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IUVTAHUPYEMBIE PE3Y/IbTATBI

6 TUYHOCHIHOM HANPAGIEHUN:
YMEHUESICHO,TOYHO,IPaMOTHOM3J1araTbCBOMMBICIMBYCTHOMUIIICBMEHHON PEYM MOHUMATh CMBICIH
IIOCTaBJIEHHOM 3aJ]auyl, BEICTPAUBAThapryMEHTALIUIO, IPUBOIUTH IPUMEPHI U KOHTPIPUMEDHI;
KPUTHYHOCTbMBILUIEHUS,yMEHUE PpAcClO3HABaTh JIOTUYECKHM HEKOPPEKTHBIE BbICKA3bIBAHUS,
OTIINYATh TUIOTE3Y OT (PaKTa;

IpEeJCTaBICHUE O MaTEeMaTUYECKON HayKe Kak cepe UeloBe4YecKoil NesTeabHOCTH, 00 JTanax ee
Pa3sBUTHSL, O €€ 3HAUUMOCTH JUIsl Pa3BUTHSI IUBUIIN3ALINY;

KpeaTUBHOCTbMBIIIJICHUS, THULIUATUBA, HaXOAYUBOCTb, aKTUBHOCTb npu pelieHun
MaTeMaTHYeCKUX 3a]ay;

YMEHHUE KOHTPOJIHUPOBATH MPOLIECC U PE3YNIbTAT YUeOHONH MaTeMaTHYECKON AeITEIbHOCTH;
CIIOCOOHOCTh K 3MOIIMOHAJIbHOMY BOCIPHUATHIO MaTEMaTHYECKMX OOBEKTOB, 3ajay, PELICHUH,
pacCyXIECHUI;

6 MemanpeomMemHoM HanpagieHuu:

NepBOHAYANIbHBIC MPEICTABICHHUS 00 UICSIX U O METOAAaX MAaTEMAaTHKU KaK YHUBEPCAIBHOM SI3bIKE
HAyKH U TEXHUKH, CPEACTBE MOJAEIUPOBAHNUS SBJIEHUHN U ITPOLIECCOB;
YMEHUEBUIETbMaTEMaTHUECKYI03a/1a4yBKOHTEKCTEPOOIEMHON CUTYaIH B Jpyrux
JUCLUIUIMHAX, B OKpYXKaloIlel KU3HHU;

YMEHUE HAaxXOJUTh B pa3IUYHBIX HMCTOYHUKAX HWHPOPMALUIO, HEOOXOTUMYIO JJIsi PpEIICHUs
MaTeMaTHYECKUX TMpoOJIeM, MPEACTaBIsATh €€ B TMOHATHOH (opMe, NMPUHUMATH pEIICHHE B
YCIIOBUSAX HEMOJHON WM U30bITOYHOM, TOUHON M BEPOATHOCTHON MH(OpMaIH;

YMEHHME I[IOHMMaTb M HCIIOJIb30BAaTh MaTE€MaTHYECKHE CpEICTBAa HarJIAIHOCTH (Tpaduku,
JarpaMMbl, TaOJIULbI, CXEMBI U JIp.) 7S UIUTIOCTPALlUU, HHTEpIpETaluy, apryMeHTaluH;
YMEHHMEBBIIBUTaTbIUIIOTE3BIIIPH  PELIEHUU Y4YEOHBIX 3ajad, I[OHUMaThb HEOOXOJUMOCTb HX
IIPOBEPKU;

yYMEHHUE NPUMEHATh UHIYKTUBHBIE U JIEAYKTHUBHBIE CIIOCOOBI pacCyXJIE€HHH, BUAETh pa3IHMyuHbIC
CTpaTeruy peleHus 3a/1a4;

MOHMMAHUECYILIHOCTUAIT OPUTMUYECKUXTIPEATUCAHUMMYMEHUEAECTBOBaTh B COOTBETCTBUU C
IPEJJI0KEHHBIM aITOPUTMOM;

YMEHHUE CaMOCTOSITEIbHO CTaBUTh L€, BBIOMpaThb M CO34aBaTh AJITOPUTMBI JJIS PELICHUS
y4eOHBIX MaTeMaTHUECKUX Mpobiem;

YMEHHME IUJIAHUPOBAaTh M OCYILECTBIATH JESITEIbHOCTb, HANpPABICHHYI0 Ha pELIeHHE 3ahad
HCCJIEIOBATEIBLCKOTO XapaKTepa;

6 NPEOMEemHOM HANPAGIEHUU:

OBJIaJicHUEe 0a30BbIM IMOHATUHHBIM amnmapaToM IO OCHOBHBIM  pa3JelaMcojepKaHus,
IpeJCTaBICHUEe 00 OCHOBHBIX H3y4aeMbIX MOHATUSAX (YMUCIO, TreoMmeTpuueckas ¢urypa,
ypaBHEeHHE, (GYHKIHS, BEPOSTHOCTh) KaK BaXHEHUIIINX MaTeMaTHUECKUX MOJIENSAX, MO3BOJISIONINX
ONMCHIBATh U U3y4aTh peabHbIE MPOLECCH U SIBICHHUS;

yMeHue paboTaTh € MaTeMaTHMYeCKUM TEKCTOM (aHaJU3UpOBaTh, H3BJIEKaThb HEOOXOAMMYIO
MH(}OpPMAaLIMIO),IPaMOTHO MPUMEHATh MaTEMATUYECKYIO0 TEPMUHOJIOTHUIO U CUMBOJIUKY,
MCIIOJIb30BAaTh PA3JINYHBIE SI3bIKK MAaTEMATHKUY;

YyMEHHE  NpPOBOAMTH  KJacCU(pHUKalMU,  JIOTUYECKHME  OOOCHOBaHMsS,  JOKa3aTelIbCTBa
MaTeMaTUYECKUX YTBEPKICHUII;

YMEHUEPACIO3HABATEBUABIMATEMATHUECKUX YTBEPKIACHUN (AaKCHOMBI, OIPE/eIEHUs, TEOPEMbI U
Ip.), IpSMbIe U 0OpaTHBIE TEOPEMBI;

pa3BUTHE MPEJICTABICHUNA O YMCIE M YHUCIOBBIX CHCTEMax OT HaTypalbHBIX /0 JACHCTBUTEIBHBIX
YHCeJl, OBJIaJICHHE HAaBbIKaMHU YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAIbHBIX BBIUHCIICHHI;
OBJ1a/ICHUECUMBOJIbHBIMS3BIKOMAIT€0PbI, TPHEMaMUBBINOJIHEHUATOX,IECTBEHHBIXIIPE0OPa30BaHUMA
palOHaIbHBIXBBIPAXKEHUN, DEILICHUSTyPABHEHUI, CHCTEM YypAaBHEHUH, HEPABEHCTB M CHCTEM
HEPAaBEHCTB, YMEHHUEHUCIIOJIb30BaTh HJEI0 KOOPAWHAT Ha IUIOCKOCTH [UIsi HHTEpPHpETaluu
yYpaBHEHHI, HEPABEHCTB, CUCTEM, YMEHHE MTPUMEHSATH anreOpanyeckue npeoOpa3oBaHus, anmnapar
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YPAaBHEHUI U HEPABEHCTB JUIS PEIECHUS 3a/1a4 U3 Pa3JIMUHbIX Pa3JeioB Kypca;

® OBJIQJICHUE CUCTEMOHW (YHKUIMOHAIBHBIX MOHATUH, (QYHKIHMOHAJTBHBIMA3BIKOM U CHUMBOJHKOH,
YMEHHE Ha OCHOBE ()YHKIIMOHAJIBHO-TPAapUUECKUXIIPEICTABICHUH ONMUCHIBATH M aHAIW3UPOBATH
peabHbIe 3aBUCUMOCTH;

e OBJIAJICHUE OCHOBHBIMH crocobamu IIPEACTABIICHUS u aHanusa
CTaTUCTUYECKUXJAHHBIX;HAIMYUEIIPEACTABIICHU O  CTaTUCTUYECKUX 3aKOHOMEPHOCTSAX B
pealbHOM MHpPE U O PA3JIMYHBIX CIIOCO0aX MX U3Y4EHUs, O BEPOSITHOCTHBIX MOJCIISX;

® OBJIAJICHUE T'COMETPUYECKUM S3BIKOM, YMEHHME MWCIIOJIb30BaTh €r0 JUIAONUCAHUS IPEIMETOB
OKPY’KaIOIIer0 MHUpa, Pa3BUTHE MTPOCTPAHCTBEHHBIXIPEACTABICHUN U U300pa3uTENbHBIX YMEHUH,
IpUOOpETEHNE HABBIKOB T€OMETPUUECKUX MTOCTPOSHUIA;

® YCBOCHHME CUCTEMAaTHYECKUX 3HAHHUU O TUIOCKHX (UTYypax M X CBOWCTBAX, a TAKXKe HA HATJISIHOM
YPOBHE — O MPOCTEUIINX TPOCTPAHCTBEHHBIXTENAX, YMEHUE IPUMEHATh CUCTEMAaTHUYECKUE 3HAHUS
0 HUX JUIS PELIEHUAT€OMETPUUECKUX U ITPAKTUYECKUX 3a/1a4;

® yMEHHE M3MEPATH JIMHBI OTPE3KOB, BEJIMUYUHBI YTJIOB, HUCIOIb30BATH(OPMYIIbI ISl HAXOXKACHUS
NEePUMETPOB, IIoHIaiel U 00BEMOB FeOMETPUUECKUX PUTYD;

e YMEHHME IPUMEHATH M3Y4YCHHBIC [IOHATHSA, pPE3YJNbTaTbl, METOABl JUIA pELICHHMs 3aaad
IIPAaKTUYECKOI0 XapakTepa W 3a4ad M3 CMEXKHBIX JHUCHMIUIMH CHCIIOJIB30BAHUEM IIPH
HEO0OXOIMMOCTH CIIPABOYHBIX MATEPHAIIOB, KAIBKYISATOPA, KOMIIBIOTEPA.

