MYHULIUITAJIBHOE BIO/’KETHOE OBIIEOBPA3OBATEJIBHOE YYPEK/IEHUE
CPEJHAA OBINEOBPA3OBATEJIBHAS IIKOJIA Ne 32
NMEHU I'EPOS COHUMAIMCTUYECKOI'O TPYJIA U. H. IEPEBEP3EBA
MYHUIIUTIAJIBHOI'O OBPA3OBAHUS KAHEBCKOM PAVIOH

~\

AOKYMEHT NoAarnncAH
SNEKTPOHHOW NOAMUCLIO YTBEPKJEHO

PCUHICHUC NIEAAIrOTHUYCCKOI'0O COBETA
npotokosn Nel or 29 asrycra 2020T.
CepTudukat: 0080F50CBDICI2CEE7D83D9AF70912DA9B lIpencenarensb / H.B. Ilenuyx

Bnapeneu: NeH4vyk Hukonan Bacunbesny
JewncteuteneH: ¢ 12.07.2023 go 04.10.2024

) PABOYASA IIPOT'PAMMA

no ajareope
YpoBeHb 00y4eHHS - OCHOBHOE 001lee o0pa3oBaHue, 7 - 9 Kjiacchbl.

KomnuectBo yacos — 374 uaca

Vuaurenst - TosiomeBa Bepa BiagumuposHa,
IHapacoukas TaTbsiHa AJIEKCAHAPOBHA.

[Iporpamma pa3paboTaHa Ha OCHOBE (peepajibHOM 001Ie00pa3oBaTe/IbHOH NMPOrpaMMbl N0 ajredpe, BKJIYEHHOH B
coJep:KaTe/IbHBIN pa3aejl OCHOBHOM 00pa30BaTe/bHOI NMPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHusi M aBTOPCKOH MPOrpaMMbl
«Anrebpa. CoopHHK pabodmx mporpamm. 7—9 Kiaccel : mocobue s yuntenei o0meodpazoBar. opranusanuii / [coctaButens T. A.
Bbypmuctposa].— M. : IIpocsemenune, 2018.



IMosicHuTeIbHAS 3aNIHCKA

Pabovast mporpamma o anredpe OpUeHTHPOBAHA HA ydalnuxcsi 7-9 KIacCoB M peau3yeTcsi HA OCHOBE CIICIYIOIINX JTOKYMEHTOB:

1. cocraBiieHa B COOTBETCTBHH C TPeOOBaHUSMH (peaepaabHOro rocyapcTBEHHOTO CTaHIapTa OCHOBHOTO OOLIEro 00pa30BaHuUs M MPUMEPHOW MPOTPaMMBI 1O
HEMELKOMY s13bIKy MuHUCTepCcTBa 00pa3oBaHus U Hayku PO.

2. TIporpamma mist o61meo0Opa3oBaTeNbHBIX YupexaeHuii- anredpa 7-9. Coct. Bypmucrposa T.A. M.:Ilpocsemenue, 2018 r..

H3yyeHne MaTeMaTUKH Ha CTYIIEHH OCHOBHOTO 001Iero 00pa3oBaHus HAIPABICHO HA JIOCTHIKCHHUE CIACTYIOIINX [IENICH:

® OBJAQJCHUEC CHCTEMOW MATEMAaTHYCCKUX 3HAHUM M yMCEHHUI, HEOOXOIMMBIX Ul NPHMEHEHHS B MPAKTUYECKOH NEATEIBHOCTH, HM3YyYCHHUS CMEKHBIX
AUCHUILIWH, IMTPOAOJIKCHUA O6pa3OBaHI/I$I;

¢ MHTCJUICKTYAJIbHOC Pa3BUTHUC, q)OpMI/IpOBaHI/Ie Ka4deCTB JIMYHOCTH, HCO6XOI[I/IMI)IX YCJIOBCKY IJIA HOHHOHCHHOﬁ JKM3HU B COBPCMCHHOM 06HI€CTBCI SICHOCTb U
TOYHOCTb MBICIIM, KPHUTHUYHOCTb MBIIUICHWA, HWHTYUIHA, JIOTHYCCKOC MBIIUJIICHHUE, J3JICMCHTDI aHFOpHTMHqGCKOﬁ KYyJbTYpbl, HOPOCTPAaHCTBCHHLIX
HPEICTABICHUH, CIIOCOOHOCTh K MPEOI0JICHUIO TPYTHOCTEIH;

e (opmupoBaHHe MpeACTaBICHUN 00 MICSIX W METOJAaX MATEMATHKH KaK YHHBEPCAJIBHOIO SI3bIKA HAYKH U TEXHUKH, CPEICTBA MOJCIUPOBAHHUS SBICHUH U
HPOLIECCOB;

® BOCIHUTAHUC KYJBTYPbl JIUYHOCTH, OTHOIICHUA K MATCMATHKE KaK K 4YaCTH O6HI€‘~ICJ'IOBG‘~I€CKOI\/’I KyJbTYpbl, TOHUMAHUC 3HAYUMOCTHU MATCMATHKHU JId
HaYYHO-TEXHHYECKOTO Mporpecca.

O0mas xapakrepucTuka y4e0HOro npeamera «AJjaredopa»

