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KonmuecTBO 4acoB B TON 119

KonnuectBOo 4acoB B HeAEIIO 3,5



HOACHUTEJBHASA 3AIINCKA.

Pabouass mporpamma mo anredpe mist 9 Kiacca COCTaBlieHa B COOTBETCTBHH C TPEOOBAHHSIMH
denepalibHOTO roCy1apCTBEHHOr0  00pa30BaTEILHOTO CTaHaapTa OCHOBHOTO  00111er0
oOpa3oBaHMsI Ha OCHOBE aBTOpPCKOH mporpammbl MaxkapsraeBa FO.H., Munmiok H. I'., Hemkosa K. U. u
ap. (Anre6pa. COOpHHUK TpPUMEPHBIX pabouMx MmporpamMM 7 — 9 KJIacchl: MOCOOME I YUYHTENCH
o01eo0pa3oBaTeNbHbIX opranu3aimii/ coct. T.A. Bypmuctposa. — 6-¢ u3a. - M.: IIpocserienue, 2020.)

Jlnst peasm3anuy mporpaMMbl  ucroibdyercs ydeOHuk: HO.H.Maxkaperue, H.I .Munmok., K. W.
HemkoB , C.b.CyBopoBa «Anredpa 9.», 2014rox.

Ha n3yuenue npenmera «Anrebpa» B 9 kimacce MBOVY «3CI» orBoautcs 119 wacoB B rox (3,5
yaca B Hezieno) corjacHo YueOHomy miany MBOY «3CI», yTBepkJIeHHOMY NMPUKa30M AUPEKTOpa
mikoste ot 30.08.2021 1. Ne 01-16 /212.

[Ipu u3ydyenun Kypca maremMaTHKu Ha 0a30BOM ypOBHE NPOJOJDKAIOTCS M TOJYYArOT pa3BUTHE
coliep>KaTelbHble JTUHUM: «Apudmerukay, «Anrebpa», «IIeMEHTbl JOTUKH, KOMOWHATOPUKH,
CTaTHCTUKH U TEOPUH BEPOSTHOCTEIN.

B xo/1e ocBoeHUs coiep:kaHus Kypca ydauuecs NoJay4aoT BO3MOKHOCTD:

® pa3BUTh TPEJCTABICHUS O YHUCJIC W POJIM BBIYUCICHUH B YEIOBCUECKOH IMPAKTHKE;
chopMUpOBaThH MIPAKTUICCKHE HaBBIKU BBITIOJTHEHUS YCTHBIX, MUCHhMEHHBIX,
WHCTPYMEHTAIBHBIX BBIUUCICHUN, Pa3BUTh BBIYUCIUTENbHYIO KYJIbTYPY;

® OBJAJICTh CHUMBOJIMYECKAM SI3BIKOM aireOphl, BBIpa0OTaTh (HOPMATHLHO-ONIEPATHBHEIC
anreOpandecKue yYMCHHST W HAyYUThCSA NPUMEHSATh WX K PEIICHUI0 MaTeMaTHYCeCKHX H
HEMaTeMaTUYECKUX 3a/1a4;

® 3y4YUTh CBOWCTBA W TpapuKHA DJIEMEHTApHBIX (YHKIWH, HAYIUTHCS HCIOJIB30BaTh
GyHKUIHOHATBHO-TpAUUECKUE TIPEACTABICHUS JUIsl ONUCAHUS ¢ aHajdu3a pPealbHbIX
3aBHCHUMOCTEH;

® Pa3BWUTH MPOCTPAHCTBEHHBIC MPEICTABICHUS U U300Pa3UTEIILHBIC YMEHHUSI, OCBOUTH OCHOBHBIC
bakThl ¥ METOAbl IJIAHUMETPUHU, MO3HAKOMHUTHCS C MPOCTEUITUMHU MPOCTPAHCTBEHHBIMU
TeJIaMHU U UX CBOMCTBaMM,;

® TIOJIYYUTh TPEACTABJICHUS O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B pPEabHOM MHpPE H O
pa3IMYHBIX croco0ax WX H3ydeHUus, 00 OCOOEHHOCTSIX BBIBOJAOB M MPOTHO30B, HOCSIIMX
BEPOSITHOCTHBIN XapaKTeD;

® pa3BHUTh JIOTUYECKOE MBIIIJICHHE W peYb — YMEHHS JIOTUYECKH OOOCHOBBIBATH CYXKICHHS,
MPOBOAWTHL HECJOXKHBIE CHUCTEMAaTHU3allH, TMPUBOJUTH MPUMEPhl U  KOHTPIPUMEDPHI,
UCIIOJIb30BATh PA3INYHbBIC SI3BIKM MATEMATHKH (CIIOBECHBINA, CHMBOJIUYCCKHM, TpadUIecKuii)
JUTSL UJUTFOCTPAIH, HUHTEPIPETAINH, apTyMEHTALlUU U I0Ka3aTeIbCTBA;

e chopmHupoBaTH TPEJACTABICHUS OO0 HM3ydaeMbIX MOHATHIX W METOJaX KaK BaKHEUIIHX
CpeICcTBaX MaTeMaTHIECKOTO MOJICTUPOBAHUS PEATBHBIX MPOIECCOB U SBJICHUH.

3agayu:

® cucTeMaTH3allysl CBEJCHUI O YMCIIax; U3yYeHHE HOBBIX BHJIOB YMCIIOBBIX  BBIpAXKEHUH U GOpMYII;
COBEpIICHCTBOBAHNWE MPAKTUYECKUX HABBIKOB U BBIUMCIHUTEIBHOW KYJIBTYpHI, (opMHpOBaHHE U
paciupenue anredpanyeckoro anmnapara;

e (QopmHupoBaHME MaTEeMAaTUYECKOTO ammapara JUisi peuieHHsl 3ajad W3 MaTeMaTHKH, CMEXHBIX
IIPEAMETOB, OKPYKAIOLIEH PEAIbHOCTH;

® [I0Jy4eHHE IIKOJbHUKAMU KOHKPETHBIX 3HAaHMM O (YHKIMSIX KaK BakKHEHIIeW maTeMaThuyecKoil
MOJIEJIN JJIS1 ONUCAHUS ¥ UCCIIE0BAaHUS pa3HOOOPA3HBIX MPOLIECCOB;

e (GopMHUPOBaHKE Yy IIKOJIBHUKOB IMPEICTAaBICHUM O POJM MAaTEeMATUKH B Pa3BUTHU IUBWIM3ALMHU U
KYJbTYpBI;

® Da3BUTHE IPEACTABICHUM O BEPOSTHOCTHO-CTATUCTHMYECKHUX 3aKOHOMEPHOCTAX B OKPYKAIOIIEM
MHpE;
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® COBCPIICHCTBOBAHUC MHTCIITICKTYAJIBHBIX U PEYCBBIX YMCHI/II\/'I IMyTEM O6OFaH_[CHI/I$I MaAaTEeMaTHYICCKOI'O
sA3bIKa, Pa3BUTUC JIOTHYCCKOI'O MBIIIJICHUS.