AnreOpanyecKkue BhIpaKCHUS

BbeInyCKHUK HAy4YHUTCH:

e  OIEpUpOBaTh MOHITUAMU «TOXKIECTBO», «TOXKJIECTBEHHOE IpeoOpazoBaHUE», pellaTh 3ajau,
coJiepskanire OyKBeHHbIE JaHHbIE, padoTaTh C popMyIamu;

®  OIEpPUPOBATh MOHATUEM «KBAIPATHBIN KOPEHB)», IPUMEHATD €TI0 B BBIYMCIICHUSAX;

®  BBHINOJHATH NPeoOpa3oBaHUE BBIPAKEHHUM, COJAEPXKALIMX CTENEHU C LEIbIMH IOKa3aTesssMU U
KBaJIpaTHbIE KOPHU;

° BBIINIOJIHATE TOXKACCTBCHHBIC Hp606pa3OBaHI/I$I panrOHaJIbHBIX BI)Ipa)KCHI/H\/JI Ha OCHOBC IIpaBHJI
JeHCTBUI HaJl MHOTOWIEHAMHU U aJIreOpanvyecKUMHU JIpo0siMu;

e  BBINOJIHATH PA3JI0KEHUE MHOTOYJIEHOB HA MHOYKHUTEIIH.

BbInyCKHUK MOJYYHT BO3MOKHOCTD:

®  BHINOJHATH MHOTI'OLIATOBBIE MPEOOpPa30BaHMsl PAllMOHAIBHBIX BBIPAKEHHH, MPUMEHSS IUPOKUI
HabOp croco0OB U MPUEMOB;

®  [PUMEHSATH TOXAECTBEHHbIE MPEOOPa30BaHMs ISl pELICHMS 3a/1a4 U3 Pa3JIMYHBIX pa3JIeNoB Kypca.

YpaBHEHUSA

BbInyCKHUK Hay4uTCH:

L peiiaTb OCHOBHBIC BHUABLI PAllMOHAIBHBIX ypaBHeHI/II\/JI C OJIHOI71 nepeMeHHoﬁ, CUCTCMbI OBYX
YPaBHEHUH € ABYMS IEPEMEHHBIMU;

e [IOHMMaTh YPABHEHHME KAaK BAXHEWIIYIH) MATEMATHUYECKYIO MOJEIb [JI ONUCAHHUS U HU3Y4YCHUS
Pa3HOOOPA3HBIX PEANbHBIX CUTYAIIUH, peIIaTh TEKCTOBBIC 3a7a4l aNreOpandeckuM METOIOM;

® [pHUMEHATh TrpaduyecKre NPEACTAaBICHHUS I HCCIECNOBAHHMS YpPAaBHEHH, WCCICIOBAaHUS U
pEeLIeHNs CUCTEM YpaBHEHUH C IByMsl IEPEMEHHBIMH.

BbINYCKHUK MOJYYUT BO3MOKHOCTh:

e OBJIAJETh CHEUUATBHBIMU NpUEMAMM DELIEHHUsS YypaBHEHUH M CUCTEM YpaBHEHUH; YBEPEHHO
NPUMEHSTH annapaT YpaBHEHUH NSl pellleHus] pa3HOOOpa3HBIX 33/1a4 M3 MAaTEMAaTUKH, CMEKHBIX
NPEIMETOB, TPAKTHKH,

® [pUMEHATH rpaduyecKre MpeACTaBICHUs IS HMCCIEIOBAHUS YpPaBHEHUH, CHCTEM YypaBHEHMH,
coJepxKalx OykBeHHbIe K03 (PUIIUEHTHI.

Hepasencrtaa
BbInyCKHUK Hay4uTCH:

o MMOHUMAaTb TCPMHHOJOIUI0 U CHUMBOJIMKY, CBA3aHHBIC C OTHOIICHHWEM HCPABCHCTBA, CBOMCTBA
YHUCIOBBIX HEPABCHCTB,



e pelIaTh JIMHECHHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM M HMX CHUCTEMBI; PEIIaTh KBaJApPaTHBIC
HEPaBEHCTBA C ONOPOH Ha rpaduuecKue NpeICcTaBIeHus;

e  IIPUMEHATH aNnapaT HEPABEHCTB JJIA PELICHUS 3a4a4 U3 PA3IMYHBIX Pa3eioB Kypca.

BbInyCKHUK IOJIY4YHT BO3MOKHOCTD:

®  OCBOUTH Pa3HOOOpa3HbIe MPHUEMBI JI0KA3aTENLCTBA HEPABEHCTB; YBEPEHHO NMPUMEHSATDH armapaT

HEPaBCHCTB IJI1 PpPCHICHUIA paSHOO6pa3HBIX MaTeéMaTHUYCCKUX 3aaad, 3aJad HN3 CMCKHBIX
MMPEAMETOB U IIPAKTHUKHU,

® [pHUMEHATh TpadHUUECKUe MPENCTABICHUS JJIS MCCICIOBAaHHUS HEPABEHCTB, CHUCTEM HEPAaBECHCTB,
cojiepKaiux OyKBeHHbIC KOI(DPHUITUEHTHI.

YucioBble MHOXKECTBA

BbINYCKHUK HAYYUTCS:
® [IOHMMaThb TEPMUHOJOIMIO M CHMBOJIUKY, CBSI3aHHBIE C IOHSATHEM MHOXXECTBA, BBIIOJIHATH
olepalyu HaJl MHOXKECTBAMH;

®  CNOJIB30BaTh HAYAJIbHBIE NIPEACTABIECHUS O MHOYKECTBE I€HCTBUTEIbHBIX YUCEIL.

BbInyCKHUK MOJIYYHT BO3MOKHOCTD:

e  pa3BUBaTh NIPEACTABICHUE O MHOXKECTBAX;

e  pa3BUBaTh NPEACTABIEHUE O YMCJIE U YUCIOBBIX CUCTEMAaX OT HAaTypalbHBIX 10 JEHCTBUTEIbHBIX
YHCEJI; O POJIM BBIYUCIIEHUN B IPAKTUKE;

®  pa3BUTh U YINIYOUTh 3HAHUS O AECCATUYHOW 3allUCU JIEHCTBUTENIBHBIX 4HCEN (IEPUOAUYECKUE U
HenepuoanyYecKue aApoon).

DOyHKUNU

BbeInyCKHUK HAy4YuTCH:

¢ [IOHMMaTh W HCIOJB30BaTh (PYHKIMOHAIBHBIC MOHATHUS, S3BIK (TEPMHUHBI, CHMBOJIUYECKHE
0003HaueHHUs ),

® CTpOMUTH TpaUKH 3IEMEHTAPHbIX (YHKLUMH, HCCIEAOBaTh CBOMCTBAa YMCIOBBIX (YHKIMH Ha
OCHOBE M3Yy4€HUS MOBEACHUS UX I'paHKOB;

¢ [OHMMAaTh (YHKIHMIO KaK BKHEHIIYI0 MAaTeMaTHYECKYI0 MOJENb JUIsl ONMHCAHHS IPOIECCOB H
SBJICHUM OKpPYXKAIOLIEro MHUpa, HPUMEHITh (PYHKIMOHAIbHBIN SI3bIK Il ONMCAaHUA U
UCCIIEIOBaHMSI 3aBUCUMOCTEH Mexly (pU3MUECKUMH BETUYMHAMU;

e [IOHMMaTh M UCIOJIB30BaTh S3bIK  IIOCJIEAOBATEIbHOCTEM  (TEPMHHBI, CHMBOJIMYECKHE
0003HaYeHHUS);

e [pUMEHATh (OPMYJbl, CBA3aHHBIE C APUPMETHUECKOH M TI'€OMETPUUECKOM NpPOrpeccusiMu, U
anmnapar, cOpMHUPOBaHHBIM MPHU M3YYEHUU APYTUX pa3[eloB Kypca, K pEeUIeHHIO 337ady, B TOM
YHCIIe C KOHTEKCTOM U3 PEalbHON KU3HU.