Anrebpa Kak cofep>KaTelIbHbI KOMIIOHEHT MaTEMaTHYECKOro 00pa3oBaHusl B OCHOBHOM IIKOJIE HalleleHa Ha (JOpMUpOBaHME MAaTEMAaTUYECKOr0 anmnapara Jis
peleHus 3a1a4 U3 MaTeMaTHKH, CMEXHBIX HPEIMETOB, OKpYXalolledl pealbHOCTH. SI3bIK anreOpbl MOAYEPKMBAET 3HAYEHHWE MaTeMaTHKH KakK S3bIKa IS
MIOCTPOCHUSI MaTeMaTUYEeCKUX MOJENeH, MpOLEeccOB U SBIEHUN peanpbHOro mupa. OOHOM M3 OCHOBHBIX 3aJay H3Y4YEHMs] anreOpbl SBISIETCS pa3BUTHE
AITOPUTMUYECKOTO MBIIIJICHUS, HEO00XOAWMOro, B YAaCTHOCTH, JUIsl YCBOGHHUS Kypca HH(POPMATHUKU; OBJIAJCHHWE HaBBIKAMHU JEAYKTHUBHBIX DPACCYXICHHM.
[IpeoOpa3oBanre cuMBoOIMYECKHUX ()OPM BHOCHUT CBOM crieriuuyecKuil BKJIaa B pa3BUTHE BOOOpaKEHUs, CIOCOOHOCTEN K MaTeMaTH4eCKOMY TBOpUecTBy. [pyroit
BOXHOHM 3a7aueil u3y4yeHus aiareOphl SBISETCS IMOJyYeHHE IIKOJIbHUKAMH KOHKPETHBIX 3HAHUH O (PYHKIMSAX KaK BaKHEHIIeH mMaTeMaTHYecKOW MOJAeNu IJis
ONMCAaHUS U HCCIEeI0OBAaHUS Pa3HOOOPA3HBIX MPOLECCOB (PaBHOMEPHBIX, PAaBHOYCKOPEHHBIX, SIKCIIOHEHIIUAIbHBIX, EPUOINYECKUX U 1Ip.), Al (popMupoBaHus y
ydaluxcs IpeICTaBIeHUH 0 pOoJIi MaTEMATUKHU B Pa3BUTHH LIMBUIIN3ALUU U KYJIbTYPBI.

DeMeHTHI JIOTUKH, KOMOMHATOPUKH, CTATUCTUKU U TEOPUH BEPOATHOCTEN CTAHOBSTCS 00sA3aTEIbHBIM KOMIIOHEHTOM IIKOJIBHOTO 00pa3oBaHUS, YCHIIMBAIOIIUM
ero MPUKJIAJHOE M MPAKTUYECKOE 3HaYeHHe. DTOT MaTepuall HeoOXOIuUM Mpexae Bcero, A (opMHUpOBaHHSA (PYHKIMOHAIBHOM TPaMOTHOCTH — YMEHHUH
BOCIPUHUMATh U aHAJIU3UPOBATh HH(OPMAIINIO, IPEACTABIEHHYIO B PAa3IMYHbIX (opMax, IOHUMATh BEPOSTHOCTHBIN XapakTep MHOTHX peaJIbHbIX 3aBUCUMOCTEH,
MIPOU3BOIUTH MPOCTEUIIINE BEPOSATHOCTHBIE pacyeThl. V3ydeHne 0oCHOB KOMOMHATOPHKH MO3BOJIMUT YYaIIeMyCsl OCYLIECTBISATh PACCMOTPEHHUE CIIydaeB, nepedop u
[IOJICUET YMCIIa BAPUAHTOB, B TOM YKCJIE B IPOCTEHIINX MPUKIIAIHBIX 3a/1a4ax.

[Tpu M3yueHNH CTATUCTHKH U TEOPUH BEPOSTHOCTEH 00OTraIaroTCs MpeICTaBICHUs O COBPEMEHHON KapTHHE MHpA U METO/aX €ro McCieqoBaHus, (opMUpyeTcs
IIOHMMaHHE POJIM CTATUCTUKH KaK UCTOYHHMKA COLMATbHO 3HAUMMON MH(DOPMAIIK U 3aKJIa/IbIBAIOTCS OCHOBBI BEPOSTHOCTHOI'O MBIIIJIEHUS



Onucanue Mmecra yqeﬁnoro npeamMera B y‘leﬁHOM IJIaHe

CornacHo yueOHOMY IUIaHy HIKOJIBI HA U3yYE€HUE MAaTEeMAaTUKU Ha CTYIIEHH OCHOBHOTO 0011ero o0pa3oBanust oTBoIUTCS 374 4 U3 pacuera 3 4 B HEAEIIO 7 Kiace;
4 qaca B Henemo 8, 9 Kiacc.
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IHVIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA HIPOI'PAMMbBbI YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE
OCHOBHOI'O OBIIET'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3VJIbTATBI

JInuHOCTHBIE Pe3ynbTaThl OCBOSHHS IPOTPaMMBI Y4eOHOTO Kypca « Anrebpay» XxapakTepu3yIOTCs:

1) narproTHUecKOe BOCITUTAHUE:

MPOSIBICHUEM HHTEpeca K IPOIUIOMY M HACTOALIEMY POCCHHCKOM MaTeMaTHMKH, LEHHOCTHBIM OTHOLIEHHEM K JOCTIKEHUAM POCCHUICKMX MAaTEMaTHKOB M POCCHHCKOU
MaTeMaTHYECKOH IIKOJIBI, K HCIIOIb30BAHHUIO ATHX JOCTIKEHHN B IPYTUX HAyKaxX U MPUKIAIHBIX cdepax;

2) rpaXkJaHCKOE M TyXOBHO-HPABCTBEHHOE BOCIIHTAHHE!

TOTOBHOCTBIO K BBIMOJIHEHHUIO OOS3aHHOCTEH IpakJaHWHA M pealu3alliy €ro Ipas, NPEACTaBICHUEM O MAaTEeMaTHYECKMX OCHOBAX (PYHKIMOHHPOBAHUS PA3IUUHBIX CTPYKTYD,
SIBIICHUH, TPOLIEAYP TPAKIAHCKOTo odiecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKIEHHIO 3THUECKUX MpOOIeM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM
JOCTHKEHUH HayKH, OCO3HAaHHEM BaKHOCTH MOPAJIbHO-ITHUECKUX NMPUHIUIIOB B EATEIBHOCTH YUEHOTO;

3) TpyaoBOE BOCIIUTAHHUE:

YCTaHOBKOW Ha aKTUBHOE y4acTHe B PEIICHUH MPAKTUYECKUX 3a/la4 MAaTeMaTHYeCKON HANpaBlIeHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTeMaTH4ecKoro 00pa3oBaHMsl Ha TPOTSHKEHUH
BCEH KHM3HM JUIS YCHEITHOH MPOQpeCcCHOHAILHON JIESATEIBbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAHHBIM BBHIOOPOM M MOCTPOCHHUEM WHIUBUAYAIBHOH TPaeKTOPHH
00pa3oBaHUs M KU3HEHHBIX TUIAHOB C YYETOM JIMUHBIX HHTEPECOB M O0IIECTBEHHBIX TOTPEOHOCTEH;

