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1. IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O
IMPEJIMETA

Anredpanyeckne BbIPaKeHUs

Buvinycknux nayyumes:

® OIIEpPUPOBATh TOHATUAMU «TOXKIECTBO», «TOXKIIECTBEHHOE MpeoOpazoBaHUE», pellaTh
3aJa4u, coJieprkalire OyKBeHHbIe JaHHbIe, paboTaTh ¢ GopMyIamMu;

® BHITMOJIHATh TPEOOpa3oOBaHUE BBIPAKEHUH, COJAEpXKAIIUX CTENEHH C HATypaIbHBIMU
IIOKa3aTeIIsIMHU;

® BBITIOJIHATh TOXKIECTBEHHbIE MPEeoOpa3OBaHUsl PALMOHANBHBIX BBIPAKEHUN Ha OCHOBE
MPaBUJI IEUCTBUI HAJI MHOTOWIEHAMU;

® BBINOJIHATh Pa3JI0KEHUE MHOIOYIEHOB HA MHOKUTEIH.

Buvinycknux nonyuum 603modcnocms HaAy4umucsi.

® BBINIOJHATh MHOTOILIATOBBIE MPe0oOpa30BaHUS PALMOHAIBHBIX BBIPAKEHUH, MPUMEHSS
HIMPOKUI HAOOp crIOCOOOB U MPUEMOB;

® IPUMEHATh TOXIECTBEHHBIE MpeoOpa3oBaHMs [UIsl pEHIeHHUs 3aJad M3 Pa3IuYHbIX
pa3zienoB Kypca.

YpaBHeHus

BoinyckHuk nayqumcsi:

e peniath JIMHEWHBIC YPAaBHEHHUS C OJTHOM NMEPEMEHHOM, CUCTEMBI ABYX YPaBHEHHH C IByMS
HepEMEHHBIMH;

® IOHMUMATh YPAaBHEHHE KAaK BAXHEUIIYID MaTEeMaTHYECKYyI0 MOJIENb JUIsl ONUCAHUSA U
U3yYeHHs] pa3HOOOPA3HBIX PEANbHBIX CUTYallMid, pemiaTb TEKCTOBBIC 3aJa4yM alreOpanvecKuM
METOJIOM;

® NIPUMEHATH TpadUUecKue TMPEACTABICHUS ISl UCCIICAOBAaHUS YPAaBHEHUH, CCIIEIOBAHNUS
U peIIeHUs] CUCTEM YPaBHEHHH C IBYMsI TEPEMEHHBIMHU.

BuinyckHux noayuum 603mM0oHCHOCMb HAYUUMbCAL.

® OBJAJICTh CIEIHATBHBIMH TPUEMAaMHU PEIICHUS YpPaBHEHWH M CHUCTEM YpaBHEHHIA;
YBEpEHHO NMPUMEHSATH alnmapaT ypaBHEHUH I pelieHus pa3HooOpa3HbIX 3a/1a4 U3 MaTEMaTHUKH,
CMEXHBIX TPEIMETOB, TIPAKTUKH;

® NIPUMEHATh TrpaduyecKue MpeACTaBIeHHUs A HUCCIEAOBAaHUS ypaBHEHHUH, CUCTEM
YpaBHEHMH, coAepKalnx OyKBEHHbIE KO HUIIMEHTHI.

HepagencrBa

BuinyckHuk nayuumcs:

® [IOHUMATh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSA3aHHbIE C OTHOLLIEHUEM HEPAaBEHCTBA,
CBOICTBA YHCIIOBBIX HEPABEHCTB;

® pelaTh JMHEWHbBIE HEPABEHCTBA C OAHON IEPEMEHHOM U UX CUCTEMBI; peIlaTh
KBaJpaTHbIC HEPABEHCTBA C OMIOPOM Ha rpauecKue MpeICTaBICHuU;

® IPUMEHSATH anmapaT HEPaBeHCTB ISl PELISHUs 3a/1a4 U3 Pa3InYHbIX pa3esioB Kypca.

Buinycknux nonyuum 603MOHCHOCHb HAYYUMbCA:

® OCBOUTH pa3HO00Opa3HbIe MPUEMBI 10KA3aTebCTBA HEPABEHCTB; YBEPEHHO IIPUMEHSAThH
anrmapar HepaBeHCTB Ul PELICHHs Pa3HOOOPa3HbIX MaTEMaTHUECKUX 3ajiay, 3a/1a4 U3 CMEKHBIX
IIPEIMETOB U MTPAKTUKU;

® [IPUMEHATH rpaduueckue NpeACcTaBICHUs IS UCCIEJOBAHUS HEPABEHCTB, CUCTEM
HEPaBEHCTB, COJIEPKalINX OyKBEHHBIE KOO(PPUITUSHTHI.



YucaoBble MHOKECTBA

Buinycknux nayyumes:

® [IOHUMATh TEPMUHOJIOTHIO U CUMBOJIMKY, CBS3aHHBIC C MIOHATHEM MHOYKECTBA,
BBITIOJIHSITH OIE€paIliy HajJl MHOKECTBAMH;

® 1ICIIOJIb30BAaTh HAYAJIBHBIC HpCIICTaBJIeHI/ISI O MHO>KECTBC I[CﬁCTBHTGJIBHLIX YUCCII.

Buinycknux nomyuum 603moxicHocms HAY4UmMvCsi:

® pa3BUBATH NMPEJCTABICHUE O MHOXKECTBAX;

® Pa3BUBATH MPEJCTABICHUE O YUCIIC U YUCIIOBBIX CUCTEMaX OT HATypalbHBIX JI0
JIEHCTBUTEIILHBIX YHCEN; O POJIM BEIYMCIICHUH B TIPAKTHKE;

.pa3BI/ITL nu YI‘JIYGI/ITB 3HAHUA O I[ﬁCSITH‘-IHOﬁ 3alIiucCu I[GI\/JICTBI/ITCHBHBIX YHUucell
(TTepuoInYecKue U HETIEPHOINICCKHIE IPOOH).

DOyHKUUHA

Buinyckuux nayuumcs:

® [IOHUMATbh U UCII0JIb30BATh (DYHKIIMOHAJILHBIE MTOHSITHSL, A3bIK (TEPMUHBI, CHMBOJIMYECKHE
0003HaYeHHUS);

® CTPOUTH IpauKy JTUHEHHOU (DYHKIMIA, UCCIEN0BaTh CBOMCTBA YMCIOBBIX (DYHKIMH Ha
OCHOBE U3YyY€HUs NOBEICHUS UX TPapHUKOB;

®[IOHMMAaTh (YHKIMIO KaK BaXXHEHMIIYI0 MaTeMaTHYeCKyl0 MOJEeNb Ui OIUCAHUs
IPOLIECCOB U SIBJIEHUI OKPYXKAIOIIEro MUpPa, IPUMEHATh (PYHKIIMOHAIbHBIN S3BIK JUIsl ONUCAHUS
¥ MCCIIEIOBAHUS 3aBUCHMOCTEH MEKAY (PU3NUSCKUMHU BETMINHAMH,

®[IOHUMAaTh U MCIIOJIB30BaTh S3bIK IOCIEA0BATEIBHOCTEH (TEPMHHBI, CHMBOJIMYECKHE
0003HaYCHMS);

e IPUMEHATh  (OPMYINbI, CBA3aHHbBIE C apU(PMETUUYECKOW M  T€OMETPUUYECKOU
IpOrpeccusiMu, M ammapar, cHOpMHUPOBAHHBIM MpPU H3YYEHUU IPYTUX pa3AEIOB Kypca, K
PEILIEHUIO 3a/1a4, B TOM YUCJIE C KOHTEKCTOM U3 PEAJIbHOM JKU3HU.

Buinycknuk nomyuum 603MOHCHOCHb HAYYUMBCA.

