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I.HJIaHI/IpyeMBIe pe3yJbTaThbl 0CBOCHUA yqeﬁnoro nmpeamMera
1.1. HHaHpreMLIe pe3yJbTaThbl 0CBOCHUA y'{eﬁnoro npeamMera

JInuHOCTHBIE pe3yabTaThl OCBOEHUS IPOTrpaMMbl y4eOHOTO Kypca «Anredpay XxapaKTepU3yroTCs:

1) naTpuoTHYecKoe BOCIINTAHME:

MIPOSIBIEGHUEM HHTEpeca K IpPOLLIOMY M HACTOALIEMY POCCHUHCKON MaTeMaTHMKH, LEHHOCTHBIM OTHOUICHHUEM K JIOCTHXKEHUSM POCCUHCKUX
MaTeMaTHUKOB M POCCUICKON MaTeMaTUYECKOM 1IKOJIbI, K MCIIOJIb30BAaHUIO ATUX JIOCTHKEHUH B IPYrUX HAayKax U MPUKIAIHBIX cepax;

2) rpaxaaHcKoe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHHeE:

TOTOBHOCTBbIO K BBINIOJIHEHUIO OOS3aHHOCTEM TpaXJaHWHA W peanu3alid €ro Impas, HNPEJICTaBICHHUEM O MaTeMaTHYEeCKMX OCHOBax
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJIEHUH, MNpOLEAyp TIpakJaHCKOTro oOImiecTBa (Hampumep, BbIOOPHI, ONPOCHI), TOTOBHOCTBIO K
O0OCYKJEHUIO 3TUYECKUX MPOOJIEM, CBSI3AHHBIX C MPAKTUYECKUM IPUMEHEHHUEM JOCTH)KEHMH HayKH, OCO3HAHHEM Ba)KHOCTH MOPAJIBHO-3TUYECKUX
MIPUHIIUIIOB B JESITEILHOCTH YYEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOM Ha aKTHBHOE YYacTU€ B PEIIEHUWU TNPAKTUYECKUX 3a/Jad MaTeMaTU4YeCKOW HampaBiIeHHOCTH, OCO3HAaHMEM Ba)KHOCTHU
MaTeMaTH4eCKOro 00pa30BaHus Ha MPOTSHYKEHUH BCEH KU3HU Ui YCHEIIHON MpodeccuoHaIbHOM NeATeNbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TIOCTPOCHHEM WHIMBHYalIbHON TPAeKTOpPUUM OOpa30BaHMs U JKU3HEHHBIX IUIAHOB C Y4ETOM JIMUHBIX HHTEPECOB M
00111eCTBEHHBIX TIOTPEOHOCTEH;

4) acTeTHYeCKOEe BOCIIMTaHME:

CIOCOOHOCTBIO K SMOLIMOHAIBHOMY M 3CTETHYECKOMY BOCHPHSITHIO MAaTeMaTHUECKHMX OOBEKTOB, 3aJau, PEIIECHUHl, paccCyXIeHHUH, yMEHUIO
BUJIETh MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpHUEHTAlMe B JEATEIILHOCTH Ha COBPEMEHHYK) CHCTEMY HAayuHBIX IpPEICTAaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS YelIOBEKa,
IPUPOJBl U OOLIECTBA, NOHUMAHUEM MaTEMAaTHYECKOM HayKH Kak cdepbl 4eIOoBEUeCKOM NeATeNbHOCTH, 3TaloB €€ pa3BUTHS M 3HAYUMOCTH JJIS
pa3sBUTHS IMBWIM3AIMM, OBJIAJICHUEM S3bIKOM MAaTE€MaTHMKM M MaTeMaTU4eCKOM KyJabTYpOHM KakK CpeACTBOM IIO3HAHUS MHpa, OBJaJCHHEM
IPOCTEUIIMMU HaBBIKAMU HCCIIEI0BATEIbCKOMN 1€ TEIbHOCTH;

6) pusnueckoe BocnuTanue, GOPMUPOBAHNE KYJIbTYPbI 310POBbs H IMOLMOHAIBLHOI0 0J1arONOIyYHs:

TOTOBHOCTBIO NPUMEHATh MaTeMaTHUECKUE 3HAHUS B HMHTEpecax CBOErO 3JI0POBbs, BEAEHUS 30pPOBOro oOpa3a >KHM3HU (340pOBOE IMUTAHUE,
cOaaHCUPOBAHHBIN PEXXUM 3aHATHH U OTIbIXA, PEryisgpHas GU3NUEcKasi akTUBHOCTh), COOPMHUPOBAHHOCTBIO HaBbIKA Pe(IECKCUH, IPU3HAHUEM CBOETO
IIpaBa Ha OIMIMOKY U TaKOr'o K€ MpaBa JPYroro 4eiaoBeKa;

7) 3K0JI0THYECKOe BOCIINTAHME:

OpHEHTaIel Ha NMPUMEHEHHEe MaTeMaTUYeCKUX 3HAHUM s pelieHHs 3a1ad B OoONacTH COXPAHHOCTU OKpYXarolled cpenbl, MIaHuPOBAHUS
MIOCTYIIKOB U OLICHKHU UX BO3MOXHBIX MOCIEICTBUM sl OKpYXKaroleil cpeibl, 0CO3HAHUEM TI00aIbHOTO XapaKkTepa SKOJIOTHYeCKUX MpooaeM U ImyTei
UX pEILICHNUS;