4) 5CTETHYECKOE BOCITUTAHHE:

CIOCOOHOCTBIO K O3MOIMOHAIBHOMY W O3CTETUYECKOMY BOCIPHITHIO MaTeMaTHYeCKUX OOBEKTOB, 3ajad, pPEHICHUH, paccyXKIeHWH, yMEHUIO BHJECTh MaTeMaTHYecKHe
3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEHHOCTH HAyYHOTO MMO3HAHHS:

OpHEHTAIMEH B JIEATEILHOCTH HA COBPEMEHHYIO CHCTEMY HAayYHBIX MPECTABICHHH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKA, IPUPOJBI M O0IECTBa, TOHUMAaHHEM
MaTEeMaTHYECKOW HayKH Kak c(epbl 4eIOBEYECKOW NEATENbHOCTH, JTANoB €€ Pa3sBUTHS M 3HAYMMOCTH JUIS Pa3BUTHA IMBIIM3AIIMU, OBJIAJCHHEM S3bIKOM MAaTEMaTHKHA H
MaTeMaTHYECKOU KyIbTypOil KaK CpeJICTBOM MO3HAHUS MHPA, OBJIaJICHUEM MIPOCTEHIINMHU HABBIKAMH HUCCIIEA0BATEIBCKON AEATENBHOCTH;

6) pusudeckoe Bocnuranue, HOPMUPOBAHUE KYIBTYPBI 30POBbSI K AMOIIMOHAILHOTO OJIArOMOTY YHsL:

TOTOBHOCTBIO IPUMEHATh MaTeMaTHUECKHE 3HAHUS B MHTEPECAX CBOETO 370POBbA, BEACHUS 3I0pPOBOr0 00pa3a KM3HHU (3A0POBOE MUTAaHUE, COATAHCUPOBAHHBIN PEXXUM 3aHATUH U
OTAbIXa, peryisipHas Gu3ndeckas akTHBHOCTB), CHOPMHUPOBAHHOCTBIO HaBbIKa peQIIEKCHH, TPU3HAHUEM CBOETO IpaBa Ha OMIMOKY M TaKOTr'O e MpaBa JAPYroro YeloBeKa;

7) 9KOJIOrUYeCKOe BOCIIUTAHHE!

OpHEHTAIMeH Ha MPUMEHEHNE MaTeMAaTUIECKUX 3HAHHUMU JJIsl pEelIeHUs 3a/1a4 B 00J1aCTH COXPaHHOCTH OKPYKAIOICH CpeJibl, IUIAHUPOBAHUS MIOCTYITKOB M OIIEHKH UX BO3MOXKHBIX
MOCJEICTBUHN ISl OKPY’KaIoOIIEH cpelibl, OCOZHAHHEM III00aJbHOTO XapakTepa SKOJIOTMYECKHX MPOOJIeM U MyTeH X pelleHHs;

8) aganTanys K M3MEHSIOLUIMMCSI YCIOBHSAM COLUAIBHON M MPUPOTHOM CPEJIbL:

TOTOBHOCTBIO K JCUCTBHAM B yCIOBHSX HEONPEACIEHHOCTH, TOBBIIIEHUIO YPOBHS CBOCH KOMIIETEHTHOCTH 4€pe3 NMPAKTHIECKYIO NEATEIBHOCTD, B TOM YHCIE YMEHUE YUYUTBCS y
NpYyTUX JIIOJEH, IPHoOpeTaTh B COBMECTHOI NESITENbHOCTH HOBBIC 3HAHUS, HABBIKU U KOMIIETCHLIUY U3 OIbITA IPYIHX;
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HEO0OXOJUMOCTBIO B (DOPMHPOBAHUM HOBBIX 3HAHWM, B TOM 4HUCIIC (OPMYJIUPOBATh WICH, TIOHSATHUS, THIIOTE3bI 00 OOBEKTaX WM SBJICHHUAX, B TOM YKCIE paHEe HECU3BECTHBIX,
0CO3HAaBaTh Je(HUIIUTHI COOCTBCHHBIX 3HAHWH 1 KOMIICTCHTHOCTEH, INTAHUPOBATH CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIIHIO, BOCIIPUHUMATH CTPECCOBYIO CHUTYAIHIO KaK BBI3OB, TPEOYIOMIMA KOHTPMEDP, KOPPEKTHPOBATh MPUHHMAEMbIe PEIIeHUs U
neiicTBus, (OpMyITUPOBATH M OIICHUBATH PUCKH U TIOCIEICTBUS, (OPMHPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIbTATbDI

[lo3naBaTenpHBIC YHUBEPCAIbHBIC yueOHbIE 1EHCTBUS

ba3zoBeie mornueckue AeiCTBUS:

BEISIBIISIT M XapaKTepU30BaTh CYIIECTBEHHBIE NMPU3HAKA MATEeMAaTHYECKUX OOBEKTOB, MOHSATHH, OTHOIICHHWH MEXAY MOHSATHAMHE, (OPMYIHPOBATH OIPENEICHUS MOHSATHUH,
YCTaHaBJIUBATb CYHIGCTBGHHBIﬁ MMpU3HaK KJ'IaCCI/I(i)I/IKaHI/II/I, OCHOBaHUsA 114 0606H_ICHI/I}I 1 CpaBHCHUA, KPUTCPUHU ITPOBOJIUMOI'O aHAJIN3A,

BOCIIPHHUMATD, (OPMYIUPOBATH U MPe0OPa30BBIBATh CYKIACHUS: YTBEPAUTEIbHBIE U OTPULIATEIIbHBIC, CTUHUYHbIC, YACTHBIC U O0II1e, YCIOBHEIE,

BEISBIISITH MaTeMaTHYEeCKHe 3aKOHOMEPHOCTH, B3aWMOCBSI3U W MPOTHUBOpPEUMs B (akTaxX, NAaHHBIX, HAOJIOJCHUSX W YTBEPKACHUSAX, MpEIIaraTb KPUTEPUU I BBISBICHUS
3aKOHOMEPHOCTEN M MPOTUBOPEUHIA;