BbInycKHUK MOJYYUT BO3MOKHOCTD:

® [IPOBOJUTH HCCIENOBaHMSA, CBA3aHHBIE C H3Y4YEHHUEM CBOMCTB (YHKUMH, B TOM 4YHCIE C
UCTOJIb30BAaHUEM KOMITIBIOTEPa; Ha OCHOBE TIpaUKOB HM3Y4YEHHBIX (YHKIMHA CTpOUTH Ooiee
CIIOXkHbIE TpaduKH (KyCOYHO-3aJIaHHBIE, C «BBIKOJIOTBIMIY» TOUKAMH U T. 11.);

® HCNONb30BaThb (YHKIMOHAJIbHBIE TMPEACTABIEHUS W CBOWCTBA (YHKIMH s  pelieHus
MaTEMaTUYECKUX 3a7a4 U3 PA3INYHBIX Pa3/eloB Kypca;

e pemarb KOMOMHMPOBAaHHBIE 33Jaud C NpUMEHEHHEeM (opMyn N-TO WieHa M CyMMBbI N MEPBBIX
WIEHOB apu(METHYECKOW M T'€OMETPUYECKON Mporpeccuil, MpUMEHssl MpU STOM ammapar
YPaBHEHUI U HEPABEHCTB;

® [IOHMMaThb apU(PMETHYECKYI0 U TEOMETPUUYECKYI0 NpPOTrpeccud Kak (QYHKIUH HaTypajJbHOIO
apryMeHTa; CBA3BIBATh apu(METHUECKYIO MPOTPECCHIO C IMHEHHBIM POCTOM, F€OMETPUUECKYIO —
C DKCIIOHEHUIUATbHBIM POCTOM.

DJIEeMEHTHI NPUKJIAAHON MaTEMaTUKHU

BbinycKkHUK HAyuHTCS:

L4 HCIIOJIB30BaTh B XOAC PpCHICHUA 3aJad JBJICMCHTAPHBIC [IMPCEACTABJICHUA, CBA3aHHBIC C
HpI/I6J'II/I)I(éHHBIMI/I 3HAa4YCHUSIMU BCINYHNH,

L HCII0JIb30BAaTh HpOCTCfIHIHG CHOCOOBI NpEACTABICHUA U aHaJIN3a CTATUCTUYCCKUX TaHHBIX]

o HaxXOJUTb OTHOCHUTCIIbHYIO YaCTOTY U BEPOATHOCTD CHy‘IaﬁHOFO CO6BITI/I${;



pemaTh KOMOMHATOPHBIE 3a7]a4i Ha HaX0XKJICHUE YUCiia 00BEKTOB WM KOMOMHAITUH.

BbinycKHUK MOJYYUT BO3MOKHOCTD:

MOHATHb, YTO YHCJIOBBIC MJAHHBIC, KOTOPBIC MHCIIOJIB3YIOTCA I XapPaKTCPUCTHUKU 00BEKTOB
OKpy>XKammero Mupa, ABIAOTCA NTPCUMYIICCTBEHHO HpI/I6J'II/I)KéHHBIMI/I, qTO 110 3aIlluCu
HpI/I6J'II/I)KéHHI)IX 3Ha‘leHHI>i, COoACPIKAIUXCA B I/IH(l)OpMaI_II/IOHHBIX HCTOYHHKAX, MOXHO CYIHUTH O
MMOTpCIIHOCTH HpI/I6J'II/I)KeHI/IH;

IIOHATH, YTO HOTPCHIHOCTh PE3YyJIbTaTa BBIUMCIICHHI JOJDKHa OBITh cousMepurmMa C MnorpCrHOCTbIO
HNCXOAHBIX JaHHBIX;

MpPHOOPECTH TIEPBOHAYAIBHBIM OMNBIT OpraHW3alMK cOOpa MAHHBIX IPH TMPOBEACHHUU OMPOCa
OOIIECCTBEHHOTO MHEHHS, OCYIISCTBIISITh MX aHAIU3, MPEJICTABISATh PE3yJIbTaThl OMpOCca B BHJIC
TaOIUIIBI, TUATPAMMBI;

HpI/IO6peCTI/I OIIBIT IMPOBEACHHA CJIy‘IafIHI)IX SKCIICPUMCHTOB, B TOM 4YHCJI€C C IIOMOULIBIO
KOMIIBIOTCPHOI'O MOACIIMPOBAHUSA, HHTEPIIPETALIUN UX PE3YIIBTATOB,

HAaYy4YHUTHCA HCKOTOPBIM CIICTIUAJIbHBIM HpI/IéMaM pemicHuAd KOM6I/IHaTOpHBIX 3aJa4.

CONAEP/KAHUE YYEBHOI'O KYPCA

Anzeopauueckue evipasricenuall3 u

BripaxkeHue ¢ nepeMeHHbIMU. 3HAYEHUE BBIPAKEHUS C IEPEMEHHBIMH. J[OMMyCTUMBIE 3HAUCHUS
nepeMmeHHbIX. ToxzaectBo. ToxknecTBeHHbIe MpeoOpa3oBaHUs aNreOpandeckuxX BBIPAKEHUH.
JlokazaTeabCTBO TOXKJIECTB.

Crenenb ¢ HaTypaJlbHbIM IOKa3aTesneM U €€ cBorcTBa. OgHowieHbl. OTHOWIEH CTaHIapTHOTO
Buna. CreneHp oaHOwieHa. Muorowiensl. MHorouneH craaaptHoro Buga. CreneHb
MHorowieHa. Cio)keHue, BbIUUTAHHE M YMHOKEHHE MHOTOWIEHOB. DOopmyiibl COKpamEéHHOro
YMHOXXEHHS: KBaJpaT CYMMBbI M KBaJIpaT Pa3HOCTH JBYX BBIPAKEHHM, MPOU3BEICHUE PA3HOCTU U
CyMMBI JIBYX BbIpakeHHH. Pa3noxeHue MHOrousieHa Ha MHOXHTeNU. BbiHeceHue oOmiero
MHOXHUTENS 32 CKOOKM. MeTtoa rpynnupoBKd. PazHocTh KBagpatoB AByX BhIpaxeHuid. Cymma u
pa3HOCTh KyOOB IByX BbIpaxxeHHil. Kampatuslii TpéxuneH. Kopenb kBaapaTHOro TpéxdiieHa.
CaoiicTBa kBagpaTHOTO TpéXuwieHa. Pa3noxkeHne KBaapaTHOro TPEXUIEHA HA MHOKUTEIH.

Panmonaneshbie Beipakenus. Llensie Bepaxkenus. J{poOHblie BeipaxkeHus. PannonanbHas 1poob.
OCHOBHOE CBOWMCTBO palnmoHaIbHOU ApoOu. CroxeHue, BhIYUTAHWE, YMHOXXEHUE M JIeJICHUE
paloHalIbHBIX Apobeil. Bo3BeaeHue panmoHanbHON Apodu B cTeneHb. TOXKIECTBEHHBIE
npeoOpa30BaHusl pallUOHATBHBIX BhIpakeHHd. CTENEeHb C IIeJIBIM TTOKa3aTelieM U €€ CBOMCTBA.
KBanpatuble kopHH. ApudMETHYECKHII KBaIpaTHBII KOPEHb M €ro CBOWCTBA. TOXKIECTBEHHBIE
npeoOpa30BaHMsl BRIPAXKEHUHN, COIepKAIINX KBAAPATHBIE KOPHHU.

Ypagnenun 60 u

VYpaBHeHue ¢ onHOM nepeMeHHoN. Kopenb ypaBHeHus. PaBHocuibHbIE ypaBHeHUs. CBOMCTBa
YpaBHEHUH C OJHON NEPEMEHHON. YpaBHEHHUE KaK MaTeMaTH4YecKasi MOJEIb PEaTbHOM CUTYallUH.

JIunevinoe ypaBHeHue. KBangpatHoe ypaBHeHue. PopMyisia KOpHEM KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. PaninoHasibHble ypaBHEHHUs. PellieHre paoHanbHbIX YPaBHEHUM, CBOISIIMXCS K
JUHEHHBIM WM K KBaJpPAaTHBIM YypaBHEHUAM. PerieHue TEKCTOBBIX 3aJad C IOMOILBIO
palMOHAIBHBIX YPABHEHUM.

VYpaBHeHHe C ABYMS NepeMeHHbIMHU. ['paduk ypaBHEeHMs C AByMs NepeMeHHbIMU. JInHeliHoe
ypaBHEHHUE C IBYMS IEPEMEHHBIMH U €ro rpaduK.