8) ajJanrtanus K UISMCHAKOIMHUMCA YCJI0BUAM COIII/IaJ'[LHOi/i H HpHpOL[HOﬁ Cpeabl:
TOTOBHOCTBIO K IIeI\/JICTBI/ISIM B YCJIOBUAX HGOHpGI[GHéHHOCTI/I, MOBBIIICHHUIO YPOBHA CBOCHM KOMIIETEHTHOCTHU 4gCpe3 MPAKTUICCKYIO ACATCIbHOCTD,

B TOM YUCJIC YMCHUC YUUTHCA Y APYIUX HIOI[GI71, HpI/IO6peTaTB B COBMECTHOM ACATCIIbHOCTH HOBBIC 3HAHHW S, HABBIKM U KOMIICTCHIUH W3 OIIbITA JPYIUX;

H606XO[II/IMOCTI)IO B (1)OpMI/Ip0BaHI/II/I HOBBIX 3H21HI/II>i, B TOM 4YHCIJIC q)OpMy.HI/IpOBaTI) nacu, IoHATHUA, T'MII0TE3bI 00 o0OBeKTax u SABJICHUAX, B TOM

YHCJIC paHCC HCU3BCCTHBIX, OCO3HABATh I[e(i)I/IIII/ITI)I COOCTBEHHBIX 3HAHUN U KOMHeTeHTHOCTef/'I, IJIaHUPOBATh CBOE Pa3BUTHC;

CIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATH CTPECCOBYIO CHTYALIMIO KaK BBI30B, TPEOYIOLINIT KOHTPMED, KOPPEKTHPOBATH

MPUHUMAEMBbIE PEIICHHs U ACUCTBUS, ((OPMYIHPOBATh U OLIEHUBATH PUCKU U TOCIIEACTBUS, JOPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeabHbIE YHUBEPCAJBHBIC y‘-leﬁHl)Ie JelCcTBUSA

Ba3zoBble Jornuyeckue aeiicTBUA:

BBIABJIATE U XapaKTCPU30BaATh CYIICCTBCHHBIC ITPU3HAKHN MATCMATHUYCCKUX 06’beKTOB, HOHﬂTHﬁ, OTHOIIIEHUH MCXKIAY IMOHATHUAMU, (I)OPMYHI/IPOB&TB
OTIpe/ieNieHUs] TOHATHUI, yCTaHABIMBATh CYLIECTBEHHBIN MNpH3HAK KiIaccH(UKAlUMM, OCHOBaHUS Juis OOOOILIEHUS M CpaBHEHUS, KPUTEPHUH
IIPOBOJIMMOTO aHAIN3a,;

BOCIPUHHUMATh, (POPMYIHpPOBaTh U PeoOPa30BbIBATh CYKJICHHS: YTBEPAUTEIbHBIE U OTPUIIATEIbHbIE, €IMHUYHBIE, YACTHBIE U 00I1E, YCIOBHBIE,
BBISBJIATE MAaT€MAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M U MPOTHBOpEUHs B (akTaX, JAHHBIX, HAOIIOAECHUAX U YTBEPXKJICHMSX, Ipelaratb
KPUTEPHH VIS BBISIBIICHHS 3aKOHOMEPHOCTEN U MPOTUBOPEUNH;

Jie71aTh BBIBOJIbI C MCII0JIb30BAaHUEM 3aKOHOB JIOTUKH, I€AYKTUBHBIX U MHIYKTUBHBIX YMO3aK/IIOUCHUH, YMO3aK/IIOUCHUH 110 aHAJIOTUHY;

pa3buparh JOKa3aTenbCTBA MATEMAaTUUECKUX YTBEPXKICHUH (IIPSMBbIE U OT IPOTUBHOTO), IPOBOAUTH CAMOCTOSATENILHO HECIIOKHBIE JOKA3aTENIbCT Ba
MaTeMaTU4eCKuX (PaKTOB, BHICTPAUBATh apryMEHTALIMIO, IPUBOIUTH IPUMEPBI M KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;
BbIOMpPATh cIOCOO pemieHust y4yeOHOM 3ajauM (CpaBHHMBATH HECKOJIBKO BapHaHTOB peIlEHUs, BbIOMpaTh Haubojee MNOAXOMAIUN ¢ ydeToM
CaMOCTOSITEJIHO BbIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble uccieroBaresbckue 1eiicTBUS!

UCIOJb30BaTh BOIPOCHl KaK MCCIIEA0BATEIbCKUN MHCTPYMEHT MO3HaHMs, (OpMyIHpoBaTh BOIPOCH], (PUKCHPYIOIIME NPOTUBOpEUHE, IpoOIeMy,
CaMOCTOSITEJIbHO YCTaHABIMBATh UCKOMOE U JJaHHOE, (POPMUPOBATH T'MIIOTE3Y, APTYMEHTHUPOBATH CBOO MO3ULUI0, MHEHHE;

IIPOBOJIUTH 1O CAMOCTOSITENILHO COCTaBJIIEHHOMY IUIaHY HECJIOKHBIM 3KCIEPUMEHT, HEOOJIbIIOE MCCIIE0BAHUE 110 YCTAHOBJIEHUIO 0COOEHHOCTEH
MaTeMaTH4YeCKOTO 00BEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXy CO00I;

CaMOCTOATENBHO (hOpMYIHpPOBaTh 000OIIEHNS U BBIBOJIBI IO Pe3yJIbTaTaM MPOBEAEHHOTO HAOIIOIEHHS, UCCIIEA0BAHMS, OLICHUBATh JIOCTOBEPHOCTh
MOJIy4EHHBIX Pe3yJabTaToOB, BBIBOJAOB 1 0000LICHNUH;

IIPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHE IIPOLIECCA, @ TAK)KE BBIABUIATH IIPEIIOJIOKEHUS O €0 Pa3BUTUHU B HOBBIX YCIOBUSX.