ACJIaTh BbIBOABI C MCIIOJIB30BAHUCM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U HHAYKTUBHBIX YMO3aKJIIO‘IeHI/II‘;I, YMOSaKJHO'-IeHI/Iﬁ 110 aHAJIOTHUH,

pa3bupaths J0Ka3aTeNbCTBA MATEMATHYECKUX YTBEPXKIACHHUN (IIPSAMBIE U OT MPOTHUBHOTO), MMPOBOJUTH CAMOCTOSITENILHO HECIIOKHBIC JTOKA3aTEIbCTBA MaTeMaTHUECKUX (DaKToOB,
BEICTpauBaTh APTyYMEHTAIINIO, IPUBOIUTH IPUMEPHI K KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PaCCYKICHUS;

BBIOMpaTh croco0 pemieHus y4deOHOW 3ajaud (CpaBHHMBATh HECKOJBKO BapUAHTOB PEIIEHUs, BHIOMPATh HanOoyiee MOAXOAANIMHA C y4ETOM CaMOCTOSITEIBHO BBIJEIEHHBIX
KpUTEpHUEB).

BbazoBrie nccnenoBaTensCKue 1eUCTBUS:

WCTIOJIB30BaTh BOMPOCKHI KaK MCCIIEe0BATEILCKUI NHCTPYMEHT MO3HaHUS, (OpMYIHPOBaThH BOIIPOCHI, PUKCUPYIOIIME TIPOTUBOPEUHE, MTPOOIEeMY, CAMOCTOSATENLHO YCTaHABIUBATh
HMCKOMOE U JIJaHHO€, (OPMUPOBATH TUTIOTE3Y, APTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHUE;

MPOBOJIUTH TI0 CAMOCTOSTEIBHO COCTABICHHOMY IIJIAHY HECJIOXHBIH SKCIIEPUMEHT, HEOOJBIIIOE MCCIICOBAHNE 110 YCTAHOBICHHIO OCOOCHHOCTEH MAaTEMaTHYeCKOro OO0BEKTa,
3aBHCHMOCTEH 00BEKTOB MEX Ty COOO0H;

CaMOCTOSITEIbHO (JOPMYJIMPOBATh OOOOIICHHUS U BBIBOJIBI 10 Pe3ysibTaTaM IPOBEAEHHOTO HAONIOICHUS, UCCACIOBAHUS, OLCHUBATD JOCTOBEPHOCTD MOJYYCHHBIX PE3YJIbTaTOB,
BBIBOJIOB M 00OOILEHMIA;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTUE MPOLIECCA, & TAKXKE BBIABUTATH MPEAIOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBUSX.

Pa6ora ¢ uadopmariueii:

BBISIBJISITh HEZOCTATOYHOCTh U U30BITOYHOCTH HH(POPMAIIMH, JAHHBIX, HEOOXOIUMBIX IS PEIICHUS 33/1a4H;

BEIOMpaTh, AaHAIM3UPOBATh, CHCTEMATHU3UPOBATh M MHTEPIIPETUPOBATH MHPOPMAIIHIO Pa3IMYHBIX BHIIOB U (HOPM IIPEICTABICHUS;

BEIOMpaTh hopMy mipeacTaBiIeHUsI HHPOPMAIIUH U WILTIOCTPUPOBATH pelllaeMble 3aJ1a4d CXeMaMH, THarpaMMaMu, WHOH rpaduKoi U X KOMOWHAIUSAMHU;

OLICHUBAThH HAJIEKHOCTh MHPOPMAITUH TTO0 KPUTEPHUSIM, MPEIOKEHHBIM YUUTEIEeM HITH c(HOPMYITHPOBAHHBIM CAMOCTOSTEIIHHO.

KoMMyHHKaTUBHEIC YHUBEPCAIBHEIC YICOHBIC ICHCTBUS:
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BOCTIPHHUMATD U (OPMYJIMPOBATH CYKIEHHS B COOTBETCTBHUHU C YCIOBHSAMH M LENSIMH OOLICHUS, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUSI B YCTHBIX M MUCHMEHHBIX
TEKCTax, JaBaTh MOSICHEHUS 10 XOAY PEUIeHMs 3aJa4l, KOMMEHTHPOBATh MOTY4YEHHBIN pe3yJIbTarT;

B X0Jle 00CYX/IeHHs 3a1aBaTh BOMPOCHI 110 CYLIECTBY 00CYKIaeMOi TeMbl, MPOOJIEMBI, PEIIaeMOl 3a[auu, BbICKAa3bIBaTh UICH, HALICICHHbIE HA TIOUCK PEILCHMS, COMOCTABIIATh
CBOU CYXJAEHHS C CYXICHUSIMHM IPYTUX YYaCTHHKOB AMAJIOra, OOHapy)KHBaTh pa3iM4yMe U CXOACTBO IO3MLUI, B KOPPEKTHOH ¢opme (HopMyaupoBaTh pasHOIiacus, CBOU
BO3paKEHUS;

MPEICTABIATh Pe3yIbTaThl PELICHUS 3aJaud, SKCIIEPUMEHTA, MCCICIOBaHUs, MPOEKTa, CAMOCTOATE]BHO BBIOMPATh (hopMaT BBICTYIUICHHMSA C Y4E€TOM 3a/1ad MPE3CHTALUHU U
0COOCHHOCTEN ayTUTOPHIH;

MOHUMATh U UCTIOJIB30BaTh MIPEUMYIIECTBAa KOMaHTHON U UHIUBU Ly adIbHOM pabOThI IPH pellleHNH y4eOHBIX MaTeMaTHYECKHX 3a/1a4;

MPUHUMATH [IE1b COBMECTHOW NESATENBHOCTH, IJIAHUPOBATh OPTraHU3allUI0 COBMECTHOM pabOTHI, paclpelesaTh BUABI PadoT, JOrOBapUBAaThCs, 00CYKAATh MPOLECC U PE3yJIbTaT
paboThL, 00001IaTh MHEHHS HECKOJIBKUX JIFOIEH;

y4acTBOBaTh B IPYMIIOBEIX (hopMax paboThl (00CykIeHHsI, 0OMEH MHEHHSMH, MO3TOBBIE IITYPMBI H JPYTHUE), BHIIOIHATH CBOIO YaCTh pabOTHl M KOOPAUHUPOBATH CBOU JCHCTBHS
C IpyTUMH 4ieHAMH KOMaH]Ibl, OLIEHUBATh KAUECTBO CBOETO BKJIaa B OOMINH MPOAYKT IO KPUTEPHSIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMH B3aHMOICHCTBHSL.

