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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
MIUPOKHUK HAbOp CIIOCOO0B U MPUEMOB;

® IPUMEHATh TOXIECTBEHHBIE MNpeoOpa3oBaHus [UIsl pEHICHHUsS 3aJad M3 Pa3IudYHbIX
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:

® [IOHMMAaTh TEPMHUHOJIOTHIO U CHMBOJIMKY, CBSI3aHHbBIE C OTHOLIEHHEM HEPaBEHCTBA,
CBOICTBa YUCIIOBBIX HEPABEHCTB;

® pellaTh JIMHENHbIE HEPABEHCTBA C OJIHOM MEPEMEHHON U UX CUCTEMBI; PELIaTh
KBaJpaTHbIC HEPABEHCTBA C OMIOPOM Ha rpauecKue MpeICTaBICHuU;

e [IPUMEHSTH alapaT HEPaBEHCTB JUIsl pEIICHU 3a/1ad U3 pPa3InYHbIX pa3/IesioB Kypca.

Buinycknux nonyuum 603MOHCHOCHb HAYYUMbCA:

® OCBOHTH pa3sHOOOpa3HbIE MPUEMBI JOKA3aTEIbCTBA HEPABEHCTB; YBEPEHHO IPUMEHSTh
anrmapar HepaBeHCTB Ul PELICHHs Pa3HOOOPa3HbIX MaTEMaTHUECKUX 3ajiay, 3a/1a4 U3 CMEKHBIX
IIPEIMETOB U MTPAKTUKU;

® IPUMEHATH rpauuecKue NpeICTaBICHUs ISl UCCIIEA0BAaHUS HEPABEHCTB, CUCTEM
HEPaBEHCTB, COJIEPKalINX OyKBEHHBIE KOOPHUIIUEHTHI.



YucaoBble MHOKECTBA

Buinycknux nayyumes:

® [IOHUMAaTh TEPMUHOJIOTHIO U CHMBOJIUKY, CBSI3aHHBIC C TTOHSATHEM MHOXECTBA,
BBITIOJIHSITH OIE€paIliy HajJl MHOKECTBAMH;

® HCIIOJIb30BaTh HAYAJIBHBIC HpeI[CTaBHeHI/ISI O MHO>XXECTBEC I[GIZCTBI/ITCJIBHBIX YUCCII.

Buinycknux nomyuum 603moxicHocms HAY4UmMvCsi:

® pa3BUBATH MPEACTABICHUE O MHOXKECTBAX;

® pa3BUBATH MPEACTABICHUE O YUCJIE W YUCIIOBBIX CHCTEMaX OT HaTypaJbHBIX J0
JIEHCTBUTEIILHBIX YHCEN; O POJIM BEIYMCIICHUH B TIPAKTHKE;

L] pa3BI/ITb nu erIy6I/ITB 3HAHUA O I[CCSITI/I‘IHOP'I 3alIucCu IICfICTBHTeJIbHBIX HUCCIT
(TepuoIYecKue 1 HEMEPHOANICCKHE JPOOH).

DOyHKUUHA

Buinyckuux nayuumcs:

® IOHMMAaThb W  HUCHOJB30BaTh  (YHKIUOHAJIbHBIE TMOHSTHUSA, S3bIK  (TEPMUHBI,
CHUMBOJIMYECKHE 0003HAUEHUS);

® CTPOUTH TpaUKH JUHEHHOU (YHKUUH, HCCIIEI0BAaTh CBOMCTBA YUCIOBBIX (YHKUUH Ha
OCHOBE U3YyY€HUs MOBEICHUS UX IPaPUKOB;

® IOHUMaTh (YHKUUIO KaK BaKHEHIIYI0 MaTeMaTHYeCKyl0 MOJENb [yl OMUCAHUs
IPOLIECCOB U SIBJIEHUI OKPYXKAIOIIEro MUpPa, IPUMEHATh (PYHKIIMOHAIbHBIN S3BIK JUIsl ONUCAHUS
¥ MCCIIEIOBAHUS 3aBUCHMOCTEH MEKAY (PU3NUSCKUMHU BETMINHAMH,

® [IOHUMaTh M HCIOJb30BaTh SA3BIK IOCIEAOBATENBHOCTEH (TEPMUHBI, CUMBOJIMYECKHUE
0003HaYCHMS);

® IPUMEHATh  (QOpPMyJbl, CBA3aHHbIE C AapU(METUYECKOW U  T'eOMETPUUYECKOM
IpOrpeccusiMu, M ammapar, cHOpMHUPOBAHHBIM MpPU H3YYEHUU IPYTUX pa3AEIOB Kypca, K
PEILIEHUIO 3a/1a4, B TOM YUCIIE ¢ KOHTEKCTOM U3 PEAIbHOM JKU3HH.

Buinycknuk nomyuum 603MOHCHOCHb HAYYUMBCA.

® IPOBOJUTH MCCIICAOBAHMSI, CBA3aHHBIE C U3YUYEHUEM CBOMCTB (YHKLHMH, B TOM YHCIE C
UCIOJIb30BAaHUEM KOMIIBIOTEPA; H OCHOBE TIpaMKOB HU3YyYEHHBIX (YHKIUI CTpouTh OoIe
CII0XkHbIE TpaduKH (KyCOYHO-3a/IlaHHBIE, C «BBIKOJIOTBIMUY» TOUKAMU U T. 11.);

® JICNOJIb30BaTh (DYHKIMOHAIbHbIE MPEICTABICHUS U CBOMCTBA (DYHKIMM Ui pelieHus
MaTEMaTUUYECKUX 3a7ad U3 Pa3IMUHbIX Pa3/eoB Kypca.

e pemaTh KOMOMHUPOBAaHHBIE 3a7jaud ¢ MpUMEHEeHUueM (GopMyn N-ro ujeHa U CyMMBI N-
NEPBbIX UWICHOB apU(METHUECKOW M TE€OMETPHUECKOW Nporpeccuil, NMpUMEHsSs MpHU 3TOM
anmnapar ypaBHEHUH U HEPaBEHCTB;

® [IOHUMaTh AapU(PMETUYECKYI0O M TEOMETPUYECKYI0 TPOrPEecCMH KaK HaTypalbHOTO
apryMeHTa; CBSA3bIBaTh apU(PMETHUECKYIO MPOrPECCUI0 C JIMHEHHBIM POCTOM, T€OMETPUUECKYIO
— C OKCIIOHEHIIMAJIBHBIM POCTOM.

JJIeMeHThI NPUKJIATHOH MaTeMATHKHU

Buvinyckuux nayuumces:

® HCIIOJIb30BaTh B XOJI€ PCIICHUS 3a7ad 3JIEMEHTApHBIC IMPEICTABICHUS, CBSI3aHHBIC C
MPUOJIMKEHHBIMU 3HAYCHUSIMH BEJTMYHH,

® HCIOJIb30BaTh MPOCTEHIINE CIOCOOBI TPEACTABICHUS U aHadu3a CTaTHCTHUYECKUX
JaHHBIX;

® HaXOJWTh OTHOCUTEJIHHYIO YaCTOTY U BEPOSTHOCTh CITy4aifHOTO COOBITHS;

e pemniaTh KOMOMHATOPHBIE 33]]a4K Ha HAXO0XKICHHE YnCiia 00BEKTOB WM KOMOWHAITUH.