Cuctembl ypaBHEHMH C JABYyMsl MepeMeHHbIMH. ['paduueckuii METOA peIIeHuss CHUCTEMBbI
YpaBHEHUN C JBYMs NEPEMEHHBIMH. PeleHne cucTeM ypaBHEHUH METOJIOM IOJCTAaHOBKH W
cnoxenus. CucreMa AByX ypaBHEHHH ¢ JBYMsI IEPEMEHHBIMU KaK MOJENb PEAIBHOM CUTYallUH.

Hepasencmea 21 u
YuciaoBble HCpaBCHCTBA U HUX cBoyictBa. CloxkeHne u YMHOKCHHE YHUCIOBBIX HCPABCHCTB.
OneHuBanue 3Ha4YeHHs] BBIpaXEeHUA. HepaBeHCTBO ¢ OJIHON mepeMeHHOW. PaBHOCHIBHBIE
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HepaBeHCTBA. YHWCIOBBbIE NPOMEXYTKU. JIMHEHHbIE W KBaJApaTHbIE HEPABEHCTBA C OJHOU
nepeMeHHO. CUCTEMBI HEPABEHCTB C OJJHOU NTEPEMEHHOM.

Yucnoevie mnodcecmea 6 u
MHuoxecTBO u ero siemeHTbl. CrocoObl 3amaHusi MHOXECTB. PaBHble MHOXecTBa. Ilycroe
MHOXkecTBO. [lonMHOXkecTBO. Onepanuu Hag MHOKecTBaMu. VIumrocTpanust COOTHOLIEHUN MEXIY
MHOECTBAMU C MOMOIIIbIO JUarpaMm Ditiepa. MHOXECTBa HaTypaJIbHbIX, LIEJIbIX, PAllMOHATBHBIX

m
yucen. PanuoHanpHOE 4YHCIO Kak JpoOb BUIA — The meZ, neN, m kak OeckoHeUHas

nepuoanueckas aecatudHas apoOb. IlpeacraBineHue o0 uppanuoHaILHOM Yuciae. MHOXKECTBO
JNEHUCTBUTENBHBIX uucen. [IpeacraBneHue ACHCTBUTENHLHOTO 4YHCIA B BUACOCCKOHEYHOMN
HETMePUOIMYCCKON JecaTuuHoN apobu. CpaBHEHHE ACHUCTBUTENBHBIX uucen. CBs3b MEXIy
muoxectBamu N, Z, Q, R.

Dyukyuu 65 u
Yucaosble pyHkuum 44 4

QOyHKIMOHANBHBIE 3aBUCUMOCTH MEXAy BennuuHamu. Ilonarume ¢ynkumu. DyHKIMS Kak
MaTeMaTHuyecKass MOJeib peajbHoro mnpouecca. OOnacTe onpeneneHuss U 00JacTb 3HAUCHMS
¢ynkunu. CriocoOsl 3amanust pynkuuu. ['paduk ¢pynkuuu. [locrpoenue rpapukoB GpyHKIHA ¢
noMolieko npeodpazoBanuil guryp. Hynu gynkuun. [IpomexxyTku 3HaKONOCTOSIHCTBA (DYHKLIUU.
[TpomexxyTku Bo3pacTaHusi U yOBIBaHUS (PYHKITUH.

Jlunelinast QyHKUuMs, OOpaTHas MPONOPLMOHAIBHOCTb, KBaApaTWyHas (QyHKOMS, (QyHKIHS
y=V/X, X CBONCTBA U rPadUKH.
YucioBble nociaenoBarebHOcTH 21 4

[TonsTue uyucnoBoil mocnenoBatesbHOCTH. KoHeuHble U OeCKOHEYHBIE IOCIEI0BATEIbHOCTH.
Crioco0Obl 3aaHus TOCIIEAOBATENFHOCTH. ApudMeTnyeckass ¥ T€OMETPHUYECKas MPOTPECcCUH.
CpoiicTBa ujieHOB apu(pMETHYECKOW M reoMeTpudeckoi mporpeccuil. @opMyiibl o0wIero 4ieHa
apu@MeTHyecKoil M reomeTpuyeckoi mnporpeccuil. PopMyibl CyMMbl N TEPBBIX WIEHOB
apudmernueckoil M reomeTpuyeckoil mporpeccuii. CyMma OECKOHEYHON TI€OMETPUYECKOM
nporpeccuu, y kortopoii |q| < 1. [IpencraBnenne 6€CKOHEYHOH MEPHOAMYECKON AECATUIHON IpOoOH
B BHJIC OOBIKHOBEHHOM JIpOOH.

Inemenmul npuxknaonou mamemamuxu 21 u

Matematuueckoe mozenuposanue. IIponeHTtHsle pacd€rbl. DopMyna CIOXKHBIX HPOLEHTOB.
[TpubnnxEnHBIE BbIUMCIEHUS. AOCOMIOTHAS U OTHOCUTENbHAs OrpettHOCTU. OCHOBHBIE MTPaBUiIa
KoMOMHaTopuku. YactoTa M BEpPOSITHOCTH CilydaiiHOro coObiThs. Kiaccuueckoe ornpeneneHue
BeposATHOCTH. HauanbHble cBefeHus O craTucTuke. [IpesncraBieHue NaHHBIX B BHJE TaOull,
KpPYTOBBIX U CTOJIOUATHIX uarpamm, rpadukoB. CTaTUCTHUECKHUE XapAKTEPUCTUKN COBOKYITHOCTH
JAHHBIX: CpeiHee 3HaueHue, MoJia, pa3Max, MeJlaHa BEIOOPKU.

Anzebpa 6 ucmopuueckom pazeumuu

3apoxaeHue anreOpbl, KHUTA O BOCCTAHOBJICHHUH W MPOTUBOIMOCTaBICHUU Myxammena ajib-
Xopesmu. Ucropus hopmupoBaHus MareMaTudeckoro s3bika. Kak 3apoaunack ujest KOOpauHaT.
OTKpbITHE UPPALMOHATEHOCTH. M3 ncTOpry BO3HUKHOBEHUS (DOPMYIT TSl pEIIeHUs] YpaBHEHUM 3-
it u 4-ii creneneit. cropust pa3sutus nouatus Gpyakuuu. Kak 3apoaunack Teopus BEpOSITHOCTEH.
Yucna ®ubonauun. 3amaya JI. [Tuzanckoro (PuboHau4uM) O KPOIHKAX.

JI.O. Maraunkuii. I1. JI. YeOwmmés. H. U. JlobGauesckuit. B. S. bynskockuii. A. H.
Kommoropos. @. Buer. I1. ®epma. P. Jlexkapt. H. Tapranesa. JI. Kapnano. H. A6ens. b. I1ackans.
JI. IInzanckuii. K. I'aycc.

Iloemopenue






TEMATHYECKOE IVLTAHUPOBAHHUHE
7 — 9xaaccen1(306 yacoB)

7 Knacc
Pazoenwt membol Kon-6o N
N n/n Ocnosnble 6uobl yueOHOIl OeamenabHoCmU
uacos
1. JluHeiiHOe ypaBHeHHe C OJHOM NepeMeHHOoi 15 4.
Pacno3naeams uncnoBble BbIpaXEHUS U BBIPAKEHHS C IEPEMEHHBIMH,
1.1 Baezetue B aire6py 3 JUHENHbIe YpaBHEHHUs. [IpUBOIUTE IPUMEPBI BEIPAKEHUM C

IIEPEMEHHBIMU, TUHEHHBIX YpaBHEHUH. COCTaBIIATH BHIPAXKEHUE C
MEPEMEHHBIMH IO YCIOBHIO 33/1a41. BBITOTHATH MpeoOpa3zoBaHus
BBIPQ)XEHUI: IPUBOUTH [10JIOOHBIE CllaraeMble, paCKpbIBaTh CKOOKH.
1.2 JInneliHOE ypaBHEHHE C OJHOU ITIEPEMEHHON 5 Haxonuts 3HaueHUE BBIpaKEHUS C IEPEMEHHBIMU TP 33JaHHBIX
3Ha4YeHusX nepeMeHHbIX. Kinaccuunuposare anredpandyeckue
BbIpakeHHs1. ONUCKHIBATH 1EJIbIe BEIpAKEHUS. DPopmyauposams
olpeJiesIeHue JTMHEHHOro ypaBHeHUs1. PemiaTs TuHelHoe ypaBHEHHE B
1.3 Pemene 3a/1a4 ¢ MOMOIIBIO YPaBHEHHIA 7 oOuiem Buze. IHTepnpeTnpoBaTh ypaBHEHHE KaK MATEMaTHYECKYIO
MOJIENb peanbHON cuTyauuu. ONKUChIBaTh CXEMY PEIIEHHS TEKCTOBOU
3aJ1a4M, IPUMEHSTH €€ JJIs pelleHus 3ajau.