Hean
N3ydenne anreOpsl B 9 K1acce HAMPABJICHO HA JOCTHIKEHHUE CISTYIONINX HEICH:

L4 OBJIAJACHHEC CHCTEeMOM MaTeMaTHYeCKHX 3HAHHMil yMeHHﬁ, HCO6X0,Z[I/IMBIX AJi1 IIPUMCHCHUS B
HpaKTquCKOﬁ ACATCIIbHOCTU, U3YYCHHUA CMCKHBIX JUCHUILIIINH, ITPOAOJIKCHUA 06p330BaHI/I$I;

o pa3BUTHE BBIYUCIUTEIBHBIX M (OPMATbHO-ONEPATUBHBIX ajredpanvyecKux YMeHHUH [0
YPOBHSI, TO3BOJISIIOIIETO YBEPEHHO HCIIONIb30BATh UX MPU PEIICHUU 3a/1ad4 MAaTEMATHUKU U CMEKHBIX
MPEAMETOB;

o HHTE/UIEKTYaJIbHOE pa3BUTHe, (HOPMUPOBAHHE KAaUYeCTB JTUYHOCTH, HEOOXOAMMBIX YEJIOBEKY IS

MIOJIHOLICHHOM KM3HU B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIX MAaTEeMAaTUYECKOU N1EATEIbHOCTH:
SACHOCTH M TOYHOCTU MBICIHU, KPUTUYHOCTH MBIIUJICHHUA, WHTYWIHH, JTOTMYCCKOI'O MBIINIJICHUA,
AJIEMEHTOB aJITOPUTMHUYECKON KYyIbTYphl, MPOCTPAHCTBEHHBIX MPEJCTaBICHUI, CIHOCOOHOCTH K
MPEOJOJICHUIO TPYAHOCTEN;

L4 (l)OpMI/II)OBaHI/Ie HpeI[CTaBJIeHI/Iﬁ 00 HACAX U METOHAaX MATCMATUKH KAK YHUBCPCAJIBHOI'O SA3bIKa
HAayYKH U TCXHHUKH, CPECACTBA MOACTIUPOBAHU SIBJICHUH 1 IIpoucCCoOB;

. BOCIIMTAHNE KYJIbTYPHl JMYHOCTH, OTHOIICHHS K MAaTEMAaTHKE KaK K YacTH OOIIeUeIOBEYECKOM
KYJIbTYpbI, UTpatoIIel 0CO0YI0 poJib B OOIIECTBEHHOM Pa3BUTHH.

OcHOBHbBIE pa3BUBAIOIINE U BOCTIMTATEIbHBIE HEJIH
PasBurtue:
e SICHOCTM W TOYHOCTH MBICIH, KPUTUYHOCTH MBIIUICHHS, HHTYUIIUU, JOTUYECKOTO
MBIIUICHUS,  JJIEMEHTOB  aJTOPUTMUYECKOW  KYJIBTYPhl,  IPOCTPAHCTBEHHBIX
MPEJICTaBICHUI, CTIOCOOHOCTH K TIPEOJAO0TICHHUIO TPYTHOCTEH;
MareMaTtnueckon peuy;
CeHcopHOi1 cdepbl; TBUTATEIHHON MOTOPHKH;
BHuManus; namsty;
e HaBbIKOB caMO U B3aMOIIPOBEPKH.
dopMupoBaHue MpeACTaBICHUI 00 UAESX U METOJaX MaTeMaTUKU KaK YHUBEPCATbHOTO SI3bIKA HAYKU U
TEXHUKH, CPEJCTBA MOJICIIUPOBAHUS SIBJICHUM U MTPOIIECCOB.
Bocnuranue:
e KynbTypsl JUYHOCTH, OTHOIICHHS K MAaTeMaTHKE KaK K YacTd OOIIeYeIOBEUeCKOU
KYJIbTYpbl, IOHUMAaHUE 3HAYMMOCTH MaTEeMAaTHKHU ISl HAYYHO-TEXHUUECKOTO MPOTrpecca;
e BoeBbIX KauecTs;
o KoMmMyHUKaOEIbHOCTH;
e  OTBETCTBEHHOCTH.

B xoxe mpenopaBanusi mMaTemMaTukud B 9 kiacce, paboThl HaJl (OPMHpPOBAHUEM Yy YyyalIUXCs,
MEPEYUCIICHHBIX B MpOrpaMMe 3HAHUW W yMEHHUH, clieyeT oOpaTWTh BHMMaHHWE HA TO, YTOOBI OHU
OBJIAJICBAIN yMEHHUSIMU OOIe Y4eOHOro XapakTepa, pa3HOOOpa3HBIMU CHOCOOAMHU JIESITEIBHOCTH,
MPUOOpPETATH OMBIT:

-pa6OTLI C MaTCMATUYCCKUMU MOACIIAMUA, IIPUCMaMH UX IMOCTPOCHUA U UCCIICAOBAHN,
-METOJaMU HUCCICAOBAHHUA PCAIbHOTO MUpPA, YMCHHUA JI@I)iCTBOBﬁTB B HCCTAHAAPTHBIX CUTYallUIX;

-penieHust pa3sHOOOpa3HBIX KJIACCOB 3aJlad M3 Pa3IUYHBIX pa3lielioB Kypca, B TOM 4YHCIE 3ajad,
TPeOYIOIIMX MOUCKA ITYTH ¥ CIIOCOOOB PEIICHNS,

-MCCIIEIOBATEIBCKOM JIESTEIILHOCTH, Pa3BUTHS WJCH, MPOBEICHHS SKCIEPUMEHTOB, 0000IIeHUS,
MTOCTAaHOBKH U (DOPMYIHUPOBAHUS HOBBIX 33/1a4;
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-sICHOT'O, TOYHOI'0O, I'PaMOTHOI'O U3JIOKECHUSA CBOUX MBICJICH B YCTHOﬁ 1 THCHMEHHOMU pcuun;

-HCTIOJIH30BAHUS PA3IUYHBIX S3BIKOB MATEMATHKH (CJIOBECHOTO, CHMBOJIMYECKOTO, TpaduiecKoro),
CBOOOJTHOTO TIEpeX0Jia C OJTHOTO SA3bIKA HA IPYTOW JIJIsl WIUTFOCTPAIIMK, HHTEPIIPETAIINH, apTyMEHTAIINH;

-TIPOBE/ICHUS  JIOKA3aTEIbHBIX PACCYKICHUH, apryMEHTAIluW, BBIIBIKCHUS THIIOTE3 U UX
000CHOBaHHS;
-TIOMCKA, CUCTeMATH3alliK, aHajdn3a U KIaCCH(PHUKAIUU WH(POPMAIUH, HCIIOIH30BAHUS Pa3HOOOPa3HBIX
MH()OPMALIMOHHBIX HCTOYHUKOB, BKJIOYAs Yy4EeOHYI0O M CIPaBOYHYIO JIUTEPATypy, COBPEMEHHBIC
nH(OPMAIIMOHHBIC TEXHOJIOTHH.

IVIAHUPYEMBIE PE3YJIBTATbI MU3YYEHUS IIPEIMETA

IIporpamma obecrieunBaeT JOCTHXKEHUE CIEAYIOUIMX pe3yIbTaTOB OCBOEHHsS 00pa30BaTelbHOU
IIPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHus:

JIMYHOCTHBIE:

1) chopMUPOBAaHHOCTH OTBETCTBEHHOT'O OTHOIICHUS K YYEHHIO, TOTOBHOCTH W CHOCOOHOCTH
o0yyJaroImuxcs K cCaMOpa3BUTUIO M caMOOOPa30BaHUIO HA OCHOBE MOTHBAIIMKM K OOYYEHMIO U MO3HAHMIO,
BBIOOpY NanbHEHIIero oopa3oBanus Ha 0a3e OPUEHTHUPOBKH B MHUpE Mpodeccuil U npodeccHoHaTbHBIX
IPENOYTEeHUH, 0CO3HAHHOMY TOCTPOECHHIO MHAWBUIYAJIbHOM 00pa30BaTEIbHOW TPAEGKTOPHH C YYETOM
YCTOMUYMBBIX MIO3HABATEIHLHBIX HHTEPECOB;