® IPOBOJUTH MCCIICAOBAHMSI, CBA3aHHBIE C U3YUYEHUEM CBOMCTB (YHKLHMH, B TOM YHCIE C
HCIIOJIb30BaHUEM KOMIIBIOTEPA;

® Ha OCHOBE IrpaUKOB U3yUYEHHBIX (PYHKUUN CTPOUTH OoJie CIoXkKHbIE IpadUuKH (KyCOUHO-
3a/laHHBbIE, C «BBIKOJIOTBIMUY» TOUYKAMH U T. I1.);

® JICIIOJIb30BaTh (DYHKIIMOHAIbHbIE MPEICTABICHUS W CBOMCTBA (DYHKIMM Ui perieHHs
MaTE€MaTUYECKUX 3a/1a4 U3 pa3JINUHbIX Pa3JeioB Kypca.

e pemlath KOMOMHHUPOBAaHHBIE 33[aud C MPUMEHEHHEM (GOpMyJ N-TO 4ieHa U CyMMBI N-
HEpPBbIX UWIEHOB apU(METHUECKOM M TE€OMETPHUECKOW NpOrpeccuil, MpHUMEHsSs IMpH 3TOM
anmnapar ypaBHEHUH U HEPaBEHCTB;

® [IOHUMaTh apU(PMETUYECKYI0O M TEOMETPUYECKYIO IPOrPEeCCHMH KaK HaTypalbHOTO
apryMeHTa; CBSA3bIBATh apU(PMETHUECKYIO MPOTPECCHI0 C JIMHEHHBIM POCTOM, T€OMETPUUECKYIO
— C DKCIIOHEHIINAJIbHBIM POCTOM.

JJIeMeHThI NPUKJIATHOH MaTeMATHKHU

Buinycknux nayuumes:

® ICTIONIb30BAaTh B XOJI€ PEIICHUs 3aJad dJEMEHTApHBIC MPEJCTABICHUS, CBSI3aHHBIC C
NpUOIMKEHHBIMY 3HAUEHUSIMU BEJIMYUH;

® [ICTIOJIB30BAaTh MPOCTEHINE CmocoObl TMPEACTAaBICHUS M aHalu3a CTaTHCTHUYECKUX
JAHHBIX;

® HaXOJIUTh OTHOCUTEJIbHYIO YAaCTOTY U BEPOSITHOCTh CIIy4allHOTO COOBITHS;

e peraTh KOMOMHATOPHBIE 33/1a4l HAa HAXO0XKJACHHUE YnCa OOBEKTOB MM KOMOWHAIIAMN.

Buinyckuuk nonyuum 603mMo#CHOCMb HAYYUNBCAL

® [IOHSTH,UYTO YHCIIOBBIC TaHHBIC, KOTOPHIE MCIIONB3YIOTCS ISl XapaKTEPUCTUKA OOBHEKTOB
OKPYKAIOIIeT0 MHpa, SIBISIOTCS MPEUMYIIECTBEHHO MNPUOMMKEHHBIMH, YTO MO 3aIliCH
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NpUOJIMKEHHBIX 3HAYEHUH, COAEPIKAIUXCS B MHPOPMALIMOHHBIX UCTOYHHUKAX, MOXKHO CYyIUTh O
MOTPEIIHOCTH MPUOIMKEHUS;

®[IOHATh, 4YTO IOIPEIIHOCTh pEe3yJIbTaTa BBIYUCICHUN JOJKHA OBITH coM3MEpUMa C
IOTPEIIHOCTHIO UCXOHBIX JAHHBIX;

¢ [IpHOOpPECTH TEPBOHAYAIBHBIN OINBIT OpraHu3alMi cOopa MAHHBIX IpPU NPOBEICHUU
ornpoca OOLIECTBEHHOTO MHEHHS, OCYLIECTBISATh WX AaHaJIM3, NPEACTABIATh HMX aHAJU3,
IPEICTaBIATh PE3YIbTAaThl ONIPOCA B BUJIE TAOJIUIIbI, AUArPaMMBbI;

® [IPHOOPECTH OMBIT MPOBEICHHS CIyYaHBIX SKCIIEPUMEHTOB, B TOM YHCIIE C MOMOIIBIO
KOMITBIOTEPHOT'O MOJIEIIMPOBAHMNS, HHTEPIIPETALUU UX PE3YJIbTaTOB;

® HAyYUThCS HEKOTOPBHIM CIELMATIbHBIM IPHUEMaM pelIeHUs] KOMOMHATOPHBIX 3a]1ay.

2. COAEPXXAHUE YYEBHOI'O IPEIMETA

Auredpanyeckune BbIpaKeHHUs

BolpaxkxeHue ¢ mnepeMEHHbIMU. 3HAU€HUE BBIPAKEHUS C IEpEeMEHHBbIMU. JlomycTuMmble
3HaueHUs IMepeMeHHbIX. ToxkaecTBa. ToXJAeCTBEHHblE NpeoOpa3oBaHus anredpanyecKux
BbIpaXKeHM. [l0Ka3aTeNbCTBO TOKAECTB.

Crenenp ¢ HaTypalbHbBIM IIOKazareneM Hu €€ cBoiictBa. OnHouneHsl. OgHOWIEH
cragnaptHoro Buza. CreneHp onaHouiaeHa MHorowieHel. MHOro4jieH CTaHIApPTHOIO BHJA.
Crenenp MHorowieHa. CiiokeHUE, BBIUATAHUE U YMHOXKEHHUE MHOIOWICHOB DOopMyIibl
COKpAIIEHHOTO YMHOXKEHHA: KBagpaT CyMMbl M KBaJgpaT pa3HOCTH JABYX BbIPAKEHUH,
IIPOM3BE/IEHNE Pa3HOCTU CYMMBI JIBYX BbIpakeHMH. Pa3noxeHue MHOrowieHa Ha MHOXKHUTEIH.
Boinecenune oOmiero MHOXUTENs 3a CKOOKU. MeToj rpynnupoBKd. Pa3sHOCTh KBaapaToB ABYX
BblpaxkeHHl. Cymma M pa3HOCTh KyOOB JBYX BblpakeHui. KBangparsbiii TpéxwieH. Kopenn
KBaJZpaTHOro TpéxwieHa. CBoWCTBa KBaJApaTHOro TpéXwieHa. PasnoxkeHne KBaJpaTHOTO
TpEXWIEHA HA MHOXKHUTEIH.

Parnmonansubie BblpaxkeHus. Llenble BblpakeHus. J[poOHble BbIpaxeHus. ParponanbHas
npoOb. OCHOBHOE CBOMCTBO paloHaIbHOW Jpodu. CroxeHue, BBIYMTAHUE, YMHOXKEHUE U
JIeJICHUE pallMoOHAIBHBIX Apo0eii. Bo3BeneHue pannoHanbHOM A1poOH B CTENEHb. TOXIeCTBEHHbIE
npeoOpa30BaHMsl pallUOHATBHBIX BhIpakeHH. CTENEeHb C IIeJIBIM TTOKa3aTesieM U €€ CBOMCTBA.

KBanparuble kopHH. ApupMeTHdyeckuil KBaapaTHbII KOpeHb M €€ CBOWCTBa.
ToxaecTBeHHbIE TPpeoOpa30BaHMUs BbIPAXKEHUM, COJIEPIKAINX KBaIpaTHbIE KOPHHU.

YpaBHeHus

VYpaBHenue c onHoM nepemeHHOM. KopeHb ypaBHeHus. PaBHOCHIIbHBIE YpaBHEHHS.
CaoiicTBa ypaBHEHHH C OJIHOM NEPEMEHHOM. YpaBHEHHE KaK MaTeMaTH4YecKas MOJIENb peabHON
CUTYalHH.

JIuneiinoe ypaBHenue. KsagpatHoe ypaBHeHune. Popmyna KOpHEH KBaJIpaTHOTO
ypaBHeHus. Teopema Buera. PanmonaneHubie ypaBHeHUs. PelieHue panroHanbHbIX YpPaBHEHH,
CBOJIAIIMXCS K TMHEWUHBIM. PenieHne TeKCTOBBIX 3a/1a4 € MOMOIIBIO PAllMOHABHBIX YPABHEHHIA.

VYpaBHeHue ¢ aAByMsa mnepeMeHHbIMU. ['paduk ypaBHEHUS ¢ JByMS IE€pEeMEHHBIMHU.
JlunHeitHOE ypaBHEHHE C JBYMSI IEPEMEHHBIMU U €T0 rpaduk.

