e0be
bu6nmoreka [IOK
10 | Konrponsnas pabora Nel 1 https://m.edso00.ru/7f42e262
bu6nuoreka [IOK
11 | CreneHns ¢ LENBIM IOKA3aTeICM 1 https://m.eds00.ru/7f4354a4
CranmapTHas 3anuch yncia. Pazmepsl
12 ;).S:I\?IICCEzipoigxiﬁﬁzrgoﬁizi};feCKI/IX 1 Bubmorexa LOK
https://m.edsoo.ru/7f436098
00BEKTOB), JUINTEIBHOCTh IIPOLIECCOB B
OKPY’KaIOIIEM MHUPE
13 CBOMNCTBA CTEINEHH C IIETBIM 1 bu6nmoreka [IOK
nokasarejeM https://m.edsoo.ru/7f435648
14 CBOMNCTBA CTEIEHH C LIETBIM 1 bu6nuoreka [IOK
nokasaresjeM https://m.edso0.ru/7f435648
15 CBolicTBa CTEIICHH C IICIIBIM 1 bu6mmoteka [IOK
[IoKa3aTejieM https://m.edsoo0.ru/7f435648
16 CBOMNCTBA CTEIEHH C IIETBIM 1 bu6nmoreka [IOK
nokasarejeM https://m.edsoo.ru/7f43599a
bubnnoreka IIOK
17" | Kourpomsnas padora Ne 2 1 https://m.edsoo.ru/7f435ed6
18 | KBanpaTHblil TpEXHieH 1
19 [ KBagpatHblil TpéxusieH 1
20 Pa3noxenue KkBaapaTHOro TpEXUiIeHa Ha 1 bubmuoreka [JOK
MHOKUTEIIH https://m.edsoo.ru/7f42fd38
21 Pa3noxenue KkBaapaTHOro TpEXUIeHa Ha 1 bubnuoreka [JOK
MHOXUTEIIH https://m.edsoo.ru/7f42fd38
bubmmoreka [IOK
22 | Kourpombsaz pabora Ne 3 . https://m.edsoo.ru/7f42ec80
bu6nuoreka [IOK
23 | AnreGpantccias 1pobh . https://m.edsoo.ru/7f430382
. bubmuorexa [JOK
24 | Coxpamenue apobeit 1 https://m.edsoo.ru/7f430f44
o5 CrnoxeHue, BBIYUTAHUE, YMHOKEHUE U 1 bu6nuoreka [IOK
JICTICHHE anreOpandecKux Apobei https://m.edsoo.ru/7f43128c
26 CnoxeHue, BBIYUTaHNUE, YMHOKEHUE U 1 bubnuotexa [JOK
JIeJIeHre arebpandeckux qpooeit https://m.edsoo.ru/7f4315c0
27 CnoxeHue, BBIUUTAaHUE, YMHOKEHUE U 1 bu6nuoreka [IOK
JICTICHHE anreOpandecKux Apobeit https://m.edsoo.ru/7f4318¢c2
8 CrnoxeHue, BBIUUTAHUE, YMHOKEHUE U 1 bu6nuoreka [IOK
JICTICHHE anreOpandecKux Apobeit https://m.edsoo.ru/7f431a20
29 [Tpeobpa3zoBanue BbIpaKeHHH, 1 bubmuoreka [JOK

COJICpIKAIINX anre6pa1/1qec1<ne I[pO6I/I

https://m.edsoo.ru/7f43259c
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https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
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30 [IpeoOpazoBanme BBIpAXKEHUH, bubnuotexa [JOK
coJiepXKalux areopandeckue Apoodu https://m.edsoo.ru/7f432736
31 [Ipeobpa3oBanue BbIpakeHUH, bubmmoreka [IOK
coJiep Kanux anredopandeckue Apoou https://m.edso0.ru/7f432736
30 Kontponbnas padora Ne 4 mo teme 1 bubmuorexa [JOK
" AnreOpanyeckas 1poop" https://m.edsoo.ru/7f431d36
33 | KBagparHoe ypaBHEHHE bubmorexa LIOK
P P https://m.edsoo.ru/7f42eela
34 | HenonHOE KBaipaTHOE YpaBHCHUE bubmorexa LIOK
P yp https://m.edsoo.ru/7f42eela
35 | HenonHoe KBaipaTHOE YpaBHEHUE bubmorexa LIOK
P P https://m.edsoo.ru/7f42eela
36 ®opmyia KOpHEH KBaIpaTHOTO bubnmnorexka HOK
ypaBHCHHS https://m.edsoo.ru/7f42f158
37 ®dopmyna KOpHEW KBapaTHOTO bubnnoreka HOK
ypaBHCHHS https://m.edsoo.ru/7f42f3f6
38 ®opmyia KOpHEH KBaIpaTHOTO bubnmnorexka HOK
ypaBHCHHS https://m.edsoo.ru/7f42f5a4
bubmuorexa [JOK
39 | Teopema Buera https://m.edsoo.ru/7f42fef0
bubnnoreka IIOK
40 | Teopema Buera https://m.edso0.ru/7f430076
a1 Pelienue ypaBHeHUH, CBOASIIMNXCA K bu6nmoreka [IOK
KBaJIPaTHBIM https://m.edso0.ru/7f43c542
42 Pemenne ypaBHeHUH, CBOASIIMXCA K bubnmnorexka HOK
KBaJIPATHBIM https://m.edsoo.ru/7f43c3d0
43 [Ipocreiinme npoOHO-pallMOHANbHbBIE bubnmnorexka HOK
ypaBHEHHUS https://m.edso0.ru/7f4328c6
44 [Tpocreiinmme 1poOHO-pallMOHATbHbIE bubnuoreka [JOK
ypaBHCHHS https://m.edsoo.ru/7f432b6e
45 Pemenne TeKCTOBBIX 3aJ1a4 C TTOMOIIBIO bubmmoteka [IOK
KBaJJPAaTHBIX YpaBHEHHH https://m.edsoo0.ru/7f42f75c
46 Penienne TeKCTOBBIX 3a4a4 ¢ MOMOIIBIO bu6nuoreka [IOK
KBaJIPaTHBIX YPaBHECHUI https://m.edso0.ru/7f42{8f6
47 KonTponbnas padota Ne 5 o reme 1 bu6muoreka [JOK
"KBagpaTHble ypaBHEHUs" https://m.edso0.ru/7f4301f2
JIuneliHOe ypaBHEHUE C 1BYMs
48 | mepeMeHHBIMH, €T0 TpapuK, IPUMEPHI
pelIeHNs YpaBHEHUH B IEJIbIX YHCIIaX
49 Pemrenue cucrem IBYX JIMHEHHBIX
YpaBHEHHIA C IBYMsI TIEPEMEHHBIMHU
50 Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOLIBIO
CHUCTEM YpaBHEHUU
51 Pemennie TeKCTOBBIX 3a/jau C ITOMOIIIBIO
CUCTEM YPaBHEHUHN
52 | Konrpoasnas pabora Ne 6 1
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https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
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53 | YucnoBbie HEpaBEHCTBA M MIX CBOWCTBA 1
54 JIvHeitHbIe HEpaBEHCTBA C OAHOM 1 bu6nmoreka [IOK
NIEPEMEHHO U MX PEIICHNE https://m.edso0.ru/7f42c692
55 Cuctembl TUHEHHBIX HEPABEHCTB C 1 bubnmoreka [JOK
OJTHOM TIEPEMEHHOM U X PEIICHUE https://m.edsoo.ru/7f42cb88
56 CucreMbl TUHEUHBIX HEPABEHCTB C 1 bubmuorexa [JOK
OJTHOH MEPEMEHHOU M UX PEIICHHE https://m.edsoo.ru/7f42cd2c
KonTtponsnast padora Ne 7 mo remam
57 |, o n 1 1
HepasencrBa. CucteMbl ypaBHEHH
bu6nmoreka [IOK
°8 | Honsmue dynximm ! https://m.edsoo.ru/7f433c12
59 OO6nacth onpeaesIeHHs] © MHOYKECTBO 1 bu6nmoreka [IOK
3HAYCHUH QYHKIUH https://m.edsoo.ru/7f433d84
60 | CriocoOb1 3amanust GyHKITHIA 1
61 | I'padux GyHKIMM 1
62 | KonrponwHas pabora Ne 8 1 1
Urenne 1 mocTpoeHue rpadukoB
63 . 1
byHKIMI
64 [Tpumepst rpadukoB QyHKIIMIA, 1
OTPAXKAIOIIUX PeaTbHBIC POIECCH
65 | I'mnepOona 1
—v2 — v3 =V - .
66 iﬁ;ﬁiiiée );()e’n}:lleﬁzé }}/IpaBHXe’H{/Iﬁ ‘I/)I( : 1 bubmorexa LOK
N https://m.edsoo.ru/7f434d38
CUCTEM YpaBHEHUU
bu6nuoreka [IOK
67 | Konrponbnas pabora Ne 9 ! ! https://m.edsoo.ru/7f434eb4
o | mreme g o[ B LOK
AOB KYP N ’ https://m.edsoo.ru/7f43736¢
0000111eH1E 3HAaHUI
o | mreme s s | B 10K
AOB KYP . ’ https://m.edso0.ru/7f437510
0000111eH1E 3HAaHUI
1o | amspeme e s | B 10K
AOB KYP . ’ https://m.edsoo0.ru/7f4376b4
000011IeH1Ee 3HAHWI
but6mmoreka [IOK
71 | Mrorosas konTpomsHas pabora . 1 https://m.edsoo.ru/7f436b88
72 | ITtoroBslil ypok 1
O06111e€ KOJIMYECTBO YacOB IO MPOrpamMme 72 10
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2L |2z E ¥
PanmonaneHbie yKcna, UppaloHaIbHbIE
1 qngna KOHEYHBIC U 6€;CKIZ)IIDJGL‘I{HLIC 1 bubmorexa LIOK
’ https://m.edso0.ru/7f436b88
JECSITUUHBIE TPOOH
MHO0€eCTBO I€HCTBUTENIbHBIX YHUCET;
2 eﬁCTBHTeﬂbible YyHUCa Kak , 1 bubmmorexa LIOK
;. https://m.eds00.ru/7436088
OeCKOHEUYHBIE JECSITUUHBIE TPOOH
B3anmHO 0/IHO3HAYHOE COOTBETCTBHE
3 | MeWIy MHOXKECTBOM JEHCTBUTEILHBIX 1
YrceNl 1 MHOXECTBOM TOUYEK
KOOPJIMHATHON IIPSIMOM
aBHEHUE JICHCTBUTEIbHBIX YUCEI
4 gpnq)Memqeﬂcxne ENCTBUA C ’ 1 bubmorexa LHOK
Py A https://m.edsoo.ru/7f436b88
JEHCTBUTENbHBIMH YUCIaMU
5 [Tpubmmx€HHOE 3HAUYCHHUE BEJTMYUHBI, 1 bubnmnoreka HOK
TOYHOCTb TPHOIIMKCHUS https://m.edsoo0.ru/7f436b88
6 | Oxpyrienue gncen 1
7 | Okpyrnenue uucen 1
8 [Ipuknaka u OlleHKa pe3yIbTaTOB 1
BBIYMCIICHUI
9 | KontpoabHas padora Ne 1 1 1
JIuneitHoe ypaBHeHue. Pemenue bubmuotex [JOK
10 . . 1 .
YpaBHEHUH, CBOJAIINXCS K TUHEHHBIM https://m.edsoo.ru/7f43bf66
JInneiinoe ypaBHeHue. Pemenue bubmuoreka [JOK
11 . . 1 .
yYpaBHEHHA, CBOJSIINXCS K TMHEHHBIM https://m.edsoo.ru/7f436b88
KBanpatnoe ypaBHenue. Pemenue bubnmnorexka HOK
12 . 1 .
ypaBHEHUM, CBOJIAIIUXCS K KBAaJPAaTHBIM https://m.edsoo.ru/7f43c542
KBanpatHoe ypaBHeHue. Pemenue bubnuoreka [JOK
13 N 1 .
ypaBHEHHIA, CBOJSAIINXCS K KBAaIPATHBIM https://m.edsoo.ru/7f43c542
14 | bukBaapaTHbIe ypaBHEHUS 1 Bubmorexa TTIOK
P P https://m.edsoo.ru/7f43c3d0
15 | bukBaapaTHbIe ypaBHEHUS 1 bubmorexa LHOK
/P yp https://m.edso0.ru/7f43c3d0
IIpumepsl perieHns ypaBHEHUN TpEeTben
16 | u yerBEpTOil cTeneHelt paznoxenueM Ha | 1
MHOKUTEITH
IIpumepsl pelieHns: ypaBHEHUN TPEThen
17 | u yerBépTOli cTeneHeil pa3inoxennem Ha | 1

