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1. IIpeaMeTHBIE Pe3yabTATHI OCBOCHHUA YUeOHOI0 NMpeaMeTa

IIpenmeTHble pe3yJbTaThI:
Oobyuarowuiica nayuumcs:

—  ONepUpPOBaTh TOHSATHIMU «TOXKIECTBO», «TOXIECTBEHHOE INpPEoOpazoBaHHE», peuIaTh
3aja4u, colepkaliie OyKBeHHbIe JaHHbIE; paboTaTh ¢ hopMyliaMu;

—  BBINOJNHATH TpeoOpa3oBaHUS  BBIPAXKEHUH, COJAEpKAIIMX CTENEHH C  IENBIMU
MOKAa3aTeNSIMU U KBaIpaTHbIE KOPHU;

—  BBINOJHATH TOXJIECTBEHHbIE MPEOOPA30BaHMS PAIMOHATBHBIX BBIPAXXKEHHI HAa OCHOBE
MIPaBWII ACHCTBHIA HAJl MHOTOWICHAMH U allreOpandecKuMu JpOOsSIMH;

—  BBINOJIHATD Pa30kKEeHHEe MHOTOUWJICHOB HA MHOXKUTEIH;

— peuiaTb OCHOBHBIE BHJbI PAIlOHANBHBIX YPAaBHEHUN C OJHON MEPEMEHHOW, CHCTEMBI
JIBYX YpaBHEHUI C IBYMS TIEpEMEHHBIMU;

— TIOHMMaTh YpaBHEHHE KaK Ba)KHEWIIYI0 MaTeMaTHYeCKyl0 MOJENb NJs OMUCAHHUS U
M3YYCeHUS Pa3HOOOpa3HBIX PEANbHBIX CHTYAIlMi, pelarh TEKCTOBBIE 3a/laydl alreOpanvecKum
METOJIOM;

—  TpUMEHATH TpaduvecKue MpeACTaBICHUS IS UCCIeIOBAaHUS YPaBHEHH, UCCIEeTOBaHUS
Y PEUICHMS CHCTEM YPaBHEHUH C IByMS TICPEMEHHBIMH.

— TIOHMMaTh TEPMHMHOJIOTMIO U CHMBOJIMKY, CBSI3aHHbIE C TIOHSITHEM MHOXECTBA,
BBITIOJTHATH OTNEPAIMK HAJ MHOKECTBAMH,

—  HCIOJB30BaTh HAYAIBHBIC MIPECTABICHNUS O MHOKECTBE JICHCTBUTEILHBIX YHCET.

— TMOHHMMATbH U UCIOJIb30BaTh (PYHKIIMOHAIBbHBIE MOHATHS, S3bIK (TEPMUHBI, CHMBOJIMYECKUE
0003HAYCHUS);

—  CTPOUTH rpaduKu JIEMEHTAPHBIX (PYHKINUN, HCCIIEIOBATH CBOWCTBA YHUCIOBBIX (DYHKITUI
Ha OCHOBE M3yUYeHUS MOBEJIEHUs UX IrpadUKoB;

— TMOHWMATh (YHKIHMIO KaK BAXHEHIIYI0 MAaTEMAaTHYECKyl0 MOMAENb JUIsl OIHCAHUS
MIPOLIECCOB U SIBJICHUN OKPY’KAIOIIEro MHUpa, MPUMEHSITh (DYHKIIMOHATIBHBIA S3bIK IJIS1 ONMUCAHMUS
Y VICCIIEZIOBAHUS 3aBUCUMOCTEN MKy (PU3MUeCKMMU BETUIMHAMU;

— TIOHUMATh W WCIOJNB30BaTh S3bIK IIOCIIEIOBATEILHOCTEH (TEPMUHBI, CHMBOJIHYECKHE
0003HaYCHHUS )

— TPUMEHSTHh POPMYIIbI, CBSI3aHHBIE C ApU(PMETUICCKON U TEOMETPUIECKON MPOTPECCUIMH,
U amnmnapar, copMHpOBaHHBIN MIPH U3YUYEHUU OPYTHX pa3lesioB Kypca, K PEeIIeHUIO0 33/1a4, B TOM
9HClie C KOHTEKCTOM M3 peaJbHOU KU3HHU.

Odyuarouwyuiica noayuum 603MoHCHOCMb HAYYUMBCA:

—  BBINOJHATH MHOTOIIArOBBIE MPEOOpPa3OBaHUSl PALMOHAIBHBIX BBIPAKEHUH, MPUMEHSS
MUPOKHUK HA0Op CTIIOCOO0B M TPUEMOB;

— TPUMEHATh TOXKJECTBEHHbIE MpeoOpa3oBaHMs Jid peHIeHHus 3a7ad M3 PasIUYHBIX
paszenoB Kypca.

— OBIQACTh CHEIHWATBHBIMH TpHUEMaMU pEIICHUS YpPaBHEHUH W CHCTEM YpaBHCHHIA,
YBEPEHHO MPUMEHATH ammapar ypaBHEHU I pelIeHrs pa3HOOOpa3HbIX 3a/1a4 U3 MaTeMaTHKH,
CMEKHBIX TTPEIMETOB, IPAKTUKH;

— TpUMEHATh TpaduyecKue NPEACTaBICHUA [UIsl HCCIEAOBAaHUS YpPaBHEHUH, CHUCTEM
ypaBHEHH, cofepKalix OyKBEHHbIE KOI(PPUIMESHTHI.

—  pa3BUBATh MPEJCTABICHHE O MHOXKECTBAX;

— pa3BUBaTh MpPEJCTaBICHHE O YHUCJIE M YHUCIOBBIX CHCTEMax OT HaTypaJbHBIX [0
JEHUCTBUTEIHHBIX YHCEN; O POJIM BEIYUCIICHHUIA B IPAKTUKE;

— Ppa3BUTh W YIUIyOWTh 3HAHUA O JECATUIHOW 3alHUCH JCHCTBUTEIHHBIX YHCET
(mepuonuyecKue 1 HeMEePUOANUECKHUE TPOOH).