Perynarusnble yHHBEpCcanbHbIe YdeOHbIC NEHCTBUS

CamoopraHuzanusi:

CaMOCTOSITEIBHO COCTABIIATH TUIAH, AITOPUTM PELICHUS 3aJa4u (WK €r0 YacTb), BBIOMPATh CIIOCO0 PEHIeHUs ¢ YYETOM MMEIOIINXCS PECYPCOB H COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTHPOBATh BAPHAHTHI pEIICHUH C Y9ETOM HOBOW MH(OpMAIIHH.

CaMOKOHTpPOIIb, SMOLIMOHATIEHBIA WHTEIUIEKT:

BJIa/IETh CIIOCO0AaMU CaMOMPOBEPKH, CAMOKOHTPOJIS IIpOIecca U pe3yiIbTaTa pelieHns MaTeMaTHIeCKON 3a1auu;

MPeIBUIETh TPYTHOCTH, KOTOPBIE MOTYT BO3HHKHYTh NPW PEIICHWH 3a/la4d, BHOCUTh KOPPEKTHUBBI B JCATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB, HAIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OLIEHMBATh COOTBETCTBUE PE3yJIbTaTa JESTEIBHOCTH ITOCTABICHHON LIEJIN U YCIIOBHAM, OOBSICHATH NMIPUUYMHBI JOCTHKECHUS WIM HEJOCTIKEHMS LIE€JIH, HAXOAUTh OIIHOKY, JaBaTh
OLIEHKY MIPUOOPETEHHOMY OTIBITY .

[NPEAMETHBIE PE3VYJIbTATHI

K koHIty 00yueHus B 7 kj1acce 00y4arOUUiCs MOIYUHUT CICAYIOUIUE TPEIMETHBIC PE3YJIbTAThI:

Yucna v BBIYUCIICHUS

BBIIOSIHATH, COUeTast YCTHBIC U TUChMEHHBIE TIPHEMBI, apUPMETHISCKUE ASHCTBUS C PAllMOHATBHBIMU YHCITAMH.

HaxoauTh 3Ha4YEHWs YMCIOBBIX BBIPAKCHUH, MPUMEHITh Pa3HOOOpa3HbIE CIIOCOOBI M MPHEMBI BHIYMCICHUS 3HAYCHUH NPOOHBIX BBIPAKEHHM, COEPKAIIMX OOBIKHOBEHHbBIC M
JeCATUYHBIE IPOOH.

[TepexoauTh OT OHOM (HOPMBI 3aMUCH YUCEI K APYToi (peoOpa3oBbIBaTh AECATHYHYIO APOOb B OOBIKHOBEHHYO, OOBIKHOBEHHYIO B IECATHYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECATUIHYIO TpOOBb).

CpaBHHBATb U yIOPSI0YMBATh PAIMOHATBHBIC YHCIIA.



OKpyryiaTh yncia.

BuInOmHATE NPUKUAKY U OLIEHKY pe3yJIbTaTa BEIYMCICHUN, OLIEHKY 3HAUE€HUH YMCIIOBBIX BBIPAXKEHUH. BBIMOTHATS NEHCTBUS €O CTENEHSIMH C HATypaJIbHBIMH MTOKa3aTesIMHU.
[IpuMmensTh NpU3HAKU JETUMOCTH, PA3I0KEHHE HA MHOXKHUTEIN HATyPAJIbHBIX YHUCEIL.

Pemate nmpakTHKO-OpUEHTHPOBAHHbIE 3a[1a4H, CBS3aHHBIE C OTHOIIEHHEM BEJIMYMH, IPONOPLIHOHAIBLHOCTBIO BEIMYUH, POLEHTAMU, HHTEPIPETUPOBATh PE3YJIbTaThl PEICHHS
3a7a4 ¢ y4€TOM OTPaHUYCHH, CBSI3aHHBIX CO CBOMCTBAMH PacCMaTpUBaEMBIX OOBEKTOB.

AnreOpanvecKue BBIPAXKEHUS

Hcnonp3o0BaTh anreOpandeckyro TEPMUHOIOTUIO M CUMBOJIMKY, IPUMEHSTh €€ B IIPOLIECCE OCBOCHHUS YIEOHOTO MaTepHara.

HaxonuTh 3HaueHus1 OyKBEeHHBIX BBIPAXKEHUH MPHU 3aIaHHBIX 3HAUCHHSX MEPEMEHHBIX.

BrimoaaaTs Hp606pa3OBaHH5{ [CJIOro BBIPAXKCHUA B MHOT'OYJICH ITPUBEACHHUEM HOI[OGHLIX cllara€MbIX, paCKpbITUEM CKOOOK.

BhImonHATs yMHOXKEHHE OJHOYJICHAa HA MHOTOYJIEH M MHOTOWIEHAa HA MHOTOWICH, IPUMEHATH (POPMYJIBI KBapaTa CyMMBI M KBaJpaTa Pa3HOCTH.

OcCylIeCTBIIATh Pa3JIOKEHHE MHOTOWICHOB HAa MHOXHTENW C TOMOINBIO BBIHECEHHS 3a CKOOKM OOIIEro MHOXXHUTENS, TPYNITUPOBKH ClIaraeMbIX, NPUMEHEHHUS (QOopMyln
COKPAILEHHOI'O0 YMHOKEHUS.

[IpumensTh npeodpa3oBaHUsI MHOTOWIECHOB AJISl PELLICHHUS PAa3IMYHbBIX 33734 U3 MaTEMaTHKH, CMEXKHBIX IIPEIMETOB, U3 PEATbHOM NPAKTHKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATYPaIbHBIMU TTOKA3aTEISIMH TS TPe0Opa30BaHSI BRIPAIKEHHUIA.