Ypasnenua

2. Ileasble Bbipa:kenus 50 u.

T0X1eCTBEHHO PaBHBIE BBIPAKEHUS. DopmynuposambCyMMBbl KyOOB M pa3HOCTH KyOOB JIByX

2.1 2 o
Toxnecta BBIPAKEHUI.TOXKIECTBA, CTETIEHN C HATYPAJIbHBIM

2.2 CreneHb ¢ HaTypaJbHBIM MTOKA3aTeIeM 3 MI0Ka3aTesIeM,0JHOWIECHA,0JHOUIeHa CTaHAAPTHOTO BUJIa, KO3 puiireHTa
3 23 CBolicTBa CTENEHU C HATYpaJbHBIM 3 OJITHOYJIEHA, CTENIEHU OAHOWIEHA, MHOTOWIEHA, CTETIEHU
% - ' MoKazareiem MHOTOYJIEHA;C80liCcMEa: CTETNIEHN C HATYPaJIbHBIM I10Ka3aTeNieM,3HaKa
§ g 2.4 OaHOWIEHBI 1 CTENIEHUNPAasUIa: 10Ka3aTeIbCTBA TOXKAECTB, YMHOKCHHUSIOJHOWIECHA Ha
s § 25 MEHOTOWIEHEL 1 MHOTOYJIEH, YMHOKE€HUSI MHOTOUYJICHOB,/[OKA3b16amMb CBOWCTBA CTEIICHU C
$
S 3 26 CIIO/KEHNE 1 BEMATAHNE MHO[OWICHOB 4 HaTypaJIbHBIMIIOKA3aTeJIEM. 3allUChIBaTh U JJOKa3bIBaTh
% 3 27 VMHOKEHHE ONHOWICHA Ha MHOTOWICH 3 (hOpMyIIBL:IIPOU3BEIEHUSI CYMMBI U Pa3HOCTHU JIBYX BBIpaKEHHM,pa3HOCTH

28 YV MHOIKCHITE MHOFOWICHA Ha MHOIOWICH 4 KBaJIpaToOB JIBYX BBIpaXEHUH, KBaJApaTaCyMMBbl U KBaJipaTa pa3HOCTH




PaznoxxeHre MHOTOYICHOB Ha MHOKUTEIIH.

JBYX BBIpaXXEHU,0npedenenus: TOXIECTBEHHO PaBHBIX BBIPAXKECHU,

2.9 BriHecenue o611ero MHOKHUTENS 32 CKOOKH 3 Buviuucnams 3HaueHne BBIPAKEHUN ¢ IepeMeHHbIMU. [IpuMeHsaTh
210 PaznoxeHne MHOrO4JICHOB HA MHOMKHUTEIIH. 4 CBOMCTBA CTENEHHU JJIs1 IPeoOpa30BaHus BbIPAXKEHUN. BBITOTHATS
' MeToa rpynnupoBKU YMHOKEHHUE O/IHOYJICHOB M BO3BEJICHUE OJJHOUJICHA B
511 [IpousBeneHNE PA3HOCTH ¥ CYMMBI IBYX 3 creneHb. [ IpuBOIUTH OIHOWIEH K CTAHJAPTHOMY BUJY. 3allChIBATh
' BBIPa)KEHU. MHOTOYIEH B CTAaHIApPTHOM BHUJIE, OTIPEIEIATHCTEIIEHh MHOTOWICHA.
2.12 PasznocTts KBaJIPATOB JIBYX BBIpa)KeHI/Iﬁ 2 Hp606paSOBHBaTB IIPOU3BCACHHUE OJHOYWICHA 1 MHOI'OYJICHA, CYMMBI,
913 KBasipaT CyMMBI ¥ KBaJIpaT Pa3sHOCTH JIBYX 4 Pa3HOCTH,IPOU3BEICHHS IByX MHOTOWICHOB B MHOTOWIEH. BBITOMHATH
BBIPAYKEHHUI pa3ioKeHue MHOTOWIEHA Ha MHOYKHUTEINCIIOCOOOM BBIHECEHUS 00ILero
214 IIpeo6pa3oBaHie MHOTOWICHA B KBaAPAT 4 MHOXHTEIS 32 CKOOKH, CITIOCOOOM TpYIIHPOBKH, 110 (hopMyIam
: CYMMBbI HIIM PAa3HOCTH [BYX BBIPAXKCHUIA COKpAIEHHOI'O YMHOKEHHS U C IPUMEHEHUEM HECKOJIbKUXCIIOCOOO0B.
2.15 | CymmMa 1 pa3sHOCTb KyOOB JIByX BBIPaXKCHUI 2 Hcnonp3oBathk yka3aHHbIe IpeoOpa3oBaHus yTBepnqv[eHHﬁ, pemeHus
)16 TIpHMeHEHNE PasIHIHbIX CIOCOGOB : TEKCTOBLIX 33/]aHH B IPOLECCE PELICHHS YPaBHEHHI, 0Ka3aTeNbCTBa
' pa3JIoKEeHHsI MHOTOYJICHA HA MHOKHTEITH YTBEPIK/ICHNH, PCIICHNS TCKCTOBBIX 337121
3. ®OyHkuumnl2 y.
IIpusooums ipuMepbl 3aBUCUMOCTEN MEX 1y BenuunHamMu. PazmuuaTs
3.1 Cas3u Mex 1y BenmnunHamMu. OyHKIUS 2 cpelu 3aBUCUMOCTEN (PyHKIMOHAIbHBIE 3aBUCUMOCTU. Onucvieams
NOHAMUA: 3aBUCUMOI U HE3aBUCUMOMIIEpEMEHHBIX, (PYHKIMH, apryMeHTa
¢byHKIMY; cnocoObl 3a1auus GyHKuuU. OopMynupoBaTh ONPEIEICHUS:
S 3.2 CrniocoOsbI 3a1anus QyHKIIUN 2 obnacTtu onpezaeneHus GyHKINUU, 00JacTU3HAYeHUH QyHKINH, rpaduka
g ¢GbyHKIMY, TUHEHHOWDYHKINN, TIPIMOI
@ PONOPLMOHATIBHOCTH. Boiuucisims 3HaUeHUE (YHKIMU 10 33JaHHOMY
3.3 I'padux pyHKIHN 2 3HaueHuIo aprymenTa. CocTaBisATh TaOIUIbl 3HAYCHUHUPYHKIIUH.
Crpouts rpaduk ¢pyHkuuu, 3agasHo Tadnuyso. [lo rpaduky GyHkuy,
SIBIISIFOIIEHCS. MOJIENBIO PEAIBHOTO TIPOIecca, ONPEaeIsITh
3.4 Jluneiinas yHKIUsA U ee rpaduk 6 XapaKTepUCTHKH 3TOoro npouecca. CTpouTs rpaduk TMHEHHORPYHKIIUH U
MPsIMON ITponopHUMOHaIbHOCTH. ONUCHIBATh CBOMCTBA ATUX (PYHKIIHM
4. Cucrembl JIMHeHHBIX YPAaBHEHMIi ¢ ABYMs nepeMeHHbIMU19 4.
§ = IIpusooums npumepsi: ypaBHEHHUS C IByMs IEPEMEHHBIMU; TUHEHHOTO
3 g 4.1 YpaBHEHHSI ¢ ABYMS IIEPEMEHHBIMHU 2 YpaBHEHHUSI C IBYMSI IEPEMEHHBIMHU; CHCTEMBI JIBYX JTHHEHHBIX
> YPaBHEHMIC ABYMsI IEPEMEHHBIMU; PEAbHBIX MPOLIECCOB, AISKOTOPIX