MeTanpeameTHble:
pecynamueHble



— Hayuatcs GopMyIHMpOBATh U yJIEPKUBATh YUECOHYIO 3a/1a4y;

— BBIOMpaTh JCUCTBUS B COOTBETCTBUM C TIOCTAaBICHHOW 3ajadyeil U YCIOBUSMHU €&
peanu3anuu;

— IUIAaHUPOBATh MYTU JOCTHKEHHUS IIeNiel, 0OCO3HaHHO BbIOMpaTh HambOojee 3¢ (eKTUBHBIE
CIoCOOBI pelieHusl y4eOHbBIX U MMO3HABATEIbHBIX 33]1a4;

— TIPEeIBHJICTh YPOBCHb YCBOCHHS 3HAHHIA, €T0 BPEMECHHBIX XapaKTePUCTHK;

— COCTaBIIATH IUIAH U MOCTIE0BATENBHOCTh IEUCTBUI;

— OCYUIECTBIIATH KOHTPOJIb 110 00pa3ily ¥ BHOCUTh HEOOXOMMbIE KOPPEKTHBHI;

— aJICKBAaTHO OIEHWUBATh MPABWILHOCTh WU OIMOOYHOCThH BBHITIONHEHHS Y4eOHOH 3amauu,
€€ 00BbEKTUBHYIO TPYJTHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €€ PelleHUS;

— TpeIBHIETh BO3MOKHOCTHU TMOy4YEHHUsI KOHKPETHOTO Pe3ybTaTa MpH pelieHUH 33/1a4;

— OCYIIECTBIIATh KOHCTATHPYIOMIMA W MPOTHO3UPYIONINA KOHTPOIH IO PE3YNbTATy H IO
criocoOy JencTBuUs;

— BBLACHATH, U (OPMYIHUPOBATH TO, YTO YCBOCHO M 4YTO HY)XKHO YCBOHTbH, OIPEICIATH
Ka4eCTBO U YPOBCHb YCBOCHWSI,

— KOHIEHTPUPOBATH BOJIO JUIsl TPEOJOJCHHS WHTEIUIEKTyallbHBIX 3aTpyJHEHHH U
(UBHYECKUX MPETSATCTBHA.
nosnasameinsHble

— HayyaTcsl CaMOCTOSITEIHHO BBIICTATH U (POPMYITHPOBATH MO3HABATEIHHYIO 11ETTh;

— TPUMEHATh  TIpaBUjIa W TMOJNB30BAThCSI ~ WHCTPYKIUSMH M OCBOCHHBIMH
3aKOHOMEPHOCTSIMH;

—  OCYIIECTBISITH CMBICTIOBOE UTEHUE;

— CO3/1aBaTh, MPUMEHATh U MPEOOPA30BHIBATH 3HAKOBO-CHMBOJIUYECKHIE CPEACTBA, MOJICIU
Y CXEMBI JIJIS pelieHus 3a/1ay;

— HaXOAWTh B PA3NUYHBIX HCTOYHUKAX HWHGOPMAIUIO, HEOOXOIUMYIO JUIS peIICHHS
MaTeMaTHYECKUX IMPOOJIeM, W TPEJCTABIATh ¢€ B TMOHATHOW (opMe; MPUHUMATh PEIICHUE B
YCIIOBUSIX HEMOIHOW U N30BITOYHOMN, TOYHON U BEPOSTHOCTHOU MH(OpMALINK;

— HAy4aThCsl YCTAaHABJIMBATH MPUYUHHO-CIICICTBCHHBIC CBSI3H;

— CTPOWTH JIOTHUECKHEC PACCYKICHHS, YMO3AKIIIOUeHUS (MHAYKTHBHBIC, JCTYKTUBHBIC U T10
aHAJIOTUHN) U BBIBOBL;

— (¢opMupoBaTh Y4eOHYIO ¥ OOIIE IOJIb30BATEIHCKYI0 KOMIIETEHTHOCTH B OOJACTH
UCIIONIb30BaHuUsl UHOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TexHoJoruil (MKT-koMneTeHTHOCTH);

— BUJCTh MaTEMaTHUYECKYIO 3a/1ady B JPYTUX JAUCHUIUIMHAX, B OKPY>KAIOIIEH KU3HH;

— BBIJIBUTaTh THIIOTE3bI NPU PEIICHUM YYEOHBIX 3a/7a4 W MOHUMATh HEOOXOIAMMOCTH WX
MIPOBEPKU;

— TIUTAHUPOBAaTh M OCYIIECTBISTH JEATEIBHOCTh, HAMPABICHHYIO Ha peIIeHUE 3a1ad
HCCJIEI0OBATENIbCKOTO XapaKTepa;

— BBIOMpaTh Hanbosee palMoHaIbHbIC B Y(PPEKTUBHBIC CIIOCOOBI PEIICHUS 3a/aY;

— UHTepHpeTupoBath HHPOpMaIHK (CTPYKTYpPHPOBATh, MEPEBOAUTH CIUIONTHOW TEKCT B
Ta0NHITy, TPE3EHTOBATH MOTYYeHHYI0 HH(OpMaIuio, B ToM urciie ¢ momombio UKT);

— olleHuBaTh HHGOPMAIMIO (KpUTHYECKas OIICHKA, OI[EHKA JOCTOBEPHOCTH.
KOMMYHUKAMUugHble

— HaydaTcsi OpPraHW30BBIBaTh Y4eOHOE COTPYJHHYCCTBO M COBMECTHYIO ICATECIBHOCTH C
YUUTENIEeM U CBEPCTHUKAMH: OMIPENIEISITh LU, pacipeenaTh GYHKIUU U POJIM YUYACTHUKOB,

— B3aUMOJICHCTBOBATh M HAXOUTh OOMINE CIIOCOOBI pabOTHI; pabOTaTh B TPYIIIE: HAXOIUTH
olmiee pelieHue M paspemaTbh KOH(JIUKTHI HAa OCHOBE COTJIACOBAaHUS MO3MIMHA U yuéTa
WHTEPECOB; CIIyIIAaTh MapTHEPA; POPMYITUPOBATEH, APTYMEHTUPOBATH U OTCTAMBATH CBOE MHEHHCE,

— TPOTHO3WPOBATh BO3HHKHOBEHHWE KOH(JIMKTOB TP HAIWYWHM PA3HBIX TOYEK 3PCHUS;
pazpemiath KOHGIMKTH HA OCHOBE Y4E€Ta HHTEPECOB M MO3UIINN BCEX YYACTHUKOB;