MHOXXUTCIIN
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Pemenue npoOHO-paninoHaIbHBIX

but6mmoreka [IOK

18 .
ypaBHCHHI https://m.edsoo.ru/7f43c9b6
19 Pemenne npoOGHO-paimOHATBHBIX bubmmoreka [IOK
ypaBHCHHMIA https://m.edsoo.ru/7f43c9b6
20 Pemenne TekcToBBIX 3a7a4
anredpandeckuM METOI0M
21 Pemenue TekcTOBBIX 3a/1a4
anredpandeckuM MEeTOI0M
29 Pemenne TekcToBBIX 3a7a4
anreOpandeckKuM METOI0M
23 Konrponsnas padora Ne 2 mo Teme bu6mmoreka [IOK
"VpaBHEHHS C OJHOM TepeMeHHON" https://m.edsoo.ru/7f436b88
24 YpaBHEeHUE € IByMs IEPEMEHHBIMU U bubnuotexa [HOK
ero rpaduk https://m.edso00.ru/7f43d0b4
o5 YpaBHeHHUE ¢ 1ByMs IEPEMEHHBIMU U bubnnoreka HOK
ero rpaduk https://m.edsoo0.ru/7f43d0b4
26 Cucrema 1ByX JUHEHHBIX YPaBHEHUH €
JIBYMsI IEPEMEHHBIMU U €€ pelleHue
27 Cucrema 1ByX JUHEHHBIX YPABHEHUH C
JIBYMsI IEPEMEHHBIMU U €€ pellIeHue
8 Cucrema 1ByX JUHEHHBIX YPaBHEHHH €
JIBYMsI IEPEMEHHBIMU U €€ pelleHue
29 Cucrema 1ByX JUHEHHBIX YPABHEHUH C
JIBYMsI IEPEMEHHBIMU U €€ pellieHue
Pemenne cucreMm 1B aBHEHUM, OJTHO
30 | u3 KOTOPBIX HHHeI;TH(})]Z };PH oe — : bubmorexa LJOK
op > 8 APYT https://m.edsoo.ru/7f43d23a
BTOPOI CTENEHU
Pewenue cucrem 1B ABHEHUU, OJTHO
31 | u3 KoTOpBIX J'II/IHeIf'I[H(}),)C( );P oe _ : bubmorexa LIOK
P > 8 ApYT https://m.edsoo.ru/7f43d55a
BTOPOH CTENIEHU
Pemenne cuctem I1ByX ypaBHEHHH, OJTHO
32 | U3 KOTOPBIX TUHEIHOE, a IPyroe —
BTOPOM CTENEHU
Pemenne cuctem I1ByX ypaBHEHHH, OJTHO
33 | U3 KOTOPBIX JTUHEITHOE, a IPyroe —
BTOPOM CTENEHU
34 ['paduueckast MHTEPIIPETAINS CUCTEMbI
YpaBHEHUH C IBYMsI IEPEMEHHBIMU
35 Penrenuie TeKCTOBEIX 3amad
ajre0panyeckiuM crnocooom
36 Pemenue TekcTOBBIX 3a1a4
anredpanyeckuM crnocodom
37 KonTponbnas padota Ne 3 o reme
"CucreMsl ypaBHEHUN"
38 | UncnoBble HEPaBEHCTBA U UX CBOMCTBA
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but6mmoreka [IOK

39 | YucnoBble HEPaBEHCTBA M UX CBOICTBA https://m.edsoo.ru/7f43ad5a
40 JIvHeiHbIE HEPAaBEHCTBA C OAHOM bubnmoreka [JOK
MICPEMCHHOM M UX PEIICHHE https://m.edsoo.ru/7f43af08
a1 JIvHeitHbIe HEpaBEHCTBA C OAHOM bu6nmoreka [IOK
HEPEMEHHO U MX PEIICHNE https://m.edsoo.ru/7f43af08
42 JIvHeiHbIE HEPABEHCTBA C OAHOM bubnmoreka [JOK
NICPEMCHHOM M UX PEIICHHE https://m.edsoo.ru/7f43af08
43 CucTembl TUHEHHBIX HEPABEHCTB C
OJIHOY IIEPEMEHHOM U UX PEIICHUE
44 CucreMbl TUHENHBIX HEPABEHCTB C
OJHOI EPEMEHHON U X PEHICHUE
45 CucreMbl TUHEHHBIX HEPABEHCTB C
0JIHOW IEPEMEHHOM U UX pelIeHne
46 | KBagpaTHbIC HEPAaBEHCTBA U UX PEIICHHUE bubmorexa LOK
/P P P https://m.eds00.ru/7f43b098
47 | KBagpaTHble HEPABEHCTBA U UX PELLICHUE bubmorexa LHOK
https://m.edsoo.ru/7f43b21e
48 | KBagpaTHbIe HEPAaBEHCTBA U UX PEIICHHUE bubmorexa LHOK
/P P P https://m.eds00.ru/7f43b5a2
49 | KBagpaTHble HEPAaBEHCTBA M UX PEIICHHUE
50 | KBagpaTHbIC HEpaBEHCTBA U UX PELICHHUE
51| nepanenern 1t eneron epanencra BuGmnorexa LIOK
P P https://m.edsoo.ru/7f43b098
JIByMsI IEpEMEHHBIMU
['paduueckas MHTEpIIpeTALUS
52 | HepaBeHCTB M CHCTEM HEPABEHCTB C
JBYMsI IEpEMEHHBIMU
53 Konrtponsnas padora Ne4 o teme
"HepaBenctpa"
54 KBanpatuunas ¢pynkuus, e€ rpaduk u bubnmnorexka HOK
CBOlicTBa https://m.edsoo.ru/7f4396¢c6
55 KBanpatnunas QyHkius, e€ rpaduk u bubmuoreka [JOK
CBOMCTBa https://m.eds00.ru/7f439842
56 KBanparuunas ¢pyHknus, e€ rpaduk u bu6muoreka [JOK
CcBOlicTBa https://m.edsoo.ru/7f4399b4
57 [Tapabona, KOOpAUHATHI BEpPIIMHEI bubmuoreka [IOK
napaboJibl, 0Cb CHMMETPHH apadoJIbl https://m.edsoo.ru/7f439eb4
58 [TapaGosna, KOOpPAMHATHI BEPIIMHbI bu6muoreka [IOK
napaboJIbl, 0Cb CHMMETPHUH 11apaboJIbl https://m.edsoo.ru/7f43a03a
59 [TapaGosna, KOOpPAMHATHI BEPIIMHbI bu6muoreka [JOK
napaboJIbl, 0Cb CHMMETPHH 11apaboJIbl https://m.edsoo.ru/7f43alac
60 [Tapabona, KOOpAMHATHI BEpPIIUHEI bubmuoreka LJOK
napaboJIbl, 0Ch CHMMETPHH 11apabOJIbl https://m.edsoo.ru/7f43a3le
61 [TapaGosna, KOOpPAMHATHI BEPIIMHBI bu6muoreka [JOK

napaboJIbl, 0Cb CHMMETPHH 11apadboJIbl

https://m.edsoo.ru/7f43a526
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62