Padora c undopmanueii:



BBISIBIISITH HEIOCTATOYHOCTH M M30BITOYHOCTh MH(GOPMAITUH, TAaHHBIX, HEOOXOIUMBIX JIJIsl PEIICHUS 33/1a4H;

BBIOMPATh, AHATTU3UPOBATh, CACTEMATU3UPOBATh M HHTEPIIPETHPOBATH HHPOPMAIIHIO PA3TUIHBIX BUJIOB B (DOPM MPEICTABICHUS;

BBIOMpaTh (opMy mpeacTaBlieHUss WH(DOPMAIMKM W WUIIOCTPHPOBATH pelIacMble 3aJaud CXeMaMH, AWarpaMMaMH, WHOW Tpadukoil u HX
KOMOHHAILIUSIMU,

OIICHUBATH HAJEKHOCTh HH(DOPMAIIMH 1T0 KPUTEPHSIM, MTPETIOKEHHBIM YUUTEIIEM WIH CPOPMYITHPOBAHHBIM CAMOCTOSTEIBHO.
KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE yueOHbIE elCTBHUS:

BOCIIPHHUMATH ¥ (JOPMYITHPOBATEH CY)KJICHUS B COOTBETCTBUU C YCIOBUSMHU M LEISAMH OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY
3peHUs B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh IMMOSCHEHUS TI0 X0y PEUICHUS 3aa9i, KOMMEHTHPOBATh MTOJTYYEHHBIH PE3yJIbTaT;

B X0Jie 00CYXKJCHHS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBbI, TPOOJIEMBI, PelIaeMoi 3a/1a4uu, BhICKA3bIBaTh HMJICH, HAIICJICHHBIC Ha
MTOUCK PEIICHUS, COTIOCTABIISITE CBOU CYXKICHHS C CY)KJICHUSMHU JPYrUX YYaCTHUKOB JTHAIIOTa, OOHAPYKHUBATHh PA3IUM4Me U CXOJACTBO TIO3WIIHMA, B
KOPPEKTHOH (hopMe GOopMyTUPOBATH PA3HOTIIACHS, CBOU BO3PAKECHIS;

MIPEJICTaBIIATh PE3YJIbTAThI PEIICHUS 3a/1a49H, SKCIIEPUMEHTA, HUCCIICIOBAHUS, POCKTA, CAMOCTOSITEIIEHO BRIOUPATh (DOPMAT BBICTYIUICHHUS C YIETOM
3aJ1a4 MPEe3eHTAI[MN U OCOOCHHOCTEH ayIUTOPHH;

MMOHUMATh U UCTIOJH30BaTh MPEUMYIIECTBA KOMaHIHON M WHIUBUAYATLHON paOOTHI MPU PEIICHUH YYCOHBIX MAaTEMaTHUSCKUX 3a/1a4;

MPUHUMATPH II€JTb COBMECTHOHM JEATEIHbHOCTH, TUIAHUPOBATH OPraHU3aIllMI0 COBMECTHOW pabOoTHI, pacrpeneisiTh BHABI padOT, JTOTOBAapPHBATHCS,
00CYX/IaTh MPOIECC U Pe3yabTaT PaboThl, 0000IaTh MHEHHUS HECKOJIBKHUX JIFOJICH;

y4acTBOBATh B IPYNIOBHLIX (popMax paboTsl (00CykaeHMS, 0OMEH MHEHHSIMH, MO3TOBBIE IITYPMBbI U JAPYTHE), BBHIMOJIHATH CBOIO YacTh pabOTHI U
KOOPJIMHUPOBATh CBOM ACUCTBUSI C JAPYITMMH 4WiIEHAMH KOMAaHJbl, OLEHUBAaTh KayeCTBO CBOEr0 BKJIaJa B OOIIMN MPOAYKT MO KPUTEPUSIM,
chOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHHBepPCcaJbHbIe YUeOHbIE 1eiCTBHS

Camoopranuszanmsi:

CaMOCTOSITENIBHO COCTABJISITH IJIaH, aIFOPUTM pEIICHUs 3aJaud (WM €ro 4acTh), BEIOMpaTh CIOCOO pelleHus ¢ yu€TOM MMEIOIIUXCS PECYPCOB U
cOOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPHAHTHI pEUICHUI C yu€TOM HOBOM MH(POpPMAIIIH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

BIIAJIETh CIIOCO0aMH CaMOIIPOBEPKHU, CAMOKOHTPOJIA MPOLiecca U pe3yabTaTa pelieHusl MaTeMaTHYecKoi 3a/1auu;

MpeIBUIIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IPH pEIIEHUH 3a]aud, BHOCUTh KOPPEKTUBBI B JEATEIILHOCTH HAa OCHOBE HOBBIX
00CTOSITENBCTB, HAMIEHHBIX OIINOOK, BBISIBICHHBIX TPYAHOCTE;

OIICHUBATh COOTBETCTBUE pE3yNbTaTa AEATEIbHOCTH MOCTABJICHHOW L€ W YCIOBHUSAM, OOBSICHATH NMPUYMHBI JOCTIKEHUS WA HEIOCTHKEHUS
[eJTH, HAXOJUTh OMHOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