— KOOpPAMHUPOBATH M TMPUHUMATh  pa3IUYHBIE TMO3WIHUM BO  B3aUMOJCHCTBUH;
apryMEHTHUPOBAaTh CBOIO TMO3UIIMI0 M KOOPJMHUPOBATh €€ C TMO3UIMUSIMU TapTHEPOB B
COTPYJHHYECTBE MPHU BBIPAOOTKE OOIIETO PEIICHUS B COBMECTHOU JIEATEILHOCTH;

— Oparp Ha ce0sd UWHUIMATHBY B OpraHW3al[Md COBMECTHOTO JIEHCTBUS (ZIeJI0BOE
JTUEPCTBO);

— OKa3bIBaTh NOJJEPKKY M COJICUCTBHE TEM, OT KOTO 3aBUCUT JIOCTH)KCHHME IIeJd B
COBMECTHOM JIeSTEILHOCTH,

— OCYHIECTBJISITh KOMMYHHUKATHBHYIO pe(PIIEKCHIO KaK OCO3HAHNE OCHOBAHUI COOCTBEHHBIX
JICWCTBUM U JEWCTBUM MMAPTHEDPA;

— B COBMECTHOW JAEATEIHHOCTH YETKO (OPMYJIMPOBATH MU TPYNIBl M TO3BOJIATH €&
YYaCTHUKAM TPOSBJISATH COOCTBEHHYIO YHEPTHIO JIJISl JOCTHIKEHUS dTUX IICIICH.

JINYHOCTHBIE:

— (¢opMupoBanue CyOBEKTHOW TMO3UIMH peOCHKAa 110 OTHOIICHHI0 K COOCTBEHHOM
NEeSTeILHOCTH B MPOLIECCE PEIICHUs 3a/1a4;

— BOCIIUTAHUE POCCUKMCKON Tpa)XAaHCKOW HWICHTUYHOCTHU: IMATPUOTHU3MA, YBAXKEHUSA K
OteuecTBy, OCO3HAHUSA BKJIaJla OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOU HAYKU;

— OTBETCTBEHHOE OTHOIICHHWE K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTH OOYYaromMXcCs K
CaMOPAa3BUTHIO M CAMOOOPA30BaHUIO HA OCHOBE MOTHBAIIMU K OOYUEHHUIO U MIO3HAHUIO;

— OCO3HAaHHBIH BBHIOOP W TIOCTPOEHUE JAJbHEHIICH WHIWBUAYaIbHON TpPaeKTOPUU
oOpa3oBaHus Ha 0a3e OPUESHTHUPOBKH B MHUPE Mpodeccrii u MpodecCHOHATLHBIX MPEIMOUYTESHUH C
y4ETOM YCTOMYMBBIX ITO3HABATEIIbHBIX HWHTEPECOB, a TakKke Ha OCHOBE (opMUpOBaHUS
YBaXUTEIHHOTO OTHOIICHUS K TPYy, pa3BUTHE OMBITA YUACTHUSI B COLIMAIIEHO 3HAYUMOM TPY/IE;

— YMEHHE KOHTPOJHMPOBATH TMPOIECC | pe3ylbTaT y4YeOHOH W MaTeMaTU4eCKOu
JCeSITEILHOCTH;

— KPUTHUYHOCTh MBIIUICHUS,, WHUIIMATHBA, HAXOIYUBOCTh, AKTHUBHOCTH IPU pEIICHUU
MaTeMaTHYECKHX 3aj1ad.

VYyamuecs B KOHIE y4eOHOTO T0/1a JOKHBI YMETh:

— HaXOAWTh HaMOOJIEe pallMOHATBLHBIE CTIOCOOBI PEIICHUS JIOTHYECKUX 3a7a4, UCTIONb3YS
MIPH PEIIeHUH TaOIUIBI U «Tpadbiy;

— OLICHUBATh JIOTHUYECKYIO IPABUIILHOCTD PACCY KICHUI;

— pacro3HaBaTh TUIOCKHE T€OMETPUUECKUE (DUTYPBI, YMETh MPUMEHATh UX CBOMCTBA MIPHU
pElIeHUH pa3INYHbIX 337124,

— pemiaTh mpocTelime KOMOMHATOPHBIE 33/1a4i MyTEM CHCTEMAaTHUeCKOro nepedopa
BO3MOHBIX BAPHUAHTOB;

— YMETb COCTaBJISITh 3aHUMATENIbHbIC 3a/1a4H;

— TMPUMEHSTh HEKOTOPBIE MPUEMBI OBICTPBIX YCTHBIX BBIYUCICHUMN MIPU PEILICHUH 3a/1a4;

— TPUMEHSTH TIOJYYCHHBIC 3HAHMSI TIPH MMOCTPOCHUSIX TEOMETPUUIECKHUX (DHUTYp U
WCIIOJIb30BAHUEM JIMHEHKH U LIUPKYJIS;

— TMPUMEHSTH MOJyYCHHbIC 3HAHMSI, YMEHUS M HABBIKK HA YPOKAaX MaTEMaTUKH.
Iliianupyemblie pe3yibTaThbl 0CBOCHUS BHYTPHIIPEAMETHOT0 MOIYJISA:

—  OCO3HAHHC 3HAYCHHMS MaTEMaTUKU JJIsI HOBCEIHCBHON KU3HH YCIOBCKA,

—  TIPEICTaBJICHUE O MATEMaTUYECKOW HayKe Kak cepe MaTeMaTHIeCKON e TeIIbHOCTH, 00
ATarax ee pa3BUTHs, O €€ 3HAYMMOCTH JIJI PA3BUTHSI IIUBWIN3ALINM;

— pa3BUTHE YMEHUH paboTaTh C y4eOHBIM MaTEeMaTHUYECKHUM TEKCTOM (aHAIM3HPOBATh,
W3BJICKAaTh HEOOXOAUMYI0 HH(OpMAIMI0), TOYHO M TPAaMOTHO BBIpaKaTh CBOM MBICIH C
MPUMEHEHUEM MaTeMaTUYeCKOW TEPMHUHOJIOTMH W CHMBOJHKH, MPOBOIUTH KIACCHU(pUKAIUH,
JIOTHYEeCKHEe 0O0OCHOBAHMUS;