YpaBHEHUS U HEPABEHCTBA

Pewate nMHEWHBIE YpaBHEHUS C OJHOM NIEPEMEHHOM, IPUMEHSS MIPAaBUJIA IIEPEX01a OT UCXOJHOIO YPABHEHUS K PAaBHOCUIBLHOMY eMy. IIpoBepATh, ABIIETCS JIM YUCIO KOPHEM
YpaBHEHHUS.

[MpumensTh Tpaduyeckre METOIbI IPU PEIICHUN JINHEWHBIX YPABHEHUH H UX CHCTEM.

[TonGupate mprUMepbI Map YUCe, SIBISIOMNXCS PelIeHHeM JTHHEWHOT0 YPaBHEHHUS C IByMsI IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH I'pa(yK JMHEHHOTO YPaBHEHHS C IBYMS IIEPEMEHHBIMH, OJIB3YACh IPaMKOM, IPUBOANUTE IPUMEPHI PELLICHUS ypaBHEHUSI.

Pemate cucteMsl ABYX JIMHEHHBIX YPaBHEHHH C IBYMS IEPEMEHHBIMH, B TOM YHCJIE Tpa@UecKH.

CocraBisth 1 pemaTtb JIMHEHHOE YpaBHCHUC HUJIU CUCTEMY JIMHEMHBIX ypaBHeHI/Iﬁ 110 yCJIOBHIO 3aJla4u, UHTCPIIPETUPOBATEL B COOTBETCTBUU C KOHTCKCTOM 3aJiavdn HOJ'Iy‘-IGHHLIfI
pe3yJbTar.

OyHKIUU

I/I306pa>1<aTI) Ha KOOp)II/IHaTHOI‘/’I HpﬂMOﬁ TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM KOOpAWHATaM, JIy4dH, OTPE3KH, HWHTCPBaJibl, 3allMChIBATb YHCJIOBBIC IIPOMEKYTKH Ha
anre0pamdIecKoM S3BIKE.

OtMeuaTs B KOOPAWHATHOM INIOCKOCTH TOYKH IO 33JaHHBIM KOOPAMHATAM, CTPOUTD I'paduKu JTMHEHHBIX QyHKOMA. CTpouTh rpaduk GyHKIUH y = [X|.

OnuceIBaTh C IIOMOIIIBIO (1)YHKI_H/II7I HU3BECTHBIC 3aBUCUMOCTU MEXKAY BECIIMUYMHAMU: CKOPOCTh, BPEMs, paCCTOAHUEC, II€HA, KOJIMYCCTBO, CTOMMOCTD, ITPONU3BOAUTCIIBHOCTL, BPEMHI,
00BEM paboTHI.

HaxonuTs 3HaueHne QyHKIUU 110 3HAYCHUIO €€ apryMeHTa.

[lonumars rpaduyeckuii ciocod npeAcTaBiIeHUs U aHAIN3a HHPOPMALMH, U3BJIEKAaTh U HHTEPIIPETUPOBATH HH(POPMALIKIO 13 TPaMKOB PeabHBIX HPOLECCOB M 3aBUCHMOCTEH.

K KOHIY 06yqum1 B 8 Kjacce 06yqa}01u1/1171c;1 MOJIYYUT CJICAYIOMINEC NPCIMETHBIC PE3YJIbTAThI:

Yucia 1 BEIYHUCIICHUS
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Hcnonp30BaTh HaYaIbHBIC MPEJCTABICHNS O MHOKECTBE JICHCTBUTENBHBIX YHCEN IS CPABHEHUS, OKPYTJICHUS U BRIYMCICHUH, N300pakaTh ACHCTBUTENbHBIC YKCIa TOYKaMHU Ha
KOOPJAHMHATHOM NPSMOM.

[IpumensTs moHATHE apUPMETHUECKOr0 KBAAPATHOI'O KOPHS, HAXOOWTh KBAJApAaTHbIE KOPHM, MCIOJIB3YS NPH HEOOXOIUMOCTH KAJIBKYJIATOP, BBIIOJHATH IIPEeoOpa3oBaHMA
BBIPAXKCHUI, COAEpKAIINX KBAaIpaTHbIE KOPHU, HUCIIOJIb3Ys CBOMCTBA KOPHE.

Hcnonb30BaTh 3amucu OONBIIMX U MaJIbIX YHCEIN C MIOMOIIBIO ASCATHYHBIX ApoOel U crenenei uuncia 10.

AnreOpanvecKue BBIPAXKEHUS

[IprMeHsTh NOHSITHE CTENEHHU C LIEJIBIM [I0Ka3aTelIeM, BBIIOIHITh IPe00pa3oBaHusl BBIPAKEHNUHN, COEPKALIUX CTEIICHHU C LEJIbIM II0Ka3aTeNeM.

BEIMONHATS TOKAECTBEHHBIE TPEOOPA30BaHUS PAllHOHATBHBIX BHIPaYKEHUI HA OCHOBE MTPABMJI JEMCTBUI Hal MHOTOWICHAMH U anreOpandecKiuMHU APOOSIMH.

PacknanpiBaTe KBafpaTHBIM TPEXUIEH HA MHOXKHUTEIN.

[IpumensTs npeoOpa30BaHus BBIPAKECHUHN U1 PEIICHUS Pa3JInUHbIX 3a/1a4 U3 MaTeMaTHKH, CMEXKHBIX [IPEIMETOB, U3 pealbHON MPAKTUKH.

YpaBHEHUS U HEPABEHCTBA

Pemats nuHeliHble, KBapaTHbIE YPAaBHEHHS U PallMOHAJIbHBIE YPaBHEHMSI, CBOJAIINECS K HUM, CHCTEMBI ABYX YPaBHEHUHN C IBYyMsI IEPEMEHHBIMH.

[IpoBoauTh mpocTeiiine uccaenoBaHusl YpaBHEHUH U CUCTEM YPaBHEHHH, B TOM 4HCIEe ¢ IPUMEHEHHEM Ipaduyeckux NnpeacTaBieHuil (ycTaHaBIUBaTh, UMEET JI ypaBHEHHE
WM CHCTEMa ypaBHEHUI peleHus, €ClIM UMEET, TO CKOJIbKO, U IIpoUee).