Cucrtembl ypaBHEHUH ¢ JByMsl IepeMEHHbIMH. I'paduueckuii MeTo] pelieHus CUCTEMbI
YpaBHEHUM C JABYMs IIEPEMEHHBbIMU. PelieHue cucrteM ypaBHEHUMH METOJOM MOJICTAHOBKU W
cioxxenus. Cucrema JByX ypaBHEHHUH C IByMs IEPEMEHHBIMU KaK MOJIENIb PeaJIbHON CUTYallUH.



HepaBencrBa

UucnoBble HEpaBEeHCTBA U UX CBOMCTBA. CI0KEHHE U YMHOKEHUE YMCIIOBBIX HEPABEHCTB.
OuieHuBaHuE 3HAYeHUs BbIpakeHUsa. HepaBeHCTBO ¢ oaHOM mnepeMeHHOW. PaBHOCWUIIbHBIC
HepaBeHCTBA. YHWCIOBbIE NPOMEXYTKU. JIMHEHHBIE W KBaJpaTHbIE HEPABEHCTBA C OJHOM
nepeMeHHoi. CHUCTEMbI HEPABEHCTB C OAHON NIEPEMEHHOM.

Yuc/10Bble MHOKECTBA

MHuosecTtBa u ero 3meMeHThl. CriocoOb! 3a1anusi MHOKECTB. PaBHbIe MHOXecTBa. [TycTroe
MHOecTBO. IlonmMHoOkecTBO. Omnepauuu Haja MHOXecTBamH. MimrocTpanusi COOTHOIIEHUI
MEXJly MHOXECTBAMM C IIOMOIIbIO Jauarpamm Oisiepa. MHOXeCTBa HaTypaJIbHbIX, LEJbIX,
panmoHanpHBIX  umcen. [IpencraBieHwe 00 — WppanMoOHAIBHOM — 4Hcie.  MHOXECTBO
NeicTBUTENbHBIX uuncen. [lpenctaBieHue AEWCTBUTENHLHOTO 4YHCIAa B BHJE OECKOHEYHOU
HENEPUOANYECKON aecaTuyHOU Apobu. CpaBHEHUE ACUCTBUTENbHBIX uucen. CBS3b MEKAY
MHOokectBamu N, Z, Q, R.

DOyHKIUHA

YucioBble PyHKIIUM

OYHKIMOHATBHBIC 3aBUCHMOCTH MEXy BenmuuHamu. [loHartne Qyrakmmn. OyHKIUS Kak
MaTemMaThyeckas MoJielb peasbHOro mpouecca. O6macTb ompeneneHus U o01acTb 3HAYCHUS
byukun. Crnoco6s! 3amanus ¢ynkiuu. ['padux ¢ynkmuu. [loctpoenue rpadukoB QyHKIUN €
noMmoIiplo  mpeobpazoBanuit  ¢uryp. Hymum @ynakuun. IIpomMexxyTku 3HAKOMOCTOSHCTBA
byukun. [IpoMexxyTku Bo3pacTaHus U YObIBaHUS (YHKITUH.

Jluneitnass QyHkuMs, oOpaTHas MNPOMOPLUUOHATBHOCTb, KBaJpaTH4Has (QYHKUIUS HUX
CBOIiCTBa U rpaduKH.

YuciioBble MOCT€10BATEIBLHOCTH

ITousTHe YHUCIIOBOM MOCJIeN0BAaTEIILHOCTH. Koneunrie u OeCKOHEUHEIE
nocneaoBarenbHOCTH.  CrocoObl  3aJaHUsl  MOCJIENOBATENbHOCTH.  ApudMmeTnueckas U
reoMerpuueckas mporpeccuu. CBoilcTBa 4YIIeHOB apu(METHYECKOW U TeOMEeTPUYEeCKOn
nporpeccuii. @opMynbl 001IEero ujgeHa apuPpMETHUYECKOH M T'eOMETPUUYECKOW IPOrpeccHid.
®opmynbl CyMMBI N-TIEPBBIX YWICHOB apu(METHUECKOM U reoMeTpuieckor mporpeccuii. Cymma
OeCKOHEUYHOU reoMmeTpuueckoi mporpeccuu. IlpencraBienne OECKOHEYHON MEPUOAMYECKOMN
JECATUYHOM IpoOH B BUAEC OOBIKHOBEHHOM IPOOH.

JIeMeHThI NPUKJIATHOH MATEMATUKHU

Marematuueckoe MonenupoBaHue. IIpomeHTHbie pacu€rbl. Popmysia  CIO0XKHBIX
nponeHToB. [IpubnmkEHHBIE BBIYUCICHUS. AOCOMIOTHAS W OTHOCHTENbHAs TOTPEITHOCTH.
OcHOBHBIE TpaBWia KOMOWMHATOpUKH. YactoTa © BEpPOSTHOCTh CIy4alHOTO COOBITHSI.
Kinaccuueckoe onpenenenue BeposiTHocTH. HauanbHble cBeieHus o cratuctuke. [IpencraBnenue
JaHHBIX B BUAE TAaONUI], KPYrOBBIX W CTONOYATHIX auarpamM, rpaduxos. CTaTUCTHUECKHE
XapaKTepUCTUKU COBOKYITHOCTHU JAHHBIX: CPEIHEE 3HAYCHHE, MOJIa, pa3MaX, MeInaHa BEIOOPKH.

Aure0pa B MCTOPHYE€CKOM Pa3BUTHH

3apoxxaeHue aiaredpbl, KHUI'a O BOCCTAaHOBJIEHHMM M MPOTUBOMNOCTaBIeHHMH Myxammena
anb- Xopesmu. Hcropus dhopMmupoBaHHMs MaTeMaTH4YeCKOro s3bika. Kak 3apomunace uaes
koopauHat. OTKpbITHE UppallMOHATBHOCTH. 13 ncToprn BOSHUKHOBEHUS (GOPMYI JUIsS pEeLICHUS



ypaBHeHMi 3-i u 4-if crenenei. Victopus pa3sutus noustusa Gpyakiun. Kak 3apoaunaces Teopus

BeposTHOcTel. Yncna ®ubonayun. 3amaua JI. [Tuzanckoro(@uboHayun) 0 KPOIUKaAX.