JInHeliHbIE ypaBHEHHUS C 1BYMs [IEPEMEHHBIMU

ypaBHEHUE C IByMS IEpEMEHHBIMUMIIN CUCTEMAa YPAaBHEHUH C IBYMS

4.2 3 NEPEMEHHBIMUSIBIISIIOTCS. MATEMAaTHUECKIUMU MOICISIMU. OIIpeAeIsTh,
1 ero rpagux SIBJISIETCSI JIM TIapa YKCeN PEHICHUEMIaHHOTO YPaBHEHHUS C ABYMSI
CHOTEMBI YPABHEHHH C BYMS [1EDEMEHHBIMMA nepeMeHHBIME. DopMmyauposams .onpedeneHus: PelieHns ypaBHEHUS C
ypa Y P ' JBYMsI IEPEMEHHBIMH; YTO 3HAYHUT PEIIUTH YPABHEHHE C
4.3 ['paduueckuii MeTO/ peIIeHUs] CHUCTEMBI IBYX 3
N . JIBYMSIIIEPEMEHHBIMU; rpauKa YpaBHEHUS C JABYMsI IEPEMECHHBIMU;
JMHEHHBIX YpaBHEHUH ¢ IByMS IIEpEeMEHHBIMU N
JMHEHHOTO ypaBHEHHUSI C IByMs IEPEMEHHBIMU; PEIICHHUS CHCTEMBI
Pl CHCTEM THHEHHBIX yPaBHEHHit ypPaBHEHHIA C IBYMSTICPEMEHHBIMHU;CE0LICMEA YPABHEHHUN C IBYMSI
4.4 METOLOM [IOACTAHOBKH 2 nepeMeHHbIMH. Onucbiéamy: CBOUCTBA TpadKa JTMHEHHOTO YpaBHEHUS B
3aBUCHMOCTH OT 3HAUYCHHUH KOA(PPHUIMEHTOB,IpapUISCKUN METO/
. . pELICHUS] CUCTEMBI IBYX YPaBHEHHH C ABYMsI IEPEMEHHBIMH, METO]
4.5 Pelenns CHCTeM JIMHEAHBIX ypaBHEHHUI] 3 MOJICTAHOBKUY METOJI CJIOKCHHUS JIJIsl PELICHUS] CUCTEMBI JIBYXJIMHEHHBIX
MCTOLOM CIIOMCHUA YpaBHEHHI ¢ IBYMS IepeMeHHBIMU. Cmpoumsb TpauK TMHEHHOTO
ypaBHEHHUSI C IByMSIU HHTEPIPETUPOBATD PE3yJIbTaT PELICHUS
CHCTEMBIYpaBHEHUI ¢ IByMs IEPEMEHHBIMHU. Peutamsb TEKCTOBBIE 3a1a4H,
46 | PelICHHE 3a]1a4 C IOMOILBIO CHCTEM 6 B KOTOPBIX CUCTEMA JBYXJIMHENHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU
JIMHCHHBIX YPaBHCHUN ABIISETCA MaTEMAaTHYECKON MOJIENBIO PEATHLHOTO MpoIecca U
HMHTEPIPETUPOBATH PE3YNIbTAT PEIICHHUS CUCTEMBI
5. IloBTOpeHnen cucreMaTH3alMs y4eOHOro MatepuaJa 6 u.
5.1 ‘ YrpaxHeHus Juisi NOBTOPEHUs Kypca 7 KIL. 6
Hroro 102
8 knacc
é’, 1. IMoBTOpenue 5 4.
v
S
é 11 [ToBTOpenue Kypca anredpsl 7 kiiacca 5
2. PanimonanbHbIe BhIpakenus 46 4.
x ¥ Pacnosnasams nenvie paioHaNbHBIC BRIPAKEHHS, IPOOHBIE
3 w 2.1 PannonansHeie 1pobu 2 .
eSS palOHAIbHBIE BEIPAKEHHUSI, TIPUBOAUTHIIPUMEPBI TAKHX BBIPAKECHHIA.
§ 3° . . Dopmynuposams.onpedenenus: palluOHAIBHOTO BEIPAKEHUS,
2.2 OCHOBHOE CBOWCTBO pallMOHAIBHOW APOOH 2

JA0IMYCTHUMBIX 3HAYCHUI HepeMeHHOﬁ, TOXIACCTBECHHOPABHBIX
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CroxeHne U BEIYATaHUE PadrOHAJIbHBIX

Bpra)KeHHfI, TOXKACCTBA, paBHOCHHbelxypaBHeHHﬁ, paiuOHAJILHOI'O

MHOXXECTBaMU

2.3 v 4
Ipobeil ¢ 0IMHAKOBBIMU 3HAMEHATEIISIMU ypaBHEHUSI, CTENIEHUC HYJIEBBIM MTOKA3aTEJIEM, CTETICHH C
24 Ci10keHue U BEIUUTAHUE pauuoHaIbHBIX 6 OTpULATCIIBPHBIMIIOKA3aTCIICEM, CTAHAAPTHOI'O B A YKClia,
’ Hp06ef/'1 C pa3HbIMM 3HAMEHATEIISIMU O6paTHOﬁHpOHOpHHOHaHBHOCTI/I;CGOZZCWZGCII OCHOBHOE CBOMCTBO
VMHOXEHHUE U JCICHAE PALHOHAIBHBIX paIMoOHaIBLHOUIPOOH, CBOMCTBA CTEIIEHU C LIEIBIM
. . . K
2.5 | npoGeii. BosBenenue panroHanbHOM 1po0u B 5 TOKA3aTe/IeM, YPABHEHHH, QYHKIMI Y=— | npasuna: CloKeHus,
CTCNICHD BBIYMTAHUS, YMHOKEHHUS, IEICHAS pO0OEii, BO3BENEHUS JPOOH B
o6 | ToxnecTBerHbIC NpeOdpasoBays 9 CTEIIeHBb;)CI06Ue PABEHCTBA IPOOH HYIIH0./JoKa3bi6amb CBOUCTBA
PpalMOHAJILHBIX BRIPAKCHUH CTCIICHH C IEJIBIM MoKazaTesieM. Onucviéams TpadhudecKuii METO
27 PaBHOCHIIbHBIC ypaBHEHHUS. PanoHanbHbie 4 pELIEHKS] YPaBHEHUM C OJTHOW NepeMEeHHOM./I[pumensams OCHOBHOE
YpaBHCHUA CBOMCTBO pallMOHAIBHONAPOOU I COKpAILIEHUS U PeoOpa3zoBaHUs
28 CreneHs ¢ LEIbIM U OTPULATEIIBHBIM 5 npo6eit.ITpuBoauts qpodu K HOBoMY (001eMy) 3HameHareno. Haxonute
' MOKa3aTeieM CYMMY, Pa3HOCTb, IPOU3BEACHUEU YaCTHOE IpoOei. BImonHATh
. TOKICCTBEHHBICIIPEOOPA30BaAHUS PAIIMOHAIBHBIX BEIpXEHUH. Pewiamun
2.9 CBoOIICTBa CTENEHU C 1IEJIBIM [TOKa3aTeIeEM 5 o .
ypaBHEHUS C TIEpEMEHHOI B 3HaMeHarteseapoou./Ipumersms CBOWCTBA
. CTENEHHU C LEJIBIM IT0Ka3aTesIeM AJisl IpeoOpa3oBaHus
210 | PyHkuus y=—u ee rpapuk 4 BBIpXEHUI. 3anucviéams 4ucia B CTaHAAPTHOM BUJE.Buinoansams
. X
k
MIOCTPOEHHE U UTEeHUE rpapuka QyHKIUU y=,-
1. Ksaaparubie kopHu. [eiicTBus ¢ yncaamu3’ 4.
Onucwviéams: IOHATHE MHOXECTBA, YJIEMEHTa MHOKECTBA, CTIOCOOBI
s 2.1 dyukuus y=x2u ee rpadux 5 3a/IaHKsI MHOKECTB; MHOKECTBO HATYPAJIbHBIX YHCE,MHOKECTBO
L o
o S palMOHANBHBIX YHCEIl, MHOKECTBO JIEUCTBUTENIbHBIX YUCET U CBS3H
S xS . MEXy STUMH YHUCIIOBBIMA MHOYKECTBAMHU; CBSI3b MEXKTY
S S8 KBanparnsie kopHu. Apudmernyeckuit
S = 8 3.2 . 8 0ECKOHEYHBIMUIECITHUHBIMH IPOOSMU U pAIlMOHATBHBIMU,
TS S KBaJPaTHBIA KOPEHb
S RS WPPAIMOHATIEHBIMU YHCIIAMH.
& ] Pacnosnasams paimoHaibHble U UppalMoHaibHbleuncia. [lpuBoauTs
=Y 8
§ s g 3.3 MHOXECTBO U ero 3JIeMEHTBI 2 IPUMEPHI pallMOHAJIBHBIX YHMCCJINM UPPAIMOHAIIBHBIX YHCECII.
A 3 3anucvieams ¢ TOMOIIBIO POPMYI CBOWMCTBA JCHUCTBHIA C
§ 0 0 NEHCTBUTENBHBIMU YUCIIaMU. PopMyauposams . onpeoeieHus:
MHOecTBO. Or1 U H
3.4 OAMHOMCCTBO. LIIepall an 2 KBaJIpaTHOT'O KOPHS U3 YKCIa, apuMETHUECKOTO KBaIPaTHOTO KOPHS U3

qucia, paBHBIXMHOXKCCTB, IOAMHOXECTBA, IIEPECCUCHNUA MHOXKECTB,
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- — 2
00BEAMHEHUS MHOXKECTB;c80ticmea: PyHKIUH Y = X*, apupMeTH4ecKoro