Buvinycknux nomyuum 603mMoxicHoCmb HAYUUMBCAL.

® [IOHATH, 4YTO YHCJIIOBBIC JaHHBIC, KOTOpBIe I/ICHO.HBSyIOTCH JJIA XapaKTepI/ICTI/IKI/I
06’beKTOB Opr)KaIOH_[eFO MI/Ipa, SABJIAKOTCA HpGI/IMYH_[eCTBeHHO HpI/I6HI/DKéHHBIMI/I, YTO 110 3aIIiucCu
MPUOJIMKEHHBIX 3HAYEHUH, COACPKAITUXCS B HH(OOPMAITMOHHBIX UCTOYHUKAX, MOKHO CYJTUTh O
HOI‘peH_IHOCTI/I HpI/I6JII/DK€HI/I$I;
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® [IOHATh, YTO IOIPEIIHOCTh pe3yJbTaTa BBIYMCICHUM JOJKHA OBITH cOM3MEpuMa ¢
MOTPEIIHOCTBIO UCXOIHBIX JaHHBIX;

e proOpecTy TEepBOHAYAIBHBIA OIBIT OpraHMW3aluu cOopa JaHHBIX NPH MPOBEICHUU
ornpoca OOLIECTBEHHOTO MHEHHS, OCYLIECTBISATh WX AaHaJIM3, NPEACTABIATh HMX aHAIU3,
IPECTaBIATh Pe3yIbTaThl ONPOCA B BUJIE TaOJIUIbI, IUATPaAMMBI;

® [IpHOOPECTH OMBIT MPOBEACHUS CIyYailHBIX 3KCIEPUMEHTOB, B TOM YHCJIE C MOMOIIBIO
KOMITBIOTEPHOT'O MOJIEIIMPOBAHMSI, HHTEPIIPETALUU UX PE3YJIbTaTOB;

® HaY4YUTHCS HEKOTOPBIM CIELUAIbHBIM IpUEMaM pelleHHsi KOMOMHATOPHBIX 3aad.

2. COAEPXKXAHUE YYEBHOI'O ITIPEIMETA

Auaredpanyeckue BbIpaKeHHUs

BolpakeHue ¢ mnepeMEHHbBIMU. 3HAu€HUE BBIPAKEHUSI C IEpeMeHHBIMU. JlomycTumele
3HA4YeHUs nepeMeHHbIX. ToxnaecTBa. ToxaeCcTBEHHbIE MNpeoOpa3oBaHMs —anredpandyecKux
BbIpaXEHU. [l0Ka3aTeNbCTBO TOKAECTB.

Crenenbp ¢ HaTypalbHBIM IOKazareaemM M €€ cBoiictBa. OnHouneHsl. OpHOWIEH
cragpapTHoro Buja. CreneHb ojgHOWIeHAa MHOrowieHbl. MHOro4jieH CTaHIApPTHOIO BHJA.
Crenenp MHorowieHa. CriokeHUE, BBIUUTAHUE U YMHOXKEHHUE MHOTOWIECHOB DOpMyIibl
COKpAIIEHHOIO YMHOXKEHHSA: KBaJgpaT CyMMbl M KBaJgpaT pa3HOCTH JBYX BBbIpaXKECHHUI,
IIPOU3BEJICHNE PAa3HOCTH CYMMBI JIBYX BbIpaXKeHHMH. Pa3joxkeHune MHOrouwieHa Ha MHOKHTEIIH.
Boinecenune oOmiero MHOXUTENS 3a CKOOKU. MeToj rpynnupoBKd. Pa3sHOCTh KBaapaToB ABYX
BblpaxkeHHl. Cymma M pa3HOCTh KyOOB JByX BblpakeHud. KBangparubiii TpéxwieH. Kopenn
KBaZpaTHOro TpéxwieHa. CBoWCTBa KBaJIpaTHOro TpéXwieHa. PasnoxeHue KBaIpaTHOIO
TPEXWIEHA HA MHOXKHUTEIH.

Parnmonansubie BblpaxkeHus. Llenble BblpakeHus. J[poOHble BbIpaxeHus. ParponanbHas
npoOb. OCHOBHOE CBOMCTBO palMoOHaIbHOW Jpodu. CroxeHue, BBIYMTAHUE, YMHOXKEHUE U
JIeJICHUE pallmoOHAIBHBIX Apo0eii. Bo3BeneHue panmoHanbHOM ApoOH B CTENEHb. T0OXIeCTBEHHbBIE
npeoOpa30BaHMsl pallMOHATBHBIX BRIpaKeHHH. CTENEHB C IEJIBIM MTOKa3aTesieM U €€ CBOMCTBA.

KBanparuble kopHH. ApupMeTHdyeckuil KBaapaTHbII KOpeHb M €€ CBOWCTBa.
ToxaecTBeHHbIE TPpeoOpa30BaHMUs BBIPAXKEHUN, COJIEPKAIMX KBalpaTHbIE KOPHHU.

YpaBHeHus

VpaBHenue c onHoM nepeMeHHOM. KopeHb ypaBHeHHs. PaBHOCWIIbHBIE ypaBHEHHS.
CBoiicTBa ypaBHEHMH C OJTHOM NEPEMEHHOM. Y paBHEHHE KaK MaTeMaTH4YeCKas MOJENb peaJbHON
CUTYallUH.

Jluneitnoe ypaBHenuwe. KaaapatHoe ypaBHenwe. Dopmyna KOpHEH KBaJIpaTHOIO
ypaBHeHus. Teopema Buera. Panmonaneubie ypaBHeHUA. Penienne pauMoHAIbHBIX YpaBHEHUH,
CBOJISIIIINXCSI K JIMHEHHBIM. Perienne TeKCTOBBIX 3a7a4 ¢ TOMOIIBIO PAIHOHAIBHBIX YPAaBHEHUM.

VpaBHeHHEe C JByMs TiepeMeHHBIMH. ['paduk ypaBHEHHS C JBYMS TIEPEMEHHBIMH.
JluneliHOE ypaBHEHUE C ABYMS IEPEMEHHBIMU U €T0 TpaduK.

CucreMbl ypaBHEHHI ¢ IBYyMs TepeMeHHbIMH. ['paduueckuil METO] pelIeHUs] CUCTEMBI
YpaBHEHUU C JBYMs IEpEMEHHbIMU. PenieHue cucreM ypaBHEHUM METOJIOM MOJICTAHOBKH U
cioxenus. Cuctema JByX ypaBHEHHUH C IBYMsI IEPEMEHHBIMU KaK MOJIENb PEeaJIbHON CUTYyallUH.