[TapaGomna, KOOpAMHATHI BEPIIMHEI
napaboJIbl, 0Cb CHMMETPHH 1apadoJIbl

63

I'paduku Gpynkumii: y = kx, y = kKX + b,
Fk/X, y:X3’ Y—VX, F|X|

64

I'padpuku dynknmii: y = kx, y =kx + b,
y=Kk/x, y=x*, y=vX, y=[X|

65

I'paduxu pynxmmii: y =kx, y =kx + b,
Fk/X, y:X3’ Y—VX, F|X|

66

I'padpuxu dynakomii: y = kx, y =kx + b,
y=Kk/x, y=x*, y=vX, y=[X|

67

I'paduxn pynxmmii: y =kx, y =kx + b,
Fk/X, y:X3’ Y—VX, F|X|

I'paduxn pynxmmii: y = kx, y =kx + b,

%8 y=k/x, y=x*, y=vx, y=[x|

69 Kontponbnas padorta Ne 5 o reme bubnnoreka HOK
"OyHkimn" https://m.edsoo.ru/7f43ab84
[TonsTHE YKCIIOBOM bubnnoreka IIOK

70

IOCJIICAOBATCIBbHOCTHU

https://m.edsoo.ru/7f43e6¢c6

71

3agaHue 0CIe0BaTeIbHOCTH
PEKyppeHTHOH GopmyIoit u hopmyrnoit
N-ro 4jeHa

bubnnoreka IIOK
https://m.edsoo.ru/7f43ebda

72 Apudmerrdeckas ¥ reoMeTpUICCKas bubnmnoreka HOK
POrpeccuu https://m.edsoo.ru/7f43ed7e
ApudmeTrnueckasi 1 reoMeTpuyecKas bubnmnorexka HOK

73

pOrpeccuu

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

74

@DopMyIibl N-To WieHa apu(pMeTHIeCcKOit
Y TEOMETPUYECKON ITPOTPECCUM, CYMMBI
IIEPBBIX N YICHOB

bubmmorexa [JOK
https://m.edsoo0.ru/7f43f58a

75

@opMyIbl N-TO YiIeHa apUPMETHUECKON
U TEOMETPUYECKOMN IIPOrPECCUM, CYMMBI
IIEPBBIX N YWICHOB

bu6nuoreka [IOK
https://m.edsoo.ru/7f43ef2c

76

@opMyIIbl N-TO YiI€Ha apUPMETHUECKON
U TEOMETPUYECKOMN IIPOrPECCUM, CYMMBI
IIEPBBIX N YWICHOB

bubmorexa [JOK
https://m.edsoo0.ru/7f43f0c6

77

@®opMyIbl N-TO YiIeHa apUPMETHUECKON
U TEOMETPUYECKOMN IIPOTPECCUM, CYMMBI
IIEPBBIX N YICHOB

bu6nuoreka [IOK
https://m.edsoo0.ru/7f43f72e

78

@opMyIIbl N-TO YiIeHa apuPMETHUECKON
U TEOMETPUYECKON IIPOrPECCUM, CYMMBI
IIEPBBIX N YICHOB

bu6nuoreka [IOK
https://m.edsoo.ru/7f43f8a0

79

N3o00pakeHne 4aeHOB
apuQMEeTUYECKON U TeOMETPHUECKOM
MPOTPECCHUI TOUKAMH Ha KOOPJAMHATHON
MJIOCKOCTH

80

N300paxeHne YIeHOB
apruMeTUIECKON U TEOMETPUUECKON
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MPOTPECCHUIl TOUKAMH Ha KOOPAMHATHOM
IJIOCKOCTH

81 | JIuHeiHbI 1 SKCTIOHEHIIMAIBHBIA POCT
82 | CnosxHble IPOLIEHTEI buGnorexa LIOK
P https://m.edsoo.ru/7f43fe0e
83 | CiokHbBIC MPOLICHTHI bubmorexa LIOK
Pon https://m.eds00.ru/7f4401a6
84 KonTponsHas padora Ne 6 mo Teme bubnmoreka [JOK
"YucioBhIE TTOCIEI0BATEIBHOCTH" https://m.edsoo.ru/7f4404f8
[ToBTOpEeHmE, 0000IICHNE U
CHCTEeMaTU3alus 3HaHUI. 3aIuCh,
85 | cpaBHeHHE, NEUCTBUS C
JNEHCTBUTEILHBIMY YUCIIAMH, YACITIOBAS
npsiMast
[ToBTOpeHue, 0600IICHNE 1
86 | cucremaruzanus 3HaHuid. [IpoieHTHI,
OTHONICHHUS, TPOMIOPITUN
[ToBTOpEeHue, 0600IICHNE U
87 | cucremaruzanus 3HaHuil. OkpyrieHue,
npuOJIMKEHUE, OLIEHKA
[ToBTOpEeHue, 0600IICHNE 1
88 cucTeMatu3anys 3HaHui. Pemenue bu6nuoreka [IOK
TEKCTOBBIX 33724 apU(PMETUUCCKIM https://m.edsoo.ru/7f443b12
Crocooom
[ToBTOpenue, 06001IeHUE U
gg | cueremarnzaius 3HaHui. Pemenue bubmuorexa [JOK
TEKCTOBBIX 3371a4 apU(PMETHUECKUM https://m.edsoo.ru/7f443cd4
crocobomM
[ToBTOpenue, o6obIIeHNE 1
cucTemaTu3anus 3HaHui. Pemenue bubnmnoreka [JOK
90 }
TEKCTOBBIX 33124 apu(METHICCKUM https://m.edsoo.ru/7f443fea
Croco0oM
[ToBTOpenue, 06001IeHUE U
g | cucremarusals 3HAHUM. bubmuotexa [JOK
[Tpeobpa3zoBanue anredpandeckux https://m.edsoo.ru/7f4441ca
BBIPAKCHHM, TOMYCTHMbIC 3HAYCHHUS
[ToBTOpeHme, 0600IIEHNE 1
gp | cucremarnzauus 3HAHUM. bubmmorexa [JOK
[Ipeobpa3oBanue anredpanyeckux https://m.edsoo0.ru/7f444364
BBIPAXEHHH, TOMYCTHUMbIE 3HAUCHUS
[ToBTOpeHnue, 0600IIeHNE U
g3 | ceremaTnsanus 3HAHUM. bubnuotexa [JOK
[IpeobpazoBanue anredpandecKux https://m.edso00.ru/7f4446f2
BBIPAXCHHH, TOMMYCTHMBIC 3HAYCHHUS
[ToBTOpenue, 0600IeHNE U
gq | cucremarnsaums 3HAHUM. bubnuotexa [JOK

[IpeobpazoBanue anredpandeckux
BBIPOKEHHM, TOMyCTUMbIC 3HAUCHHSI

https://m.edsoo.ru/7f444a94
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[ToBTOpEeHME, 0000IICHUE U
g5 | cucremarnsauus 3HaHuW. OyHKIUHU: 1 bubnmoreka [JOK
IIOCTPOCHHE, CBOMCTBA H3YUYEHHBIX https://m.edsoo.ru/7f444c56
byHKIMI
Bbu6nuoreka [IOK
% | Komrpombnas padora Ne'7 1 https://m.edsoo.ru/7f444f44
[ToBTOpEeHHE, 0000IICHUE U
g7 | cucremarnsauus 3HaHuW. OyHKIUHU: 1 bubnmoreka [JOK
IIOCTPOCHHE, CBOMCTBA H3YUEHHBIX https://m.edsoo.ru/7f44516a
byHKIMI
[ToBTOpeHue, 00600mEeHNE 1
98 cucrtemaTusanus 3Hanuil. OyHkuuu: 1 bu6nmoreka [IOK
MIOCTPOCHHE, CBOMCTBA N3YUEHHBIX https://m.edsoo.ru/7f4452e6
byHKIMI
[ToBTOpEHHE, 0000IIICHUE U
99 | cucremarm3zanus 3Hanuil. ['paduueckoe 1 bubmorexa LIOK
. https://m.edso0.ru/7f445516
pelieHre ypaBHEHUH U UX CHCTEM
[ToBTOpEHHE, 0000IIICHUE U
100 | cucremaru3zamnus 3Hanui. [ papudeckoe 1
peleHre ypaBHEHUHN U UX CHCTEM
101 IToBTOpeHue .Pemienne ypaBHEHUH . 1 bubnmnoreka HOK
rpaduku https://m.edsoo0.ru/7f445516
. bubmuorexa [JOK
102 | TosTopene, pemenne ypasHenii ! https://m.edso0.ru/7f445516
. bubmmoteka [IOK
103 | Hostopenne, pemenue ypasnenuii . https://m.edsoo.ru/7f445516
104 | IloBTOpEHUE , pelIeHnEe HEPABEHCTB 1
bu6nuoreka [IOK
105 | [loBTOpEHUE , pelIeHne HEPABEHCTB 1 https://m.eds00.ru/7f445516
106 | [ToBTOpeHwmE , penieHNe HEPaABESHCTB 1
107 | MToroBast kKoHTpoOJIbHAsI paboTa Ne8 1
108 | O606meHne u cucTeMaTu3alus 3HaHU| 1
OO111ee KOIMYECTBO YaCOB MO MPOrpamMme 108 8 0

IMPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA ITPOI'PAMMBbI
0/1.01.04.02 AVITEBPA

7 KJIACC
Kona
MPOBEPSIEMOT0 IIpoBepsiemble MpeAMeTHbIE Pe3yJILTATHI 0CBOEHHSI MPOTPAMMBbI
pe3yJbTara
1 Yucaa ¥ BEIYHACIECHUAS
11 BBImomHATE, codeTas YCTHbIE W THUChbMEHHBIC NPHEMBI, apuPMETHUICCKHE

JIEHUCTBHS C panrOHAJIbHBIMU YU CJIAMU
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HaXO,Z[I/ITI: 3HA4YCHHUA YHCIOBBIX BBIpa)KCHHﬁ, MNPUMCHATH paSHOO6p3_3HBIe

12 crocoObl W TPHEMBI  BBIYMCICHUS 3HAUYCHUH JPOOHBIX BBIPAKEHUH,
coJIeprKanIrX OOBIKHOBEHHBIC U IECATUIHBIE IPOOU
[lepexoautb oT onHOW (OPMBI 3aUCH YHCEN K Apyroi (mpeoOpa3oBHIBATH