2) cpOpMHPOBAHHOCTb KOMIIOHEHTOB  II€JIOCTHOTO  MHPOBO33PEHHUS, COOTBETCTBYIOILEIO
COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAYKH M OOIIECTBEHHON MPAKTUKH;

3) cpopMHpPOBAHHOCTP KOMMYHHKAaTHMBHON KOMIIETEHTHOCTH B OOIIEHUH M COTPYJHHUYECTBE CO
CBEpCTHHKAMHM, CTApIIMMH W MJIAQJIIMMH B 00pa30BaTENbHOHW, OOIIECTBEHHO IIOJIE3HOW, Y4eOHO-
HCCIIE1I0BATEIbCKON, TBOPUECKON U IPYTUX BUJAX JAESATEIbHOCTH;

4) ymeHue 5ICHO, TOYHO, TPAMOTHO HM3JIaraTh CBOM MBICIH B YCTHOW M MHCbMEHHOW peyH, TOHUMATh
CMBICJI TIOCTaBJIEHHON 3371auMl, BEICTPAUBATh apr'yMEHTALUIO, IPUBOIUTH IPUMEPHI U KOHTIIPUMEPHI;

5) mpencraBieHHe 0 MaTEMaTUYECKOM Hayke Kak cepe ueloBeUecKoil 1eaTeabHOCTH, 00 ATanax eé
pa3BUTHS, 0 €€ 3HAUMMOCTH JUIsl Pa3BUTHS IUBUIIN3AIUH;

6) KpUTHYHOCTh MBIIUICHHS] , YMEHHE pACIIO3HABATh JIOTHUECKH HEKOPPEKTHBIC BBICKA3bIBAHUS,
OTJIMYaTh TMIIOTE3Y OT (aKTa;

7) KpeaTHMBHOCTh MBIIUICHUS, WHHUIMATHBA, HAXOMYMBOCTh, AaKTHBHOCTh TPHU PEIICHUU
anreOpandyecKux 3a/1ad;

8) yMeHHe KOHTPOJIMPOBATH MPOIIECC M PE3YIbTAT YIeOHOW MaTeMaTHUECKON A TETbHOCTH;

9) crnocoOGHOCTh K 3MOIMOHAIBHOMY BOCHPHUSATHIO MaTeMaTHYECKMX OOBEKTOB, 3a/ay, PELIeHUH,
pacCyXJIeHUH;

MeTanpeaMeTHbIe:

1) yMeHHe caMOCTOATENBHO TUIAHUPOBATh aJbTEPHATUBHBIC IYTH JTOCTHM)KEHUS LIeNel, 0CO3HAHHO
BbIOMpaTh Hanbosee FPEeKTUBHBIE CITOCOOBI pelIeH s YUeOHbIX U MO3HABATEIbHBIX 3a/1a4;

2) yMEHHE OCYIIECTBISATh KOHTPOJIb IO pe3yabTaTy M IO CIIOCO0Yy JCHCTBUS Ha YpOBHE
MIPOU3BOJILHOTO BHUMAHHUSI M BHOCUTb HEOOXO/IMMbIE KOPPEKTUBBI,

3) yMeHHe aJieKBaTHO OIICHWBATh MPABMIIBHOCTh WIJIM OIIMOOYHOCTD BBITIONTHEHUST yIeOHOW 3a/1a4H,
e€ 00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ PELIeHHUS;

4) O0CO3HaHHOE BIIAJICHWE JIOTUYECKUMHU JICUCTBUSIMU OTPEIEICHUS TOHATHM, 0000IIeHMS,
YCTAQHOBJICHUS aHAJIOTHH, KiIacCU(UKAIMM Ha OCHOBE CaMOCTOSITEIBHOIO BBIOOpA OCHOBaHMUA WU
KPUTEPHUEB, YCTAHOBIICHHUS POJAOBUIOBBIX CBSI3EH;

5) yMeHue ycTaHaBJIMBaTh NPUYMHHO-CJIEICTBEHHBIE CBSI3M; CTPOUTH JOIMYECKOE pacCyKICHHUE,
YMO3aKITI0YeHNE (MHAYKTUBHOE, IEAYKTUBHOE ¥ 110 aHAIIOTHUH) U BBIBOJIHI;

6) yMeHHe Cc03/1aBaTh, IPUMEHATH U MPEOOPa30BbIBATH 3HAKOBO-CUMBOJIMYECKHE CPEJICTBA, MOJEIU
Y CXEMBI JIJISl pEIIeHHs YIeOHBIX U MI03HABATEIFHBIX 3a/1a4;

7) yMeHHe OpraHU30BbIBaTh YU€OHOE COTPYIHUYECTBO U COBMECTHYIO NEATEIBHOCTh C YUUTEIIEM U
CBEpCTHMKAMMU: OINPENeNATh LIeN, pacupenesneHiue GyHKIMA U pojeld yJacTHUKOB, B3aUMOJEHCTBHE U
obmue crnocoOsl paboTh; yMeHHEe paboTaTh B TpyNNe: HAXOOUTh OOIee peIIeHHe U pa3peliaTh
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KOH(UIMKTBI HA OCHOBE COIVIACOBAHUS MO3MLMI U yu€Ta MHTEPECOB; CIYyNIaTh NapTHEPA; GOPMYIHPOBATH,
apryMEeHTHPOBATh U OTCTaUBaTh CBOE MHEHHUE;

8) chopmupoBaHHOCTH y4E€OHOH M OOIIEHOJNB30BATEIILCKOM KOMIIETGHTHOCTH B 00JacTh
UCIOJIb30BaHUsI HH(POPMAITMOHHO-KOMMYHUKAIMOHHBIX TexHoNorui (KT - koMneTeHTHOCTH);,

9) copMHUPOBaHHOCTH MEPBOHAYATBHBIX MPEJICTABICHUNA 00 UAEAX U O METOAAX MAaTeMaTHKH Kak
00 YHHBEpCAJIbHOM SI3bIKE HAYKH M TEXHUKH, O CPEICTBE MOACTHPOBAHUS SBJICHUN U MPOIIECCOB,;

10) ymeHue BHIETh MaTeMaTHUYECKyIO 3aJayy B KOHTEKCTE HPOOJEMHON CHTyallun B JIPYIHX
JUCLUILIMHAX, B OKPYXKAIOIIEeH KU3HU;

11) ymeHue HaxoQUTh B pa3iIM4YHBIX MCTOYHUKAX MH(OpMAIMIO, HEOOXOAUMYIO Ul  peLICHUs
MaTeMaTHYeCKUX TMpo0iIeM, U MPeICTaBlIATh e€ B MOHATHON (opMe; MPUHUMATh PELICHHE B YCIOBHSX
HETIOJTHOW U M30BITOYHOM, TOUHOM M BEPOATHOCTHON MH(MOPMAIINH;

12) ymeHue mNOHMMAaThb W MCIOJNb30BaTh MAaTEMaTHUYECKHE CpPEICTBA HAIVISIAHOCTH (PUCYHKH,
YEepTEKHU, CXEMbI U Ap.) U1 WLIFOCTPALUY, HHTEPIIPETAlUH, apryMEHTALUY;

13) yMeHue BbIBUraTh TMIIOTE3bI MPU PELICHUN y4eOHBIX 3a7ad U MOHMMAaTh HEOOXOIMMOCTh MX
IIPOBEPKH;

14) ymMeHue npuMEHATh HHIYKTUBHBIE U JEIYKTUBHBIE CIIOCOOBI PaCCYXAEHUN, BUJETh Pa3INUHbIE
CTpaTEruy pelleHus 3a1a4;

15) noHMMaHMEe CYIIHOCTM  QJITOPUTMHUYECKHX  IpEeANHUCaHUuN U yMEHHUE JEHUCTBOBATH B
COOTBETCTBHUHU C IIPEJIOKEHHBIM aJITOPUTMOM;

16) ymeHue caMOCTOSITEIbHO CTaBUTh LEIH, BHIOMPATh M CO3/1aBaTh AJTOPUTMbI JUISl PELIECHUs
y4eOHBIX MaTeMaTHYECKUX pooieMm;

17) ymeHue MiIaHUpOBaTh M OCYIIECTBIATH JESATEIBHOCTb, HANPABICHHYIO Ha pEIIeHUE 3a/ay
HCCIJIEIOBATENIBLCKOIO XapakTepa.