HepaBencrBa

UucnoBble HEpaBEHCTBA U UX cBOicTBa. Cl0’K€HUE U YMHO)KEHHUE YHCIOBBIX HEPABEHCTB.
OuenuBanue 3HaueHUs BblpakeHUs. HepaBeHCTBO ¢ oaHON nepeMeHHOH. PaBHOCMIbHBIE
HepaBeHCTBA. UMCIIOBBIE MNPOMEXKYTKH. JIMHEVWHBIE M KBaJgpaTHbIE HEPABEHCTBA C OJHOMU
nepeMeHHOi. CHUCTEMbI HEPABEHCTB C OJHON NEPEMEHHOI.

YucaoBbie MHOKECTBA

MHuoxecTBa u ero anemMeHThl. CiocoObl 3aanus MHOKeCTB. PaBHbie MHOXecTBa. [lycroe
MHOkecTBO. [lonmMmHOkecTBO. Omnepanuu Haa MHOXKecTBaMH. HMiumocTpainus COOTHOIIEHUM
MEXIy MHOXECTBaMHU C IOMOINbIO Auarpamm Oilsiepa. MHOXeCTBa HATYpaJIbHBIX, IIEJIbIX,
panuoHanbHBIX  uucen. llpencraBieHne 00 — HppalMOHATBHOM — 4Yucie.  MHOXECTBO
NEHUCTBUTENBHBIX uwncen. lIpencraBieHue ACHCTBUTENHLHOTO 4YHCIA B BHJE OCECKOHEYHOU
HEMEePUOANUECKON necaTudHoi ApoOou. CpaBHEHHME NEUCTBUTENBHBIX uHcel. CBs3b MEXKIY
MmHOokectBamu N, Z, Q, R.

DOyHKIUH

YucioBble pyHKIUH

QOyHKIIMOHATBHBIE 3aBUCUMOCTH MKy BeanmuuHamu. [lonstue ¢pynkumn. OyHKIHS Kak
MaTeMaThyeckas MoJielb peasbHOro mponecca. O6macTb ompeneneHus U o0nacTb 3HAYCHUS
¢ynkuuu. CrocoOsl 3amanus pyakuun. ['padux Gynkmuu. [loctpoenne rpadukoB QyHKImiA ¢
noMoIIpl0  TpeodpaszoBanuii  guryp. Hymm yakuun. I[IpomMexxyTKM 3HAKOMOCTOSHCTBA
byukun. [IpomexxyTku Bo3pacTaHus U yObIBaHUS (YHKIUH.

Jluneitnass QyHkums, oOpaTHas NPOMOPLUUOHATBLHOCTb, KBaJpaTH4Has (QYHKUUA HUX
CBOIiCTBa U rpaduKu.

YucaoBblie MOCTEI0BATEIBLHOCTH

ITonsarue YHUCIIOBOM HOCJIeA0BaTEIILHOCTH. Koneunsre u OecKoHEUHEIE
nocnenoBarenbHOCTH.  CrocoObl  3aJaHUsl  MOCJIENOBATeNbHOCTH.  ApudMmeTHueckas U
reoMerpuueckas mporpeccuu. CBoiicTBa WIEHOB apu(METHYECKOW U TIeOMETPUYECKON
nporpeccuii. @opmyiabl 00mIeT0 4jieHa apUPMETHUECKON U TeOMETPUUYECKOW MPOTPECcCHid.
@®opMyIibl CyMMBI N-MIEPBBIX YJICHOB apU(PMETHUECKON U reoMeTpuyeckoil nporpeccuit. Cymma
OeckoHeuHOW reomeTpuueckoil mporpeccuu. IlpencraBneHne OecKOHEUHOH mepHOAMYECKON
JECATUYHOM IpoOU B BU/I€ OOBIKHOBEHHOH JIpOOH.

DJieMeHThI NPUKJIATHOH MATEeMATHKH

Marematnueckoe MonenupoBanue. IIporneHtHble pacuérel. PopMmyna  CIOXKHBIX
npoueHToB. [IpubnuxEéHHbIE BBIUUCICHUA. AOCOIIOTHAS M OTHOCHTEIbHAS MOTPEIIHOCTH.
OcHOBHBIE TpaBW/ia KOMOWMHATOpUKH. YacToTa © BEpPOSTHOCTh CIy4aHOTO COOBITHSI.
Knaccuueckoe onpenenenue BeposiTHocTu. HauanbHble cBeieHns o cratuctuke. [Ipeacrasnenue
JaHHBIX B BUAE TaOJMI], KPYroBbIX M CTOJOYATHIX auarpamM, rpaduxos. CraTUCTHUECKHE
XapaKTEePUCTUKH COBOKYITHOCTH JAaHHBIX: CpeJHee 3HaUeHue, MoJia, pa3Max, MeJ1aHa BEIOOPKH.

Auredpa B MCTOPHYE€CKOM Pa3BUTHH

3apoxaeHue anreOpbl, KHUTa O BOCCTAHOBJIEHHMM M TPOTUBOINOCTaBICHHH Myxammerna
anp- Xopesmu. Mcropus dopmupoBaHHus MaTeMaTH4eckoro s3bplka. Kak 3aponunace uues
koopauHat. OTKpbITHE UppallMOHATBHOCTH. 13 ncToprun BOSHUKHOBEHUS (OPMYIT JUIsSl pEeLICHUS
ypaBHeHUH 3-i1 u 4-i1 creneneil. Mictopus pa3sutus nousatus ¢yHkiuu. Kak 3apoaunacek Teopus
BeposTHOcTel. Uncima ®ubonauun. 3anaqa JI. [Tuzanckoro(®@uboHauun) 0 KPOIHKaX.