—  BIajeHue 0a30BbIM MOHITHHHBIM aIIIapaToOM M0 OCHOBHBIM pa3jieliaM COACPKaHNS,

— TMPaKkTUYECKH 3HAUMMBIE MAaTeMaTHYeCKUE YMEHHUS U HaBBIKM, HX MPUMEHEHHE K
PELICHUI0 MATEMAaTUYECKUX U HEMATEeMaTUYECKUX 3a/1a4, IPEAoararomee yMeHHe:
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—  BBINOJIHATH BHIYHMCIICHUS C IEHCTBUTENFHBIMU YUCIIAMU;

— peliath ypaBHEHHUsI, HEPABEHCTBA, CUCTEMbl YPABHEHUIN U HEPABEHCTB;

— pemaTth TEeKCTOBBIE 3a/1a4ll apU(PMETHUSCKUM CIIOCOOOM W C IOMOIIBI0 COCTaBJICHHS U
pellleHus: ypaBHEHUH, CCTEM ypaBHEHUHN 1 HEPaBEHCTB;

— UCTIONB30BaTh alreOpandecKuil «SI3bIK» JIJISl OMMCAHUS TIPEIMETOB OKPYIKAIOIIETO MHUpa U
CO37IaHUSI COOTBETCTBYIOIIMX MaTEeMAaTUUECKIX MOJICIICH;

- MPOBOAMUTH MPAKTUYECKHE pACUEThl: BBIUMCICHUA C TMPOLIEHTAMH, BBIYUCICHUS C
YUCJIOBBIMU  TIOCJEJOBATENLHOCTSIMU,  BBIYUCIICHHUS  CTATUCTHYECKUX  XaPaKTEPUCTHK,
BBITIOJTHEHHE MPUOIMKEHHBIX BHIYHUCIICHHIA;

— BBITIOJTHSTH TOXK/IECTBEHHBIC MTPEOOPa30BaHNUS PAIIMOHAIBHBIX BHIPAKEHUH.

2. Conepsxkanue y4eOHOro npeaMeTa ¥ BHyTPUIIPEAMETHOTO MONYJIst

I'maBa 1. JIuneiiHOe ypaBHEHHUE C OJHON NIEPEMEHHOI.

PacrioznaBaTh uMCIOBbIE BBIPRKEHHUS U BBIPAKEHUA C IEPEMEHHBIMHU, JIMHEHHbBIE
ypaBHeHus. IIpuBoauTh npHUMEpsl BBIPAXKEHMH C IEPEMEHHBIMH, JIMHEWHBIX YpPaBHEHUI.
CocTaBiiATh BBIPA’KEHUE C IEPEMEHHBIMU IO YCJIOBUIO 33/ayd. BBINONHATH npeoOpa3oBaHUs
BBIPQ)KEHUIl: TPUBOIUTH IMOAOOHBIE claraeMmble, pacKkpblBaTh CKOOkH. Haxoaute 3HaueHue
BBIPQXEHHUSI C TEPEMEHHBIMU IpPU 3aJaHHBIX 3HAUEHMUAX NepeMeHHbIX. Kiaccuduuuponarthb
anreOpandeckue BelpaxxeHusl. ONMUCHIBATH LIEJbIE BBIPAKEHHUS.
®opMyIHpoBaTh ONpeAeIeHUe JIMHEHHOro ypaBHeHUs. PemaTs nuHeliHOe ypaBHEHHE B OOIIEM
Buje. MHTeprnpeTupoBaTh ypaBHEHHE KaK MaTEMAaTUYECKYH0 MOJENb pEalbHOW CHUTYyalUH.
OnuceiBaTh CXEMY pELICHHsI TEKCTOBOM 3a1auu, IPUMEHSATH €€ JUIsl pelleHus 3a1au
I'maBa 2. Ilenble BbIpakeHUs

@opMyIUpOBaTh OINpPEAETICHUs: TOXIECTBEHHO pPaBHBIX BBIPAKEHUH, TOXKIECTBA,
CTEIEHH C HaTypaJbHbIM IIOKa3aTelieM, OJHOWICHA, CTaHAAPTHOIO BHJA OJHOYJICHA,
Koa(dumeHTa OJHOWIEHA, CTEIIEHN OJTHOYIEHA, MHOTOYJIeHa, CTEIEHH MHOTOWJICHA;

CBOIMCTBA: CTENIEHU C HAaTypaJIbHbIM II0KA3aTEJIEM, 3HAKa CTEIICHM;
IpaBWa: JI0Ka3aTeJbCTBA TOXJECTB, YMHOXKEHHUS OJHOWIEHa Ha MHOTOWIEH, YMHOXEHHS
MHOT'OYJICHOB.

Jloka3pIBaTh CBOMCTBA CTENIEHU C HATYPAJIbHBIM [TOKa3aTeIeM. 3aliChbiBaTh U I0Ka3bIBATh
(bopMyJIbl: MPOU3BENCHUS CYMMBI M Pa3sHOCTH JBYX BBIPQXEHUH, PasHOCTH KBaJIpaTOB JBYX
BBIpQXEHUM, KBaJpaTa CyMMbl M KBajJpara pPa3sHOCTU JBYX BBIPAXEHHH, CyMMbl KyOOB H
pa3HOCTH KyOOB JBYX BBIPaXKEHHUH.

BrruncnaTe 3HaUuE€HNE BBIPAKEHUN C IEPEMEHHBIMU. [IpUMEHSATH CBOMCTBA CTENEHM VIS
npeoOpa3oBaHus BbIpAXKEHUH. BBINOIHAT YMHOKEHHE OJHOYWIECHOB M BO3BEIEHHE OJHOWICHA
B CTeleHb. [IpUBOAWTH OJHOWIEH K CTaHAApTHOMY BHIYy. 3amuChiBaTh MHOTOWIEH B
CTaHAAPTHOM BHUJE, ONpENeNsATh CTENeHb MHOrowileHa. I[IpeoOpa3oBbIBaTH NpPOU3BEAECHUE
OJIHOYJIEHA U MHOTOWJIEHA; CYMMbI, Pa3HOCTH, IIPOU3BEACHUS ABYX MHOTOWJIEHOB B MHOTOYJICH.
BbInonHATh  pa3nokeHue MHOrOWIEHAa Ha MHOMXHUTEIM CIOCOOOM BBIHECEHHS OOILEro
MHOXHTEJIS 32 CKOOKH, CITIOCOOOM T'PYIIUPOBKH, TI0 (POpMyJiaM COKPAIIEHHOTO YMHOXKEHHUS U C
IPUMEHEHUEM HECKOJBKUX CIOco00B. Mcnonab30BaTh yka3aHHbIE NpeoOpa3oBaHUs B Ipoliecce
pellIeHusl ypaBHEHUH, 10Ka3aTeIbCTBA YTBEPKICHUH, pEIIeHNs TEKCTOBBIX 3ajau.