IIpeamerHbie:

1) ymenue pabotaTh ¢ MaTEMAaTHUYECKUM TEKCTOM (CTPYKTYPUPOBaHUE, U3BJICUEHUE HEOOXOIMMOI
nH(popMalnn), TOYHO U TPaAaMOTHO BBIPaKaTh CBOM MBICIM B YCTHOW M NUCBMEHHOW peuu, MpUMEHSs
MaTEMaTHYECKYyl0 TEPMHUHOJOTUIO M CHUMBOJIMKY, HCIIOJIB30BAaTh PA3JIMYHBIE SI3BIKM MaTEMATHUKH
(crmoBecHbIN, CUMBOJIMYECKUH, Tpapuueckuii), 000CHOBBIBATh CYKIEHHS, MPOBOJIUThH KJIACCU(PUKAIUIO,
JIOKa3bIBaTh MaTeMaTUUECKHE YTBEPKACHMUS,

2) BiageHue O0a30BbIM MOHSATUHHBIM anmapaToM: HMMETh MPEACTABIEHUE O YHCIE, BIAJIEHUE
CHUMBOJIBHBIM SI3bIKOM aireOphl, 3HAHHWE SJIEMEHTapHBIX (YHKIMOHAIBHBIX 3aBUCHUMOCTEH, HMETh
MIPEJICTAaBICHUE O CTAaTUCTHYECKUX 3aKOHOMEPHOCTAX B PEaJbHOM MHpPE U O Pa3jIMYHBIX CHOCO0axX HX
n3yueHusi, 00 0cOOEHHOCTSIX BBIBOJIOB U MPOTHO30B, HOCSIIIUX BEPOSTHOCTHBIN XapakTep;

3) yMeHHe BBINOJHATH alnredpandeckue npeoOpazoBaHusl pallMOHAIBHBIX BBIPAKEHUH, MPUMEHSAThH
UX S peleHHus Y4eOHBIX MaTeMaTHMUeCKUX 3a/Jady M 3ajiad, BO3ZHHUKAIOIIMX B CMEXKHBIX Y4eOHBIX
perMeTax;

4) yMeHue Moab30BaThcs MaTeMaTHYeCKUMU (pOpMyIaMH M CAMOCTOSITENIBHO COCTABIIATh (POPMYIIbI
3aBHCHMOCTEH MEXIy BeIMYMHAMU Ha OCHOBE 00OOIIEHHS YAaCTHBIX CIy4aeB U dKCIIEPUMEHTA,

5) yMeHue pemaTh JUHEWHbIE U KBaJpaTHbIC YpaBHEHUs, HEPABEHCTBA IIEPBOM M BTOPOIl CTENEHH, a
TaKkke€ TPUBOJAMMBIE K HHUM ypaBHEHHUS, HEPaBEHCTBA, CHCTEMbI; HCIIOJIb30BaTh TIpapuuecKue
IIPEICTABICHUS] Il PELIEHUS W HCCIIEIOBaHUS YpAaBHEHUMH, HEPABEHCTB, CUCTEM; HPHUMEHSTH
MOJIyYE€HHBIE YMEHHUS JUUIsl pElIeHUs 3a/1a4 U3 MaTeMaTUKH, CMEXHBIX NTPEJMETOB, IPAKTUKH;

6) oBiazeHue CUCTEMOHN (DYHKIIMOHAIBHBIX MOHATUH, (YHKIMOHAIBHBIM S3bIKOM M CHMBOJMKOH,
yMeHHE CTpouTh Tpaduku (YHKUIUN, OMUCHIBATH HX CBOWCTBA, HCMHOJIb30BaTh (PYHKIIMOHAIBHO-
rpaduyecKkue TMpeicTaBIeHHs Ui ONMCAHUS M aHajdM3a MAaTeMaTHYeCKUX 3a7ady U  pealibHBIX
3aBUCHMOCTEH;

7) oBnajieHue OCHOBHBIMHU CIIOCOOaMHU MPEJICTABICHUS U aHAIM3a CTATUCTUYECKUX JaHHbBIX; YMEHHUE
pelaTh 3aa4 Ha HaX0XK/IEHHUE YaCTOThI U BEPOSITHOCTU CIIy4alHbIX COOBITHIA;

8) yMeHue NpUMEHSATh HM3y4YCHHbIE MOHATHS, PE3yabTaTbl U METObl MPH PELICHUH 3ajad U3
PasIMYHBIX pa3[eNoB Kypca, B TOM YHCIE 3a7ad, HE CBOASIIMXCS K HENOCPEICTBEHHOMY IPHMEHEHUIO
U3BECTHBIX aJITOPUTMOB.



[Tnanupyemble pe3yabTaThl U3y4EHUs Kypca aiareopsl B 7-9 kiaccax:
PAITMOHAJIBHBIE YN CJIA

Buinycknux nayuumcs:

1) noHuMaTh 0COOEHHOCTH JIECATUYHON CUCTEMBI CUUCIICHHUS,

2) BIaJeTh MOHATUSAMH, CBA3aHHBIMHU C JISJIMMOCTBIO HATYpPAJIbHBIX YHCEII;

3) BeIpakaTh YUCIIa B SKBUBAJICHTHBIX (hopMax, BeIOMpas Hanbosee MOIXOAAUIYI0 B 3aBHCUMOCTH
OT KOHKPETHOM CUTYalluy;

4) cpaBHUBATh U YIOPSA0YMBATh PAllMOHAIIBHBIE YUCIIA;

5) BBINONHATE BBIYMCIECHUS C PALMOHAIBHBIMU YHUCIIAMHU, COYETAs YCTHBIE U IMHCbMEHHBIE IPHEMBI
BBIUHCIIEHUM, IPUMEHSTH KaJIbKYIISITOD;

6) UCIIOJIB30BaTh MOHATHS U YMEHHUs, CBA3aHHbIE C IPONOPLUOHAIBHOCTBIO BEJIMYMH, POLEHTAMU
B XOJI€ PEILEHUs MAaTeMaTU4YEeCKUX 3aJady U 3a/ad U3 CMEXKHBIX IPEIMETOB, BBIIOJHATH HECIOXKHBIE
IIPAKTUYECKHE PACUETHI.

Buinycknux nonyuum 603mooicnocma:

7) NO3HAKOMUTBCS C MMO3ULIMOHHBIMU CUCTEMAaMU CUUCIIEHHS ¢ OCHOBAHUSAMH, OTJIMYHBIMU OT 10;

8) yriayOuTh M pa3BUTh NPEICTABICHUS O HATYPAIBHBIX YHCIIAX U CBOWCTBAX JACITUMOCTH;

9) HayuuThCS UCHOJIB30BATH MPUEMBI, PALIMOHATIUUPYIOILME BBIYUCICHUS, IPUOOPECTH MPUBBIUKY
KOHTPOJMPOBATH BEIYUCIICHHSI, BEIOMPAst OIXOAAIIHMA Il CUTYalllu CII0CO0.