INPEIMETHBIE PE3YJIBTATbBI



K koHIy 00yuenus B 9 kjacce o0yqaromuiics MOJIyduT CIEAYIONINE TPEIMETHBIE PE3YIbTaThI:
Yuciia 1 BBIYUCICHHUSA
CpaBHUBaTh U YIOPSAJOUNBATh PALIMOHAJIBHBIE U UPPALMOHAIbHBIE YHCIA.
BoinonHaATe apudmernueckue NEMCTBUS C palMOHAIbHBIMU YMCIAMH, COYETasl YCTHbIE U MHUCbMEHHbIE MPUEMBI, BBIIOJIHSITH BBIYMCIEHUS C
MPPALMOHAIIBHBIMU YU CIIAMH.
HaxonuTte 3Ha4eHUs CTENEHeN C LEeJIBIMU 1T0KA3aTeNIIMU U KOPHEH, BEIYUCIIATh 3HAYEHUS YUCIOBBIX BBIPAXKCHU.
OKpyryiaTh J€HCTBUTENBHBIE YUCIIA, BBIMOIHITH IPUKUAKY PE3yJIbTaTa BBIYUCIEHUHN, OLIEHKY YHCIIOBBIX BhIPAXKEHUH.
YpaBHeHUs] U HEPABEHCTBA
Pemats nuHeitHbIE U KBaJpaTHbIE YpPaBHEHUS, ypaBHEHUS, CBOAIIMECS K HUM, IPOCTeHIINE IPpOOHO-pallMOHANIbHbIE YPAaBHEHUS.
Pemrate cucreMsl JBYX JIMHEMHBIX YPABHEHUM C IBYMs IEPEMEHHBIMM U CHCTEMBI JBYX YPAaBHEHHMH, B KOTOPBIX OJHO YPAaBHEHHE HE SIBIISAETCS
JINHEHBIM.
Pemath TexkcToBble 3ajaun anreOpayeckuM CHOCOOOM C TIOMOIIBIO COCTABJICHMS YPAaBHEHMsI WM CUCTEMBI JIBYX YpaBHEHUH C JABYMS
IIEPEMEHHBIMU.
[IpoBoauTh mpocTeiiliie HCCAeI0BaHUS YpPaBHEHUHW M CHUCTEM YpaBHEHHiIl, B TOM 4YHUCIIE C NpUMEHEHHEeM TpaduyecKuX INpeacTaBIeHUI
(ycTaHaBnMBaTh, UMEET JIM ypaBHEHHE UM CUCTEMa YPaBHEHUHN pELIEeHUs, €CIIM UMEET, TO CKOJIBKO, U ITPOYEe).
Pemarp nuHeliHble HEpPAaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, M300pakaTh pellleHHe HEPaBEHCTB Ha YMCIIOBOM MPSAMOIi, 3alMChIBaTh pEUICHUE C
MTOMOIIBIO CHMBOJIOB.
Pemare cucrembl JUHEHHBIX HEPABEHCTB, CUCTEMbl HEPAaBEHCTB, BKJIIOYAIOIIME KBAJpPaTHOE HEPABEHCTBO, M300paXkaTh PEIIEHUE CUCTEMBI
HEPABCHCTB HA YMCIOBOW MPSIMOM, 3alIUCBIBATH PEIICHUE C IIOMOIIBIO CHMBOJIOB.
Hcnonp30BaTh HEPABEHCTBA TP PELICHUH Pa3IMYHBIX 33Ja4.
D yHKUUHA
Pacrnio3HaBathe QyHKIMM U3y4eHHBIX BUJIOB. [IoKka3bIBaTh CXeMAaTHYECKH PACHIOIOKEHHE HA KOOPAMHATHOHN MIIOCKOCTH IpadMKoB (PyHKIMH BUA:

y=kx,y=kx+b,y=k/x,y=ax?+bx+c,y=x%y=+X, Yy =|X|, B 3aBHcHMOCTH OT 3HaYeHHII KOIPPUIHEHTOB, ONUCHIBATH CBOHCTBA (YHKIIHIA.

Ctpouts 1 N300pakaTh CXEMAaTUUECKH I'paMKH KBAAPATUYHBIX (DYHKIUI, ONMMCHIBATh CBOMCTBA KBAIPATHUHBIX (DYHKIHI MO MX rpaduKaM.

PacriozHaBate kBaapaTHYHYIO (QYHKIHUIO 110 (OpMYyIIe, TPUBOAUTH IPUMEPHI KBaAPAaTUYHBIX (QYHKIUI U3 pealbHOH KU3HH, (PU3HUKU, TEOMETPHUH.

YucaoBble MOCI€TI0BATETbHOCTH H TPOTPECCHH

PacrioznaBath apuMeTHYECKyIO0 M TEOMETPHUYECKYIO TPOTPECCHH IIPU Pa3HBIX CII0CO0aX 3a/1aHMS.

BBINOIHATE BRIYUCIEHHS € UCITIOJIb30BaHUEM (OpMYIT N-T0 WieHa apu(pMETHIECKON U TeOMETPUIECKOM MpOorpeccuii, CyMMbI IEPBBIX N YIECHOB.

N3006pakaTh uieHbl MOCIeI0BaTEIbHOCTH TOYKAMH HAa KOOPIMHATHON MJIOCKOCTH.

Pemate 3a7aum, cBs3aHHBIE ¢ YUCIOBBIMU MOCIEI0OBATEIBHOCTSAMH, B TOM YHUCIIE 331a4H U3 peallbHON )KHM3HHM (C MCIIOJIb30BaHUEM KalbKYJIATOpA,
U(POBBIX TEXHOJIOTHIA).