3. TEMATHYECKOE IINTAHUPOBAHHUE
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I'nasa 1. /Iuneitnoe ypaBHeHHe ¢ 15
OJHO¥ epeMeHHOo
1 | Beenenue B anreOpy 3 | Pacno3nasams 9MCIOBbIC BEIPAKCHUS U BHIPAKCHHS
5 _ 5 C IepeMEeHHBIMU, JINHEHHbIE ypaBHeHud. [IpuBoauTh
HHHefIHoe YPaBHCHHE C MIPUMEPHI BHIPAXKEHHH C IIEPEMEHHBIMU, JTUHEHHBIX
OJIHOM THEpEMCHHON ypaBHeHUU. COCTaBIATH BhIpaKEHHE
3 | Pemenne 3aau ¢ 5 | C IEPEMEHHBIMHU 110 YCIIOBHIO 3a/1a4H. BhINOHSTH
TOMOIIBIO YpaBHEHHiT peoOpa30BaHUs BHIPAKEHUI: MPUBOAUTD MTOT0OHbBIE
cllaraemble, pacKpblBaTh ckoOku. Haxoautsb
[ToBTOpEHME U 1 | 3HaYeHHe BBIpAKCHUS C IEPEMEHHBIMH TIPH
cucTeMaTu3anus yueOHoro 3aJIaHHBIX 3HAYEHUSX TIEPEMEHHBIX.
MaTtepuana Knaccudunuposars anredpandeckie BbIpaKeHUs.
” Gota Ne 1 1 OnuceIBaTh LEIbIE BBIPAKEHHUS.
o v
OHTPOJIbHAAPAOOTA AL Dopmynuposamsv ONPENEICHUE TUHEWHOTO
ypaBHeHUs. Pemars nuHeliHOe ypaBHEHHE B 00111eM
Buze. UHTepnpeTUpoBaTh ypaBHEHUE KaK
MaTeMaTHYECKYI0 MOJIEb pealbHON CUTYaIUH.
OnuceIBaTh CXeMy peLIEHUS TEKCTOBOM 3aauH,
NIPUMEHSATH €€ I PELIeHUs 3a1a4
I'nasa 2. llenvble BIpakeHUst 50
4 | ToxxnecTBeHHOpaBHBIE 2 | @opmynuposamun:
BbIpakeHUs. ToxaecTBa onpeodeneHus. TOXKIACCTBEHHO PABHBIX BBIPAKEHHIHA,
TOXKJIECTBA, CTENIEHU C HATYpaJbHBIM [TOKa3aTeJIeM,
5 | Cremnenbc 2
OJIHOYJIEHA, CTAHIAPTHOIO BUJA OJJHOUJICHA,
HaTypaJIbHBIMITOKA3aTCIICM K03 (DHUINEHTA OHOUIEHA, CTEIIEHH OJJHOUJICHA,
6 | CBOICTBA CTECHH C 3 | MHOTOWICHA, CTETICHH MHOTOYJICHA,;
HATYDATHHBIM ceoticmea: CTENIeHH ¢ HaTypaJIbHBIM IOKa3aTelleM,
HoKa3aTeneM 3HAKa CTEIEHU;
npasuna: 10Ka3aTeabCTBa TOXKIECTB, YMHOKECHHUS
7 | OgHOUNEHbI 2 | ojHOYIEHA HA MHOTOYIEH, YMHOKEHHS
s | M 1 MHOTOYJICHOB.
HOTOHIICHET /loka3vieams CBOICTBA CTENIEHU C HATYpPAIbHBIM
9 | CroskeHMe U BEIYMTAHUE 3 | mokasareseM. 3anmuChIBaTh U JOKa3bIBaTh (OPMYJIbL:
MHOCOUIICHOB IIPOU3BEIECHUS CYMMBI U PA3HOCTH JIBYX BBIpaXXCHUII,
Pa3HOCTH KBaJPATOB JIBYX BbIpa)KeHUH, KBaJpaTa
Konrtponsnaspabdora Ne 2 1




x 2
= -c%. & x| XapaKkTepHcTHKA OCHOBHBLIX BHIOB A€ATEILHOCTH
S = Conep:xanue yueOHOro 23 -
= = MaTepuaja = g . .

g 5 (Ha ypoBHe y4eOHBIX JeilcTBHIi)

o =
10 | YMHOXeHHEOoTHOWICHAHA 4 | cyMMBI M KBaJpaTa pa3HOCTH JIBYX BBIpOKEHUH,

MHOT'O4JIEH CYMMBI KyOOB M Pa3HOCTH KyOOB JIBYX BBIPA)KECHUH.
Buiyuciams 3HaueHNe BEIPAKEHUH ¢ TEPEMEHHBIMH.
11 | YmHosxeHue MHOTOUIEHA 4 IIpuMeHsTH CBOICTBA CTENEHU JUIsl TpeoOpa3oBaHus
Ha MHOTOHIICH BBIPA)KCHU. BBINOIHATE YMHOKEHHE OJHOUICHOB U
12 | Pasmosxenne MuorouneHos | 3 | BO3BEIEHHE OJIHOUWIEHA B CTeNeHb. [IpuBoauTs
HA MHOKHTEITIA OJTHOWJICH K CTaHAAPTHOMY BUY. 3alUChIBATh
BbIHECEHHE OBIIEro MHOT'OYJIEH B CTaH/IaPTHOM BHUJIE, ONIPENIENATh
MHOKHTENS 32 CKOGKH cTerneHb MHOTOWIeHa. [IpeoOpa3oBrIBaTh
IIPOU3BEICHNE OJJHOUWICHA U MHOTOYJIEHA; CYMMBI,
13 | PasnoskeHue MHOTO4IEHOB | 3 | pa3sHOCTH, MPOM3BEACHHS JIBYX MHOTOYICHOB B
Ha MHOXXUTENIU. MeTon MHOTOWIEH. BBINOJIHAT pa3iiokeHre MHOTOWIEeHa Ha
IpyNIUPOBKU MHOYHUTEIH CITIOCOOOM BBIHECEHUS O0IIETO
MHOYKHTEJS 32 CKOOKH, CIOCOOOM I'pYyINITUPOBKH, 110
Komrpomsnaspatora Ne 3 1 (dbopMyIaM COKpaEHHOTO0 YMHOKEHUS H C
14 | Mpoussenenue pastoctv v | 3 | TPMMCHCHHEM HECKOIBKHX crnoco6oB. Mcnonb30BaTh
CYMMBI BYX BBIp@yKeHHIA yKa3aHHBIC npeoOpa3oBaHus B IpoIIecce pemenus
YpaBHEHMH, 10Ka3aTeNbCTBA YTBEPIKICHUH,
15 | PasHOCTb KBAApaTOB IByX | 2 | pelIEHHs TEKCTOBBIX 3aj1a4
BbIpQKEHU I
16 | Kagpar cymmsl 3
Y KBaJIpaT Pa3HOCTH JIBYX
BBIPa)KCHU I
17 | Ilpeobpa3oBanue 3
MHOTOYJIEHa B KBaJpat
CYMMBI WIIH Pa3HOCTH
JBYX BBIpaXKCHUHN
KonrtponsHaspabota Ne 4 1
18 | Cymma u pa3HOCTb KyOOB 2
JIBYX BBIpaKEHUI
19 | [IpumeHeHHE pa3InIHBIX 4
CIIOCO0O0B PA3IOKECHHUS
MHOTIO4JIEHa Ha
MHOXKHUTEITN
[ToBTOpEHME M 2
CUCTEMaTHU3aIHs y4eOHOTO
MaTepuana
KonrtponsHaspabota Ne 5 1
I'nasa 3. ®ynkunu 12
20 | CBs3u MexIy 2 | IIpusooums puMeEpPHI 3aBUCUMOCTEN MEXKIY
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= -c%. & x| XapaKkTepHcTHKA OCHOBHBLIX BHIOB A€ATEILHOCTH
S = Conep:xanue yueOHOro 23 -

= = MaTepuaja = g . .

g 5 (Ha ypoBHe y4eOHBIX JeilcTBHIi)
= =<
BenmnunHaMu. OyHKIHs BeIMYMHAMU. Pa3nuyare cpeau 3aBUCUMOCTEH
(GyHKIIMOHATIbHBIE 3aBUCUMOCTH.

21 | CnocoGsl sananns 2 | Onucsisamo nonsmus; 3aBUCHMOI H HE3aBHCHMOI

bynrun MePEeMEHHBIX, QYHKIIUHU, apryMeHTa (YHKIINH;

22 | Mpaduk Gynkimum 2 | crocoOwl 3ananus pynkiuu. GopMynupoBaTh
orpezeneHus: o01acTu onpeaeneHus: GyHKIHIH,
oOmnacTy 3HaueHUH QyHKIMH, rpaduka GyHKIHMH,

23 Jluneiinasg q)yHKuI/m, eé 4 JIMHEHHOU (bYHKI_II/II/I, MPSIMON IPOTIOPITUOHATTBHOCTH.

rpa(l)pn( U CBOUCTBA Buvruuciams 3HaueHne Q)YHKHI/II/I 110 3aIaHHOMY
3HaueHUIo aprymenTa. CocTaBisATh TaOIUIIBI

Iosropenue n 1| snavennit ¢ynkuuu. CTpouts Tpaguk QyHKIUH,

CHCTeMaTH3alus y4eOHOTro 3ananHoi TabnuyHo. [1o rpaduky dpyHKIUY,

Marcpuaia SIBJISIFOIIENCSA MOJIENIBIO PEAIBHOTO MpoLecca,

KonrponbraspaGora Ne 6 1 | OUPEEIATH XapaKTEPHCTUKH STOTO NpoLecca.
Crpouts rpaduk TUHEHHON QYHKIIMHU U IPSIMOI
MponopuroHanbHOCTH. ONMUCHIBATH CBOMCTBA 3TUX
byHKIMIA

I'nasa 4. CucreMbl TUHEHHBIX

ypaBHeHMii ¢ AByMs 18
nepeMeHHbIMHI

24 | YpaBHEHUS C IByMs 2 | IIpusooumos npumepul. ypaBHEHHS C ABYMS

TIePEMEHHBIMH MIEPEMEHHBIMHI;, TMTHEWHOTO YPAaBHEHHUS C IBYMS

N MEPEeMEHHBIMH; CUCTEMBI JIBYX JTHHEHHBIX YpaBHEHUU

25 | Jluneiinoe ypapHenrue c 2 ¢ JBYMSI IEPEMEHHBIMH; PEATTbHBIX MTPOIIECCOB, IS

ABYM3I ICPCMCHHBIMH 1 KOTOPBIX YpaBHEHUE C IBYMs IEPEMEHHBIMH UIIH

ero rpagux crcTeMa ypaBHEHHH ¢ ABYMS II€pPEeMEHHBIMU

26 | Cucrems! ypasHenuii c 3 | ABJIAIOTCS MATEMATHYECKUMH MOJIETISIMH.