[lepexoanuTh OT cIOBECHOH (OPMYIHPOBKM 3ajaud K e€ ainreOpandeckoil MOAENH C MOMOIIBIO COCTABJICHUS YPAaBHEHHS WM CHCTEMbl YPaBHEHH, HMHTEPIPETHPOBATH B
COOTBETCTBHUHU C KOHTEKCTOM 33J1a4M MOJyUYeHHBIN pe3ysbTaT.

[IpuMeHsTh CBOMCTBAa YMCIOBBIX HEPABEHCTB IJISi CPABHEHMs, OLEHKH, pellaTh JMHEHHbIC HEpaBeHCTBA C OJHOM NEPEeMEHHOW M HMX CHUCTEMBI, JaBaTh IpaUuecKylo
WJUTIOCTPALIMIO MHOKECTBA PEIIeHNI HEpaBEHCTBA, CUCTEMbI HEPaBEHCTB.

DyHKIUU

[lonumate ¥ KCHOJIB30BaTh (YHKUMOHAIBHBIE MOHSATHA M S3BIK (TEPMHHBI, CUMBOJHMYECKHE OOO3HAUCHHMs), ONPEAEIATh 3HAadeHHe (YHKUMU MO 3HAYCHWIO apryMEHTa,
OIIpeneIsiTh CBOMCTBA PyHKIMHU O €€ rpaduKy.

Crpouts rpaduku 311eMeHTapHBIX GYHKIWI BUA:

y=k/x, y=x2,y=x3,y = x|, y = VX, ONIHCHIBATH CBOICTBA YHCIOBOI (ByHKIIHH 10 &8 rpaduKy.

K xoH1y 00yuenus B 9 kiacce 00ydaromuiics OIYIUT CIEAYIOIIHE IPEIMETHbIEC Pe3yIbTaThl:

Uucna v BEIYHCIIEHUS

CpaBHUBATh U yIOPSIOUYNBATH PAITMOHAIBHBIE M HPPAIIOHAIBHBIE YHCIIA.

BrimonHsaTh apudMeTHueckre ISHCTBHS C pallMOHATBHBIMU YUCIIAMH, COYETasl YCTHBIC M MUChbMEHHBIE IPUEMBI, BHITIOHATE BHIYACICHUS ¢ HPPAITHOHATEHBIMH YHCIIAMH.
Haxoauts 3HaueHus cTenenel ¢ HeabIMU oKa3aTeNs MU U KOPHEH, BBIYUCIIATh 3HAUYEHUS YHCIIOBBIX BBIPaKEHUH.

OKpyIJIATh AEHCTBUTENBHBIE YKCIIA, BHITOIHATH NPUKUAKY PE3yJIbTaTa BEIUMCIECHUH, OLIEHKY YMCIIOBBIX BBIPAXKEHUI.

YpaBHEHUS U HEPABEHCTBA

Pemate nuHeliHbIE M KBaApaTHBIE YPaBHEHUS, yPaBHEHUS, CBOJSIINECS K HUM, IPOCTEHIIINE APOOHO-pAlIHOHATILHBIE yPaBHEHUSI.

Pemats cuctemsl 1ByX TMHEWHBIX YPaBHEHUH C IByMS IEPEMEHHBIMHU U CUCTEMBI IByX YPAaBHEHUI, B KOTOPBIX OJTHO YPaBHEHUE HE ABIACTCS TMHENHBIM.

Pemate TexcTOBBIE 331a4K AIre0pandecKuM ClIOCOOOM C ITOMOILBIO COCTABIICHUS YPABHEHUSI WIIM CUCTEMBI IBYX YPAaBHEHUH C JBYMs [IEPEMEHHBIMH.

IIpoBoauTh mpocTeiiliue uccaer0BaHus YpaBHEHUH U CUCTEM YpPaBHEHHI, B TOM 4HCie ¢ IPUMEHEHHEM Ipaduyeckux NpeacTaBieHuil (ycTaHaBIUBaTh, UMEET JIM ypaBHEHHE
WM CHCTEMa ypaBHEHUI peleHus, €ClIM UMEET, TO CKOJIbKO, U IpoUee).



Pemate nuHeiiHbIC HEpaBEHCTBA, KBaIpAaTHbIC HEPABEHCTBA, M300paKaTh PEIICHHE HEPABEHCTB HA YHCIIOBOM MPSMOIi, 3aIMCHIBATh PEIICHUE C IIOMOIIBIO CHMBOJIOB.

Pemath cucTeMbl JMHEWHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKITIOYAIOIINE KBAaJApPaTHOS HEPABEHCTBO, M300paKaTh PEIICHUE CUCTEMbl HEPABCHCTB HA YMCIIOBOW MPSMOIA,
3aIMCBHIBATh PEIICHHE C TIOMOIIBIO CHMBOJIOB.

Hcronp30BaTh HEPaBEHCTBA MIPU PEIICHUH PA3IMYHBIX 331a4.

DyHKIUU

PacriosnaBate  (QyHKIMM ~ WM3ydYeHHBIX  BUAOB.  lloka3plBaThb ~ CXeMaTHYeCKHM  pACIONOKEHWE  HAa  KOOPAMHATHOM  IUIOCKOCTH  rpadukoB  (yHKIHMHA
Buma:y = kx, y =kx+ b,y =k/x,y =ax2 + bx + ¢,y =x3, y =Vx, y = |X|, B 3aBHCHMOCTH OT 3HaYeHHMiI KO3 DHUIHECHTOB, ONICHIBATE CBOACTBA DYHKIIHIL.

Ctpouts 1 n300paxarb CXeMaTH4eCKU rpaduKy KBAPaTUIHBIX (YHKIHA, OMMCHIBATH CBOMHCTBA KBAPATUYHBIX (QYHKIHHA MO UX TpaduKam.

Pacno3naBath kBagpaTHYHy0 QYHKIHIO IO (popMyIie, PUBOAUTH MPUMEPbI KBaJAPATUUHBIX (QYHKIMH U3 peabHOM )KU3HH, PU3UKH, TEOMETPHH.

YucnoBkle MOCIeI0BaTeIbHOCTH H IPOTPECCHH

Pacno3HaBath apruMETHUECKYIO  TEOMETPUYECKYIO TIPOrPECCHHU TIPH Pa3HBIX CIIOCOo0ax 3aaHusl.