13 JECATUYHYIO JTpOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JIECATUIHYIO JPOOb)

14 CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAIBHBIE YUCIIA

15 OKpyrJiaTh uncna
BbINOIHATE NPUKUAKY U OLEHKY pe3yJIbTaTa BIYUCICHUN, OLEHKY 3HaYCHUN

1.6 YHCIIOBBIX BhIpKEHUN. BBITIOMHATE 1EHCTBUS CO CTEIIEHSIMU C HATYPaJbHBIMU
NOKa3aTeJsIMH

17 [TpuMeHsTh PU3HAKU JIETUMOCTH, Pa3I0KeHHE HAa MHOKUTENIN HATypaJIbHbBIX
qHCel
Pemate mpakTUKO-OPUEHTHPOBAHHBIC 33JaYd, CBS3aHHBIE C OTHOIICHHEM

18 BEJIMHH, IPONOPLUOHAILHOCTBIO BEIIHH, IPOLEHTAMHU, HHTEPIPETHPOBATD
pe3yabTaThl pPEUICHUs 3aJa4 C Y4ETOM OTrpaHHuYCHH, CBS3aHHBIX CO
CBOICTBaMH paccMaTpUBaeMbIX 00BEKTOB

2 AJiredpanyecKue BbIpasKeHHUst

21 Hcnonp30Bath anredpanveckyto TEpMHUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€
B IIPOLIECCE OCBOEHMS Y4€OHOT0 MaTepuaa

29 Haxomute 3HayeHns OYKBEHHBIX BBIPQKCHHN MpPH 3aJaHHBIX 3HAYCHUSX
MEPEMEHHBIX

23 BrmonaaTe npeoOpa3oBaHus EJIOr0 BEIPAKEHUS] B MHOTOWICH MTPUBECHHEM

' MOJI0OHBIX CIaraeMbIX, PACKPBITHEM CKOOOK
24 BoImonHATe yMHOXXEHHE OJHOYIEHA Ha MHOTOWIEH M MHOTO4YIeHa Ha
' MHOTOWIEH, TPUMEHSTh (POPMYIIBI KBaJ[paTa CyMMBI M KBa/IpaTa pasHOCTH

OCymiecTBIATh Pa3oKeHHE MHOTOWICHOB Ha MHOXXHTEIH C TOMOIIBIO

2.5 BBIHECEHMSI 3a CKOOKM OOILIEro MHOXHTENsS, TPYNIUPOBKU CJaraeMbix,
npuMeHeHHs (OPMYIT COKPAIEHHOTO YMHOKEHUS

26 [TpumensTh IpeoOpa3oBaHs MHOTOWICHOB IS PEIICHNs PAsITHBIX 387141 U3
MaTeMaTHKH, CMEXKHBIX TPEMETOB, U3 PEaTbHOM MTPAKTUKU

97 Hcnonb30BaTh CBOMCTBa cTeNeHeW ¢ HaTypalbHBIMU IIOKa3aTeNsiMU IS
npeoOpa30BaHUsl BRIPAKEHUN

3 YpaBHeHUSs] U HEPABEHCTBA
PemaTte nuHeliHbIe ypaBHEHHS C OJHON MEepeMEHHOW, MPHUMEHSs MpaBuia

3.1 nepexoaa OT HCXOAHOTO ypaBHEHHS K paBHOCWIBHOMY emy. [IpoBepsTsb,
SIBIISIETCS JIU YUCIIO KOPHEM YpaBHEHHSI

39 [IpumensTh rpaduyeckue METO bl IPU PEIICHUH JIMHEWHBIX YPAaBHEHUN U UX
CHCTEM

33 [TonOupare mpuMepsl Tap 4YHCEN, SBISIOMUXCS PEIICHUEM JIMHEHHOTO
YpaBHEHUS C ABYMs IEPEMEHHBIMU
CtpouTh B KOOPAMHATHOH IJIOCKOCTH I'pad UK JIMHEHHOTO YpaBHEHUS C ABYMS

3.4 NEPEMEHHBIMH;, TIOJIB3YSICh TpauKOM, TPUBOIUTH TPUMEPHl PEUICHUS
ypaBHEHUS

35 Pemath cuctemsl IByX JIMHEWHBIX YPaBHEHUN C ABYMS MEPEMEHHBIMU, B TOM

ymciie rpadpudecku
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CocTaBnATh M pellaTh JUHEHHOE YPAaBHEHHME WJIM CHCTEMY JIMHEWHBIX

3.6 YPaBHEHHH IO YCJIOBHMIO 3aJayd, HHTEPIPETUPOBAaTH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥ MOJIY4YEHHbIN pe3ynbTarT

4 Koopannartel 1 rpadpuku. @yHkuun
M3o0paxaTh Ha KOOPAUHATHOW MPSAMON TOUYKH, COOTBETCTBYIOIIUE 33/IaHHBIM

4.1 KOOpAMHATaM, JIy4d, OTPE3KH, MHTEpPBaJIbl, 3allACHIBATh  YHCIIOBBIC
IPOMEXYTKH Ha alIreOpanveckoM s3bIKe

4.2 OtMmeuaTh B KOOPAMHATHOM INIOCKOCTH TOUYKH I10 3a/IaHHBIM KOOPJIUHATaM

4.3 Crpouts rpaduku muHeiHbIX GyHKIMA. CTpouTth rpaduk QyHKIUHN y = [X|
OnuceiBaTh € MOMOIIBIO (YHKUMH HM3BECTHbIE 3aBUCHUMOCTH MEXIY

4.4 BEJIMYMHAMU: CKOPOCTb, BPEMsI, pPACCTOSIHUE, LIEHY, KOJUYECTBO, CTOUMOCTb,
IPOU3BOIUTENILHOCTh, BpeMsl, 00BbEM pabOoThI

4.5 Haxonuth 3HaYeHNE QYHKIIUU 110 3HAYEHUIO €€ apryMeHTa
[Tonumath rpaduueckuii crnoco0 IMpeacTaBieHHUs U aHalIuW3a UH(OpMaluy,

4.6 U3BJICKaTh M WHTEPIPETHPOBATh WH(POpPMAIHMIO W3 TpauKOB pearbHBIX
IIPOLIECCOB U 3aBUCUMOCTEN

8 KVIACC
Kon
NpOBEPSIEMOro IIpoBepsiemble IpeaMeTHBIC Pe3yJIbTAThI 0CBOCHHS IPOrPaMMBbI
pe3yJbTarTa

1 Yuciia ¥ BbIYHMCICHHSA
Hcnonp30BaTh HadalbHBIE IMPEACTABICHUS O MHOXECTBE JIEHCTBUTEIIBHBIX

11 yhcesl Uil CpPaBHEHHUs, OKPYIVIEHWS W  BBIYMCIEHUH, H300paxarhb
JEHCTBUTENIBHBIE YUCIIa TOUKAMU HA KOOPAMHATHOM MPSIMOU
[TpuMeHATh TOHATHE apU(METHUYECKOTO KBAJAPATHOTO KOPHS, HAXOAUTh

12 KBaJ[paTHble KOpPHH, UCHOJB3Yysl TIpPU HEOOXOJUMOCTH  KaJbKyJATOD,
BBINOJIHATH MPeo0pa30BaHusl BBIPAKEHHM, COJEpKALUX KBaJIpaTHbIe KOPHHU,
HCIIOJIb3Ysl CBOMCTBA KOPHEN

13 Wcnonp3oBarh 3anucu OOJIBIIMX M MaJIbIX YHMCEN C IOMOILIBIO JIECATUYHBIX
npobeit u creneneit yucna 10

2 AuredpanyecKkne BbIPaKeHUS

21 [IpuMeHATh MOHATHE CTENEHW C LENbIM  II0Ka3aTeleM, BBIIOJIHATH
peoOpa3oBaHus BBIPAXKEHHH, COIEPIKALIUX CTENEHH C LIEIbIM ITOKa3aTesIeM

29 BbInonHATE TOKIECTBEHHBIE MPe0Opa30BaHUs PALlMOHAIBHBIX BbIpAXKEHHUH Ha
OCHOBE ITPaBMJI ICHCTBUIA HaJl MHOTOWIEHAMHU U aJredpanuyecKuMu IpoosMu

2.3 PacknapiBaTh KBaJIpaTHbBIN TPEXUIIEH HA MHOKUTENHN

24 [TpumensTh peoOpa3oBaHuUs BHIPAKEHUH Is PEIICHUs PasiMHBIX 3a7a1 U3
MaTEMAaTUKH, CMEXKHBIX IIPEMETOB, U3 PEAJIHON IPAKTUKH

3 YpaBHeHusI H HEPaBEHCTBA

31 Pemarps nuHeiiHbIE, KBaJgpaTHBIE YPaBHEHHA 1 palliOHAIbHbIE ypaBHEHMA,
CBOJISIIIMECS] K HUM, CHCTEMBI IBYX YPaBHEHUH C IBYMS IEPEMEHHBIMU
[IpoBOINTE MPOCTEHIINE UCCIIEIOBAHNS YPABHEHUN U CUCTEM YPABHEHUN, B

39 TOM 4YHCJIe ¢ IPUMEHEHHEM TpadHuuecKuX MpeJcTaBiIeHU (yCTaHaBIMBATH,

HMECT JIM YpaBHCHHUEC HWJIM CHCTEMa ypaBHeHI/Iﬁ peui€Hud, €CiIhn HUMECT, TO
CKOJIBKO, U TIPOYEE)
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[Tepexoauth OT ciiOBeCHOW (GOPMYIHPOBKH 3aJauul K €€ anreOpandeckoi
MOJEJIA C TOMOUIbIO COCTABJICHUS YPAaBHEHHUsI WU CHCTEMbl ypaBHEHUH,