3. TEMATHYECKOE IINTAHUPOBAHHUE
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I'naea 1. /IuneiiHOe ypaBHeHHE € 15
O/IHOI TepeMeHHOi
1 | Benenue B anredpy 3 | Pacnosnaséams 9UCIOBBIC BRIPAKCHUS H BRIPAKEHUS
_ C IepeMEeHHBIMU, JINHEHHBIE ypaBHeHus. [IpuBoIuTh
2 HHH@FHOG YPaBHCHHE C 5 MIPUMEPHI BEIPAKEHUH C IIEPEMEHHBIMU, JIMHEHHBIX
OJIHOM HEpEMCHHON ypaBHeHUU. COCTaBIATH BhIpaKEHHE
3 | Pewenue 3anau c 5 | C IEPEMEHHBIMM IO YCIIOBHIO 3371241, BeIIONHATE
TOMOIIBIO YpABHEHHiT peoOpa30BaHUs BEIPAKEHUI: MPUBOAUTD MOT0OHbBIE
cllaraeMble, pacKpbIBaTh CKoOKH. HaxoauTh
[ToBTOpEeHME 1 1 | 3HaYeHHUE BBIPAKCHUS C IEPEMEHHBIMH TIPH
cUCTeMaTu3alus y1eOHOTo 3aJIaHHBIX 3HAYCHUSX TICPEMEHHBIX.
MaTepuaia Knaccudunuposars anredpandeckiie BbIpaKeHUS.
OnuceIBaTh 1ETBIC BRIPAKCHHS.
KontponHas pabora Ne 1 1 Dopmynuposams ONPENCICHUE JIMHEHHOTO
ypaBHeHus. Pemats TuHeHOe ypaBHEHHE B 0011eM
BHJIe. IHTepIpeTHPOBaTh ypaBHEHUE KaK
MaTEeMaTHYECKYIO MOJIEb peaTbHON CUTYaIUH.
OnuceIBaTh CXeMy pelIeHUs] TCKCTOBOM 3aj1a4u,
MIPUMEHSITH €€ I pellIeHus 3a1a9
I'naga 2. llenbie BbIpaKeHUst 50
4 | ToxXIeCTBEHHO paBHBIC 2 | @opmynuposamun:
BbIpakeHUs. ToxaecTra onpeoenenus; TOXKICCTBCHHO PaBHBIX BBIPAKCHHH,
TOKJIECTBA, CTENIEHH C HATypaIbHBIM MIOKA3aTENIEM,
5 | Cremens ¢ HaTypambHEIM 2 OJTHOUJICHA, CTAHJAPTHOTO BHIA OHOUJICHA,
HOKa3aTeJIeM Kod¢dulreHTa OJHOWICHA, CTETICHN OTHOYJICHA,
6 | CroiicTBa CTemeHH ¢ 3 | MHOTOWIEHa, CTEMEHH MHOTOMWICHA;
HATYDATHHBIM ceoticmea: CTENIEHH ¢ HaTypaJIbHBIM MOKa3aTeleM,
OKa3aTeneM 3HaKa CTEICHU;
npasuia: N0Ka3aTeabCTBa TOXKIESCTB, YMHOKCHHUS
7 | OnHOUNEHBI 2 | ogHOUYIEHA HA MHOTOYICH, YMHOKEHHSI
MHOTOYJICHOB.
8 | MuoroweHE! 1 Jlokazvieamsb CBONCTBA CTENEHU C HATYPaJIbHBIM
9 | Croxkernue i BEIHTAHHE 3 | nokasareseM. 3amyuChIBaTh U JOKa3bIBaTh (POPMYJIbL:
MHOLOWICHOB MIPOM3BEICHUS CYMMBI M Pa3HOCTH JIBYX BBIpaXKEHUIA,
Pa3HOCTH KBAJPATOB JIBYX BBIpAKEHUH, KBaJpaTa
KonTponsnas padora Ne 2 1 | cymmBI u KBagpaTa pa3sHOCTH JBYX BBIPAKCHUIA,
10 | VMHOKeHHE OMHOWICHE 4 | SyMMEL KyOOB M pa3HOCTH KyOOB JIBYX BBIPA)KCHUH.

Ha MHOI'O4JICH

Buiuucnsams 3HaueHnE BBIpa}KeHI/Iﬁ C IICPEMCHHBIMMU.
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T = 5 (Ha ypoBHe y4eOHBIX JeilcTBHIi)
= =<
11 | YMHOXeHHe MHOTOWIEHa 4 | IIpuMeHATH CBOMCTBA CTEIIEHU AJIsl IPeoOpa3oBaHus
Ha MHOTOYJICH BbIpaKCHUI. BBIOIHATH YMHOKEHHE OJTHOWICHOB U
12 |p 3 BO3BEJIEHUE OJJHOWIEHA B cTeneHb. [IpuBoanTh
a3JIOACHUC MHOTOTICHOB OJITHOYJIEH K CTaHJApPTHOMY BUJY. 3alUCHIBATh
ga MHO)KHTeHg' MHOTOYJIEH B CTAaHJAPTHOM BHUJIE, ONIPEAEIATh
BIHCCCHHC O Iuerg cTerneHb MHOrowieHa. [IpeoOpa3oBriBaTh
MHOXHTEIIA 38 CKOOKH NIPOM3BE/ICHHE OTHOUIEHA U MHOTOUJICHA; CYMMBI,
13 | Pasmoskenne MEOrouwieHos | 3 | PA3HOCTH, IIPOM3BEIEHUSA JIBYX MHOTOUJICHOB B
Ha MHOXKHTETH. MeTos MHOTO4JIEH. BBINOJIHATD pa3iokeHrne MHOTO4JIeHa Ha
IPYTIIHPOBKH MHOKUTEIH CIIOCOOOM BBIHECEHHSI 00IIIEro
MHOXUTEJS 32 CKOOKH, CITOCOOOM TPYIITUPOBKH, 10
KonTponbnas padorta Ne 3 1 | popmymnam COKpaIi€HHOro YMHOKECHHUS U C
e 3 IIPUMEHEHUEM HECKOJIbKMX crioco0oB. Mcnonb3oBaTh
POMSBC/ICHHC PasHOCTH 1 yKa3aHHbIE MPeo0pa30BaHMsl B IPOLIECCE PELICHUS
CYMMBI ZIBYX BRIDOKCHUH YPaBHEHUH, JOKA3aTEIbCTBA YTBEPKICHHM,
15 | Pa3HOCTB KBaJapaToB JABYyX 2 | bCUICHM: TCKCTOBBIX 3a/1a9
BBIPa)KCHUI
16 | Kampar cymmsl 3
Y KBaJIpaT pa3HOCTU ABYX
BBIPa)KCHUI
17 | Ilpeobpa3oBanue 3
MHOTOYJIEHA B KBaJpaT
CYMMBI UJTU Pa3HOCTH
JIBYX BBIpaXKCHUH
Kontponbnas padota Ne 4 1
18 | Cymma u pa3HOCTh KyOOB 2
JIBYX BBIPaKCHHM
19 | [IpumeHeHHe pa3InYHbBIX 4
CIIOCOOO0B PA3JIOKEHUS
MHOTO4JIeHa Ha
MHOXKUTEIHN
[ToBTOpEeHUE N 2
cucreMaTu3anus yueOHoro
MaTtepuaia
Kontponbnas padota Ne 5 1
I'nasa 3. ®ynkuuu 12
20 | Cps3u MexXIy 2 | Ilpusooums mpuUMEPHI 3aBUCUMOCTEH MEXTY
BenmmurHaMu. OyHKIuA BeJIMYMHAMU. Pa3znuuate cpeau 3aBUCUMOCTEN
(GyHKIIMOHATbHBIE 3aBUCUMOCTH.
21 | CnocoOsI 3a1anus 2