JBYMST TIepeMeHHBIMH. OmnpenensiTh, SBISETCS JIU TIapa YUCET peleHueM
'padudeckuii MmeTox JTAHHOTO YPAaBHEHHMSI C ABYMsI IEPEMEHHBIMU.
PEILEHNUS CUCTEMBI IBYX Dopmynuposam:
NHHEHHBIX YPABHEHHIA C onpeodeneHus. pelieHs] ypaBHEHUs C ABYMS
JBYMS TIepeMeHHbIMH MEPEMEHHBIMHE;, YTO 3HAYUT PEIINTh YPABHEHUE C
JIBYMsI IEPEMEHHBIMU; TpadrKka YpaBHEHHUS C ABYMSI
27 | Pemenue cucrem 2 | mepeMEHHBIMH; JTMHEHHOTO YPAaBHEHUS C IBYMSI
JUHENHBIX YpaBHEHU MIEPEMEHHBIMU; PEILICHHs CUCTEMbI YpaBHEHHI ¢
METOOM MOACTaHOBKH JBYMsI IIEPEMEHHBIMU;
ceolicmea ypaBHEHHH € IByMsI IEpEMEHHBIMHU.
28 PCI_HCE-II/IC cuctem 3 Onucvleams: cBOWCTBa rpaduKa JMHEHHOTO
THHCHHBIX ypaBHCHIH yYpaBHEHHS B 3aBUCUMOCTH OT 3HAYCHUN
MCETONOM CIIOMCHUA K03 HULIMEHTOB, rpadUuecKuil METOJ] peleHHs
29 | Peurenne 3amau ¢ 4 | CHCTEMBI IByX yPaBHEHMH C IBYMs IIEPEMEHHBIMH,
TOMOIIBIO CHCTEM METO/I IOJICTAHOBKHU M METOJI CIIOMKEHHUS JIJIs
JIMHeHHBIX ypaBHEHHUil pEILICHHsI CUCTEMBI IBYX JIMHEHHBIX ypaBHEHUH ¢
JBYMsI IEPEMEHHBIMHU.
IToBTOpEeHue u 1




Coaepixanue yueOHOT 0o
MaTepuaJa

Homep
naparpaga

KoaugecTBo

yacoB

XapakTepucTHKAa OCHOBHBIX BH/I0B J1eSIT€IbHOCTH
YUYEHHUKA
(Ha ypoBHe y4eOHBIX JeilcTBHIi)

cucreMarmnsanuia y‘-IGGHOI‘O
Marcpuaia

Cmpoumbs TpaQuK IJHHEHHOTO YPaBHEHHS C ABYMS
IIepeMEeHHbIMU. PemaTh cucTeMBbl IByX JTMHEHHBIX
YpaBHEHUH C ABYMS [IEPEMEHHBIMHU.

o
Kontponbraspadora Ne 7 L\ Pewams rexcrobie 3aJja4M, B KOTOPBIX CUCTEMA

JIBYX JIMHEWHBIX YPaBHEHUH C IBYMS TIEpEMEHHBIMH
SIBJIIETCS MATEMaTUYECKON MOJIENIBbIO PEalbHOTO
mporecca, 1 MHTEPIPETUPOBATH PE3YNIbTAT PEIICHUS
CUCTEMBI

IloBTOpEHUE U cUCTEMATH3ALUSA 7

y4eOHOI0o MaTepuasa

YnupaxHeHus 715 TOBTOPEHUS 9

Kypca 7 kiacca

HroroBast KOHTpOIbHAsIpaOboTa 1




8 KVIACC

= g

&g 3

= z

S = 2

) = Conep:xkanue é XapakTepucTHKA OCHOBHBIX BU/I0B J1eSITeJIbHOCTH

= y4eOHOro e YYeHHKA
MaTrepuaJia = (Ha ypoBHe y4eOHBIX JeilcTBHIi)
2
I'naesa 1.
PaunoHanbHbICBBIPAKEHUA 44
1 PannonanbHbie 1pobu 2 | Pacnoznaséamo nienple paiMoHaTbHBIE BBIPAXKCHHUS,
N JpOOHBIE pallMOHATbHbIE BEIPAKEHUS, TPUBOJUTH

2 Octostioe CBOMCTBO 3 PUMEPBI TAKUX BBIPAXKEHUH.
panroHaIbHON ApOoH Dopmyauposam:

3 CliosKeHHe 1 3 | onpedenenus: palMOHAIBHOTO BHIPAKECHMUS,
BEIYUTAHYE JIOMYCTUMBIX 3HAUYCHUH EPEMEHHOM, TOXKIECTBEHHO
pALOHATBHBIX PaBHEIX BHIPAKCHHUIH, TOKECTBA, PABHOCHIIBHBIX
pobeiic oIHHAKOBBIMHI YpaBHEHM, pallMOHAIILHOTO YpaBHEHHUs, CTEIICHHC
3HAMEHATENSIMH HYJIEBBIM I10Ka3aTeJIeM, CTEIIEHU C LIEIbIM

OTPHULATENIBHBIM [10Ka3aTeIeM, CTAaHAAPTHOIO BU1A

4 Crnoxenue u 6 | gncia, 0O6paTHOI POMOPIHOHATEHOCTH;

BbIUHMTaHUE c6olicmea: OCHOBHOE CBOICTBO pallMOHAIBHON Jpolw,

panroHaIBHBIX Jpoleit CBOICTBa CTENEHH C LIEJIbIM IIOKa3aTeJIeM, YpaBHEHUH,

C pa3HbBIMU k

3HAMEHATEIAMU byniunn y = X ;

KonrpomsuaspaGora Ne 1 | Mpasuna. COXKEHUA, BLIMUTAHNS, yMHOMKCHNA,

1 JiesieHus qpooeii, BO3BeIeHUs 1po0OU B CTETICHb;
Yycnosue paBeHCTBa ApoOu HYIIO.

5 YMHOXEHHUE U NIeJIeHIE 4 | Jloxazvieams CBOMCTBA CTETIICHU C IEJIBIM
palroOHAIBHBIX Apo0eit. MIOKAa3aTENEM.

Bo3sgenenne Onucvieamsb rpapuuecKuil METOJ peleHUs

palroHaIBHOM IpoOH B YPaBHEHUU C OJHOU NIEPEMEHHOM.

CTEIEHb IIpumensimb OCHOBHOE CBOMCTBO pallMOHAJIBHOMN
JpoOu A1l COKpaIeHHUs U TpeoOpa3oBaHus IpooOei.

6 | Toxuectsennbienpeodp | 7 | [Tpupomurs 1pobu K HOBOMY (0BIIEMY) 3HAMEHATEIIO.
a30BaHHAPALMOHAIIEHBI Haxomuth cymMMy, pa3sHOCTb, IIPOU3BEIEHUEN YACTHOE
XBBIPKCHIN npoGeii. BBIMOMHATL TOXKIECTBEHHBIE MPEOOPa3OBaHUS
Kontpomsnaspabora Ne 1 | PAUMOHAIBHBIX BBIPAKCHHH.