3.3 WHTEPIPETHPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJadd TOJyYCHHBIN
pe3ynbTaT
[TpuMeHsTh CBOICTBA YMCIIOBBIX HEPABEHCTB /JIsl CPABHEHUS, OLIEHKHU, pellaTh
34 JIMHEMHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM M HX CHCTEMBI, JaBaTh
' rpaduyuecKkyr0 WUTIOCTPAIMI0 MHOXECTBA PEUICHUIl HEPaBEHCTBA, CHCTEMBI
HEPABCHCTB
4 DyHKIUN
[Tonnmarh ¥ MCHONB30BaTh (YHKIIMOHATHHBIC MOHSTHS W S3bIK (TCPMUHBI,
4.1 CUMBOJIMYECKHE 0003HAUCHHUS ), OTIPECIIATh 3HaUCHUE (PYHKITUN TI0 3HAYCHUTO
apryMeHTa, ONpeIesTh CBOWCTBA (DYHKIIUU 10 e€ TpaduKy
492 CrpouTtsb rpaduku y1eMeHTapHbIX QYHKIMN BUaa: y = k/x, Y =X4, Yy = X3,y =
x|, omuchIBaTH CBOICTBA YMCIOBOM (pyHKIIMU IO €€ rpaduKy
9 KJIACC
Kox
NpoBepsieMoro IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS POTPAMMBbI
pe3yJabTara
1 Yucsia ¥ BbIYHMCIEHUSA
11 CpaBHUBATH U YIIOPSAIOUYMBATH PALIMOHAIBHBIE H UPPALIMOHAIILHBIE YUCIIA
BrimonusaTe apupMerndeckue qeiCTBUS ¢ palliOHAIBHBIMHU YUCIIAMU, COYETast
1.2 YCTHBIE W THCHbMCHHBIE  NPUEMBI,  BBINOJNHATH  BBIYUCICHUS  C
UPPALMOHATILHBIMU YHCIIAMHU
13 Haxonuts 3HaueHus creneHei © LEIBIMI [I0KA3ATENAMH 1 KOpHE, BEIUUCIISTh
3HAUEHUS YHCIIOBBIX BBIPAKECHUH
14 OKpyTISTH § NEHCTBUTEIILHBIC YHCIIA, BBITIONHATE  TPUKHAKY pE3ynbTata
BBIUMCJICHHUH, OIICHKY YHCIOBBIX BBIPAXKEHUN
2 YpaBHeHUsI H HEPABEHCTBA
21 PemaTh nuHEHBIC U KBaJpaTHBIC YPAaBHEHUS, YPABHCHHSI, CBOISAIITUECS K HUM,
npocTeiiiue ApoOHO-palluOHAbHBIC YPaBHEHUS
Pemarp cucteMbl ABYX JMHEHHBIX YpaBHEHHH C ABYMS MEPEMEHHBIMU H
2.2 CUCTEMBl JBYX YpPaBHCHHM, B KOTOPBIX OJIHO YpaBHCHHWE HE SBISICTCS
JIMHEVUHBIM
Pemare TekcTOBBIE 3aauu  anreOpanyecKUM CIOcOOOM € TOMOIIBIO
2.3 COCTaBJICHUS ypPaBHEHUS WM CHUCTEMBI JIBYX YpPaBHCHHH C JABYMS
NIePEeMEHHBIMHU
[IpoBoauTh TpOCTEIINEe UCCIICIOBAHNS YPAaBHEHUI M CHCTEM ypaBHEHHH, B
24 TOM YHCIIE C TPUMEHEHHEM TIpadHuecKux Hpe)ICTaBJ'IeHVI/Iﬁ (Hammpumep,
yCTaHaBIMBATh, UMEET JIM YPABHEHHE WIIM CHCTEMa YPaBHEHHH PEIIeHUs, €CITH
HUMEET, TO CKOJIBKO)
Pemare nwWHEWHBIC HEPaBEHCTBA, KBAJPAaTHBIC HEPABEHCTBA, H300pakaTh
2.5 pelleHre HePaBeHCTB Ha YMCIIOBOM MPSIMOM, 3aIMUCHIBATh PEIICHHE C TOMOIIBIO
CUMBOJIOB
Pemath cucTemMbl TMHEHHBIX HEPABEHCTB, CHCTEMbI HEPABEHCTB, BKIIIOUAIOIITHE
2.6 KBaJIpaTHOE HEPABEHCTBO, M300pakaTh pEIICHWE CUCTEMBl HEPABCHCTB Ha

YHCI0BOM HpHMOﬁ, 3alMUCBIBATh PCHICHUEC C ITIOMOIIBIO CUMBOJIOB
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Hcnonws3oBaTh HCPABCHCTBA MMPHU PCIICHUHN PA3JIMIHBIX 3a1a4

DOYyHKIUUH

3.1

3.2

Pacno3naBare (yHKIMHM HW3y4eHHBIX BHIOB. I[loKa3bIBaTh CXeMaTHYECKU
pacnosioKeHHe Ha KOOPAUHATHON IJIOCKOCTH rpadukoB GyHKIHi Buaa: y=KX,
y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCHMOCTH OT 3HaueHHI KO3()(UIMEHTOB,
OTHUCHIBATh CBOMCTBA (DYHKITHI

[Toka3piBaTh CXEMaTHYECKH pPACIIOIOKEHHE Ha KOOPJMHATHOM IUIOCKOCTH
rpadukoB QyHKIMH Buna Y = VX, Y = [X| ¥ onMChIBaTh CBOICTBA (DyHKIUH

3.3

3.4

4.1

Crpouth U u300pakaTh CXEMaTHYECKH TpapUKH KBAaIPATUUHBIX (DYHKITHIA,
OIMCHIBATh CBOMCTBA KBAIPATUYHBIX (DYHKIMII 110 UX Tpadukam

Pacno3naBate KBagpaTHuHy0 (YHKLIHUIO 10 (opMyse, MPUBOAUTH MPHUMEPHI
KBaJIpaTHUHBIX (YHKIUI U3 peaibHON KU3HU, PU3UKU, TEOMETPUU

Apudmernyeckasi 1 reoMeTpUYeCKasi MPOrpeccuu

Pacnio3naBath apupMeTHIECKYIO U TEOMETPHUECKYIO TPOTPECCUU TTPHU Pa3HBIX
croco0ax 3amaHus

4.2

4.3

BhBITIONHATE  BBIYUCIICHUST C  UCHOJb30BaHWUEM (opmyn N-ro  wieHa
apuQMeTHUUECKOI 1 TeOMETPUUECKON MPOTPECCHi, CyMMBI IEPBHIX N YICHOB

I/I306pa)KaT]5 YJICHBI II0CJIACAOBATCIIBHOCTHM TOYKAMHM Ha KOOp,Z[HH&THOfI
IIJIOCKOCTH

4.4

Pemats 3amaum, cBA3aHHBIE C YHCIOBBIMU IOCIEIOBATEIBHOCTSIMHU, B TOM
YuClIe 3aJa4d M3 PEAIbHOM >KHU3HU (C HCIOJIB30BAHUEM KaJbKYJISTOPA,
I (PPOBBIX TEXHOJIOTHA)

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

Yucaa v BLIYUCIEHUS

11

Jlpobu OOBIKHOBEHHBIE U JECSATHUYHBIE, MEepexoa OT OAHOM (opmbl 3amucu Jpodeit k
apyroi. IloHsATMe panMOHANBPHOIO 4YHCIHA, 3alKiCh, CPABHEHME, YIOPAIOYHMBAHHE
palMOHATIBHBIX YUCEI

1.2

1.3

14

Apudmernueckue JeMCTBUS ¢ pallMOHAIBHBIMH YHcliaMu. Pemienue 3a1ay u3 peainbHOU
IPaKTUKU Ha 4acTH, Ha ApoOu

CremneHs ¢ HAaTypaJbHbBIM ITOKA3aTCJICM: OIPCACIICHUC, npeo6pa30BaHHe BBIpa)KeHI/Iﬁ Ha
OCHOBC OIIPCACIICHUSA, 3aIINCh OOJIBIIIMX YHCeI

HpOLICHTBI, 3aluChb IMMPOLCHTOB B BUJIC ,Z[pO6I/I n ,Z[pO6I/I B BUJIC IIPOLICHTOB. TpI/I OCHOBHBIC
3aaa4M Ha OIPOLUCHTHI, pCIHICHUEC 3aaa4 U3 peam,HoiI IMPAKTHUKN

1.5

HpI/IMeHeHI/Ie IIPHU3HAKOB ACJIMMOCTH, PA3JIOKCHUC HAa MHOXKHUTCIIN HATYPAJIbHBIX YUCEIT

1.6

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE MIpsiMasi U 0OpaTHasi MPOMOPIIMOHATBHOCTH

AuiredpanyecKkue BbIpasKeHUs1

2.1

2.2
2.3

IlepemeHHBIE, YUCTOBOE 3HAYEHHUE BBIPAXKEHUS C TIEPEMEHHON. JlomycTHUMBbIE 3HAYEHUS
IIEPEMEHHBIX

[IpencraBnenne 3aBUCUMOCTH MEXIY BETWYMHAMU B BHJE (OpMYJbl. BeraucieHnus mo
dopmynam

[IpeobpazoBanue OyKBEHHBIX BBIPAXKEHUH, TOKAECTBEHHO PaBHBIEC BBIPAYKEHUS
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2.4

CBolicTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTEIEM

OIIHO‘-IJICHBI 1 MHOrowIeHEI. CTeleHbh MHOTOYJICHA. CJIO)KGHI/IG, BbIYUTAHUC, YMHOXCHHUC

2.5
MHOT'OYJICHOB

26 @DopMysIbl COKPAEHHOTO YMHOXKEHMSI: KBaJpaT CyMMBI U KBaapaT pasHoctd. Popmyia
pa3sHOCTH KBagparoB. Pa3noxkeHne MHOrOWICHOB HA MHOKUTEIN