JIENCTBUTEJILHBIE UNCJIA

Buinycknux nayuumcs:

1) ucnonp30BaTh HavyaIbHbIE NIPEJICTABICHHS O MHOYKECTBE JICHCTBUTEIIBHBIX YUCEI;

2) BIai€Th MOHATHEM KBaJIPaTHOI'O KOPHSI, IPUMEHSTH €r0 B BHIYUCICHUSIX.

Buinycknux nonyuum 603modcHocms:

3) pa3BUTh MpEACTaBICHUE O YKMCIE U YHUCIOBBIX CHCTEMax OT HaTypaJbHBIX JIO0 JEHCTBUTENbHBIX
4KCeJl; O POJIM BBIYUCIICHUN B YEJIOBEUECKOM IPAKTHKE;

4) pa3BUTh U yriIyOUTh 3HAHUE O JECSITHUYHOM 3amUCH JIEHCTBUTENBHBIX YUCel (TepuoanyYecKue u
HEeMepuoJUUecKue IpooH).

N3MEPEHU A, ITPUBJINKEHM A, OLIEHKI

Buinycknux nayuumcs:

1) wucnonp3oBaTh B XOJA€ pEIIEHUS 3aJad »dJIEMEHTapHbIE MPEACTABICHUS, CBSI3aHHbBIE C
NpUOINKEHHBIMU 3HAaYEHUSIMU BEJTUYMH.

Buinycknux nonyuum 6o3mooicnocm:

2) NOHATH, YTO YHCJIOBbIE [aHHbBIE, KOTOPHIE MCIIOJB3YIOTCS U XapaKTEPUCTHUKH OOBEKTOB
OKPY’KAIOILIEr0 MHpA, SBISIFOTCS MPEUMYIIECTBEHHO MPUOJMKEHHBIMU, YTO IO 3allMCU NMPHUOIMKEHHBIX
3HAa4eHUH, cojepXKamuxcd B MHOOPMAIMOHHBIX HCTOYHUKAX, MOXHO CYIUTh O IOTPEIIHOCTH
MpUOHKEHNUS,

3) NOHATH, TO MOTPELUIHOCTH PE3yJIbTaTa BHIYUCICHUN JOJDKHA OBITH COM3MEPHMA C MOTPEIIHOCTHIO
UCXOJHBIX TAHHBIX.

AJITEBPAMYECKUE BBIPAXKEHU A

Buinycknux nayuumcs.

1) BnazeTh NOHATHAMH «TOXJIECTBO», «TOXJIECTBEHHOE NpeoOpa3oBaHUe», peIIaTh 3aJau,
cojJieprkalire OyKBeHHbIE JaHHbIE, padoTaTh ¢ popMyIamu;

2) BBINOJHATH NPeoOpa30BaHUS BBIPAKEHHM, COJEpXKAIUX CTEMEHU C IebIMU TOKa3aTels MU U
KBaJIpaTHbIE KOPHU;

3) BBINOJIHATH TOXKJIECTBEHHBIE MPEe0oOpa30BaHUS PALMOHANBHBIX BBIPAKEHHH HAa OCHOBE IMPABMII
JeMCTBUI HaJl MHOTOWIEHAMU U alreOpandyeckuMu Jpo0siMu;

4) BBIMOJIHATH Pa3I0kKEHNE MHOTOUJICHOB HA MHOXKHUTEJIH.

Buinycknux nonyuum 603modcnocmn:

5) HAy4YHUTHCS BBIMOIHATH MHOTOIIArOBbIE IPe0Opa30BaHUsl pallMOHABHBIX BBIPAXKEHHUM, TPUMEHSS
MIUPOKUI HAOOP CIIOCOOOB ¥ MPUEMOB;
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6) MPUMEHSATh TOXIECTBEHHbIE NpPEeOoOpa3oBaHUS MIJs pEIIEHUs 3a/1ady U3 PA3IUYHBIX pa3feioB

Kypca (HanmpuMmep, 17151 HaX0XKIeHUS HanOOJIbIIIeT0/HAMMEHBILIETO 3HAYCHHS BEIPAKECHUS ).
YPABHEHU A

Buinycknux nayuumes:

1) pemars OCHOBHBIE BHJbl pallMOHAJIBHBIX YPAaBHEHHH C OJHOW IEPEMEHHOH, CHUCTEMBbI JBYX
YPaBHEHUH € ABYMs [IEPEMEHHBIMU;

2) moHUMaTh ypaBHEHUE KaK Ba)KHEHMIIYI0O MaTeMaTHYECKYH0 MOJENb I ONUCAHHUA U HU3Y4EHUs
pa3sHOOOpa3HBIX PeabHBIX CUTYAIU, peIIaTh TEKCTOBBIC 3a/1a41 aIreOpanuecKuM METOI0M;

3) npuMeHATh rpaduyeckue MpencTaBIeHUs A HUCCIeIOBaHUA U PELICHUs CUCTEM YPaBHEHUH C
JBYMsI IEPEMEHHBIMHU.

Buinycknuk nonyuum 603moicHocmy:

4) oBnageTh CHEUMAIbHBIMU IPUEMAaMU DPELIEHUS YpPaBHEHUH M CUCTEM YPAaBHEHMH; YBEPEHHO
IPUMEHATHh anmnapar ypaBHEHHUH JUIsl pPELIeHHs pa3HOOOpa3HbIX 3ajjad M3 MaTEeMaTHKH, CMEKHBIX
IIPEIMETOB, IPAKTUKU;

5) npuMeHATh rpaduyeckre NpeicTaBiIeHUs AJIS UCCIENOBAaHUS YpaBHEHUM, CUCTEM YypaBHEHUH,
coiepKanux OyKBEeHHbIE KO (DUITCHTHI.

HEPABEHCTBA

Buinycknux nayuumes:

1) noHUMAaTh ¥ NPUMEHSTh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOILIEHHEM HEPAaBEHCTBA,
CBOMCTBA YMCIIOBBIX HEPABEHCTB;

2) pemiaTh JMHEHHBbIE HEPAaBEHCTBA C OJHOM MEPEMEHHONM M UX CHCTEMbl; pellaTh KBaJpaTHbIC
HEPaBEHCTBA C OMOPO Ha rpaduvIecKre MpeACTaBICHUS;

3) NpuUMEeHATh annapar HepaBEeHCTB Ul PELISHUs 3ajad U3 Pa3IMyuHbIX pa3zesioB Kypca.

Buinycknux nonyuum 603mooicnocma:

4) pa3HOOOpa3sHBIM IIpUeMaM JI0Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO MPUMEHATH almapar
HEPAaBEHCTB JJISl PELEHUs Pa3HOOOpPa3HBIX MaTeMaTHYECKUX 3aJad W 3aJad U3 CMEXHBIX MPEIMETOB,
MPAKTUKH;

5) npuMeHsTh TpaduyecKkue NpeaCTaBIeHUs sl UCCIeA0BaHNs HEPAaBEHCTB, CUCTEM HEPABEHCTB,
cojiepKalux OyKBeHHbIE KO (DUIIMEHTHI.

OCHOBHBIE [TOHATHUA. UACJIOBBIE ®YHKIINUN

Buinycknux nayuumcs:

1) moHMMaTh M HCMONB30BaTh (PYHKIIMOHAIbHBIE MOHATHUS U SI3BIK (TEPMHUHBI, CHMBOJIMYECKHE
0003HAYEHNUS);

2) ctpouth rpaduKu dJIEMEHTApPHBIX (YHKIUMA, HUCCIEAOBATh CBOMCTBA YUCIOBBIX (DYHKIHMA Ha
OCHOBE M3YyUY€HUs MOBEICHUS UX TPa(UKOB;

3) moHuMaTh (YHKIMIO KaKk BaXXHEWUIIyI0 MOJENb JUIsl OINHUCAHMS TPOIECCOB U SBICHUUN
OKpY’KaloIIero MUpa, NPUMEHATh (PYHKLMIO KaK S3bIK JUIS OMMCAaHUS M HMCCIEIOBAHUS 3aBUCUMOCTEH
MeX1y GU3NYECKUMU BETUUNHAMHU.