g &
= 5 = XapakTepucTHKA OCHOBHBIX BU/I0B AeSITeJIbHOCTH
S 2| Coaepxanue yuebHoro | S S
S = T 3 yYeHHKAa
s MarepuaJia = 3 . .
T = 5 (Ha ypoBHe y4eOHBIX JeilcTBHIi)
= =<
byHKIIN Onucvleams nowsimus: 3aBUCUMOI U HE3aBUCHMOM
22 |1 5 MEePEeMEHHBIX, QYHKIIUU, apryMeHTa (YHKIINH;
paduk pyHKuH criocoOsl 3ananus Gynkiuu. GopMmynTHpoBaTh
ornpezeneHus: o01acTu onpeaeneHus GyHKIINH,
. . o0yacTu 3HaUYEHU I Kiw, Tpaduka KIIAA
23 | Jluneiinasa pyHKUUsA, €€ 4 . pymin L TP (uxa dyHKimm,
. JTUHENHON (QYHKIUU, PSMO IPOIOPLHUOHATILHOCTH.
rpaduK U CBOIMCTBA
Buviyucniams 3naueHne GyHKIMU 1O 3aJAHHOMY
[ToBTOpEHUE U 1 | 3HaueHuto aprymenta. CocTaBlIATh TaOIUIIBI
cUcTeMaTH3alus y4eOHOro 3HaueHui QyHkmun. CTpouts rpaduk QyHKINH,
MaTepuana 3ananHoi TabnuyHo. [1o rpaduky dpyHKIUY,
SBIISTIOIICHCS. MOJIETTBIO PEATBHOTO MPOLecca,
Konrposbhas padora Ne 6 1 | onpenensits XapakTepuCTHKH 3TOTO IIpoLEcca.
Ctpouts rpaduk JIMHEHHON QYHKIIUHN U TIPSIMOii
MponopuroHanIbHOCTH. ONMUCHIBATH CBOMCTBA 3TUX
byHKIMA
I'nasa 4. CucreMbl JTUHEHHBIX
ypaBHeHMIi ¢ IByMs 18
nepeMeHHbIMU
24 | YpaBHEHUS C IByMs 2 | IIpusooumos npumepul. ypaBHEHHS C ABYMS
MIePEeMEHHBIMU MIEPEMEHHBIMU; JINHEHHOTO YPAaBHEHHUS C ABYMS
25 | Jlumen 5 MEPEeMEHHBIMH; CHCTEMBI JIBYX JTHHEHHBIX YpaBHEHUU
MHCHHOC YPaBHCHNC € C IByMsI TIEPEMEHHBIMH; PEATBHBIX MTPOIIECCOB, IS
ABYM3 HEPEMCHHBIMH 1 KOTOPBIX YpaBHEHUE C JIBYMSI IEPEMEHHBIMU WITH
ero rpagux CUCTEMa YPaBHECHHH C JIBYMS NIEPEMECHHBIMHU
26 | Cucrems! ypasHenuii c 3 | ABIAKOTCS MATEMATHYECKUMH MOJIETIAMH.
JBYMS TIepeMeHHBIMH. OmnpenensTh, SABISETCS JIU TIapa YUCET pelieHueM
'padudeckuii MmeTox JTAHHOTO YPaBHEHUS C IBYMS IEPEMEHHBIMH.
PEILEHNUS CHCTEMBI IBYX Dopmynuposam:
JTHHEHHBIX ypaBHEHHIT ¢ onpeoeieHus: pEUICHNs YPaBHEHHUS C JBYMS
JBYMS TIepeMeHHbIMH MIEPEeMEHHBIMH; YTO 3HAYHUT PEIIUTH YPABHEHHE C
JIBYMsI IEPEMEHHBIMU; TpadrKa YpaBHEHUS C ABYMSI
27 | Pemenue cucrem 2 | mepeMEeHHBIMU; JTMHEWHOTO YPABHEHUS C IBYMSI
JINHEMHBIX YpaBHEHUHN [IEPEMEHHBIMU; PELICHUS] CUCTEMbI YPABHEHUN C
METOJIOM TOACTaHOBKH JBYMSI TIEPEMECHHBIMU;
28 | p 3 ceolicmea YpaBHEHHH € IByMsI IEpEMEHHBIMHU.
CLICHHME cucTeM Onucvleams: cBOWCTBA rpaduKa JIMHESHHOTO
THHCHHBIX ypaBHCHIH ypaBHEHUS B 3aBUCHMOCTH OT 3HAYCHHIA
MCTOZIOM CIIO2KCHMA ko3 purmeHToB, rpadUUECKUl METO] PEIICHUS
29 | Peurenne 3aau ¢ 4 | CHCTEMBI IByX yPaBHEHMH C IBYMs IEPEMEHHBIMH,
TOMOIIBIO CHCTEM METOJI ITOJICTAHOBKH U METO/ CIIOKESHHS TSI
JIMHeHHBIX ypaBHEeHHUil pEIIeHUs CUCTEMBI ABYX JIMHEHHBIX YPaBHEHHH C
JBYMsI IEPEMEHHBIMHU.
[ToBTOpEHME M 1 | Cmpoums rpadux TMHENHOrO ypaBHEHHMS C IBYMS

CHUCTEMaTHU3aIHs y4eOHOTO
MaTtepuana

NEPEMEHHBIMHU. Pemate cuctemsl JABYX JIMHEHHBIX




o
=3 2
= o | XapaKkTepuCTHKA OCHOBHBIX BHI0B /1eITeJIbHOCTH
S 2| Coaepxanue yuebHoro | S S
z = 53 YUYEHHUKA
s MarepuaJia = 3 . .
T = 5 (Ha ypoBHe y4eOHBIX JeilcTBHIi)
= =
KonTponbnas padora Ne 7 1 | ypaBHeHuii ¢ AByMs IEPEMEHHBIMHU.
Pewams TexcToOBBIE 3a1a4M, B KOTOPBIX CUCTEMA
JBYX TUHEUHBIX YPaBHEHUU C JBYMS IEPEMEHHBIMU
SIBJISIETCS] MATEMATUYECKOM MOJIENIBIO PEaIbHOTO
IpoLecca, 1 MHTEPIPETUPOBATh PE3YNIbTAT PEILICHUS
CUCTEMBI
IloBTOpPEHME U cUcTEMATH3ALMS 7
y4eOHOro marepuaJia
VYrpakHeHus AJ11 HOBTOPEHUS 9
Kypca 7 kiacca
HroroBast kKoHTpoIbHAs paboTa 1




8 KVIACC

= 8

s g 2

s B 7

S = 2

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

= y4eOHOro e YUYeHHKA
MaTrepuaJia = (Ha ypoBHe y4eOHBIX JeilcTBHIl)
2
I'naesa 1.
PaumnoHanbHbIe BHIPpAKEHUS 44
1 Paunonansubie 1pobu 2 | Pacnoznaséamo nienple panoHaIbHBIC BBIPAXKCHHUS,
_ IpOOHbBIE palliOHANIbHBIE BHIPAKEHUS, TIPUBOIUTD

2 Ocnosroe CBOMCTBO 3 MPUMEPHI TAKUX BBIPAKCHU.
paroHaIbHON Apodu Dopyyruposams:

3 CriosKenue 1 3 | onpedenenus: palMOHAIBHOTO BHIPAKECHHUS,
BEIYHTAHHC JOIYCTUMBIX 3HAUCHUN NIEPEMEHHOM, TOKIECTBEHHO
PAIHOHATBHBIX POOEit PABHBIX BEIPaXKEHMUI, TONECTBA, PABHOCHIILHBIX
C OJIHHAKOBBIMH YpaBHEHUM, PallUOHAILHOTO YPaBHEHHUSI, CTEIIEHUC
3HAMEHATEISAMH HYJIEBBIM I1OKa3aTeJIeM, CTEIIEHH C LIE€TIbIM

OTpHUIATENbHBIM MMOKa3aTeNeM, CTaHAapTHOTO BUIA

4 Crnoxenue u 6 | uncia, 0O6paTHOI POMOPIHOHAIEHOCTH;

BBIYATAaHUE ceoticmea: OCHOBHOE CBOMCTBO palliOHaIbHON ApoOH,

palroHaIbHBIX Ipo0eit CBOICTBaA CTENEHU C LIEIBbIM IIOKA3aTeJIeM, ypaBHEHUH,

C pa3sHbIMHU k

3HaMEHAaTeIsIMHU bynkuan y = X'

KoHTpobHas paboTa 1 | Mpasuna. COXKEHUA, BLIMUTAHNS, YMHOMKCHN,

No | JeNieHus qpooeii, BO3BeIeHUS 1poOu B CTETICHb;
Yycosue paBeHCTBa ApoOU HYIIIO.