1.2. KapTa KOHTPOJIbHO-0LIEeHOYHOM 1esITeIbHOCTH:

9 kaacc

Bua koHTpOJIS ®opmMa KOHTPOJIS

1 mpumecmp

BXOJHOM Bxoanas koHTpoJsibHAs paboTa
TEMAaTHYECKUI KonTtponbnas padota Nel «DyHkuuu u ux cBoiictBa. KBagparHslii Tpexunen»
TEMATHYECKHUI Kontponrnas padota Ne2 «KBanparnunas @ynkuus. Kopens n-crenenn»

2 mpumecmp

TeMaTUYECKU I KonTtponsHast pabota Ne3 «YpaBHEHUs 1 HEPABEHCTBA C OJTHOM MTePEMEHHOI
TEMATHYECKHUI KounTtponbHas padota Ned«YpaBHEeHUSs U HEPABEHCTBA C IBYMsI IEPEMEHHBIMIY
TEMATHYECKHI KontponsHas padota NeS«Apudmernyeckas mporpeccusi».

3 mpumecmp

TEMAaTHYECKHUI KonTtponbHast padora Ne6 «I'eomeTpruueckasi mporpeccus.
TeMaTUYECKU I KonTtponsHast padora No7 «D1neMeHThl KOMOWHATOPUKH U TEOPHUHU BEPOSITHOCTEI.
WUTOTOBBIN Hrorosas koHTposbHAs paboTa

2. Conepxxkanmne y4eOHOIo npeamMera
2.1. Conep:xanue yueOHOI0 npeamMera

9 KJjacc

I'nasa 1. CoiicTBa pynkuuii. Kpagparuunasa GpyHkuus

Oynxkius. CoiicTBa pyHkumid. KBagpaTHslil TpexusnieH. PaznoxkeHne kBagpaTHOro TpexwieHa Ha MHOxuUTenn. OyHkius y = ax2 + bx + ¢, e€ cBoiicTBa
u rpaduk. HepaBeHcTBa BTOpOIi CTeneHu ¢ 0JIHON epeMeHHO. MeTo MHTepBaoB.

Lenb: pacMpuTh CBECHUS O CBOMCTBAaX (YHKIUIl, 03HAKOMUTH OOYYaOLIUXCS CO CBOMCTBaMU M rpaMKOM KBaJpaTUYHON QYHKIMH, chOpMUpPOBaTh
yMEHHE pellaTh HepaBeHcTBa Bujaa ax2 + bx + ¢>0 ax2 + bx + ¢<0, rae a0.



B Hayanme Tembl CHCTEeMAaTHU3HMPYIOTCA cBeleHUs O (yHKuusX. [IOBTOpSAIOTCS OCHOBHBIE MOHATHS: (YHKLHUS, apryMeHT, OOJIACTbh OIpeNeICHUs
¢bynkuuu, rpaduk. JlaroTcs MOHATHS O BO3pAacCTaHWUU M YObIBaHMM (DYHKIMH, MPOMEKYTKAX 3HAKONOCTOSHCTBA. TeM caMbIM co3maeTcs 0aza ams
YCBOCHHSI CBOMCTB KBaJpaTUYHON M CTETIEHHON (YHKIIHI, a TakXkKe Ui JaJbHEHIIero yriayoaeHus: (yHKIMOHATBHBIX MPEACTABICHUNA NPU U3YyUeH MU
Kypca anreOpbl 1 Hadal aHau3a.

[ToArOTOBHUTENBHBIM IIATOM K M3YYEHHIO CBOMCTB KBAJIPATUYHON (PYHKIMHU SBISIETCS TaKKe€ PACCMOTPEHHUE BOMPOCA O KBAIPAaTHOM TPEXWICHE U €ro
KOPHSIX, BBIJIEJICHUH KBaJpaTa JBy4JeHa U3 KBaJPATHOIO TPEXUICHA, Pa3I0kKEHUH KBAAPAaTHOIO TPEXUJIeHa Ha MHOXKUTEIH.

W3yuenne kBagpaTHIHON (YHKIIMH HAYMHACTCS C PacCMOTpeHus (yHKUIMHU y=ax2, e€ CBOMCTB W ocoOeHHOCTEH rpaduka, a TakKe JAPYTUX YaCTHBIX
BUJIOB KBaJApaTUYHOW (YHKIMHM — (YHKIMM y=ax2+n, y=a(X-m)2. OTH CBEJEHHUS UCHOJB3YIOTCS MPU U3y4YEHUU CBOMCTB KBaJpaTUYHON (PyHKIUU
obuiero Buaa. Baxxno, yToOb! o0yvaromuecs NOHIU, 4yTo Tpaduk GyHKIMH y = aXx2 + bx + ¢ MOXeT ObITh NOoJydeH U3 rpaduka GQyHKIUU y = ax2 ¢
MTOMOIIBIO IBYX NapajuleNbHbIX IepeHocoB. [Ipuémsl noctpoenus rpaguka QyHkuuu y = ax2 + bx + ¢ oTpadarbiBaloTCs Ha KOHKPETHBIX MTPUMEPaX.
[Ipn sTOM OCOOOE BHMMaHUE clenyeT YIeNUTh (GOPMUPOBAHUIO y OOYy4alOHIMXCS YMEHHUS YKa3blBaTh KOOPJMHAThl BEPUIMHBI MMapadoJbl, €€ OCh
CUMMETpUH, HallpaBJeHHE BETBEH MapaloJIbl.