Buinycknux nonyuum 603modrcHocms.:

4) npoBOIUTH HCCIENOBAaHUS, CBSA3aHHbIE C H3YYEHHEM CBOWMCTB (QYHKIMI, B TOM YHCIE C
UCIOJIb30BAHUEM KOMIIBIOTEPA; HA OCHOBE I'pa)MKOB M3YYEHHBIX (YHKIHH CTpOUTH Oojee CIOXKHbIE
rpadukuy;

5) ucnonb3oBaTh (PYHKIMOHAIbHBIE TPEACTaBIEHUS W CBOMCTBa (YHKIMH s perieHus
MaTeMaTHUYeCKUX 3aj[ad U3 pa3IMuHbIX pa3/esioB Kypca.

UMCJIOBBIE ITOCJIEAOBATEJIBHOCTU

Buvinycknux nayuumcs.

1) moHUMATh U UCIIOJIB30BATh S3bIK MOCIIE0BATENILHOCTEH;

2) npuMeHSTh (HOPMYJIbI, CBSI3aHHBIE C apU(PMETHUYECKOM M T€OMETPHUUYECKON MpOrpeccusiMHu, U
anmapar, cOPMHPOBAHHBIA MPU U3YUEHHH IPYTUX pa3JesioB Kypca, K PELIeHHIO 3a/1a4, B TOM YHCIe ¢
KOHTEKCTOM U3 PEaIbHOM JKU3HU.

Buinycknux nonyuum 603modncHocms.:
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3) pemate KOMOMHUPOBAHHbIE 3a/1a4M ¢ IPUMEHEHHEM (POPMYJ N-TO U CyMMBbI IEPBHIX N YJIECHOB
apu(METHYECKOW M TEOMETPUUYECKOW TIPOTPEcCHil, NMPUMEHSs NpPU OSTOM almapaT ypaBHEHHH WU
HEPABEHCTB;

4) moHMMaTh apU(PMETHUECKYI0 M TEOMETPHUYECKYIO MPOTPECcCHMH Kak (YHKIUH HATypalIbHOTO
apryMeHTa; CBs3bIBaTh apU(PMETUYECKYIO0 IPOrPECCHI0 C JIMHEHHBIM POCTOM, I'€OMETPHUYECKYI0 — C
9KCIIOHEHIIMAJIBHBIM POCTOM.

OITMCATEJIbHASI CTATUCTHUKA

Buinycknux  Hayuumcsi WCHONB30BaTh  IPOCTEHINNME CIIOCOOBI IPEACTABICHUS U aHalIM3a
CTaTUCTUYECKUX JaHHBIX.

Buvinycknux nomyyum 603mMoicHOCMb TIPHOOPECTH TEPBOHAYAIBHBIN ONBIT OpraHu3anuu coopa
JAHHBIX MpPU NPOBEJEHUU OMNpOca OOLIECTBEHHOI'O MHEHMs, OCYIIECTBISATh MX aHAIU3, MPEICTABIATH
pe3yIbTaThl OTPOCA B BH/IE TAOIULIBI, AUATPAMMBI.

CJIVUAUHBIE COBBITUSA U BEPOSTHOCTbD

Buvinycknux nayuumcs HaXOJUTh OTHOCUTEIBHYIO YaCTOTY M BEPOSTHOCTh CIIYYaHOTO COOBITHS.

Buinycknux nonyuum 603moocHocms IPUOOPECTH ONBIT POBEJCHUS CITy4alHBIX 3KCIIEPUMEHTOB, B
TOM YHCJIE ¢ TOMOIIBIO KOMITBIOTEPHOI'O MOJEIMPOBAHHUS, HHTEPIIPETALIUN UX PE3YJIBTATOB.

KOMBUHATOPUKA

Buinycknux nayuumcs pemaTb KOMOMHATOPHBIE 33Jaud Ha HAXOXJACHHWE YHUCIIa OOBEKTOB WM
KOMOWHAIINH.

Buinycknux noayuum 603mM02CHOCMb HAYYNUTHCS HEKOTOPBIM CIIEHHAIBHBIM IIpUEMaM pELICHUs
KOMOHHATOPHBIX 3a/1a4.

COILEPKAHUE YYEBHOI'O NPEIMETA
IMoBTopenue(3 uaca).
Hexas: [ToBropeHue, 0000MICHUE U CHCTEeMATH3AlMs 3HAHUN, YMCHUIT K HABBIKOB 32 KypC areOpbl
8 kJacca.

I'naBa 1. KBagpaTuunas ¢pynkmnus (25 gacos).

@yuxyus. Ceovicmea ¢hynkyuii. Keaopammuwiii mpexunen. Paznoscenue keaopamno2o mpexyieHa Ha
muoxcumenu. @ynkyus y = ax” + bx + ¢, eé ceoticmsa u epaghux. Hepasencmea emopoti cmenenu ¢
00HOU nepemeHHou. Memoo unmepsanos.

Iesb: paciIupuTh CBEJICHHUS O CBOMCTBAX (QYHKIUI, 03HAKOMUTH 00YJaIOLINXCS CO CBOMCTBAMHU
1 rpaduKOM KBaJIpaTUyHON (PyHKIIMHU, CPOPMUPOBATh YMEHHUE pelIaTh HEPABEHCTBA BU/IA ax® + bx + ¢>0
ax’ + bx + c<0, rne a=0.

B Hauasie TeMbl cUCTEMAaTU3UPYIOTCS CBEACHUS O PYHKIMSIX. [IOBTOPSIFOTCSI OCHOBHBIE TIOHATHS:
(byHKLHMSA, apryMeHT, 00J1acTh onpeaenaeHus GyHKIMHU, rpaduk. JlatoTcs NOHATHS O BO3pacTaHUM U
yObIBaHUU (YHKIINH, TPOMEKYTKAX 3HAKOMOCTOSAHCTBA. TeM caMbIM co3aeTcs 0a3a JJis yCBOCHUS
CBOMCTB KBaIpaTUYHON M CTENIEHHOW (DYHKIMH, a TaKkXkKe /Ui JaJbHEHIIero yriryoaeHus
(GYHKIIMOHAJIBHBIX MPECTaBIEHUH MPU U3YUYEHUH Kypca aireOphl U Havasl aHalu3a.

[ToaAroTOBUTENBHBIM IIArOM K H3yYEHHIO CBOMCTB KBAJPAaTUUHON (DYHKIMH SBISETCS TaKXKe
paccMOTpeHHEe BOIIPOca O KBaIpaTHOM TPEXWIEHE U €ro KOPHSIX, BbIJIEJICHUH KBajipaTa JIBy4JeHa U3
KBaJIpaTHOT'O TPEXWIEHA, Pa3JI0’KEHUH KBAJPaTHOIO TPEXUIEHA HA MHOKHUTEIN.