KBaJApPAaTHBIM YPAaBHCHUAM

3.5 | Hucnosbie MHOKECTBA 3 KBaJPaTHOTO KOPHSI, (GyHKIHH Y=+/x.Joka3bieams CBOWCTBA
apu(MeTHYECKOr0 KBapaTHOTO KOpHS.Cmpoums Tpapuxu QyHKIMHA Y =
36 CaoticTBa apu(pMETUIECKOTO KBAIPATHOTO 5 }(;H y=vx.
KOpHST [pumenams NOHATHE apUPMETHUECKOT0 KBaIPaTHOTO KOPHS IS
BBIYMCIICHNS 3HAYEHUN BBIPAKECHUN. Ynpowams BeIpaXKeHUs,
ToxnecTBeHHbIe IPe0Opa3oBaHUs coJieprkanire apupmMeTHuecKkre KBajapaTHbie KopHU. Permars
3.7 | BBIP@KEHUH, CONEPKAIMX apUPMETHIECKUE 7 ypaBHenus. CpaBHUBAThH 3HAUCHUS BHIPAXKEHHI.
KBa/IpaTHLIC KOpHU BrinonHsATeIIpeoOpa3oBaHre BEIPAKEHHUH ¢ TPUMEHEHUEM BHIHECEHUS
MHOKUTEJNS U3-T10]] 3HAKa KOPHSI, BHECEHUSIMHOKUTEIS 110/ 3HAK KOPHS.
3.8 Dy YW 1 ce rpadix 5 Brinonnsate OCBO60)I§I[€HI/IC OT UPPALMOHANILHOCTH B 3HAMEHATENEIPOOH,
aHAJIU3 COOTHOIICHUN MEX]ly YUCIOBBIMUMHOXECTBAMH U
HX?JIEMEHTaMHU.
2. Ksaagparubie ypaBHenus 40 4.
Pacnosnasame v npuBOAUTH PUMEPHI KBAJIPATHBIX YPABHEHUI
41 KBanpaTHble ypaBHEHUS. PGHIGHI/IGV 4 Pa3IUMYHbIX BUJOB (IIOJIHBIX, HETIOJIHBIX, IPUBEIEHHBIX ), KBAAPATHBIX
HCHOJIHBIX KBA/IPATHBIX ypaBHCHUH TpéxuaeHoB. ONMUCHIBaTh B 00IIEM BUIE PELLICHHE HEMOIHbIX
KBa/IpaTHBIXypaBHEHUH. Dopmynuposams.onpedenienusi: ypaBHEHUS
42 DopMyIa KopHeii KBAPATHOrO ypABHCHHS 6 NIEPBON CTENIEHU, KBaJIpaTHOT'O YPAaBHEHUS; KBaIpaTHOTO Tp?aneHa,
JUCKPUMHHAHTA KBaJIPaTHOTO YpaBHEHUS U KBaJAPAaTHOTOTPEXUIIEHA,
S KOpPHS KBaJpaTHOTO TpEXuiieHa; OMKBAJPAaTHOTO YPAaBHEHUS;C80LICmEa
§ KBaJpaTHOTO TpEXulieHa;meopemy Buera u odpatHyto e
S 4.3 Teopema Buera 6 TeopeMy.3anuceiéams U A0Ka3bIBaTh (HOpMYTy KOpHEll KBaJpaTHOTO
S ypaBHeHus. VMccnenoBaTs KOMMYECTBOKOPHEH KBAJAPATHOIO YPABHEHUS B
3aBUCHMOCTH OT3HaKa €ro JUCKPUMHHAHTA,/JOKA3b18aMb MEeopeMbl.
4.4 KBampaTHbIil TpeXuieH 6 Bueta (mpsimyto u 00paTHyI0), 0 pa3ioKEHUH KBaIPaTHOTO TPEXWICHA
HaMHOKUTENH, O CBOMCTBE KBAaJPATHOIO TPEXUIEHAC OTPULIATEIBHBIM
JUCKPUMHUHAHTOM. Onucviéams Ha IpUMEpPax METOJ 3aMEHbI IEPEMEHHON
45 Pemenne ypaBHeHUH, CBOASIIMXCA K 8 JUISL pelIeHusl ypaBHeHU. Haxo0ums KOpHU KBAIPaTHBIX ypaBHEHUH

pasnuuHbIX BUJOB. [IpumensTs Teopemy Bueta u obpaTHyroeii Teopemy.
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PaHI/IOHaHBHI)Ie YpaBHCHH KaK

BbINOMHATE pa3iioKeHne KBaApaTHOIO TPEXWIECHA HA MHOYKHUTEIIH.
Haxonuts KOpHHYpaBHEHUI, KOTOPBIE CBOISTCS K

4.6 . 10 KBapaTHBHIM. COCTaBIATh KBaipaTHbIC yPAaBHEHUS U
MaTeMaTHYECKUE MOJEIH PeabHBIX CUTYaIHi
YPaBHEHHS,CBOIAIINECS K KBaAPATHBIM, SBJISIOIINECS MaTEMaTUIECKUMU
MOJIETISIMU peaIbHBIX CUTYalUi
3. IloBTOpeHMe H cHcTeMaTH3alus y4eOHOro matepuaJa 8 4.
5.1 v
Mpa’kHEHUs JJI MOBTOPEHUS Kypca 8 KII. 8
Htoro 136
9 knacc
1. Hepagencmea2l 4.
11 q 3 Pacnoznaéams v npuBOANTH IPUMEPHI YHCIOBBIX HEPABEHCTB,
: MCJIOBBIC HCPABCHCTBA HEPABEHCTB C IEPEMEHHBIMH, JIMHEHHBIX HEPABEHCTB C OJIHOM
o IIEPEMEHHOM, IBOMHBIX HEPABEHCTB.
1.2 OCHOBHBIE CBOICTBA YHCIIOBBIX HEPABEHCTB 3 i
Dopmynuposamsy:
s CrosxeHue 1 YMHOKEHHE THCIIOBBIX onpedenenus: CPaBHEHMs IBYX YKUCEN, PELICHUS HEPABEHCTBA C OIHOM
s 13 | nepasencts. OueHuBanye sHAYCHNs 3 HIepeMEHHOM, PABHOCUIILHBIX HEPABEHCTB, PEIIEHHS CUCTEMBI
N BBIPAKCHNA HEPABEHCTB C OJHOM IIEPEMEHHOM, 00JIaCTH ONPEIEIEHNS BBIPAKEHNS;
N o 2 o
g 14 HepasencrBa ¢ 01HO# IepeMeHHON 1 Pewamy nuHelHbIE HEPABEHCTBA. 3aIIUCBHIBATH PEILICHUS HEPABEHCTB U
% 15 Pernenue nuHeHBIX HEPABEHCTB C OJHOU 5 HX CUCTEM B BHUJIC YHMCIIOBBIX ITPOMECIKYTKOB, O6”I>GI[I/IH€HI/I$I, nepeCceUCHU A
< ' nepeMeHHON. YncnoBble IPOMEKYTKH. YHCIIOBBIX IPOMEXKYTKOB. Pemars cucreMy HEpaBeHCTB ¢ OJTHOU
16 CHcTeMBbl TMHEIHBIX HEPABEHCTB C OIHOM 5 nepemeHHol. OTieHUBaTh 3HAYCHHE BhIpaxeHus1. M300paxkarh Ha
' TIepeMeHHOM KOOpAMHATHOM NMpsIMOH 3a/1aHHbIe HEPAaBEHCTBAMH YHCIIOBBIE
17 IToBTOpEHME U CHCTEMAaTH3ALUS 2 IIPOMEKYTKH
' yuyebHoromarepuasia
2. Ksagparuunas ¢pyukuus 32 4.
= T[IoBTOpEHHE U PaCIIHPEHHE CBEICHMIT O Onucvigams IOHSTHE QYHKIMN KaK MPaBUIa, YCTAHABIMBAIOIIETO CBSI3b
3 < 2.1 DyHKIHH 3 MEX]y JIEMEHTAMU JIBYX MHOXECTB. Popmynupoeams .onpeoeneHus:.
é HyJs QYHKIUU; TPOMEXYTKOB 3HAKOMIOCTOSHCTBA PYHKIIMH; (PYHKIINH,
2.2 CaoticTBa QyHKIIUN 3 BO3pacTarolei (yObIBaroIiei) Ha MHOXKECTBE; KBaApaTUYHON (PYHKLIUY;
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KBaJIpaTHOT'O HEPABEHCTBA; C80LCMEA KBAAPATUIHON (QYHKIUY;