I'naa 3. @yHKUMH.

[IpuBoAWTH NIpUMEPBI  3aBUCUMOCTEM  MeEXJ1y BenuuuHamu. Pasnnuate  cpenu
3aBUCUMOCTEH  (YHKUMOHANbHbIE 3aBUCUMOCTU. ONUCHIBATh MOHATUSA:  3aBUCUMOU U
HE3aBHCHMOI MEpEeMEHHbIX, (QYHKIHMH, apryMeHTa (yHKUUHU; CIOCOObl 3ajaHus (yHKLUU.
®opmynupoBaTh OonpeaesaeHus: 001acTH onpeaenaeHus (QyHKIMU, 00JaCTH 3HAYeHUN (QYyHKIUH,
rpaduka QyHKUUY, TUHEHHOW QYHKINU, TPIMON IPONOPIHOHATBHOCTH.

Bbruncnare 3HaueHne (QYHKUMU 1O 3aJaHHOMY 3HA4yeHUio aprymeHTa. CoOCTaBIAThH
Tabiuupl 3HaueHud ¢yHKuuu. CTpouTh rpapuk (yHKUuM, 3agaHHoN TabnuuHo. Ilo rpaduky

7



(GyHKIMH, SBISIOUICHCS MOJENBIO PEaJbHOTO IpOLEecca, ONPeNeNiaTh XapaKTEepUCTUKU ITOTO
npouecca. CTpouth rpaduk JIMHEHHOW (QYHKUIMU U NPSAMOI MPONOPHHOHAIBHOCTH. ONUCHIBAThH
CBOMCTBA 3TUX (YHKIHUH.

I'maBa 4. CucteMbl TMHENHBIX YPaBHEHUH C IBYMsI [IEPEMEHHBIMU.

[IpuBoguTE HpUMEpPBI: YpaBHEHUs C IBYMs IIEPEMEHHBIMH; JIMHEWHOIO YPaBHEHHUs C
JBYMsI IEPEMEHHBIMU; CUCTEMBI JIBYX JIMHEWHBIX YPABHEHUM C IBYMs IEPEMEHHBIMHU; PEATBHBIX
IIPOLIECCOB, Ul KOTOPBIX YPaBHEHHUE C JBYMs IIEPEMEHHBIMU WIH CUCTEMA YPABHEHUM C ABYMS
IIEPEMEHHBIMU SBIISIOTCS. MATEMAaTUYECKUMU MOJEIISIMHU.

Onpenensrs, sBIAETCA 1M Tapa 4YHCEN pPELIEHWEM MAAHHOTO YpPaBHEHUS C JBYMs
nepeMeHHbIMU. POpMyIMpPOBaTh: ONPENEIICHUS: PEIICHNS] YPaBHEHUS C BYMs NI€PEMEHHBIMU;
YTO 3HAYUT PELINTh ypaBHEHHWE C JBYMs IE€pEMEHHBIMU; Tpaduka ypaBHEHHsS C JBYyMs
MIEPEMEHHBIMU; JTUHEHHOTO YPaBHEHUS C JBYMS IIEPEMEHHBIMU; PEIICHHS CUCTEMBl YPABHEHHH C
JIBYMS IIEPEMEHHBIMU; CBOMCTBA YPABHEHUH C IBYMsI [IEPEMEHHBIMU.

OrnuceiBaTh: CBOMCTBA rpauka JMHEHHOTO YpaBHEHHsI B 3aBUCUMOCTU OT 3HAYEHUI
K03 puLMEeHTOB, TpaduyecKHii MeTOJ pelIeHUs] CHCTEeMBbl JBYX YpaBHEHHH C JByMs
MIEPEMEHHBIMH, METOJI MOJCTAHOBKHA M METOJI CJIOKEHHMSI JUI PEIICHUSI CUCTEMBI JIBYX JINHEWHBIX
YPaBHEHUH C IBYMs IIEPEMECHHBIMH.

Ctpouts rpaduk JTMHEHHOrO ypaBHEHHsI C JBYMs IEPEMEHHBIMH. Pelars cucTeMbl ABYX
JIMHEUHBIX YPaBHEHUN C ABYMS IIEPEMEHHBIMU.

Pemate TexkcToBBIE 3a/1auM, B KOTOPBIX CHCTEMA JIBYX JIMHEWHBIX YPAaBHEHHH C JByMs
MIEPEMEHHBIMU SABJISIETCS. MATEMAaTHUYECKON MOJIEIIBIO PEAIBHOTO MPOLECCa, U UHTEPIIPETUPOBATD
pe3yabTaT pEeIIEHUs] CHCTEMBI.

OcHOBHOE cozep:KaHME BHYTpUIIpeAMETHOro wmoayis «Pemenue 3agad ¢  NOMOLIBIO
MaTeMAaTH4YeCKOr0 MO/IeTUPOBAHUS)

Pemenune 3a1a4 ¢ MoMoOIIbI0 MaTEMaTUYECKOTO MoJenupoBanusl. [Ipusnaku nenumocty Ha 7, 8.
[Ipu3naku genmumocty Ha 11,13, 17, 19. Pa3Butne BeranciInTensHON KynbTyphl. Opranu3anus
YCTHOT'O CU€Ta: HEKOTOPBIE NIPUEMBI, ITI03BOJIAIOIINE YCKOPUTD U PALIMOHAIIU3UPOBATH
BBIYMCIICHHUS.