2 Pewamv ypaBHEeHUs C IEPEMEHHOW B 3HAMEHATENE
Ipoowu.

7 PaBHOCUIIBHBIE 3 | Ilpumensmsb CBOWCTBA CTEIICHH C IIEITBIM TIOKA3aTeIeM
ypaBHeHus.Paninonansx JUIs IpeoOpa30BaHuUs BBIPAKEHHM.
bl€ ypaBHEHUS 3anucvieams 4ucaa B CTAHJAPTHOM BUJIE.

Bvinoansams MocTpoeHue U uTeHne rpaduka GyHKIUU

8 Crenessb ¢ 1eIbIM 4

OTpULATCIIbHBIM

10
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= Y4eOHOoro 2 YYeHHKA
MarepHaJia E (Ha ypoBHe y4eOHBIX AelCTBHIA)
=
nokasaresiem K
y= "

9 CgoiicTBa cTeneHu 5
C LIEJIBIM IT0Ka3aTeeM

10 k 4
DOyHKIUA Y = —

X
u e€ rpadux
KonTponbnaspabora No 1
3
I'naga 2
KBaagpaTHble KOpHH. 25
JeiicTBUTEIbHBIC YMCJIA

11 | ®ysxmus y = X2 3 | Onucviéamsv: NOHATHE MHOXKECTBA, DJIEMEHTA
u e€ rpapuk MHOX€ECTBA, CIIOCOOBI 3a/1aHUSI MHOXKECTB; MHOKECTBO

L K 3 HaATypaJIbHbIX YHCEJ, MHOXECTBO LEJIbIX YUCEII,
ABaHpaTHHe KOpHH. MHO’KECTBO PAallMOHAIBHBIX YACET, MHO)KECTBO

qu’MeTWieCKHH JENCTBUTENBHBIX YHCEI U CBSI3U MEKIY ITUMHU
KBaJpaTHRIM KOPCHb YHCJIOBBIMUA MHOKECTBAMU; CBS3b MEXKAY

13 | MHOeECTBOM ero 9 | OECKOHEUHBIMU ECATUYHBIMH JAPOOSIMH U

ATIEMEHTHI paloOHaIbHBIMU, UPPALIMOHAIIBHBIMHU YNCIAMH.
Pacnosnasams panmoHanbHble U UppaMOHATIbHBIC

14 | IlogMHOXKeECTBO. 2 | yucna. [IpUBOAUTH MPUMEPHI PAITHOHATBHBIX YHCEI U

OnepaunnHag UPPaALMOHATIbHBIX YHCEl.
MHOKECTBaMHU 3anucvieams ¢ MOMOUIbIO GOPMYJI CBOKWCTBA JIeHCTBUIA
C IeiCTBUTEIbHBIMU YHCTAMH.
15 | YucnoBble MHOXECTBa 2 D )
OPMYAUPOBAMb.

16 | CBoiicTBaapudmeTnaec 4 | onpedenenus: KBaApaTHOrO KOPHS M3 YUCIIA,

KOTO KBaPaTHOTO apru(METHYECKOro KBapaTHOIO KOPHS U3 YUCIIa,
KOpHSI pPaBHBIX MHOXKECTB, IIOAMHOXECTBA, IEPECCUCHUS
MHOX€ECTB, 00bEJMHEHUSI MHOYKECTB;

17 | ToxpecTBeHHbIE 5 | ceoiicmesa: Gpyakmun y = X2, apuMETHIECKOTO
Hpeo6pa301v3aHH51 KBaJIPaTHOrO KOPHS, QYHKIHA Y = /X .
BBIPAKCHUI,COACPIKALL o

Jloka3bIBaTh CBOMCTBA apu(METHYECKOTO
MXKBaJJpaTHbIE KOPHU
KBaJIPpaTHOI'O KOPHS.
o ) _

18 | dynkumsy =+ Ix 3 | Cmpoums rpadviku GyHKIHA Y = XU Y = /X .

# eé rpaduK Ipumensimob noHATHE apUPMETUIECKOTO KBAAPATHOTO
KODPHSI JUIsl BBIYMCIICHUS 3HAYCHUH BBIPAKEHUM.
KontponbsHaspaboTa Ne 1

4

Ynpowamoe BbIpakeHUs, coaepKalne
apupMeTHUeCcKue KBaJpaTHble KOpHU. Pemarts
ypaBHeHUs. CpaBHUBATh 3HAYEHMSI BBIPA)KEHUH.

11




= g
o
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T 2 Coaepixanue é XapakTepucTHKAa OCHOBHBIX BH/I0B /1eSIT€IbHOCTH
= Y4eOHOoro 2 YYeHHKA
MarepHaJia E (Ha ypoBHe y4eOHBIX AelCTBHIA)
=
Brimonsate npeoOpa3oBaHie BEIPAXKEHUH C
IIPUMEHEHHUEM BBIHECEHUSI MHOKUTEIS U3-T10]] 3HaKa
KOPHSI, BHECEHHUSI MHOKUTEIIS 11O/ 3HAK KOPHSI.
BeinonHATe 0cBOOOKIEHNE OT UPPALMOHAIBHOCTH B
3HaMeHareJse JpoOu, aHaIU3 COOTHOIICHUN MEXKITY
YHCJIOBBIMA MHOKECTBAMU U MX JIEMEHTaMU
I'naga 3
KBanpartHble ypaBHeHHs 26
19 | KBanmparusie 3 | Pacnoznaséamv v NpUBOANTH IPUMEPHI KBAJPATHBIX
ypaBHeHus. Pemenue YPaBHEHMH Pa3JIMYHbIX BUI0B (ITOJHBIX, HEMOIHBIX,
HEIOJIHBIX KBaJPATHBIX IPUBENEHHBIX ), KBAAPATHBIX TPEXUIICHOB.
YPaBHEHUH Onucvieamsb B 001IEM BUJIE PELLICHUE HEMOIHbIX
- KBaJPaTHBIX YPaBHECHHM.
20 | ®opmyna KopHen 4 | p OpMYIUPOGANTD:
KBaJIpaTHOTro onpeoeneHus; ypaBHEHUsI IEPBOI1 CTEIEHH,
YpaBHCHIA KBaJIpaTHOT'O YPaBHEHUS; KBaIpaTHOTO TPEXUJIEHA,
21 | Teopema Buera 3 | AMCKPUMIHAHTA KBa/[PaTHOTO ypPaBHEHUS U
KBaJIpaTHOIO TPEXWIEHA, KOPHS KBAaJPATHOTO
KonrponbHaspabora Ne 1 | Tpéxunena; OMKBaIPaTHOTO yPaBHEHHUS;
5 c6oticmea KBalpaTHOTO TPEXWIEHA;
o . meopemy Buera u obpaTHyro et TeopeMy.
22 | KpanpaTHBIHTpEXwICcH 3 | 3anucvieamv u JI0Ka3bIBaTh (hopMyTy KopHei
23 | Pemenmue ypasHenuii, 5 | KBAJPATHOIO ypaBHEHHS. HccnenoBath KOJTUYECTBO
CBOISIIMXCSK KOpHEW KBaJIpaTHOT'O YPAaBHEHUS B 3aBUCUMOCTH OT
KBATPATHHIM 3HaKa ero JUCKPUMHUHAHTA.
ypaBHEHUAM Hoxazvieams meopemoi: Buera (npsmyro u )
00paTHYI0), O Pa3I0KEHUH KBAIPAaTHOTO TPEXWICHA Ha
24 | PaunoHanbHbIe 6 | MHOXHTENH, O CBOWCTBE KBaAPaTHOTO TPEXUICHA
YPaBHEHHUSA C OTPHUIATENbHBIM TUCKPUMHUHAHTOM.
KaKMaTeMaTH4eCKue Onucvieams Ha IpUMEPAX METOJ 3aMEHbI IIEPEMEHHOM
MOJIEJIH PEaIbHBIX JUIsl PEILICHUS] yPABHEHUM.
cuTyanun Haxooums KOpHU KBaJIpaTHBIX YPAaBHEHUN pa3IMUHBIX
BuJ0B. [IpumensaTs Teopemy Bueta u obpathyto et
Kontponbhaspabora Ne 1 TeopeMy. BBINOIHATE pa3iiokeHne KBapaTHOIO
6 Tp€XwIeHa Ha MHOXUTeNU. Haxonute kopHH
YpaBHEHUM, KOTOPbIE CBOJATCS K KBaAPATHBIM.
CocTaBisTh KBaJpaTHbIE YPABHEHUS U YPABHEHMS,
CBOJISIIMECS K KBaJI[PaTHBIM, SIBJISIOIINECS
MaTEMaTUYECKUMU MOJIETISIMU PEAIbHBIX CUTYalUi
IloBTOpEHUE M
cucTeMaTu3anus 10