2.3 | Iocrpoenue rpaduka pynkuuu y=kf (x) 2 npasuia MOCTPOeHHs rpaukoB QYHKIHI ¢ MOMOIIBIO IIPe0OPa30BaHMIA
Buga f(X)— f(x) + b;f(X)->f(x+a); f(X)—kf ().
[Toctpoenwue rpaduka pyukmu y=f (x) + b 0= f ) S ); T00)=kr () N
2.4 —f(x +a) 4 Cmpoums rpaduku GyHKIUH ¢ TOMOIIBIO IPeoOpa3oBaHUM BUIA
Y )~ £ () + b; f()~>T(c+a); F0)—kf (X)
o5 | KBanparnunas (Gynkuus, ee rpaguk u 7 Cmpoums  rtpadpuk  KkBagpatudHoil  (QyHkumu.  Ilorpaduky
' CBOMCTBa KBaJlpaTU4HON (QYHKIUMM omuchiBaTh €€ cBoiicTBa. Onucvieamo
CXEMaTUYHOE PACIIOJIOKEHUE 1MapadoIIbl OTHOCUTEIHLHO OCH a0CIHCC B
2.6 Penienne kBaspaTHEIX HEPABEHCTB 6 3aBUCMMOCTH OT 3HaKa cTapmiero kod(pQuiueHTa u JUCKPUMHUHAHTA
COOTBETCTBYIOIIETO KBAJPAaTHOTO TpExwieHa. Pewams KBaJpaTHBIC
27 CHCTeMBI ypaBHEHHIT C IBYMS IEPEMEHHBIMH 5 HEPaBEHCTBA, UCIIONIB3YSCXEMY pacmooKeHus napaboJIbl
OTHOCUTEIIEHO Ocu  abcuucc.Onucviams  TpaQUUECKUH  METOA
€IICHUs CHCTEMBI 1B ABHEHUU C ABYMs MEPEMEHHBIMH, METO
[ToBTOpEeHME U cUCTEMaTHU3AIHS YIeOHOTO P JBYX YP JBY p . A
2.8 MaTepHaa 2 CIIOKCHHSI JUIS PEIICHUS CHCTEMBbI JBYX YpaBHCHHH C JBYyMs
MIEPEeMEHHBIMH, OJHO U3 KOTOPBIX HE SBIISETCS JIMHEHHBIM.
3. DJeMeHTHI NPUKJIATHOI MaTeMaTHKU21 4.
3.1 MaremMatrnyeckoe MOACIUPOBAHUE 3 Tlpusooumsv npumepsl: MaTEMATUIECKUX MOJICNICH PEaIbHBIX CUTYAIIH;
S MPUKJIAIHBIX 3a7a4; MPUOIMKEHHBIX BETMYHH; UCTIOIB30BaHUS
= ) KOMOWHATOPHBIX MMPABUIJI CyMMBI U TIPOU3BEICHUS; CITyIaliHbIX COOBITHIA,
§ 3 3.2 IIporieHTHBIC pacu&Thl 3 BKJIIOYasl JOCTOBEPHBIE U HEBO3MOXKHBIE COOBITHS; OIBITOB C
3 § PaBHOBEPOSTHBIMU UCXOAMH; MPEACTABIICHUS CTATHCTUYCCKUX JTAHHBIX
3 § 33 AOCOIOTHAS M OTHOCHTEIIbHAS 5 B BU/JIE TaOJIHII, TUarpamm, rpauKoB; UCTIOIH30BAHMS BHE BOSMOKHOTO
g § ' MOTPEITHOCTH COOBITHS; KJIIACCUYECKOE ONpEIeNIEHNE BEPOSATHOCTU; NpaAsUId.
3 § KOMOMHATOPHOE MPaBUIIO MPOU3BeACHUS. Onucvléams dTambl PEIICHUS
V o
S 3.4 OCHOBHBIE TPaBHIa KOMGHHATOPHKH 3 npuKiIaaHoi 3anaun./losacuames u sanucelsanb (bopMyIy CIIOKHBIX
& mpotieHTOB. [IpOBOUTE MPOIIEHTHBIE PACUETHI C UCIIOIBE30BAHUEM
. CJIOKHBIX MPOLIEHTOB. Haxooums TOYHOCTH TPUOIMKEHUS 110
YacroTa 1 BEpOATHOCTH CIy4aitHOTO N N
3.5 COBBITIA 2 TaOMUIENPUOIIKEHHBIX pa3Max, MeInaHa BEIOOPKUIPUOIIKEHHOTO
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3Ha4YeHMA BeJIMUMHEI. OIIeHUBaTh HpI/I6J'II/I}KéHHOG 3HA4YCHUEC

3.6 Krnaccnueckoe onpezeneHue BeposiTHOCTH 3 BEJIMYUHBI./[p0600ums ONBITHI CO ciIydyallHbIMU Ucxogamu.lloscHATh u
3aMnuchIBaTh GOPMYITy HaXOXKICHHS YaCTOTHI CIy4aifHOTO COOBITHS.
OnuchIBaTh CTATUCTUYECKYIO OIIEHKY BEPOSITHOCTH CIIY4aiiHOTO
3.7 HadabHbic CBEACHH O CTATHCTHKE 3 coObITHs. HaxoauTh BEpOSITHOCTH CIIy4aifHOTO COOBITHUS B OIBITaxX C
PaBHOBEPOSATHBIMU UcXoAaMU. Onucbigéams 3TAIBI CTATUCTUYECKOTO
uccinenoBanus. OPopmiaTh HHGOPMALIKIO B BUJIE TAOIUI] U TUArpaMM.
3.8 ggfg;lfaejlgle M CUCTEMATH3ALHUAYYEOHOTO 2 N3Bnekars nHDOpManmio u3 Tabdnui, quarpamm. HaxoauTs ¥ MpUBOINUTH
MIPUMEPBI UCTIOIb30BAHUS CTATUCTUUECKUX XapPaKTEPUCTUKCOBOKYITHOCTH
JAHHBIX: CpEHEE 3HaYEHUE, M0J1a,3HAYCHHUI BEJIMYNHBI
4, Yucaosple nmocaexoBareabuocTtul u.
IIpusooums npumepul: IOCIEI0BATEILHOCTEN; YUCIOBBIX
4.1 YUCIIOBBIE ITOCIEN0BATEIBHOCTH 2 o o
MOCIIeI0BATEIbHOCTEH, B YACTHOCTH apu(PMEeTUIECKOM U
§ Tr€OMETPUYECKON ITPOTrPECCUI; UCITONIB30BAHNUS ITOCIIEI0BATEILHOCTEN B
S 4.2 ApHpMeTHIECKast IPOrpeccus 4 peanbHOM KU3HU; 3a/1a4, B KOTOPBIX pACCMaTPUBAIOTCSI CYMMBI C
§ 13 CyMMa N epPBbIX WICHOB apUMETHYECKOI 4 OECKOHEYHBIM YHCIIOM cllaraeMbiX. Onuceigams: NOHITUS
‘§ : mporpeccun MOCJIeI0BATENbHOCTH, YJI€HA MOCIE0BATEIbHOCTH; CIIOCOOBI 3aaHUs
§ 44 TeoMeTpruecKas Iporpeccns 3 TIOCIIE10BATENEHOCTH. Bviuucname: 4neHa nocie10BaTebHOCTH, .
3 3ajaHHOM opmyIoii N-ro 4JIeHa UM PEKYPPEHTHO. (Dopmyﬂu{)ogamb.
§ L5 CyMMa NMEPBHIX 4ICHOB TEOMETPHHIECKON 3 onpeneneHI/I‘ﬂ. ava/I(bMeTI/I‘IeCKOI/I TPOTPECCHH, TEOMETPHIECKOH
S - nporpeccHu NPOTpecCHH; CBOACTBA 1ICHOB apu(pMeTHUECKONH U reOMeTPUYECKOM
§ 16 CyMMa 6eCKOHEUHOH TeOMETPHHIECKOi 3 IIPOTPECCUN. 3aHI/ICI>IBaTE U JJOKa3bIBATh: q)oPMyJH,I CyMN\I’ITI N mepBBIX
g nporpeccHy, y kotopoii |q| < 1. YJIEHOB apu(PMETHUECKOM U TeoMeTpUUYecKoi porpeccuii; popmyisl,
3 BBIPAXKAIOIINE CBOMCTBA WICHOB apU(METUUECKON U TEOMETPUUECKON
§ 47 TTOBTOpEHNE U CHCTEMATH3AINS YIeOHOTO 5 nporpeccnﬁ.BLIchnﬂTub CyMMY OECKOHEUHOW reoMeTpUIECcKOM
: MaTepuana nporpeccuu, y kotopoi |(| < 1.IIpencraBnsate OecKoHEUHbIE
NepUOIMYeCcKHe IpoOH B BUJIE OOBIKHOBEHHBIX
5. IloBTOpeHue U cucreMaTu3anus ydeOHOro marepuaja 7 4.
5.1 | Vmpaxsrenus ais noBropenus Kypea 9 Ki. 7
Htoro 102
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JInct BHeceHUs W3MEHEHUU U JONOJHEHUHN

IIpenmer AJIU'EBPA Knacc
No | Jlara u | Jlata u HOMED Tema ypoxka XapakTeprucTuKa Ne Tlonnuce
n/m | HOMEp axTidecku W3MEHEHUN U IPUYUHBI npukasza | COTpy/IHHKa,
ypoKa | IPOBEAEHHOIO BHECIIIETO
1o ypoka W3MEHEHUS
TUIaHy
1
2
3
4
5
6
7
8
9
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