[Ipu n3yueHun 3Toi TeMbI JalbHENIIee pa3BUTHE MOTy4aeT YMEHUE HaX0JUTh MO rpa@uKy MPOMEXYTKH BO3pacTaHus U yObIBaHUS (QYHKIIMH, a TaKXKe
MIPOMEXYTKH, B KOTOPBIX (DYHKIIHSI COXpaHSET 3HaK.

dopmupoBaHuEe YMEHHMI peliaTh HepaBeHCTBa BHaa ax2 + bx + ¢>0 ax2 + bx + ¢<0, rae a0, ocymiecTBiseTcs ¢ OMOPON Ha CBeAEHUS O Tpaduke
KBaJpaTUYHON (QYHKIIMU (HAIpaBJIeHUE BETBEH MapadoJIbl €€ pacojIoKeHne OTHOCUTENbHO ocr OX).

OOyuarommuecs: 3HaKOMSTCS ¢ METOJIOM HHTEPBAJIOB, C IOMOILBIO KOTOPOT'O PEIIAIOTCs HECI0KHbIE PAllMOHATIbHBIC HEPABEHCTBA.

OOyuaromuecs: 3HaKOMATCSI CO CBOMCTBAMHU CTENEHHOW (DYHKIIMM y=Xn IIPY YETHOM M HEYETHOM HATypaJbHOM IoOKa3aTene n.. BBogurcs mnonsThe
KOpHs N-it crenern. OOyyaromuecs: A0HKHBI IOHUMATh CMBICT 3amucei Buaa , . OHU MOJIydaroT MPEICTABICHHE O HAXOXKJICHWU 3HAYCHUM KOPHS C
IIOMOIIIBIO KAJIBKYIISITOPA, IPUYEM BbIpaOOTKa COOTBETCTBYIOLMX YMEHUI He TpeOyeTcs.

I'naBa 2. YpaBHeHMsI M HEPABEHCTBA C OJHOI NepeMeHHOM

]_IeJ'ILIe YpPaBHCHUA. ypaBHeHI/Ie C ABYyMs NIEPEMCHHBIMHA U €I'0 Fpa(l)I/IK. Cucremnl ypaBHeHI/Iﬁ BTOpOﬁ cTeneHu. PellieHue 3amad ¢ MOMOIIBIO CHCTEM
ypaBHeHI/Iﬁ BTOpOﬁ CTCIICHHU.

HeJ’ILZ CUCTCMATU3UPOBATh U 0606H_II/ITB CBCACHHUA O PCHICHMHU LECJBbIX C OHHOﬁ nepeMeHHoﬁ, BLIpa6OTaTI> YMCHUE PCIIATb HpOCTGﬁIHHG CHUCTCMBI,
COACPpKaIUC YpPaBHCHHUC BTOpOﬁ CTCIICHU C ABYMs NIEPEMCEHHBIMH, U TCKCTOBLIC 3a1a4M C TIOMOILBIO COCTABJICHUSA TAKUX CUCTCM, BBIpa6OTaTL YMCHUC
peuiaTtb HpOCTCﬁH.IPIC CUCTCMBbI, COACPIKAIINEC YPABHCHUC BTOpOﬁ CTCIICHU C ABYMA ICPEMCHHBIMH, U TCKCTOBLIC 3a/ld4Yd C INOMOIIBIO COCTABJICHUA
TaKUX CUCTEM.

B »sToi1 Teme 3aBCpHIACTCAd HM3YYCHHUC PAllMOHAIIBHBIX ypaBHeHI/Iﬁ C OJHOMI nepeMeHHoﬁ. B cBs3u ¢ 3THM IIpOBOAUTCA HCKOTOPOC 0606H_ICHI/IC 151
er'Iy6J'ICHI/Ie CBEJICHUM 00 YpaBHCHUX. BBoaaTcsa MOHATHS IEJIOrO palOHAJIbHOTO YPAaBHCHHUA U €TI0 CTCICHH. 06yt1a}ouu/1ec;1 3HAKOMATCA C
peHICHUCM ypaBHCHI/Iﬁ TpeTBefI CTCIICHHU U quBepTOﬁ CTCIICHU C MMOMOMIBIO PA3JIOKCHUS HAa MHOXKHUTCIN U BBCACHUA BCIIOMOT'aTE€IbHOMN HepeMCHHOﬁ.



Meroa peuieHus ypaBHEHHH IyTeéM BBEICHHUS BCIOMOTATEIbHBIX IMEPEMEHHBIX OYJET HIMPOKO MCIOJIb30BaThCS JajdbHEHIIEM IpU PEHICHUU
TPUTOHOMETPHUYECKUX, JTOTapU(PMUUECKUX U IPYTHX BUJIOB YPAaBHECHUH.

B nannoit Teme 3aBepiiaeMcs U3ydyeHHUE CUCTEM YpaBHEHUM € IBYMs NepeMeHHbIMU. OCHOBHOE BHHUMAHHE YAEISETCS CUCTEMaM, B KOTOPBIX OJIHO U3
yYpaBHEHUW TEPBOM CTENEHH, a APyroe BTOpoil. M3BecTHhI 0Oy4aromuMmcs croco0 MOJACTAHOBKM HAXOJMUT 3JeCh JalbHEHIIee MPUMEHEHHE M
MO3BOJISIET CBOJIUTh PEIICHUE TAKMX CUCTEM K PEIICHHIO KBAJIPATHOIO YPaBHEHUS.

O3HakoMJIeHHE OOYyYaroIMXCs C TMPUMEpaMH CHCTEM YPaBHCHHM C JABYMs IEPEMEHHBIMU, B KOTOPBIX 00a ypaBHEHHS BTOPOW CTEICHU, JOJDKHO
OCYILECTBIATHCS C JOCTATOYHOM OCTOPOKHOCTHIO M OTPAHUYUBATHCS IPOCTEUILIMMU IPUMEPAMMU.