3azauyM Ha «IepenvBaHue». 3alaud Ha B3BELIMBaHME. 3aa4ul Ha "IBIKEHHE" 110 03epy. 3anauu
Ha '"nmBwxkeHue" mo peke. 3agaud Ha BeTpeuHoe 'nBrokeHue". 3amauum Ha ''IBUKEHHE'.
[Ipocreitmue 3anaun Ha cMecH. 3aaauu Ha cmecH. Jlormueckue 3agaun. Moaynes uncna. Moyine
yucia penieHue ypaBHeHui. CucteMa ypaBHEHUM MEpBOM CTeneHn. Penienrne TeKCTOBBIX 3a/1a4 ¢
IIOMOILBIO CUCTEM YPaBHEHUM IEPBOU CTETCHHU. PellleHne TEKCTOBBIX 3a7a4 C IOMOIIBIO CUCTEM
YpaBHEHUN TEPBOM CTENEHHM HA MPOIEHTHI. PernieHne TEeKCTOBBIX 3aJad € MOMOIIBI CHUCTEM
YPaBHEHUH IEPBOU CTENEHU C IMOMOIIBIO MPONOpPUUU. Mephl IIMHBI B 3aJa4ax MOBBIIIEHHON
CIOKHOCTH. Mepbsl BpeMEHHM B 3ajladyax IOBBIIIEHHOW CIIOXKHOCTH. Mepbl Beca B 3ajadax
MOBBINIEHHON  crokHocTH.  [Ipocteiimme  komOuHatopHele 3agaud. KomOunamumu u
pacroIoKeHus. 3aHMMaTelIbHOE B MareMatuke. MitoroBoe 3anarue.

3. TemaTn4eckoe NJIAHUPOBAHHUE

Ne i/ Ha3Banue pa3nena Kos-Bo yacos
1. JIuneiiHOE ypaBHEHHUE C OJTHOM MTEPEMEHHOI. 23
2. [lenbie BoIpaxkeHuUs. 61
3. DOyHKIMU 16
4. Cucrembl TMHEVHBIX YPAaBHEHUH C IBYMs IEPEMEHHBIMM. 16
5. [ToBTOpEeHME U cucTemMaTu3alus ydeOHOro Marepuaia 20

Hroro 136 yacos, B ToM uucie 41 yac - MoayJib




n/n

Ha3Banue pa3jesia/TeMbl ypoka




I'naBa 1. JluHeiiHOe ypaBHeHHeE C OJIHOI NMepeMeHHOI

1 [ToBTopenne. OOBIKHOBEHHBIE APOOU U ICUCTBHUS C HUMU. BBeeHne B anreopy.
2 [ToBTOpenue. [lonoxurenbHble U OTPULIATENBHBIC YMCIA. 3HAYEHUS YUCIOBBIX BBIPAXKEHUN
3 Lenpie anrebpanveckue BbIpaKEHUS

4 [IpeobpazoBanue anredpandeckux BBIPAKECHUI

5 Pewenue 3an1a4d ¢ TOMOIIBIO YPaBHEHUM

6 BxoxH0ii MOHUTOPHHT

7 AHaJu3 BXOJHOTO MOHUTOPUHTA

8 JIuHeiiHOe ypaBHEHHE C OJTHOM TEPEMEHHOM

9 Mopnyns 1. Pemienue TMHENHBIX YpaBHEHUH ¢ OJTHOM NTEPEMEHHON

10 Penienue ypaBHeHUH, CBOJSAIINUXCS K TMHEHHBIM

11 JIuneliHoe ypaBHEHHE C MOJYJIEM

12 JluneliHoe ypaBHEHHE C MapaMeTpOM

13 Monayasb 2. Penienue ypaBHeHUH ¢ MOyJIEM, TapaMeTPOM

14 Pemenue 3a1a4 ¢ MOMOIIBIO TUHEWHBIX YPABHCHHI

15 Moayae 3. Pemienne 3aa4 ¢ MOMOIIBE) MaTEMAaTUYECKOTO MOJECIUPOBAHHUS.

16 Monynb 4. Pemienne 3a1a4 MOBBIIEHHON CJI0KHOCTH

17 Monyns 5. IlpusHaku genumocTH Ha 7, 8.

18 PemieHue 3a1a4 ¢ NOMOIIBIO JINHEWHBIX YPABHEHUU MOBBIIIEHHON CII0)KHOCTHU
19 Mogayas 6. [lpusnaku genumoctu va 11,13,17,19

20 Monayns 7. Pa3BuTHe BBIUUCIUTEIBHON KYJIbTYPbI

21 O06001menre Marepuana 1o teme «JInHelHoe ypaBHEHHE C OJTHON MEPEMEHHOW)
22 KonTpoabnas padora Nel no reme «/InHeiiHoe ypaBHeHHE ¢ OTHOM MepeMEHHO.
23 AHaJn3 KOHTPOJIBHON pabOTHI

I'naBa 2. llesibie BbIpaKeHUs

24 ToxnmecTBa

25 T0XIECTBEHHO PABHBIE BBIPAXKEHUS.

26 JlokazaTeabCTBO TOXKJIECTB.

27 CreneHsp ¢ HaTypaJbHBIM [TOKA3aTENEM

28 Bolunicnenue 3HaueHUN BbIpaXEHHM, COIEPIKAINX CTEICHb.

29 Mopnyins 8. Pemienue ynpaxkneHuil o teme «CTeneHb ¢ HaTypajJbHbIM [TOKa3aTeIeM.

30 CBoiicTBa CTENEHH C HATYPAJIbHBIM MOKA3aTEIEM

31 Monayns 9. IlprmeHeHne CBOMCTB CTENEHH C HATYpaJIbHBIM MOKa3aTEIEM

32 [IprumMeHeHne CBOMCTBA CTENEHU K PELIEHUIO 3a]1a4

33 Monyns 10. Opranuzanusi yCTHOTO cu€Ta: HEKOTOpPbIE PUEMBI, TTO3BOJISIONINE YCKOPUTD U
palMOHATIN3UPOBATh BIUNCICHHUS.

34 Monyns 11. [IpumeHeHne CBONCTB CTETNEHU ISl BBIYUCIICHUS 3HAUYEHUS U TIPpeoOpa3oBaHUs
BBIPAKCHUI.

35 Opnounensl. KoadduuueHT u creneHs ogHouIeHa

36 [IpeoOpa3oBaHue BEIpAKEHUS B OJJHOWIECH CTaHAAPTHOTO BUJA.