W3ydeHue kBapaTUuHON (PYHKIIMK HAUMHAETCS C PACCMOTPEHUS (PYHKIIMH Faxz, €€ CBOICTB 1
0coGeHHOCTEH TpadyKa, a TAKIKE APYTHX YACTHBIX BHAOB KBAAPATHYHON DYHKIMK — GYHKIMK y=ax>+n,
y=a(x-m)2. DTH CBEICHHS HCIIOIB3YIOTCS TIPH H3YUCHNH CBONCTB KBAAPATHIHON (QYHKIIHH OBIIEr0 BHIIA.
Baxuo, yT00BI 00y4aromuecs MoHsM, YTo Tpapuk QyHKIUN y = ax? + bx + ¢ MoXker GHITH IIOJIYYEH U3
rpaduka QYHKIHH y = ax’ ¢ TTOMOII[BIO IBYX NapaLICIBHBIX MepeHoCcoB. [IpHéMBI mocTpoeHH s rpaduka
dyHKIHH y = ax” + bX + ¢ 0TpaGaTHIBAIOTCS HA KOHKPETHBIX TIpHMepax. IIpy 95ToM 0c060e BHHMAHHE
ClIeAyeT yAeIUTh (POPMUPOBAHUIO y 00YUaIOIIUXCSl YMEHUS YKa3bIBaTh KOOPAUHATHI BEPILIMUHBI
napaboIibl, € OCh CHMMETPUH, HallpaBJIeHNUE BETBEH mapaboIbl.
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[Tpu n3ydeHnu 3TOM TEMBI TajbHENIIIee PA3BUTHE MTOTYyYaeT YMEHUE HAXOIUTh 1O TpaduKy
NPOMEXKYTKH BO3pacTaHHsl U yObIBaHUS (DYHKIIMH, @ TAKXKE IPOMEXKYTKH, B KOTOPBIX (YHKIIHS COXPaHSET
3HaK.

DopMHUPOBAHIE YMEHHIT pelaTh HepaBeHCTBA B ax> + bx + ¢>0 ax® + bx + ¢<0, rae a0,
OCYIIECTBIISIETCS C OMOPOI Ha CBEJICHHS O rpaduke KBaApaTHUYHOW (QYHKIIUU (HAIpaBJICHUE BETBEH
napaboIIbl €€ PACIOI0KEHHE OTHOCUTENILHO ocH OX).

OOyuJaronirecs 3HaKOMSITCS C METOJIOM HHTEPBAJIOB, C TIOMOIIBIO0 KOTOPOTO PEIAIOTCSI
HECJIOKHBIE palliOHAIbHBIC HEPABEHCTBA.

OGyuaroluecs 3HaKOMATCS CO CBOMCTBAMHU CTENEHHON (DYHKIUHU y=X' IIPU YETHOM ¥ HEYETHOM
HaTypaJbHOM IoKa3areine N.. BBonuTcs monstue KopHs N-il crenenu. OOydaronmecs T0KHBI

IIOHMMATh CMBICII 3amuceii Buaa 3—27, Y81. OHM NOTy4aroT MpeICTaBICHUE O HAX0XKICHUH 3HAYCHMIT
KOpH$ C IOMOUIbIO KaJIbKYJIATOPA, IPUYEM BbIPAOOTKA COOTBETCTBYIOLIMX YMEHUH He TpeOyercs.

I'naBa 2. YpaBHeHHsI M HEPaBEHCTBA ¢ OHOI nepemenHoii (19 yacos).

L]envie ypasnenus. Hepasencmea emopoii cmenenu ¢ 00Hot nepemenHou. Memoo unmepsanos.

Hesb: cucteMaTn3upoBaTh U 0000MIUTE CBEJICHHS O PEIICHUH LENbIX C OJHOM MepeMeHHOH,
copMHpOBaTH YMEHHE pelIaTh HEPABEHCTBA BUA ax’ + bx + ¢>0 ax? + bx + ¢<0, rae a# 0. BeipaboTats
YMEHHUE PEIaTh MPOCTEHIINE CUCTEMBI, COIECPKALIUE YPABHEHUE BTOPOU CTEIIEHU C IBYMs
NEPEMEHHBIMH, U TEKCTOBBIE 3a/1a41 C [IOMOIIbIO COCTABJICHUS TAKUX CUCTEM; BbIpa0OTaTh YMEHHE
pemars IpOCTEHIINE CUCTEMBI, COAECPKALIUE YPABHEHUE BTOPOM CTEIIEHU C IBYMs IIEPEMEHHBIMU, U
TEKCTOBBIE 3a/1a4U C IIOMOILBIO COCTABIICHUS TAKUX CUCTEM.

B 31011 TeMe 3aBepiiaeTcs H3ydyeHNEe palMOHAIBHBIX YPABHEHHUN C OJHOW IepeMEHHON. B cBsA3u ¢
3TUM IPOBOJIUTCA HEKOTOpoe 00001IeHre U yriTyOJieHHe CBeIeHUI 00 ypaBHEeHUIX. BBoasTCA NOHATUS
L[EJIOr0 PALlMOHAIIBHOTO YpaBHEHUS U ero creneHu. O0yyaromuecs 3HAKOMSITCS ¢ PELIEHUEM YpaBHEHHM
TPEThEN CTENEHU U YETBEPTOM CTENEHU ¢ TOMOILBIO Pa3JIOKEHUS HA MHOKUTEIIN U BBEICHUS
BCIIOMOTaTeJIbHOM MTEPEMEHHON. METOI pelIeHHs] YpaBHEHUH ITyTEM BBEJICHHS BCIIOMOTaTEIbHBIX
NEPEMEHHBIX OY/IET IUPOKO UCIIOIB30BaThCs AAJbHEUIIIEM MTPU PELICHUH TPUTOHOMETPUYECKHUX,
J0orapu(PMHUUECKUX U IPYTUX BUJOB YPAaBHEHUH.

PopMHUpOBaHHE YMEHUN PEILIaTh HEPABEHCTBA BUAA ax’ + bx + ¢>0 ax® + bx + c<0,rne a#0,
OCYILIECTBIISIETCS C OIIOPOM Ha CBEACHUS O rpauke KBaaApaTUyHONU (pyHKIMYU (HarpaBieHUEe BETBEN
1apaboJibl €€ PacoIoKeHUEe OTHOCHTENBHO och OX).

OOyuatomiyiecss 3HaKOMSTCSA ¢ METOJIOM HHTEPBAJIOB, C IOMOILBIO KOTOPOT'O PEILIAIOTCS
HECJIOKHBIE PALIMOHAIIBHBIEC HEPABEHCTBA.

I'naBa 3. YpaBHeHus1 H HEPABEHCTBA C IBYMs lepeMeHHbIMH (23 4yaca).

Ypasnenue c 06ymsa nepemennvimu u e2o epagux. Cucmemul ypagrnenuii 6mopoi cmenexu.
Pewenue 3a0au c nomowwio cucmem ypasnenuii 6mopoii cmenenu. Hepasencmea c 086yms nepemenHvimu
U Ux cucmembi.

eab: BeIpaboTaTh YMEHMSI pelIaTh MPOCTEHIINE CUCTEMBI, COepKalllie YpaBHEHUE BTOPO
CTEIEHU C ABYMs IIEPEMEHHBIMU, U TEKCTOBBIE 33/1a4U C IIOMOILBIO COCTABIICHUS TAKUX CUCTEM.

B maHHON Teme 3aBepiiaeMcs H3y4E€HHUE CUCTEM YPABHEHUN C ABYMs. IepeMeHHbIMH. OCHOBHOE
BHMMAaHUE yJESAETCS CUCTEMAaM, B KOTOPBIX OJHO U3 YPaBHEHUH NIEPBOM CTEIIEHU, a JPYrO€ BTOPOM.
N3BecTHbIN 00yyaromumcst crnoco0 MoJCTaHOBKH HAXOIUT 3/1€Ch JajbHelllIee IpUMEeHEHUE U MO3BOJISET
CBOAMTH PELICHHUE TAKUX CUCTEM K PELICHUIO KBaPATHOI'O YPaBHEHUS.