5 YMHOXEHHUE U JIeJIEHIE 4 | Jloxazvieams CBOMCTBA CTETIICHU C IEJIBIM
paroHaIbHBIX IPOOEH. IIOKA3aTENEM.

Bossenenue Onucvieamsv rpadUUECKU METOJ] PEIICHUS

palroHaIBHOM IpodH B YPaBHEHUH ¢ OJHOU NIEPEMEHHOM.

CTETIEHb IIpumensims OCHOBHOE CBOMCTBO pallHOHAJIBbHOMN
JIpoOu IIJIsl COKpAIICHUs U TPeoOpa3oBaHus JpOoOei.

6 | Toxnecrsenmbie 7| MpusomuTs 1Po6H K HOBOMY (0BIIIEMY) 3HAMEHATETIO.
npeobpasoBans Haxomuth cymMMy, pasHOCTb, TIPOU3BEIEHUEN YACTHOE
PaiOHaTbHBIX npo6eii. BBIMOMHATL TOKECTBEHHbIE IPE0OPa30BAHNUS
BHIpaXCHIH PaLMOHAIBLHBIX BBIPAKEHHU.

KoHTposHa spabota 1 | Pewams ypaBHEHUs C IEPEMEHHON B 3HAMCHATEIE
No 2 Ipoowu.
IIpumensimo CBOWCTBA CTEIIEHM C LIEJIBIM MIOKA3aTeIeM

7 PaBHOCHIIBHBIE 3 | mis mpeobpa3zoBaHUs BEIPAKEHUH.

YpaBHEHHUS. 3anucvliéame yncia B CTAHIAPTHOM BUJE.
PanmonansHbIe Buvinonname noctpoeHue u ureHue rpaduka GpyHKIuu
ypaBHECHHUS k
y ——
8 CrerneHs ¢ 1eIbIM 4 X

OTpULATCIIbHBIM

10
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T = Copep:xanue 2| XapakTepHcTHKA OCHOBHBIX BHIOB eSATEIbHOCTH
<
= Y4eOHOoro 2 YYeHHKA
MarepHaJia E (Ha ypoBHe y4eOHBIX AelCTBHIA)
=
[I0Ka3aTeieM

9 CgoiicTBa cTeneHu 5
C IIeJIBIM MTOKa3aTeneM

10 k 4
DOyHKIUA Y =—

X
u e€ rpadux
KoHnTtposbHas padota 1
Ne 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 HATYpPaJIbHBIX YHCEN, MHOKECTBO IEJIBIX YHCEI,
ABaHpaTHHe KOpHH. MHOXECTBO pallMOHAJIbHBIX YUCEI, MHOKECTBO

qu’MeTH[feCKHH NEHCTBUTEIBHBIX YUCEI M CBS3H MEXY dTHMHU
KBaJpaTHRIM KOPCHb YHUCIOBBIMUA MHOXECTBAMH; CBSI3b MEKIY

13 | MHOKeCTBO 1 ero 9 | OECKOHEUHBIMH JIECATUYHBIMU JPOOIMH U

STIEMEHTEI palroOHAIBLHBIMU, HPPALIMOHAIEHBIMU YHCIIaMHU.
Pacnosnasams panmoHanbHble U UppaMOHATIbHBIC

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

Onepanuu Haj UPPaIMOHATBHBIX YHCE.
MHOKECTBaMHU 3anucvieams ¢ MOMOUIbIO GOPMYJI CBOKWCTBA JIeHCTBUIA
C IEHCTBUTEBHBIMU YHCITAMHU.
15 | YucnoBele! MHOXECTBa 2 D )
OPMYIUPOBAMD.

16 | CgoiicTea 4 | onpedenenus: KBaApaTHOrO KOPHS M3 YUCIIA,
apU(METHIECKOTO apru(METHYECKOro KBapaTHOIO KOPHS U3 YUCIIa,
KBaIPaTHOTO KODHS pPaBHBIX MHOYKECTB, IOJAMHOXECTBA, IEPECEUCHUS

MHOX€ECTB, 00bEJMHEHUSI MHOYKECTB;

17 | ToxpecTBeHHbIE 5 | ceoiicmesa: Gpyakmun y = X2, apuMETHIECKOTO
Hpeo6pa301v3aHH51 KBaJIPAaTHOTO KOPHsI, QYHKIMHU Y = /X .
BBIpAXECHHUI, .

Jloka3bIBaTh CBOMCTBA apu(METHYECKOTO
coJiepKaIInx
KBaJIPaTHOT'O KOPHSL.
KBaJ[paTHbIE KOPHH . )
Cmpoums rpadhuku GQYHKIMA Y = XU Y = /X .

18 DOyHKIHS Y =/ X 3 Ipumensamo noHsTHE APUPMETUIESCKOTO KBAIPATHOTO

U eé rpaduk KOPHSI JIJIsl BBIYMCIICHUS] 3HAUCHUI BBIPAXKEHUI.
Ynpowamy BeIpaxenus, conepxaniue
KonrtponbHas pabora 1

Ne 4

apudMeTHUeCcKue KBaJpaTHble KOpHU. Pemarts
ypaBHeHUs. CpaBHUBATh 3HAYEHMSI BBIPA)KEHUH.