37 Muorounensl. CTeeHbh MHOTOWICHA

38 Moayas 12. IlpeoOpa3oBanue BbIpaXKeHUs B MHOTOWJICH CTaHJIAPTHOTO BUJA.

39 Ciio)xeHHe MHOTOWJICHOB

40 BprurTanue MHOTOWICHOB

41 Monayns 13. CinoxxeHre U BBIYUTaHHE MHOTOYICHOB

42 O06006menne matepuana rmo reMe «CTeneHb ¢ HaTypalbHBIM ToKa3aTesieM. CloxeHue
OJIHOYJICHOB Y MHOTOUJICHOB)

43 KonTpoabnass padora Ne 2 mo Tteme «CTemeHb ¢ HaTypajJbHBIM IOKa3aTeseM.

Croxxenune OJHO4YJICHOB U MHOT'OYJICHOB)).
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44 AHanu3 KOHTPOJIBHOU pabOTHI

45 VYMHOXeHNE 0OqHOYWIEHa HAa MHOTOWIEH

46 [IpuMeHeHne npaBuiia yMHOKEHHSI OJTHOUJICHA HA MHOTOWIEH K YIIPOIIEHUIO BBIPAYKEHUH.

47 YMHOKEHHE OJJTHOUICHAa Ha MHOTOWIECH. YTIPOIIEHHE BbIpaXKEeHHIA

48 Monynb 14. 3aaun Ha «IepeIUBaHUEy.

49 YMHOXEHHE MHOTOWICHA HA MHOTOUJIEH

50 IIprMeHeHre npaBuia YMHOKEHUS MHOTOWIEHa HA MHOTOWIECH

51 Monayns 15. 3agaumn Ha "aBMKEHHE" 110 pEKe.

52 VYrporieHue BoIpaKeHUH ¢ MOMOIIBIO MTPaBUJIa YMHOKEHHSI MHOTO4JIeHa Ha MHOTOYJIEH

53 Pa3iokeHre MHOTOYICHOB HA MHOXKHUTENIN. BhIHECeHHEe 00IIer0 MHOKHTES 32 CKOOKH

54 PaznosxeHre MHOTOUJICHa HA MHOKUTENIM METOJIOM BBIHECEHHS O0IIET0 MHOXKHUTES 32
CKOOKH.

55 Pa3nokeHrne MHOTOUYICHOB HA MHOYKUTEIH MPU PELICHUH 3a1a4.

56 PaznokeHne MHOTOWIEHOB Ha MHOKHUTENIN. MeTo1 rpynupOBKH

57 O0o001IeHNE U cHCTeMaTH3allks MaTepuaia

58 KonTpoabnas patora 3a I nosyroaue

59 AHaJn3 KOHTPOJIBHON pabOTHI

60 Moaynb 16. MeToa rpylimiupoOBKH M BEIHECEHHE OOIIEr0 MHOXKHUTENS 32 CKOOKHU

61 Monayns 17. 3agaun Ha "aBUKEHHE" MO peKe

62 [Ipoun3BeieHnEe Pa3HOCTU U CYMMBI IBYX BBIpAXKEHUHN

63 IIpruMeHeHre npaBusa NPOU3BEACHUS PA3HOCTH U CYMMBbI JIBYX BbIPaKEHUM.

64 Monyns 18. 3anaun Ha BcTpeuHoe "aBmxeHue"

65 Pa3HOCTB KBapaTOB ABYX BBIPAKEHUU

66 Monayns 19. [Tpumenenue ¢hopMyJibl pa3HOCTH KBAJPATOB JIBYX BbIPAKEHUH.

67 KBagpaT cyMMBbI 1 KBaJipaT pa3HOCTH JIBYX BBIPAKEHUI

68 [Tpumenenue Gopmy KBaapaTa CyMMBI M KBaJipaTa pa3HOCTH JIBYX BhIpQKEHUN

69 Monayns 20. [Ipocreiimue 3a1a41 Ha CMECH.

70 Monyns 21. Pemenue 3a1ad Ha 1001

71 Popmya KBajgpaTa CyMMbI U KBaJpaTa pa3HOCTHU ABYX BBIPAKECHUI

72 [IpeoOpazoBaHre MHOTOUIEHA B KBAJPaT CYMMBI WM Pa3HOCTH JBYX BBIPKEHUI

73 Monyns 22. [IpumeHeHne nmpeodpa3oBaHusi MHOTOUWICHA B KBaApaT CYMMBI MJTH KBaJpara
Pa3HOCTHU JBYX BBIPAKEHUHN NIPH PEIICHUU MAaTEMaTUYECKUX 3a]1a4.

74 Mopnyns 23. YuuMces nenate HECTaHJAPTHBIE [LIArH

75 [TpumeneHue GopMyJ COKPAIIEHHOTO YMHOKEHUS IPU PelIeHUH 3aau.

76 Mopyns 24. Moaynb uncna.

77 Pewienue ypaBHenuii ¢ npumeHenuem @CY

78 [IpumeneHre pa3TuIHBIX CIIOCOOOB Pa3I0KEHUS MHOTOUJICHA HA MHOKHUTEIH

79 Monaynb 25. [IpuMeHeHre pa3IuyHbIX CIOCO00B Pa30KEeHUs MHOTOUJICHA Ha MHOKUTENH

80 CymMmMa 1 pa3HOCTb KYOOB JIBYX BbIPayKEHUI

81 [IpeoOpazoBaHue BEIPAKEHUH C TOMOIIBIO PA3IUYHBIX CIIOCOO0B PA3JI0KEHUS MHOTOUJICHA
Ha MHOXXHTEJIH.

82 O6006menne Matepuaia 1o remMe « @opMyJibl COKPAIIEHHOTO YMHOKEHUS.

83 KontpoJabsHas padora Ne 4 mo reme «PopMyJibl COKPAIIEHHOT0 YMHOXKEHUSI».

84 AHaJIM3 KOHTPOJIHHOM pabOTHI

I'naBa 3. ®ynkuuu

85 Cas3u Mexy BennunHamu. OyHkius. HaxoxxaeHne 3HaueHUs apryMeHTa U 3Ha4eHUs
GYHKUIMY 17151 TaHHOH (YHKIIMOHAIBHOM 3aBHCHMOCTH.