[IpuBneuenne u3BeCTHBIX OOy4YarOMMUMCS TpadUKOB TO3BOJSET MPUBECTH MPUMEPHI Tpaduueckoro pemieHus cucteM ypaBHeHUH. C MOMOIIBIO
rpagu4ecKux MPEACTaBICHUI MOMXHO HArJISIHO MOKa3aTh OOy4YaOIIUMCS, YTO CHUCTEMBI JBYX YPaBHEHHU C JBYMs NMEPEMEHHBIMU BTOPOW CTETICHU
MOTYT UMETh OJIHO, ABA, TPH, YETHIPE PEUICHUS WJIM HE UMETh PEIICHHIA.

Pa3paboTanHbIif MaTeMaTH4YECKUI anmapar Mo3BOJISIET CYLECTBEHHO PAcCIIMPUTh KJacc COAEPKATEIbHBIX TEKCTOBBIX 3a/1ad, PEIIaeMbIX C IMOMOIIBIO
CUCTEM ypaBHEHMIA.

I'naBa 3. YpaBHeHus1 M HEPaBEHCTBA € ABYMs NIePEeMEHHbIMH

Ienb: BeipaboTaTh yMeHHe peliaTh MPOCTEHIINE CUCTEMBI, COJEpKallie ypaBHEHHE BTOPOW CTENEHM C JABYMs NIEPEMEHHBIMH, U HEPABEHCTBA C
IBYMs ITepeMeHHbIMU. TeKCTOBBIE 3a7a4l C TIOMOIIBIO COCTABJIEHHS TAKUX CHCTEM; BbIpa0OTAaTh YMEHHUE PEIIATh IPOCTEHIINE CUCTEMBI, COAEpIKaIHe
YPaBHEHHE BTOPOH CTEIECHU C IBYMS IICPEMEHHBIMHU, U TEKCTOBBIE 33Ja4U C IIOMOIIBIO COCTABJICHUS TAKMX CUCTEM.

B nanHOl TeMe 3aBeplIaeMcsl U3y4E€HUE CHCTEM YPABHEHHMU C IBYMs NepeMEHHbIMU. OCHOBHOE BHUMAaHHE YIENSIETCA CUCTEMAM, B KOTOPBIX OJTHO W3
YpaBHEHMH IEpBOM CTemneHu, a Apyroe BTOopoil. M3BecTHbIl oOydarommmcs crnocod IMOJCTAHOBKM HAXOIUT 3AECh JalbHeillee NpPUMEHEHHE U
IIO3BOJISIET CBOAUTD PEIIEHUE TAKUX CUCTEM K PELICHHUIO KBAaJPAaTHOIO YPaBHEHHS.

O3HakomileHHE O00Y4aroIIMXCsl C IPUMEpaMu CHCTEM YpaBHEHHMH € BYMs IEPEMEHHBIMU, B KOTOPBIX 00a ypaBHEHHs BTOPOH CTENEHH, JOJDKHO
OCYILECTBIIATBCS C JOCTATOYHON OCTOPOKHOCTBIO M OTPAHUYUBATHLCS IIPOCTEUIIUMU IIPUMEPAMH.

[IpuBnedyenne M3BECTHBIX OOy4aroIUMCS TpaMKOB IO3BOJIET NMPHUBECTU IMPUMEPHI TpapUUECKOro peleHus cucteMm ypaBHeHHH. C MOMOIIBIO
rpaduuecKux MpeACTaBIEHUI MOYKHO HArJIAAHO MOKa3aTh OOYYarOIIMMCS, YTO CUCTEMbI JABYX YPaBHEHUH C JByMS NE€PEMEHHBIMU BTOPOW CTEMEHU
MOTYT UMETb OJIHO, [1Ba, TPH, YETHIPE PELICHHS UM HE UMETh PELICHUIA.

Omnpenensth, sBIASETCA JM Iapa 4YMCEN pEIIeHHMEM HepaBeHCTBa. I300pakaTh Ha KOOPJMHATHOW IUIOCKOCTH MHOMKECTBO TOYEK, 3a/1aBaeMoe
HEpaBEeHCTBOM. MinmrocTpupoBaTh Ha KOOPAMHATHON IIJIOCKOCTH MHOKECTBO PEILICHUM CUCTEMBI HEPABEHCTB.

PazpaGoTanHbIif MaTeMaTHUECKUIl anmapar MO3BOJIET CYIIECTBEHHO PACIIMPHUTh KJAacC COJAEepKAaTelIbHbIX TEKCTOBBIX 33Jau, PEIIaeMbIX C MOMOIIbIO
CUCTEM ypaBHECHMIA.

I'maBa 4. Apudmernyeckasi U reoMeTpu4eCKasi MPOrPeccHu



Apudpmernueckas U reoMmerpuyeckas nporpeccur. @opMyibl n-To wieHa W CyMMBbI HEpPBBIX N WIEHOB Iporpeccuu. beckoHeuHO yObIBaromas
reOMETPHUYECKAs! IIPOrPECCHSL.

Lenb: nath NOHATHS 00 apr(PMETHUECKON U TE€OMETPUIECKOMN MPOrPECCHsIX KaK YUCIOBBIX MMOCIEA0BATEILHOCTIX 0CO0O0T0 BHIA.

[Ipu u3y4eHUn TEeMbI BBOJUTCS TOHSITHE IOCIEAOBATEILHOCTH, PAa3bsCHICTCS CMBICT TEPMHUHA «N-H WIEH MOCIEI0BATEIBHOCTHY, BHIpaOaThIBACTCS
YMEHHE UCIOJIB30BaTh HHACKCHOE 0003HaUeHHE. DTH CBEJCHUS HOCST BCIIOMOTATEIIbHBIN XapaKTep M UCTIONb3YIOTCS sl U3y4eHHs apu(METHIECKON
Y T€OMETPUYECKON TPOTPECCHIA.