12
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MaTepuaia

KoaudecTBO yacoB

XapaKTepucTHKA OCHOBHBIX BU/0B 1eATEIbHOCTH
Y4eHHKA
(Ha ypoBHe y4eOHBIX AelCTBHIA)

y‘leﬁﬂoro MaTepuaJia

YrpaxHEeHUs UTsl TOBTOPEHUS
Kypca 8 kiiacca

KonTponbnasipabora Ne 7
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9 KJIACC

]

a8 2

= £ S =

E g Conepxanue £ g| XapakTepHCTHKA OCHOBHLIX BHJIO0B 1eATEILHOCTH

s y4e0HOro =g yYeHHKA
MaTepHaJia é’ (Ha ypoBHe y4eOHBIX AelCTBHI)
I'naga 1
HepaBencTBa 20
1 UucnoBbIeHEPABEHCTB 3 | Pacnosnasamsb v IPUBOJUTH MPUMEPHI UUCIOBBIX
a HEPaBEHCTB, HEPABEHCTB C MEPEMEHHBIMU, JIMHEHHBIX
N HEPABEHCTB C OJIHOM MEPEMEHHOM, TBOMHBIX
2 OcHoBHbIE CBOWCTBA 2 HepABEHCTB.
YHCIIOBBIXHEPABEHCTB Dopyyruposams:

3 CrioKeHne 1 3 | onpedenenus: CpaBHEHUS JBYX YUCEI, PELICHUS
YMHOKEHHE HEpaBEHCTBA C O/IHOH EPEMEHHOM, PABHOCHIIBHBIX
UHCITOBBIX HEPaBEHCTB, PEIICHUS CUCTEMbI HEPABEHCTB C OJHOM
HePAaBEHCTB. Hep?MeHHOﬁ, o0acTu onpeaeneHus: BEIPAKCHHUS,
OlleHIBaHIE c60ticmea YUCIOBBIX HEPABEHCTB, CJIOKEHUS U
3HAYEHWS BBIPAKECHHS YMHOKEHHS YHMCIOBBIX HEPABEHCTB

Jloxazvieams: CBOMCTBA YHCIOBBIX HEPABEHCTB,

4 Hepasenctac 1 | Teopembl 0 CIOKEHHH U YMHOKSHUH YUCIOBBIX
OJTHOMIIEpEMEHHON HEPaBEHCTB.

Pewamw nuHeHbIE HEPABEHCTBA.

5 Pemef{mHepaBeHCTB c| 5 3anuchIBaTh PEIICHUS] HEPABEHCTB M MX CUCTEM B
OZHOHU . BU/IE YMCIIOBBIX TPOMEKYTKOB, O0BETUHEHNUS,
TCPEMCHHOH. THCTIOBEL MepPECEUCHHS YUCIOBBIX TPOMEKYTKOB. Pemats
CIPOMEKYTKH CUCTEMY HEPABEHCTBC OJIHOM NIEPEMEHHOI.

6 CHCTEMEI THHEAHEIX 5 | OuenuBarh 3Ha4eHKe BRIpaKEHUs. M300paxars Ha
HEPABEHCTB ¢ OHOM KOOPJMHATHOH MPSMOI 3aJaHHbIE HEPABEHCTBAMU
TepeMeHHoi YHUCJIOBBIE TPOMEKYTKH
Kontponbnaspabora 1
No 1

I'naga 2

KBagparnunas ¢pyHkuus 38

7 [ToBTOpEeHME N 3 | Onucvlieams oHATHE PYHKIINN KaK
paciivpeHue MPaBHJIA,yCTAHABIMBAIOIIETO CBI3b MEXKIY
CBEACHUI O PYHKIINH AJIEMEHTaMHU JIByX MHOXECTB.

N Dopmynuposamsn.:

8 CoiicTsa QyHKIH 3 onpeodenenus: Byl QYHKIIUU; TPOMEKYTKOB

9 Kak 3 | 3HAKOMOCTOSHCTBA QYHKIMK; PYHKIUH,
OCTPOHTEIPadHK Bo3paCTa}01ueUI71 (yObIBaro11I€i) HA MHOKECTBE;
byHKIIH KBa/[paTHIHOM q)YHKLII/II/i; KBaJIpaTHOI'O HEPABEHCTBA;
y = kf(x), ceoticmea KBaJIpaTUYHOU (PyHKINU;

€CIMU3BECTEH rpaduk

npasua OCTpoeHus rpadukoB GyHKIUH C

14




]
a8 2
s 5 S 2
z 2 Copep:xxanue F S XapakTepucTHKA OCHOBHBIX BH/I0B J1eATeIbHOCTH
s Y4eOHOoro E = YYeHHMKAa
MaTepHaJa § (Ha ypoBHe y4eOHBIX AelCTBHI)
bynkmm y = f(X) NOMOIIIBIO TIpeoOpa3oBanmii Buga f(x) — f(x) + b;
10 | Kax g S0 St ) — KE).
Cmpoums Tpaduku GyHKITUH C TIOMOIIBIO
HOCTPOHUTI’rpa(bHKH npeoOpa3zoBanuii BuaA f(x) — f(x) + b;
dyriaii 1) = fix + a); f5) = K.
y=1()+b Cmpoums rpaduk kBagparuuHoit Gpynkuuu. I1o
ny = f(x +a), ecnn rpaduKy KBapaTHIHON (PYHKIIMH OMHCHIBATD €&
U3BECTEH rpaduk CBOMCTRA.
(bZHKHHH Onucvleams CXeMaTHIHOE PACTIONOKEHNE MapaboIbl
y =1(x) OTHOCHUTEIIHO OCH a0CIMCC B 3aBUCUMOCTH OT 3HaKa
11 Ksanparnumas 6 | crapmero ko>pduimenta n JIMCKPUMHHAHTA
byHKIHs, 68 rpaduK 1 COOTBETCTBYIOILIETO KBaIPATHOTO TPEXUIICHA.
CBOMHCTBA Pewamb kBagpaTHBIC HEPABEHCTBA, HCIIOIB3YS CXEMY
pacIoiokeH st napadosIbl OTHOCUTENIBHO OCH
KontponbHaspabora 1 | abcmmce.
Ne 2 Onucvieams rpapuIecKUil METO/ PEILICHUS CUCTEMBI
JIBYX YpaBHEHUH C IBYMS IIEPEMEHHBIMHU, METO]T
12 Pemenne KeaJpaTHEIX 6 TIOJICTAHOBKH M METOJI CJIOKCHUS ISl PEIICHUS
HCPaBCHCTB CHCTEMBI JBYX YpaBHEHHH C ABYMsI I€pPEMEHHBIMH,
13 CHCTeMBI ypaBHeHuit 6 | OMHO M3 KOTOPBIX HE SBJIAETCS TMHEHHBIM.
¢ IByMSt Pewamy TEKCTOBBIC 3a/11H, B KOTOPBIX CHCTEMA ABYX
MepeMEeHHBIMH YPaBHEHHI C BYMS TIEPEMEHHBIMHU SBIIACTCH
MaTeMaTHYECKOM MOJIENbIO PeabHOro mpolecca,
14 | Pemenne 3anau O | M HHTEPIPETUPOBATH PE3YIIHTAT PEIEHUS CUCTEMBI
C TMOMOIIIBIO CUCTEM
YpaBHEHU BTOPOU
CTETIeHU
KonrtponbHaspaborta 1
Ne 3
I'naea 3
JIeMEeHTBI
NPUKJIATHOMATEeMATHKH 20
15 Maremarnueckoe 3 | Ilpusooums npumepwvi: MaTEMAaTHIECKUX MOJICIICH
MO/JICJINPOBAaHHE peaybHBIX CUTYAIHii; MPUKIIAJAHBIX 33/1a4;
- npUOIMKEHHBIX BETMUUH; UCTIOJIb30BaHUS
16 11poneHTHBIEpacETEl 3 KOMOWHATOPHBIX MPABUJI CYMMBI U IPOU3BEICHHUS,
17 AGCOMIOTHAS K 9 | CIydalHBIX COOBITHH, BKIKOYAs TOCTOBEPHBIE U
OTHOCHTEILHAS HEBO3MOKHbIE COOBITHS; OIBITOB C
NOTPEIIHOCTH PaBHOBEPOSITHBIMU UCXOAAMMU; NPEACTABICHUS
CTaTUCTHUYECKUX JAHHBIX B BUJE TAOJUI, TUArpaMm,
18 OcHoBHbIE TIpaBUIIA 3 | rpadMKOB; HCIIOIB30BAHMUS