3 YpaBHeHuUst

31 YpaBHeHHUe, KOpEHb YpaBHEHUs, TIPaBUIIa IpeoOpa3oBaHus ypaBHEHUS, PABHOCUILHOCTD
YPaBHEHUH

32 JIuneiinoe YPaBHEHHE C 0):[H0v1?1 [IEPEMEHHOM, YUCIO0 KOpPHEW JMHEHHOIO YpPaBHEHWS,
pEILIEHNE JINHENHBIX ypaBHEHUI

33 COCTaBJ'IeIEI/Ie YPaBHEHHUH IO YCIOBHIO 3a7a4d. PelleHne TeKCTOBBIX 3a/1ad ¢ MOMOILBIO
ypaBHEHUH

3.4  JluneliHOE ypaBHEHHUE C JBYMs IEPEMEHHBIMH U €T0 rpaduk
Cucrema JByX JMHEHHBIX YpPaBHEHMH C JABYMs IepeMeHHbIMH. Pemienue cucrem

3.5  ypaBHeHMi cocoOOM MoAcTaHOBKH. IIpuMepsl pelieHns: TEKCTOBBIX 3ajay ¢ MOMOLIbIO
CUCTEM YpaBHEHUU

4 Koopaunartsl u rpadpuxku. ®yHkuun

4.1  KoopauHaTta TOUKH Ha MPSAMOU

4.2  Yucnosele NpoMeXyTKU. PaccTosiHMe MeXy ABYMS TOUKaMU KOOPAWHATHOM MpsIMOM

43 Hp}IMOYFOJ'IBHUaSI cucrema koopauHat, ocu Ox u Oy. Abcuucca U opAuHaTa TOYKU Ha
KOOPJAMHATHOM IIJIOCKOCTH

4.4  Tlpumepsl rpaduKOB, 331aHHBIX (hopMynaMu. UTeHne rpaduKoB peaabHbIX 3aBUCUMOCTEH

45  Tlonstue pynkuuu. ['paduk pynkuuu. CBoricTBa PyHKIHIA

4.6  Jlunevinas @ynkuus, e€ rpaduk. ['padux GyHkimm y = [x|

4.7 | TI'paduueckoe perieHue JTUHEHHBIX YPaBHEHUI U CUCTEM JIMHEHHBIX ypaBHEHUH

8 KVIACC

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1 Yucna v BIYUCICHUS

11 KBanparusiii kopenb u3 uucia. [loHstue 00 uppanuoHanbHOM uwmcie. [lecsaTuynbie
npUOJIMKEHUS. UPPALIMOHAIBHBIX YHCEIT

19 CBoiicTBa apu(pMEeTHYECKUX KBaJpaTHBIX KOpPHEH U UX MPUMEHEHUE K NMPeoOpa3oBaHHIO
YHCIIOBBIX BBIPA)KEHUW U BBIUUCICHUSIM. [[eiCTBUTENbHBIC YHCIIa

1.3  Crenenb ¢ 11enbIM MOKa3aTesieM U e€ cBoiicTBa. CTaHmapTHAS 3aIMCh YUCIIA

2 Auredpanyeckune BbIPaKeHHUs

2.1  KsagpaTHblil TpEXUIIEH, pa3IoKeHUE KBAIPATHOTO TPEXUICHAa HA MHOKUTEIH

2.2 | Anrebpanueckas 1po6b. OCHOBHOE CBOMCTBO anredpanyueckoi Apoou

2.3  CnoxeHue, BBIYMTAaHUE, YMHOKEHHE, JICJICHUE alre0pandeckux JIpooei

2.4  PamumoHanbHble BRIpaXKEHUS U UX IpeoOpa3oBaHue

3 YpaBHeHUsI 1 HEPABEHCTBA

3.1  Ksamparnoe ypaBHeHHe, popMylia KOpHEH KBapaTHOro ypaBHeHus. Teopema Buera

3.2 | PemeHue ypaBHEHUH, CBOJSANINXCS K TUHCHHBIM M KBAAPATHBIM

3.3 IIpocrteiimme qpoOHO-paliOHATHHBIC YPABHEHHS
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I'paduueckas uHTEpHIpeTalvs YpaBHEHUN C ABYMS MEPEMEHHBIMHU M CUCTEM JIMHEHHBIX

3.4  ypaBHeHMI ¢ AByMs IlepeMeHHbIMU. [IpuMepsl perieHus CUCTeM HETMHENHBIX YpaBHEHUN
C IByMsI IepeMEHHBIMU

3.5 | PemieHue TEKCTOBBIX 3a7a4 aJIreOPanIECKIM CIIOCOOOM

3.6 | UucnoBble HEpaBEHCTBA M X CBOWCTBA

3.7  HepaBeHCTBO ¢ OAHOI epeMeHHOU

3.8  PaBHOCHIBHOCTH HEPABEHCTB

3.9  JluHeiiHble HEPABEHCTBA C OJIHOW MTEPEMEHHOMN

3.10 CucreMbl JIMHEHHBIX HEPABEHCTB C OJTHOW MTEPEMEHHOMN

4 DYyHKIUT

41 [Tonsitue Gynkiuu. O6MacTh ONMpEaeICHUS U MHOXKECTBO 3HaUeHUM GyHKIMU. CTIOCOOBI
3a1aHust PyHKIHHA

4.2  T'paduk ¢pynkuuu. Urenue cBoicTB GyHKIMHU N0 e€ TpaduKy

4.3  Tlpumepsl rpadukoB HYHKIIHIA, OTPAKAOIIUX PEaTbHBIE MPOLIECCHI

44 DyHKIMY, ONKMCHIBAIOILKE MPSAMYIO U 00OpPaTHYIO MPONOPLIUOHANBHBIE 3aBUCUMOCTH, UX
rpaduku

45  ®Oywkuum y =x? y = x’

4.6  ®yakumumy = [IX, Y = |x|

4.7 | I'papuueckoe pelieHUEe ypaBHEHUI U CUCTEM YpaBHEHUM

9 KJIACC

Kona IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS

1 Yucjia ¥ BBIYHCIEHHUSA

11 ParonansHbIe Ynciia, MppaMoHATbHBIC YMCIa, KOHEYHbIE U OSCKOHEYHBIE JIECATHYHBIC
Jpobu
MHOXeCcTBO JAECUCTBUTENbHBIX YHUCEN, ACUCTBUTEIbHBIE YHCIA Kak OECKOHEUHbIE

1.2  pecsatmunbie apoOH. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXIY MHOXKECTBOM
JeMCTBUTENIBHBIX YUCEN U KOOPAMHATHOM npsiMmoid. CpaBHEHHE M CTBUTENILHBIX YHCET

1.3 | Apudmernueckue neiicTBUS ¢ 1€HCTBUTEIBHBIMY YHCIAMU
W3mepenusi, npuOImkeHus, oueHKH. Pa3Mepbl OOBEKTOB OKPYXKAIOIIEro MHpA,

14 | /UTMTEITBHOCTE NPONECCOB B OKPYXKAKOIIEM MHPE. [MpubmmxEHHOE 3HAYCHNE BEIWYHHEI,
TOYHOCTh mpuOmmxkeHus. OkpyrieHue uwucen. [Ipukuaka W OLIEHKAa pe3yabTaToB
BBIYUCIICHUH

2 YpaBHeHUs] U HEPABEHCTBA

2.1  VYpaBHeHUs c OJJHOU EPEMEHHOM

2.2 JIuneitHoe ypaBHeHue. Pemenue ypaBHEHUH, CBOASAIINUXCS K TUHEUHBIM

2.3  KsagpartHoe ypaBHeHue. PerieHne ypaBHeHUH, CBOAALIMXCS K KBAJAPATHBIM

24 BHKBa;[pflTHoe ypaBHeHue. IIpumepsl pelieHus ypaBHEHMH TpPETbe M 4ETBEPTOU
CTETIeHEH pa3ioKeHNEM Ha MHOKHUTEIH

2.5 | Pemenue mpoOHO-paIOHAEHBIX YPaBHEHHHA

2.6 Cucremsl ypaBHEHH

2.7  VYpaBHeHHE C IByMsI IEpEeMEHHBIMH U €ro rpaduk

2.8 Pemienue cucteMm IBYX JUHEHHBIX YpaBHEHUH ¢ ABYMS IIEpEMEHHBIMU

29 Pemenue cuctem JByX ypaBHEHUH, OJTHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpPOH

CTCIICHHU
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2.10

I'padmueckast HHTEpIPETALIUS CUCTEMBI YPAaBHEHUH C ABYMS IEPEMEHHBIMU

2.11 PemieHue TEKCTOBBIX 33/1a4 alreOpandecKuM CIIocOOOM

2.12  YucnoBble HEpaBEHCTBA U X CBOMCTBA

2.13 Pemienue TUHEHHBIX HEPABEHCTB C OJIHOM MEPEMEHHON

2.14 Pemienue cucTeM JMHEHHBIX HEPABEHCTB C OJTHOW NEPEMEHHOI

2.15 KsangparHble HepaBEeHCTBA

2.16 TI'paduueckas MHTEpIIpeTALUs] HEPABEHCTB M CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMU

3 DYyHKIUT

31 KBagpatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. Ilapabona, KOOpIMHATHI BEPLIMHbI
napaboIIbl, 0Cb CHMMETPHH MapadoIbl

3.2 | I'paduku dpynkumit y=KX, y=kx+b u ux cBoiictBa

3.3 | I'paduku dpynkumit y=k/X, y = x° u ux cBoiicra

3.4 | TI'paduku QyHKIUH , U UX CBOWCTBA

4 YucJi0BbIE MOCJIe10BATEIbHOCTH

41 Onpenenenue u cHnocoObl 3aJaHHUA  4YUCIIOBBIX IIOCIEAI0BATEIbHOCTEH. 3ajaHue
MIOCJIEIOBATEIBHOCTH PEKYPPEHTHOM (hopMysoi 1 popmMyIioii N-ro dieHa

49 Apudmernueckass nporpeccus. Popmynbl N-ro 4ieHa apuMETHUECKONW MPOTPECCHH,
CYMMBI IEPBBIX N YJIEHOB

43 ['eomerpuueckast mnporpeccus. @opMmyiibl N-ro wieHa IE€OMETPUYECKOHl Mporpeccuu,
CYMMBI IEPBBIX N YWICHOB