11




= g
o
- 2
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 MEXKIY
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
KonrtponsHas pabora 1 | Tpéxunena; OMKBaIPaTHOTO yPaBHEHHUS;
Ne 5 c6oticmea KBalpaTHOTO TPEXWIEHA;
o meopemy Buera u obpaTHyro et TeopeMy.
22 | KanparHblil Tpéxien 3 | 3anucvieamv u JI0Ka3bIBaTh (hopMyTy KopHei
23 | Pemenmue ypasHenuii, 5 | KBAJPATHOIO ypaBHEHHS. HccenenoBats KONMMYECTBO
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
YPaBHEHHUS KaK C OTPHUIATENbHBIM TUCKPUMHUHAHTOM.
MaTeMaTUYECKUE Onucvieams Ha IpUMEPAX METOJ 3aMEHbI IIEPEMEHHOM
MOJIEJIH PEaIbHBIX JUIsl PEILICHUS] yPABHEHUM.
cuTyanun Haxooums KOpHU KBaJIpaTHBIX YPAaBHEHUN pa3IMUHBIX
BuJ0B. [IpumensaTs Teopemy Bueta u obpathyto et
Kontponbhas pabora 1 TeopeMy. BBINOIHATE pa3iiokeHne KBapaTHOIO
Ne 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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= Y4eOHOoro

MaTepuaia

KoaudecTBO yacoB

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

y‘leﬁﬂoro MaTepuaJia

YrpaxHEeHUs UTsl TOBTOPEHUS
Kypca 8 kiiacca

Konrponsnas padora Ne 7
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9 KJIACC

]

a8 2

= £ S =

E g Coaepxanue £ g| XapakTepHCTHKA OCHOBHLIX BHJIO0B 1eATEILHOCTH

s y4e0HOro =g yYeHHKA
MaTepHaJia é’ (Ha ypoBHe y4eOHBIX AelCTBHI)
I'naga 1
HepaBencTBa 20
1 YucnoBsie 3 | Pacnosnasamsb v IPUBOJUTH MPUMEPHI UUCIOBBIX
HEpaBEHCTBA HEPAaBEHCTB, HEPABEHCTB C IEPEMEHHBIMU, TUHEHHBIX
N HEPABEHCTB C OJIHOM MEPEMEHHOM, TBOMHBIX
2 OcHoBHbIE CBOWCTBA 2 HepABEHCTB.
YHCIIOBBIX HEPABEHCTB Dopyyruposams:

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

/loxazvieams: CBONCTBA YUCIIOBBIX HEPABEHCTB,

4 Hepasenctsa ¢ onHoit 1 | Teopembl 0 CIOKEHHH U YMHOKSHUH YUCIOBBIX
[IEPEMEHHOMN HEPABEHCTB.

Pewamw nuHeHbIE HEPABEHCTBA.

5 PemeHI:Ie HCPaBCHCTB 5 3anuchIBaTh pPELICHHs] HEPABEHCTB U UX CHCTEM B
¢ OZIHOM HEPEMCHHOM. BUJI€ YMCIIOBBIX IPOMEXKYTKOB, 00BEANHEHUS,
Hucmotie NepeceyeH s YUCIOBbIX TPOMEXKYTKOB. Pemiars
TIPOMEIAYTKH CUCTEMY HEPABEHCTBC OJIHOM NIEPEMEHHOI.

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

I'naga 2

KBagparnunas ¢pyHkuus 38

7 [ToBTOpEeHME N 3 | Onucvisams nousiTHE GYHKIIUA KaK TIpaBUIa,
paciiipeHue YCTAHABIIMBAIOLLETO CBSA3b MEXKIY DJIEMEHTaMH JIBYX
CBEACHUI O PYHKIINH MHO>KECTB.

N Dopmynuposamsn.:
8 CoiicTsa QyHKIH 3 onpeodenenus: Byl QYHKIIUU; TPOMEKYTKOB
9 Kak mocTpouTh 3 | 3HAKOMOCTOSHCTBA QYHKIMK; PYHKIUH,

rpaduk GyHKIUU
y = kf(x), ecnu

U3BECTEH rpauk
dynxumn y = f(x)

Bo3pacratomeii (yObIBaoIIei) Ha MHOKECTBE;
KBaJpaTHUHON (DYHKIIMU; KBaJPAaTHOTO HEPABEHCTBA;
c60licmea KBaIpaTUIHON (PYHKITUH;

npasua OCTpoeHus rpadukoB GyHKIUH C

14
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E g Copep:xxanue £ S| XapaKTepHCTHKA OCHOBHBIX BH/0B eATeJbHOCTH
e y4e0HOro =g yUeHHKA
MaTepHaJa § (Ha ypoBHe y4eOHBIX AelCTBHI)

10 Kak moctpouth 4 | momoIrkio IpeoOpazoBanuii Buga f(x) — f(x) + b;

rpaduKy QyHKIHi Jx) = f(x + a)if(x) — kf(x).

y=f(x)+b Cmpoums Tpaduku QyHKIUH ¢ TOMOIIBIO

ny="f(x+a), ecnmu npeobpaszoBanuii Buaa f{x) — f(x) + b;

U3BECTCH rpaduk fx) — fix + a); f(x) — kAX).

byHKIIUN Cmpoums rpaduk kBaaparuuHoit pynkuuu. I1o

y = f(x) rpaduKy KBapaTHIHON (PYHKIIMH OMHCHIBATD €&
CBOMCTBA.

11| Keanparuinas 6 | Onucvisams cxemarmanoe pacronokenm e napaGob
(bvaKuH’I’ e€ rpadux 1 OTHOCHTEJIBHO OCH a0CIIMCC B 3aBUCUMOCTH OT 3HaKa
CBOMCTBA crapuiero ko3 dunrenTa u TMCKpUMUHAHTA
KoHTpombHas pabota 1 | COOTBETCTBYIOIIEIO KBAAPATHOrO TPEXIEHA.

Ne 2 Pewamb kBagpaTHBIC HEPABEHCTBA, HCIIOIB3YS CXEMY
pacIoiokeH st napadosIbl OTHOCUTENIBHO OCH

12 Pemenue kBagpaTHBIX 6 | abcumcc.

HEPaBEHCTB Onucwvieamsb Tpa@uUecKuii METOJT PEIICHUS] CHCTEMBbI
- JIBYX YpaBHEHUH C IBYMS TICPEMEHHBIMH, METO]]

13 CrcreMs! ypaBHeHHH 6 TIOJICTAHOBKH M METOJI CJIOKCHUS ISl PEIICHUS
¢ ABYMi CUCTEMBI IBYX YPaBHEHHH C IBYMsI IEPEMEHHBIMH,
TICPEMCHHBIMH OJTHO M3 KOTOPBIX HE SBISETCS JIMHEHHBIM.

14 Pelrtene 3a1a4 5 | Pewamsb TEKCTOBBIE 33/1a4H, B KOTOPHIX CHCTEMA JIBYX
C IIOMOLIBIO CHCTEM YpaBHEHUH C IBYMS TIEPEMEHHBIMH SIBJISICTCS
ypaBHeHHH BTOPOii MaTeMaTHYECKOM MOJIENbIO PeabHOro mpolecca,
CTETeHH ¥ HHTEPIIPETHPOBATH PE3YIbTAT PEIICHUS CHCTEMBI
KonTponbnas padbora 1
Ne 3

I'naga 3
DJIeMEeHThbI

NPUKJIATHONMATEeMATHKH 20

15 Maremaruueckoe 3 | IIpusooums npumepoi: MaTeMaTHUYECKUX MOJIEICH
MO/JICIIUPOBAHUE peabHBIX CUTYAIHiA; TPUKIIAIHBIX 33/1a4;

- NPUOJIMKEHHBIX BEJTUYHH; UCTIOJIb30BaAHHUSI

16 | IpouentHbie pacu€rsl | 3 | (o iGumatopHBIX MPABKT CYMMBI I TIPOH3BEICHIS

17 AGCOMOTHAS 1 o | Cly4allHBIX COOBITUH, BKIIKOYAs OCTOBEPHBIEC U
OTHOCHTETBHAS HEBO3MOYKHBIE COOBITHS; OITBITOB C
HOTpEITHOCTH PaBHOBEPOSITHBIMU UCXOJAAMHU; MIPEACTABICHUS