KOMOWHATOPUKH
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MaTepHaJa § (Ha ypoBHe y4eOHBIX AelCTBHI)
19 YacroTa u 2 | BEpOATHOCTHBIX CBOMCTB OKPY>KAIOIIHNX SIBICHUH.
BEPOSITHOCTh Dopmynuposamsn:
CIly4aifHOTO COOBITHA onpeodenenus: aOCOIIOTHOHN MOTPEITHOCTH,
OTHOCHUTEJIbHO MOTPEIIHOCTH, TOCTOBEPHOTO
20 | Knaccuueckoe 3 | COBBITHS, HEBOIMOXKHOTO COBHITHS; KIACCHUECKOE
ONPCACTICHNCBEPOATH orpezieNieHue BEPOSTHOCTH;
octn npasuia: KOMOMHATOPHOE MIPABHIIO CYMMBI,
21 HaualbHbIC CBEICHUS 3 | KOMOMHATOPHOE MPABUIIO IPOM3BEICHHUSL.
0 CTATHCTHKE Onucvléams STaIbl pEIICHUS PUKIATHON 3a/1a4H.
Tosacuamou 3anucvieams HOPMYITY CIOKHBIX
KonTponbHaspabora 1 | mpouenros. IIpOBOAKUTH IPOICHTHBIEC PACYETHI C
Ne 4 MCIIOJIb30BAaHUEM CIIOKHBIX MTPOLIEHTOB.
Haxooums TOYHOCTH IPUOITMIKEHUS TI0 TAOJIUIIE
npUOIMKEHHBIX 3HAYSHUH BeMUYHHBI. Vcmonp30BaTh
paznuyHble POPMBI 3aIHUCH PUOTIHKEHHOTO
3HaueHus BeNMUnHbL. OlleHUBaTh TPUOTIKEHHOE
3HAYCHHE BEIIMYHMHEI.
I1Ipo6o0umps OTIBITHI CO CITYYalHBIMUA UCXOJIAMH.
[TosicHSTH U 3aMKUCHIBaTh POPMYITY HAXOKACHUS
YaCTOTHI CITy4alHOTO cOObITHSI. ONUCHIBATH
CTAaTHCTUYECKYIO OLIEHKY BEPOSTHOCTU CITYYaifHOTO
coObITHsl. HaxoquTh BEpOSTHOCTD CIIy4aiiHOTO
COOBITHUS
B OTIBITaX C PABHOBEPOSTHBIMHU MCXOJIaMHU.
Onucwviéamsb dTanbl CTATUCTHYECKOTO UCCIEAOBAHMUS.
OdopmnsaTe uHbDOpPMAIUIO B BUIE TaOTUITN
nuarpamm. M3BiekaTs HHPOpPMAIUIO U3 TaOIUIN
muarpamm. HaxouTs ¥ MpUBOAHUTH
MIPUMEPBIMCIIONH30BAHMS CTATUCTHYECKHUX
XapaKTEPUCTHKCOBOKYITHOCTH JIaHHBIX: CPEITHEE
3HaueHUE, MO, pa3Max, MeAraHa BEIOOPKU
I'nasa 4
YucioBbIeNnoc/1e10BaTeIbLHOC
™ 17
22 Uucnosbie 2 | IIpusooums npumepsvi: MOCIEAOBATEIHHOCTEM;
MOCJIE0BATEIHHOCTH YHCIIOBBIX MOCIIEI0BATEIBHOCTEH, B YACTHOCTH
apru(MeTHUECKON U TeOMETPUYECKOM MPOrPeccHii;
23 | Apndmernieckas 4 | HCIONB30BAHKS MOCTIENOBATENBHOCTE! B peanbHoi
Tiporpeccns YKU3HU; 33]1a4, B KOTOPBIX PACCMATPUBAIOTCSI CYMMBI C
24 CymMa N TepBBIX 3 | GECKOHEYHBIM YHCIIOM CIIAraeMbiX.

YJICHOB
apupMeTHIECKON

Onucwvieams: TIOHATHUS TOCJIEN0BATEIILHOCTH, YJIcHA
MOCJIENOBATEILHOCTH; CITOCOOBI 3aJaHHs
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MaTepHaJa § (Ha ypoBHe y4eOHBIX AelCTBHI)
IIPOrpeccuu M0CJIEI0BATEIBHOCTH.
Bviuucnsims 4ieHbl OCIE10BATENbHOCTH, 331aHHON

25 | Feomerprieckas 3 | dopMysoii N-ro WieHa WM PeKYPPEHTHO.
Tiporpeccns Dopmynuposamo:

26 CyMmMa N TIepBBIX o | onpedenenusi: aIBI/I(l)MeTH‘{eCKOfI MIPOTPECCHUH,
—— TeOMETPUHECKOH nporpeceny;
reOMETPHHECKOIT C60liCMEa 1IEHOB T€OMETPHIECKOH 1
nporpeccus apudMeTHUECKON Iporpeccuil.

3aoasame apu(HhMETHUECKYIO U TEOMETPUUYECKYIO

27 Cymma OeckoHEIHOH 2 | mporpeccuu peKyppeHTHO.
reoMeTpHUYECKON 3anucvisams u nosichames HOpMyIBl 00IIETo YWiIeHa
MIPOTPECCUN,Y apuQMeTUYECKO U TeOMETPUUECKON MPOTPECCHIA.
KoTopoii | (| <1 3anucwieamsv u dokazvieams. GOPMYIBI CYMMBIN

NEPBBIX YJICHOB apu(METHUECKON U T€OMETPUIECKOM
Kontponsaspabora 1 nporpeccuii; opMyIIbl, BEIpAKAIOIIHE CBOMCTBA
Ne'5 YJICHOB apu(METHUECKON U T€OMETPUUYECKON
IIPOTPECCU.
Buiuuciams cymmy 6€CKOHEIHOM T€OMETPUUECKOM
nporpeccuu, y kotopoi | q | < 1. IlpeacraBnars
OeCcKOHEUHBIEe TIEPUOTUYECKUE IPOOH B BUIC
OOBIKHOBEHHBIX.
IToBTOpEHNE N 10
cucTeMaTu3anus
y4eOHOro Marepuasa
VYnpaxHeHUS A TOBTOPEHUS 9
Kypca
9 kiacca
KonrponsHnaspadora Ne 6 1
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	Алгебраические выражения
	Уравнения
	 понимать терминологию и символику, связанные с отношением неравенства, свойства числовых неравенств;
	 решать линейные неравенства с одной переменной и их системы; решать квадратные неравенства с опорой на графические представления;
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	 освоить разнообразные приёмы доказательства неравенств; уверенно применять аппарат неравенств для решения разнообразных математических задач, задач из смежных предметов и практики;
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	 использовать начальные представления о множестве действительных чисел.
	Выпускник получит возможность научиться:
	 развивать представление о множествах;
	 развивать представление о числе  и числовых системах от натуральных до действительных чисел; о роли вычислений в практике;
	 развить и углубить знания о десятичной записи действительных чисел (периодические и непериодические дроби).
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