O3HakoMJIeHHE 00YYarOIIMXCS C MPUMEPAMU CUCTEM YPaBHEHHH ¢ ABYMS MEPEMEHHBIMHU, B
KOTOPBIX 00a YpaBHEHUS BTOPOil CTEMEHH, T0JIKHO OCYIIECTBIATHCS C IOCTATOYHON OCTOPOKHOCTBIO U
OTrPaHUYMBATHCA NMPOCTEUIIIMMHU IPUMEPAMH.

[TpuBneueHre N3BECTHBIX 00YUYAIOIIMMCS TPAPHUKOB MTO3BOJISET IPUBECTH PUMEPHI
rpauIecKOro pemeHus CucTeM ypaBHeHUH. C MOMOINIBIO TPaPUISCKUX MPEICTABICHUNH MOKHO
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HarJIsTHO MOKa3aTh 00y4YaolUMCs, YTO CUCTEMBI IBYX YPABHEHUH C IBYMsI IEPEMEHHBIMH BTOPOM
CTENEHU MOTYT UMETh OJIHO, /IBa, TPH, YETHIPE PELICHUS UM HE UMETh PEIICHUMN.

Pa3paboranHblif MaTeMaTHUECKUI anmapar Mo3BOJISIET CYIIECTBEHHO PACIIUPUTD KIIACC COAEPKATENbHBIX
TEKCTOBBIX 33]1a4, PEHIAEMbIX C TIOMOIIIbIO CUCTEM YPAaBHEHHI.

I'aasa 4. Ilporpeccun (15 yacos).

Apugpmemuueckasn u ceomempuueckas npozpeccuu. Popmynvl N-20 uieHa u CymMmbl nepebix N uieHo8
npoepeccuu. beckoneuno yovieaowjas 2eomempuiecKas npocpeccus.

Hesb: 1aTh MOHATHSA 00 ApUPMETUIECKON B TEOMETPHUUECKOM MTPOTPECCUAX KAK YHCIOBBIX
II0CJIEI0BATENBHOCTAX 0CO00r0 BUAA.

IIpu n3y4eHnM TeMBbI BBOJUTCA IIOHATHE MTOCIIEN0BATEIbHOCTH, PA3bICHAETCS CMBICI TEPMUHA «N-
1 4JIEeH NOoCJIeI0BATeIbHOCTU», BEIpa0aThIBA€TCsl YMEHHE UCIIOJIb30BaTh MHIEKCHOE 0003HaYeHue. DOTu
CBEJICHUS HOCSIT BCIOMOTATENbHBIN XapaKTep U UCTIOIb3YIOTCS ISl U3Y4YeHUS! apu(pMETUIECKON U
reOMETPUUYECKOM MPOTrPECCUH.
Pabota ¢ ¢popmynamu N-ro 4jaeHa ¥ CyMMBI IIEPBBIX N YWICHOB MPOTPECCHil, TOMUMO CBOETO OCHOBHOTO
Ha3HA4YE€HMs, I03BOJISIET HEOJHOKPATHO BO3BPAILATHCS K BEIYUCICHUSM, TOXKIECTBEHHBIM
peoOpa3oBaHUsIM, PEIICHUIO YPaBHEHH, HEPAaBEHCTB, CHCTEM.

PaccmarpuBaroTcsi XapakTepuCcTHYECKHE CBOMCTBA apu(PMETHUECKOI U TeOMEeTpUUYECKON
IIPOrPECCUH, YTO MO3BOJIIET PACIIUPUTH KPYT IIPEAIaracMbIx 3a1a4.

I'1aBa 5. DjieMeHTbHI KOMOMHATOPUKH U TeOPUHU BeposiTHOcTei (13 vacos).

Kombunamopnoe npasuno ymmnoowcenus. Ilepecmanosku, pazmewenus, covemanus. Omuocumenvhas
yacmoma u 8eposIMHOCMb CYYANHO20 COObIMUSL.

eab: 03HaKOMUTH 00YUAIOUIUXCA ¢ HOHATUSAMU IEPECTAHOBKHU, Pa3MEILEHUs, COUETAHUS U
COOTBETCTBYIOIIUMU (HOPMYJIaMU JJIs MTOJICYETA UX YMCIIa; BBECTH IMOHSATUS OTHOCUTEIHLHON YacTOTHI U
BEPOATHOCTH CIy4ailHOro COOBITHSI.

W3ydeHne TeMbl HAUMHAETCS C PEIICHUs 3a/1a4, B KOTOPHIX TpeOyeTcs COCTaBUTh T€ UM UHBIE
KOMOWHAIIMH 3JIEMEHTOB U. TIOJICYUTATh UX YUCIO. Pa3bsicHAETCS KOMOMHATOPHOE MPABUIIO YMHOKEHUS,
KOTOpOE UCIIOJIHATCS B JalbHEHIIIEM MPH BhIBOAE (GopMyI IS moAcuéTa Yncia MepecTaHOBOK,
pasMeniennit u couetanuil. [lpu u3yueHnn qaHHOTO MaTepuaia He0OXOAUMO 0OPATUTh BHUMAaHUE
oOyJaroIuxcsi Ha pa3Iuyue MOHATUH «pa3MelIeHue» U «CoYeTaHuey, chopMUpoBaTh y HUX YMEHHE
OTIpeseNsATh, O KAKOM BHUJIe KOMOMHAIMI UIET peyb B 3aj1aue.

B nannoili Teme oOydaromiyiecst 3HaKOMSITCS ¢ HAYallbHBIMU CBEJICHUSIMU M3 TEOPHH BEPOSITHOCTEH.
BBoasTcs noHATHs «ciaydaliHOE COOBITHEY, «KOTHOCUTENIbHAS YacTOTa», «BEPOSITHOCTh CIIy4alHOTO
coObITUS». PaccMaTpuBarOTCs CTATUCTUYECKUH M KIIACCUYECKHI MOAXOAbI K ONPEAETIEHUIO BEPOSATHOCTU
Clly4aiiHOTO coObITHSA. BaxkHO 00paTuTh BHUMaHKE O0y4aIOLIUXCs Ha TO, YTO KIACCUYECKOE
oTpesieNieHNue BEPOSTHOCTH MOYKHO MPUMEHSTH TOJIBKO K TAKUM MOJIETISIM pealbHBIX COOBITHH, B KOTOPBIX
BCE€ UCXOJIBI SIBIISTFOTCSI PABHOBO3MOYKHBIMH.

6. IToBTOopenue (21 uac).

Hean: [ToBTOpeHue, 0600IICHIE M CHCTEMAaTH3alusI 3HAHWH, YMEHHUI ¥ HABBIKOB, MIOJyYEHHBIX HA
ypOKax 1o JaHHBIM TeMaM (Kypc anreOpsl 9 kiacca).

TEMATUYECKOE IIVIAHUPOBAHHUE

Ne Tema KomanuectBo KonnuectBo
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4acoB KOHTPOJIBHBIX
pabor
1. | BBogHoe noBTOpEeHME 3 Juarnocruueckoe
Tec-e
2. | KBagpatnunas QpyHKIUsS 25 2
3. | YpaBHEeHUs U HEPABEHCTBA C OJTHOW MTEPEMEHHOM 19 1
4. | YpaBHEHUS U HEPABEHCTBA C ABYMsI IEPEMEHHBIMU 23 1
5. | Apudmernyeckas U reOMETpUUYECKasl MPOTPEeCCUn 15 2
6. | DmeMeHTH KOMOMHATOPUKHU M TEOPHH BeposiTHOcTe | 13 1
7. | UroroBoe moBropenme. Pemenue 3amau mo kypcy | 21 1
VIl — IX knaccos
Hroro 119 8