CTaTUCTHYECKUX JAHHBIX B BHJIE TAOIUII, TUArPaMM,

18 OcHOBHBIE TIpaBUIIA 3 | rpadMKOB; UCITIOH30BAHUSI

KOMOMHATOPUKHU BEPOSITHOCTHBIX CBOWCTB OKPYKAFOIIUX SBICHHU.
Dopmynuposams:

19 Hactora u 2 onpeodeneHus: aOCOMIOTHON MTOTPEITHOCTH,

BEPOSITHOCTh
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CIIy9aifHOTO COOBITHS OTHOCHUTEIILHOM MOTPENTHOCTH, TOCTOBEPHOTO

COOBITHSI, HEBO3MOXKHOT'O COOBITHS; KITACCHUECKOe
20 | Knacemeckoe 3 | onpenenenue BeposTHOCTH:

OMpENCICHC npasuia: KOMOMHATOPHOE MPABUIIO CYMMBI,

BEPOATHOCTH KOMOMHATOPHOE MPABUJIO TPOU3BEICHUSI.

21 HaualbHbIE CBEICHUS 3 | Onuceisame dranbl peNIeHs NPUKIATHOM 3a/1a4H.

0 CTATHCTHKE THoscname u 3anucviéams GOPMYITY CIOKHBIX
npoueHToB. [IpoBOIUTH MPOLIEHTHBIE PACcCUETHI C

KonTponbnas pabora 1 | ucronp3oBaHKEM CIIOXKHBIX IPOIICHTOB.

Ne 4 Haxooums TO4HOCTH PUOTMHKEHUS IO TaOIUIIE
npUOIMKEHHBIX 3HAYCHUH BETMYHHBI. VICIIonp30BaTh
paziu4uHble GOpPMBI 3aMKUCH TPUOTHKEHHOTO
3HauCHUs BeMUMHBL. OIEHUBATH MPUOIIMIKEHHOE
3HaYEHUE BEINYNHBI.
1Ip0o6o0umsb OMBITHI CO CITyYaHHBIMH UCXOAMH.
[TosicHATH U 3aMUCHIBaTh POPMYITY HAXOKIACHUS
YacTOTHI Ci1y4aitHOro coObITHsl. ONUCKHIBaTh
CTAaTHCTUYECKYIO OIEHKY BEPOSTHOCTH CITYIAHOTO
coObITHst. HaXouTh BEpOSTHOCTH CIIy4aiiHOTO
cOOBITHS
B OTIBITaX C PABHOBEPOSTHBIMU HCXO/IaMHU.
Onucvlieams 3Tanbl CTATUCTUUECKOTO UCCIIEA0BAHMUS.
OdopmisaTs HHGOPMAIUIO B BUE TaOIUIl U
nuarpamm. M3Biekats HHQOpMaIHiO U3 TaOIHI U
nuarpamm. HaxoIuTes M MPUBOAUTH MIPUMEPHI
WCIIOJIb30BAHUS CTATHCTUICCKUX XapaKTEPUCTHK
COBOKYITHOCTH JJAaHHBIX: CPEHEE 3HAUEHHUE, MOJIA,
pa3Max, MeauaHa BhIOOpKH

I'naea 4
Yucaosbie
10CJIeA0BATEJIbHOCTH 17
22 Uucnosbie 2 | IIpusooums npumepwi: MOCIEIOBATEIIHBHOCTEH;

MOCIIE0BATETHHOCTH YHCIIOBBIX TOCIEI0BATEILHOCTEH, B YACTHOCTH
apupMeTHUYECKO U FreOMEeTPUUECKOI MPOTrPECCHit;

23 Apupmernieckas 4 WCII0JIb30BaHMS NIOCIIEA0BATEIBHOCTEN B pEAIbHOM

Tporpeccui ’KM3HU; 337124, B KOTOPBIX PACCMATPHBAIOTCSA CYMMBI C

24 CyMMa N TIepBHIX 3 | GECKOHEYHBIM YHCIIOM CIIATaeMBbIX.

4IICHOB Onucvieamy: IOHITHS TIOCIIEJOBATEILHOCTH, YJIeHA

apubMeTHIecKOit MOCIIE0BATEIHHOCTH; CIIOCOOBI 3a1aHUS

Nporpeccus MOCIIE0BATEIHHOCTH.

Buviuucnsms 4neHbpl TOCIEI0BATEIILHOCTH, 3a1IaHHOM
25 I'eomerpuueckas 3 | hopMmyII0ii n-ro YiIeHa WK PEKYPPEHTHO.
nporpeccus
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26 CyMMa n nepBbIxX 2 | @opmynuposams:
YJICHOB onpedenenus: apuPpMEeTHIECKON POrpeccuH,
Ir€OMETPUYECKON F€OMETPUYECKON ITPOTPECCUH;
Iporpeccuu €60licmea 4JICHOB T€OMETPUUECKON U
_ apuQMETHIECKOHN MPOTPECCHIA.
21 Cymma 6eCKOHequOH 2\ 3a0asame apu(pMETHUECKYIO0 U T€OMETPUUYECKYIO
TCOMCTPHHCCKON TIPOTPECCUH PEKYPPEHTHO.
Tporpeccu, y 3anucvisame u nosicname HopMyJbl OOILEro YieHa
Kotopoit [ ¢ <1 apu(METHIECKOi 1 TeOMETPHIECKOH TIPOTPECCHIA.
KonTponsHas pabota 1 | 3anucvieame u doxaszvisame.: GOpMyIbI CyMMBIN
No 5 NEPBBIX YWICHOB apu(METHUECKONU U T€OMETPUIECKON
nporpeccuii; opmyIibl, BEIpaKkarole CBOMCTBa
YWIEHOB apu(PMETUYECKON U FreOMETPUUECKOM
IIPOTPECCU.
Buviuucnsams cymmy 0€CKOHEUHOH reOMeTpUIeCcKOn
nporpeccuy, y kotopoit | q | < 1. IlpeacraBusirs
OecKOHEYHbIE EPUOANYECKHE POOH B BHJIE
OOBIKHOBEHHBIX.
IToBTOpeHue u 10
CHCTEeMATH3ALHA
y4eOHOro marepuaJia
YnpakHeHus A HOBTOPEHUS 9
Kypca
9 kiacca
Kontponbnas padota 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;
	  применять аппарат неравенств для решения задач из различных разделов курса.
	Выпускник получит возможность научиться:
	  освоить разнообразные приёмы доказательства неравенств; уверенно применять аппарат неравенств для решения разнообразных математических задач, задач из смежных предметов и практики;
	  применять графические представления для исследования неравенств, систем неравенств, содержащих буквенные коэффициенты.
	Числовые множества
	Выпускник научится:
	  понимать терминологию и символику, связанные с понятием множества, выполнять операции над множествами;
	  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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