86 CniocoObl 3a1aHus GYHKITUN

87 3amanne PYHKIMU Pa3IUIHBIMU CIIOCOOaMHU

88 Monynb 26. 'paduk pyHKIINK
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89 I'paduk ynkuuu. OnpeneneHrue CBOMCTB PYHKIMHU 10 €€ TpaduKy.
90 Jlunerinas Gyskmms, e€ rpaduk 1 CBOMCTBA.

91 [Toctpoenwne rpaduka JHHEHHON QYHKINH, OTIMCAHHUE €€ CBOICTB.
92 Monynb 27. Pa3BuTue BHIYHUCIUTEIbHBIX HABBIKOB

93 Monynb 28. 3agaun Ha " nBrKeHHE"

94 3ananue GYHKIHH 10 ee rpaduky

95 [IpumeHeHre CBOWCTB JUHEHHON (YHKIIMK MPU PEIICHUH 3aa4.

96 Monynb 29. Pemenne 3ananniit ®UIN Ha npuMeHeHNE CBOWCTB JTMHEHHON (DYHKIMH
97 Monyns 30. [Ipaktrueckas pabota « DyHKIIMI»

98 O6o0061enne Marepuana 1o reme « OyHKIUm»

99 KonTposabHasi padora NeS no teme « DyHKIUN»

100 | AHa)IM3 KOHTPOJIBHOM pabOThHI

I'naBa 4. CucreMbl JIMHEHHBIX YPABHEHHUH C ABYMs IlepeMeHHbIMH

101 | YpaBHeHus c 1ByMsl nepeMeHHbIMU. CBOMCTBA YPAaBHEHHUSI C IBYMsl IEPEMEHHBIMHU.

102 | YpaBHeHus ¢ n1ByMsi mepeMeHHbIMU. [ paduik ypaBHEHUS ¢ ABYMS IEPEMEHHBIMH.

103 | JIuneitHOE ypaBHEHHUE C ABYMs NIEPEMEHHBIMH H €ro Tpaduk

104 | Monaynb 31. PenieHne JIMHEHHBIX YPAaBHEHUN C IByMsI TIEPEMEHHBIMU.

105 | CucteMbl ypaBHEHHUI C IBYMs [IEPEMEHHBIMHU.

106 | Monayns 32. I'paduueckuii METOJ pelICHHs] CUCTEMBI IBYX JTMHEHHBIX
ypaBHEHUH C ABYMSI IEPEMEHHBIMHU

107 | MeTtoa moACTaHOBKU MPH PEIICHUU CUCTEM YPaBHEHHIA

108 | AiropuTM penieHus CUCTEMbI IBYX JIMHEWHBIX YPaBHEHUN METOJIOM I0/ICTAHOBKU

109 | Moayne 33. PemieHue cucTEM JIMHEHHBIX YPaBHEHUI METOAOM IOJICTAHOBKHU

110 | Pemenue cucteM JIMHEHHBIX YPABHEHUI METOJIOM CIIOKEHUS

111 | Monyne 34. IIpuMeHeHue anropurMa peuieHHusl CUCTEMBI JIBYX JIMHEHHBIX YpPaBHEHUH C
JIByMsI IEPEMEHHBIMU METOJIOM CJIOKEHHUSI.

112 | Pemenue 3aa4 ¢ MOMOIIBIO CUCTEM JIMHEHHBIX YPABHEHHUM pa3IMUHBIMU ClIOCOOaAMU

113 | Moayne 35. Pemenue 3a1a4 Ha NPOLEHTHI M YACTH C TTIOMOIIBIO CUCTEM JIMHEUHBIX
ypaBHEHUH

114 | O606menne marepuana 1o reMe « CHCTeMbl TUHEWHBIX YPaBHEHUH ¢ ABYMS
EPEMEHHBIMI

115 | KonrpoabHas padora Ne 6 mo teme «CucTreMbl JIMHEHHbIX YPAaBHEHUI ¢ AByMS
nepeMeHHbIMIY.

116 | AHanu3 KOHTPOJIBHOU PabOTHI

HOBTOpeHHe H CUCTEMaTHU3aluusd

117 | JImneiiHOE ypaBHEHHE C OAHOU NIEPEMEHHOMN

118 | Monayne 36. Pemienue 3a1a4 ¢ NOMOIIBIO TUHENHBIX YPAaBHEHUN

119 | OnHoWwieHEI

120 | MHorouneHsl

121 Crenens ¢ HaTypaJIbHBIM IIOKAa3aTEIEM

122 | YMHOX€EHHUE MHOTOWIEHA HA MHOTOYJIEH

123 | Moayns 37. Pa3znoxeHne MHOTO4JIeHa Ha MHOKUTENH

124 | ®opMysbl COKPALIEHHOTO YMHOXEHUS

125 | Ces3u Mexay BenuunHaMu. OyHKINA

126 | [loBTOpeHue u cucremMaTH3anus yueOHOTro MaTepraa K IPOMEXYTOUYHON aTTeCTalluu
127 | IIpoMesKyTOYHAN aTTeCTAIUSA.

128 | AHaiu3 NpoMeKyTOYHOM aTTecTalluu

129 | Monaynb 38. Pemienue 3a1a4y Ha ABMKEHUE C TIOMOUIBIO CUCTEM JIMHEWHBIX YpaBHEHUN
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130 | I'padux dpyHkunu.

131 | IlpumeHeHue pa3InyHbIX CIIOCOOOB MPU PELICHUH CUCTEM JIMHEHHBIX ypaBHEHUI
132 | Monayns 39. Jluneitnas GyHKIUS U ee Tpapux

133 | Pemenue 3aiayd ¢ MOJIyjieM

134 | Pemenue 3amayd ¢ mapameTpom

135 | Monaynb 40. Pemienue 3a1a4 NOBBIILIEHHON CI0KHOCTH

136 | Monaynb 41. 3aHumMaTenbHOE B MaTeMaTHKE

Hroro 136 yacos, B ToM uncie 41 yac - MOIYJIb
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