Paborta ¢ ¢opmyramu n-ro 4wieHa ¥ CyMMBI INEPBBIX N YJICHOB MPOTPECCHi, TOMHMO CBOETO OCHOBHOTO HA3HAYECHHS, MO3BOJISET HEOJTHOKPATHO
BO3BpALIAThCS K BBIYMCIIEHUSM, TOXKAECTBEHHBIM NTpeo0pa30oBaHUsIM, PEIICHNIO YPaBHEHUH, HEPABEHCTB, CUCTEM.

PaccmaTpuBaroTcst XapakTepuCcTUYECKHE CBOMCTBA apU(PMETUUECKON U F€OMETPUUECKOI MPOrpeccuil, 4To MO3BOJISIET PACIIUPUTh KPYT MpeiaraeMblx
3az1a4.

I'naBa 5. DiieMeHTHI KOMOMHATOPUKY U TEOPUM BePOSITHOCTEH

Kom6unatopHoe npasuiio ymHokeHus. [lepectaHoBKY, pa3zMenieHus, couetanns. OTHOCUTENbHAsA YacTOTa U BEPOSITHOCTh CIIy4aitHOTO COOBITHS.
enb: 03HaKOMUTH O0YYAIOMIMXCS C MOHATHSAMHU NEPECTAaHOBKH, Pa3MEIIeHUs, COUETaHUS U COOTBETCTBYIOIIMMHU (OpMyIaMH JUid MOJCUeTa UX YHCa;
BBECTU MOHTHS OTHOCUTEIBHON YaCTOTHI M BEPOSITHOCTH CITy4ailHOTO COOBITHSI.

N3ydyeHne TeMbl HAYMHAETCS C PEIICHUS 3a7ad, B KOTOPBIX TpeOyeTcsi COCTaBUTh T€ WJIM MHbIe KOMOMHALIMK 3JIEMEHTOB M. MOJCUYUTATh UX YHUCIIO.
Pa3bsicHsieTcs KOMOMHATOPHOE MPaBWIIO YMHOKEHUS, KOTOPOE UCIOJHATCS B JANbHEHUIIEM MPH BbIBojAE GopMyi JUIs MOACUETa YUCa epecTaHOBOK,
pasMenieHuii u coveranuid. [lpu wu3ydeHHH JaHHOrO Marepuana HEOOXOIUMO OOpaTUTh BHUMaHuE OOY4alONIMXCA Ha pa3iuyue MOHSITHMA
«pa3MelIeHne» U «coueTaHue», cChopMUPOBATh Y HUX YMEHUE ONPEAETATh, 0 KaKOM BUe KOMOMHAIMM UIET pedb B 3a/1a4e.

B nannoii Teme oOyudarommuecs 3HAKOMSTCA C HayalbHBIMU CBEIACHUSIMU W3 TEOPUHU BEPOSITHOCTEH. BBoadTcs MOHATHS «ciydyaliHOE COOBITHEY,
«OTHOCHUTEJbHAS YacCTOTa», «BEPOSATHOCTb CIy4aWHOro cOOBITHS». PaccMaTpuBarOTCS CTATUCTUYECKHM M KIIACCMYECKHM MOAXOMAbI K OMPEIeSICHUIO
BEPOSITHOCTH CIIydalHOTO coObITHs. BakHO 00paTuTh BHHMaHUE OOy4alOHIMXCA HAa TO, YTO KIACCMYECKOE OIpEe/Ie]ICeHHE BEPOSITHOCTU MOXKHO
MIPUMEHSTH TOJIBKO K TAKUM MOJIETISIM PEabHBIX COOBITUM, B KOTOPBIX BCE UCXO/IbI ABISIOTCS PABHOBO3MOXKHBIMHU.

I'naBa 6. [loBTOpeHue

Lenb: [ToBTOpenue, o0o0IIeHNe U cUCTeMaTH3alMs 3HaHUH, YMEHMI U HaBBIKOB 3a Kypc aJireOpbl OCHOBHOH 00111€00pa30BaTeIbHOM IIKOJIBL.



9 kaacce

2.2. llpoxoxkaeHue MPAKTHYECKOI YaCTH NMPOrpaMMBblI IO MpeAMeTy

O011ee KOJIHIECTBO

Bcero uacos

KonTpoabHbIx pador

1 mpumecmp 40 3
2 mpumecmp 44 4
3 mpumecmp 48 2

3. TemaTuueckoe IJIAHUPOBAHUE ¢ YKA3aHUEM KOJIHYECTBA YaC0B, OTBOJAMMBIX HA OCBOCHHUE KAKI0il TeMblI

9 knacc
Ne Ha3Banue pa3nenoB, Tem KoanuyecTBO 4acoB
n/n
1. I'maBa 1. KBagpatuunas GyHKImst 29
2. ['maBa 2. YpaBHEHUSs U HEPaBEHCTBA C OJHOU IMEpEMEHHOMN 20
3. I'maBa 3. YpaBHeHUS U HEPABEHCTBA C ABYMs [IEPEMEHHBIMU 24
4, I'maBa 4. ApudMerrnueckas ¥ reoMeTpruIecKas IPOrpeccuu 17
5. I'maBa 5. DneMeHTH KOMOMHATOPUKH U TEOPUU BEPOSTHOCTEH 17
6. I'maBa 6. UToroBoe noBTOpEHUE 25
Uroro: 132
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