44 N300pakeHne 4ieHOB apu(METHUYECKOW U I'€OMETPHUYECKOM NMpOrpeccuili TOukaMu Ha
KOOPJAMHATHOM IIJIOCKOCTH. JIMHEHHBIN U 3KCIIOHEHIIMAIbHBIA POCT

4.5 | CnoxHbl€ IPOLIEHTHI

MPOBEPSEMBIE HA OI'D 11O MATEMATHUKE
TPEBOBAHUA K PE3YJIBbTATAM OCBOEHUS ITPOI'PAMMBbI
Koxa
HpoBepsIeMoro IIpoBepsiemble TPedOBaHUS K NMPEAMETHBIM pe3yJibTaTamMm
TrpeGoBaHus OCBOEHHSI IPOrPaMMBbl

YMeHue onepupoBaTh HMOHSTUSIMH: MHOKECTBO, MOJIMHOKECTBO, OIEpaluu
Ha/l MHOXKECTBaMH; YMEHHUE ONEepUpPOBaTh MOHATUAMU: Tpad, CBA3HBIN rpag,

1 JIE€PEBO, IUKJ, IPUMEHATh WX IPHU PELICHUM 3a/1ay; YMEHHUE HCIIONIb30BaTh
rpaduveckoe MpeaACcTaBICHNe MHOXKECTB JUIsl ONTUCAHUS PealibHBIX MPOLIECCOB
U SIBJICHU, IPU PEIICHUH 3aa4 U3 JPYTUX Y4eOHbIX MMPEIMETOB

YMeHHe OomnepupoBaTh MOHATHSAMH: ONpENEICHUE, AaKCHOMa, TeopeMa,

5 JI0Ka3aTelIbCTBO; YMEHHE PACIIO3HABATh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUSA,
MIPUBOAUTH PUMEPBI U KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAHUS W OTPULIAHUS
BBICKA3bIBAaHUH

YMeHue onepupoBaTh NOHATHUSAMU: HATYPaIbHOE YHCIIO, TPOCTOE U COCTABHOE
YHCII0, IETMMOCTh HATypaJIbHBIX YHMCEN, IPU3HAKU JIEIMMOCTH, LIEJI0E YHCIIO,
3 MOJ1yJIb YKCJa, OOBIKHOBEHHAs ApO0b U JecsITUYHas Apo0b, CTAHIaPTHHIN BU]L
YuCciaa, PALMOHAIBHOE YHMCIO, MPPALMOHATIBHOE YHUCIO, apHU(PMeTHUecKUn
KBaJIpaTHbIN KOPEHb; YMEHHE BBIMIOJIHATD JEHCTBUS C YUCIAMU, CPABHUBATH U
YIOPSAOYMBATh 4YMCIIA, NPEACTABISATh 4YKCIAa HAa KOOPAMHATHOM NPSIMOM,
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OKpYIJISTh 4YHUCJIAa; YMEHUE JieJaTh TMPUKUAKY M OLIEHKY pe3yibTaTa
BBEIYHCIICHUN

VMeHHe ONepHpoBaTh MOHATUSIMU: CTEHECHb C IEJNbIM [OKa3aTeleM,
apudMeTHUECKUIl KBaJpaTHBI KOpEeHb, MHOTOWICH, ajaredpandeckas Ipoosb,
TOXJECTBO; 3HAKOMCTBO C KOPHEM HATYPAJIbHOI CTEIeHH OOJbIIE ¢IHHUILIBL;
YMEHUE BBIMOIHATH pacuéThl o hopMynam, npeoOpa3oBaHus LEIbIX, TPOOHO-
palMOHANBHBIX BBIPKECHUH M BBIPAXKCHHH C KOPHSAMH, Ppa3JIOKCHHUE
MHOTOWICHA Ha MHOXXHTEIH, B TOM YHCJIE C HCIOJIb30BaHHEM (OPMYI
Pa3HOCTH KBAJPATOB U KBaJpaTta CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh NOHATUAMU: YHCIOBOE PABEHCTBO, YPABHEHHUE C OJJHOU
IIEPEMEHHOM, YMCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IICPEMEHHOM; YMEHHE
pewiath JMHEWHbIE U KBaJpaTHblE YypaBHEHMs, APOOHO-pallMOHAIBHbBIE
YpaBHEHUs C OJHOW IIEPEMEHHOM, CUCTEMBI ABYX JIMHEWHBIX YPAaBHEHUH,
JMHENHHbIE HEPABEHCTBA U UX CUCTEMBI, KBaJIpaTHbIE U APOOHO-pALlMOHATIbHBIE
HEPaBEHCTBA C OAHOW IIEPEMEHHOM, B TOM YHMCIIE IIPU PEIICHUM 3a1ad W3
JpPYTHX TPEeAMETOB M IPAaKTUYECKUX 3a7ad; YMEHUE HCIIONIb30BaTh
KOOPJMHATHYI0 NPSIMYIO U KOOPJAMHATHYIO IUIOCKOCTh JJIsi M300pakKeHUs
pELIECHUI ypaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue omnepupoBarh MOHATHAMU: (GYHKUMSA, rpaduk (QyHKIMM, HYJIH
(GYHKIIMM, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, IPOMEKYTKH BO3pacTaHus,
yObIBaHUs, HauOoJiplllee M HauMEHbIee 3HAueHUs (YHKUMU; YMEHHE
OTIEPHPOBATH MOHATUSAMHU: TIPSMAasi IPOTIOPIUOHATILHOCTD, TMHEWHAs () YHKIIHSA,
KBaJgpaTuuHas (QyHKIMsA, oOpaTHas MPONOPLHOHAIBHOCTh, Hapaboua,
runep0oia; yMeHue CTpouTh rpaduku (pyHKIHA, UCTIOIB30BATh IpadUKU IS
OIpEeZCIICHUs] CBOWCTB IPOLECCOB U 3aBUCUMOCTEH, IUIS PELICHUs 3ajad U3
OpPYTUX Yy4eOHBIX MPEIMETOB U pEalbHOM JKHW3HM; YMEHHE BBIpaXKaTb
dopMynaMu 3aBUCMMOCTH MEX]ly BETMUYMHAMHU

YMeHne OIICPHUPOBATH NOHATUAMM: IMOCJICIOBATCIILHOCTD, aqu)MeTHHGCKaﬂ n
reoMeTpuuecKkass  IPOrpecCMM;  YMEHHE  MHCIONIb30BaThb  CBOICTBa
MocJe0BaTeNbHOCTEN, (POPMYIBl CyMMBI U OOILEr0o WiIEHa MpPH PEUICHUH
3aja4, B TOM YHCJIe 3a/1a4 U3 JPYTUX y4eOHBIX MPEAMETOB U PEabHOM KU3HU

YMeHue pemarh 3ajjaud pa3HbIX TUIOB (B TOM YHUCIIE€ Ha MPOLEHTHI, JOIH U
4yacTH, JIBWKEHHE, pabdoTy, IIEHy TOBAapOB M CTOMMOCTb IHOKYIOK WU YCIYT,
HAJIOTH, 3aJaud M3 O00JacTh YNpaBieHHs JHMYHBIMH M CEeMEWHBIMU
(¢uHaHCaMM); YMEHUE COCTaBIISITh BBIPAXXEHUs, YPaBHEHUS, HEpaBEHCTBA U
CUCTEMBI II0 YCJIOBHIO 3aJaud, HCCIEAOBATh IIOJYYCHHOE peEUICHUE U
OLICHMBATh MPaBAON0I00HOCTh MOJTYYEHHBIX PE3YJIbTAaTOB

10

YMeHue omnepupoBaTh MOHATUAMHU: (UTYypa, TOUKA, OTPE30K, MpsMmas, Jyd,
JOMaHas, yroj, MHOTOYTOJIbHHUK, TpPEYroJbHUK, pPaBHOOEAPEHHBIH U
PaBHOCTOPOHHUI TPEYroJIbHUKH, MPSIMOYIOJbHBIM TpPEyroJbHUK, MeauaHa,
OucceKTpuca M BBICOTA TPEYTOJIbHUKA, YETHIPEXYTOJIbHUK, MapajlieIorpaMM,
poMO, IPSIMOYTOJIbHUK, KBAApaT, Tpareus; OKpyK HOCTb, KpYyT, KacaTellbHas;
3HaKOMCTBO C IPOCTPAHCTBEHHBIMH (PUTypaMH; yMEHHUE PelIaTh 3a1a4H, B TOM
YUCJIEe U3 MOBCETHEBHOM KU3HH, HA HAXO0XKJICHUE T€OMETPUUECKNX BEJINYUH C
IPUMEHEHHEM M3yUYEeHHBIX CBOUCTB UTyp U (aKTOB

YMeHue  omnepupoBaTh  MOHSATHSAMHU:  PaBEHCTBO  (GUIYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapajlIeIbHOCTh U MEPIEeHIUKYISIPHOCTh MPSMBIX, YTOJ
MEXy NMPSAMBIMH, TEPHEHIUKYISApP, HAKJIOHHAsS, MPOEKIHs, nogodue duryp,
MOJI0OHbIE TPEYrOJbHUKHU, CHUMMETpPUSI OTHOCUTEIBHO TOYKHM U MPSIMON;
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11

YMEHHUE paclo3HaBaThb pPAaBEHCTBO, CHMMETpUI0O U monxobue uryp,
HapauIeIbHOCTh U MEPIEHANKYISIPHOCTD MPSIMBIX B OKPYXKAIOLIEM MHPE

YMeHue onepupoBaTh MOHATUSIMHU: JJIMHA, PACCTOSIHUE, YToJl (BEIMYMHA YIJIa,
CHUHYC U KOCHUHYC yTJla TPEYTOJIbHUKA), TUIOIa/Ib; YMEHUE OLIEHUBAThH pa3Mephl
MIPEAMETOB U OOBEKTOB B OKPYIKAIOIIEM MHUPE; YMEHUE MPUMEHATH (POPMYJIIbI
nepuMeTpa U IUIOIIAd MHOTOYTOJbHUKOB, UIMHBI OKPY>KHOCTH M IUIOLIAIN
Kpyra, o0bemMa NPSIMOYTOJIBHOTO TapajUIe/ICIUIeIa; YMEHHE TNPUMCHSITh
MPU3HAKU PABEHCTBA TPEYTOJIBLHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHHUKA,
teopemy Ilucdaropa, TpuroHoMeTpuYECKHe COOTHOIICHHUS JIJIi BBIUYMCICHUS
JUIMH, PACCTOSIHUM, TUIOIIAAEH

12

YMmenue n300paxars miIockue GUrypsl 1 ©IX KOMOWHAIMH, IPOCTPAHCTBEHHBIE
burypbl OT pykH, ¢ MOMOUIbI0 YEPTEKHBIX MHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEJCTB 10 TEKCTOBOMY WJIM CUMBOJIBHOMY OIIMCAHHIO

13

YMeHHe OmnepupoBaTh MOHATUAMU: NPSIMOYIOJbHAsl CHUCTEMa KOOPJAWHAT;
KOOPJMHATBI TOYKH, BEKTOP, CyMMa BEKTOpPOB, IIPOMU3BEICHUE BEKTOpa Ha
YUCII0, CKAJIIPHOE ITPOU3BEICHNE BEKTOPOB; YMEHHE UCII0Ib30BATh BEKTOPHI U
KOOPJIMHATHI IS IPEICTaBICHUs JaHHBIX U PELICHUA 3aJa4, B TOM YUCIC U3
JPYTUX Y4EOHBIX MIPEIMETOB U pEaJIbHOM JKU3HU

14

15

YMeHue onepupoBaTh MOHATUAMU: CTOJIOUMKOBBIE U KPYrOBbIE TUAarpaMMbl,
TaONuIBl, cpefHee apupMeTndyecKoe, Merana, HanOobIlllee U HauMEHbIIee
3HA4YeHUs, pa3Max YMCIOBOTO HabOpa; yMEeHUE U3BJIeKaTh, UHTEPIPETUPOBAThH
U 1npeoOpa3oBbIBaTh MHGOpPMAIUIO, IPEACTABICHHYIO B TaOauIax U Ha
qyarpaMmax, OTpPaXKaloL[ylH0 CBOWCTBA UM  XapaKTEPUCTHKU peabHbBIX
IIPOLIECCOB U SIBJICHUM; yMEHHME pacllo3HaBaTb W3MEHYUBBIE BEJIUYMHBI B
OKpY’KalolIeM MUpe

YMeHue omepupoBaTh MOHATUAMHU:  CIy4alHBIH  ONBIT  (CIy4alHBIN
HKCIIEPUMEHT), 3JIEMEHTApHOE COOBITHE (RJIEMEHTAPHBIN UCXOM) Cay4yailHOro
OMbITa, CllyyailHOE COObITHE, BEPOSTHOCTb COOBITHS; YMEHHE HaXOIHUTh
BEPOATHOCTH CIy4YallHBIX COOBITUH B OIBITAX C PaBHOBO3MOXKHBIMU
HJIEMEHTAPHBIMM ~ COOBITHSIMM;  YMEHHME  peliaTh  3aJauyd  MEeTOJOM
OpPraHU30BaHHOIO Iepedopa M C MHCHOJIb30BAHUEM IIPAaBUIIA YMHOXKEHUS;
YMEHHUE OLIEHUBATh BEPOSITHOCTU PEaJbHBIX COOBITUH W SBICHUH, TOHUMATh
POJIb IPAKTUYECKU TOCTOBEPHBIX U MAJIOBEPOSATHBIX COOBITUI B OKPYKAIOLIEM
MHUpE M B OKHM3HHM; 3HAKOMCTBO C IIOHATHEM HE3aBUCUMBIX COOBITHH;
3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHUCE U €r0 POJIbI0 B MACCOBBIX SIBJICHUSIX

16

YMeHne BbIOMpATh MOAXOMSIINA M3YYSHHBIM METOJ I pEelIeHUs 3a7auu,
IIPUBOJIUTH IIPUMEPBI MATEMATUUYECKUX 3aKOHOMEPHOCTEN B PUPOJIE U )KU3HH,
pacrno3HaBaTh MPOSBICHUE 3aKOHOB MATEMAaTUKU B HCKYCCTBE, OIHCHIBATh
OTAEJBHBIE BBIIAIOLINAECS pE3yJIbTaThl, ITOJIYYECHHBIE B XOJAE pa3BUTHUS
MAaTeMaTUKU KaK HayKH, MPUBOAUTH MPUMEPHI MATEMATHYECKUX OTKPBITUN U
MX aBTOPOB B OT€UECTBEHHOW U BCEMUPHON UCTOPUHU

HEPEYEHbB 3JIEMEHTOB COAEPKAHUAA,
ITPOBEPAEMBIX HA OI'D 11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1 Yuciia 1 BBIYUCICHUSA

1.1 | HarypanbHble u 1enble yncna. [Ipu3Haku 1eTMMOCTH 1eNbIX YUCEeT

1.2 | OObIKHOBEHHBIE U IECTUYHBIE TIPOOU, IPOLIEHTHI, OECKOHEUHBIE TEPUOANIECKHIE APOOH
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1.3

PaL[I/IOHaJIBHBIe qucJiia. ApI/I(l)MeTI/I‘{eCKI/Ie oncpanru ¢ paivuOHAJIbHBIMU YU CIIAMU

1.4 | JleficTBUTENbHBIC YHCIa. Apr(pMETHIECKUE ONIEPAIIUH C ACHCTBUTEIHLHBIMHI YHCIAMH
15 HpI/I6Jm>KéHuHLIe BBIYMCIICHHS, MIPaBHa OKPYIJICHUS, NMPHUKHUIKA U OLIEHKA pe3ysbTaTa
BBIUMCIICHUM
2 AuiredpanyecKue BbIpasKeHUs1
2.1  bykBeHHbIE BBIpOKECHHUSI (BBIPAKCHUS C IEPEMEHHBIMH )
29 Crenenp ¢ nenslM nokaszareneM. CTeneHb ¢ paluoOHaJIbHBIM IOKa3areneMm. CBoiicTBa
CTETEeHH
2.3  MHOrouyieHsl
24  Anrebpanueckas 1poOb
25 Apudmernaeckuit KOpeHb HaTypajdbHON cTeneHu. JleWcTBus ¢ apupMETHICCKUMHU
KOPHSIMU HAaTypaJIbHOW CTETIEHU
3 YpaBHeHUSs] H HEPABEHCTBA
3.1  Lenblie u gpoOHO-panmoHaNbHbIe ypaBHeHH. CHCTEMBI U COBOKYITHOCTH YPaBHEHUH
3.2 | Llenble u qpoOHO-palMOHANbHBIE HEpaBeHCTBA. CUCTEMBI M COBOKYITHOCTH HEPABEHCTB
3.3 | Pemenue TeKCTOBBIX 3a1a4
4 YucsioBble NOCT€10BATEILHOCTH
4.1 | IlocnemnoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS MTOCIEA0BATEIHHOCTEN
4.2 | Apudmernueckas u reomerpudeckas nporpeccun. opmyna CI0KHBIX MPOLIEHTOB
5 DYyHKIIUT
Oyukius, crnocoOwl 3amanus QyHkuu. 'padux ¢yskmumn. OOnacTs ompeneicHus |
5q  MHOXECTBO 3HaueHuil Qynkuuu. Hymn ¢ynkuuu. IIpomexyTKkn 3HAKOMOCTOSHCTBA.
[IpomMexyTKM MOHOTOHHOCTH (QYHKIMHA. MaKCUMyMbl M MHHUMYMBI ()YHKIIHH.
HawuOonpIiee 1 HauMeHblee 3HaYeHUEe (PYHKLIUU Ha IPOMEKYTKE
6 KoopanHaThl Ha NPAMOI M NJIOCKOCTH
6.1 KoopaunaTHas npsmas
6.2  JlekapTOBbI KOOPAMHATHI Ha MIOCKOCTU
7 I'eomerpus
7.1  T'eomerpuueckue GpUrypbl U UX CBOWCTBA
7.2 | TpeyroibHUK
7.3 | MHOrOyroibHUKH
7.4 OKpyXHOCTb U KpYyr
7.5  VI3MepeHue reoMeTpUUYECKUX BEIUYUH
7.6  BekTophl Ha IMIIOCKOCTH
8 BeposiTHOCTH U CTATHCTHKA
8.1 OmucaTenpHas CTaTHCTUKA
8.2 BeposTHOCTB
8.3 Kombunaropuka
8.4 MmuoxecTBa
8.5 TI'padwr
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YYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

Maremaruka. AnareOpa: 7-i kimacc: 0a30BbId YPOBCHB: YUeOHHMK, 7 Kiacc/ MakapblucB
IO.H., Munmtiok H.I'., HemxoB K.M. u papyrue; mom pen. TemskoBckoro C.A.,
Axmmoneproe obmiectBo «M3narenbctBo «IIpocBenienne.
Matemartuka. Anrebpa: 8-if kiacc: 0a30BBI YpOBEHb: y4eOHUK, 8 Kiacc/ MakapbueB
IO.H., Munmioxk H.I'., HemkoB K.W. u napyrue; mon pea. TenskoBckoro C.A.,
AknmonepHoe obmectBo «M3natenscTBO «IIpocBerieHue»
Maremaruka. Anredpa: 9-it kiacc: 0a30BbIi YPOBEHB: YUeOHHK, 9 Kiacc/ MakapblueB
IO.H., Munmtiok H.I'., HemxoB K.M. u napyrue; mom pen. TemskoBckoro C.A.,
Axuunonepsoe obmiectBo «M3narenscTBo «lIpocBemenue»

METOJINYECKHUE MATEPHUAJIBI 1J151 YUUTEJIA
Metoandeckoe mocodue K MpeIMeTHON JIMHIUU yaeOHuKOB 1o anreope FO. H.

MakaperdaeBa, H. I'. Munatok, K. 1. HemkoBa u np. Marematuka. Anredpa 7-9 Kiacchl.
ba30BeIil ypOBEHB

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI
N PECYPCBI CETU UHTEPHET

bubnuroreka L{OK https://m.edsoo.ru
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