BBINOTHAT BEIYUCIICHHS C UCTIOIb30BaHUEM (POPMYJI N-TO WieHa apU(PMETUICCKON U TE€OMETPUICCKON MPOTPECCHi, CYMMBI MIEPBBIX N YICHOB.

N300paskaTh WieHBI MOCIEAOBATEIIFHOCTH TOYKAMU HA KOOPIMHATHOM TJIOCKOCTH.

Pemate 3aaun, CBsI3aHHBIE C YHCIOBBIMH TTOCIIEIOBATEIFHOCTSAME, B TOM YHCIIE 33/1a91 U3 PEATbHOM )KHU3HH (C UCTIOIb30BAaHUEM KAJIBKYIIATOPA, IU(PPOBBIX TEXHOIOTHIA).

COJAEPKAHUE YYEBHOI'O NTPEAMETA «AJITEBPA)

7 knace
1. Yncaa, Bprunciiennsi. BelpaxkeHus, Toxk1ecTBa, ypaBHeHUsl
UYucnoBble BBHIPAKEHUS C MEPEMEHHBIMU. 3apoXaeHue anreOpsl B Henpax apupmetuku. An-Xopesmu. [Ipocteiimne npeodpa3oBanus BeIpaKeHUN. Y paBHEHHE,
KOpPEHb ypaBHEHHA. JIMHEHHOE ypaBHEHUE C OJHOM NEpeMEHHOH. PelleHMe TEKCTOBBIX 3aJad METOAOM COCTaBIEHMS ypaBHEHHMH. CTaTUCTHUYECKHE
XapaKTePUCTUKH.
OcHoOBHAasl 1eJIb — CHUCTEMAaTU3UPOBATH U 000OLIUTH CBEIEHUS O MPeoOpPa3oBaHUIX alreOpandecKux BHIPAKEHUN U peIlIeHHH YPAaBHEHUN C OHOM MepeMEeHHOM.
[lepBass Tema kypca 7 Kiacca SBIS€TCS CBS3YIOIIMM 3BEHOM MEXIy KypcoM MaTeMaTHMKH S5—6 KiaccoB M KypcoMm anredpel. B Hell 3akpemstorcs
BBIUUCIIUTENIbHBIE HABBIKM, CUCTEMATH3UPYIOTCd U 000O0IIAI0TCS CBEACHUS O NMPeoOpa3oBaHMAX BBIPAKEHMH W pelleHuH ypaBHeHHMH. HaxoxkeHue 3HaueHHH
YHCJIOBBIX U OYKBEHHBIX BBIPAXKEHHUH Ja€T BO3MOXHOCTh TOBTOPUTD € yUalIMUMKCS MTpaBUIIa JEHCTBUI ¢ pallMOHaIbHBIMU
qucIaMUd. YMEHHsI BBIIOJIHATh apu(METHUECKUe JACUCTBUS C pallMOHAIBHBIMU YHCIAMHU SIBISIOTCS OMOPHBIMH JJIsi Bcero Kypca anredpsl. CiieyeT BBISICHHUTS,
HACKOJIBKO MTPOYHO OBJIAJICNI UMH y4Yallluecs, U B Clly4ae He0OXOJUMOCTH OPraHU30BaTh MOBTOPEHHE C II€JIbI0 JTUKBUJIALIUH BBISBIEHHBIX MpoOesoB. Pa3zsurtuio
HAaBBIKOB BBIUMCIICHUH TOJKHO YJENATHCS CEphe3HOE BHUMAHME U B JAbHEHIIIEM NPU U3yYSHUH JPYTUX TeM Kypca anreOpsl. B ¢Bs3u ¢ paccMoTpeHneM Bompoca
O CPaBHCHMHM 3HAUYCHUMN BBIPAXKCHUN PACIIUPSIOTCS CBEACHUS O HEPABEHCTBAX: BBOISATCS 3HAKH HEPABEHCTB, TA€TCs MOHATHE O JBOMHBIX HEPABCHCTBAX.
ITpu paccmoTpeHnu npeoOpa3oBaHuil BeIpaXKeHUH (hopMabHO-0TIEPaTUBHBIE YMEHUS OCTAIOTCS HA TOM K€ YPOBHE, YUallhecs MMOJHUMAIOTCS Ha HOBYIO CTYIICHb B
OBJIaJIcHUM Teopueil. BBoAsTCS NMOHATUS «TOKAECTBEHHO PAaBHBIE BBIPAXKEHUSN», (TOXKIECTBO», «TOXKIECTBEHHOE IpPeoOpa3oBaHUE BBIPAXKEHUI», COIEpKaHUE
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KOTOPBIX OyJIeT MOCTOSHHO PAcCKphIBAaTbCA M YIIYOJATHCS MpPU HM3YYCHUH NpeoOpa3oBaHUMl pazmHuUHBIX anreOpandeckux BbIpaxkeHuid. [lomuepkuBaercs, 4To
OCHOBY TOKJE€CTBEHHbIX NPEOOpa30BaHUN COCTABJISIFOT CBOMCTBA JEHCTBMM HaJ| 4YMCIaMU. YCHIIMBAETCA POJb TEOPETUUYECKUX CBEICHMH NPH PAacCMOTPEHHUU
ypaBHeHUH. C 1enpt0 00€cledeHHs OCO3HAHHOI'O BOCHIPUATUS YYallUMUCS QJITOPUTMOB pEIIEHHUsS YpaBHEHUH BBOAMUTCS BCIIOMOIaTEIbHOE IOHSTHE
PaBHOCWJIBHOCTH YpaBHEHUH, POPMYJIUPYIOTCS U Pa3bsCHAIOTCA HAa KOHKPETHBIX IPUMepax CBOWCTBA paBHOCWIBHOCTH. JlaeTcs MOHATHE JTMHEHHOIO ypaBHEHUS U
UCCIIIyeTCs BOIPOC O YHCIe ero KOpHel. B cucteme ynpakHeHH 0co00e BHUMaHHE YACISIETCS PEUICHUIO YPaBHEHUH BUIa aX = b pH pa3inyHbIX 3HAYCHHUSX a
u b. Ilpogomxkaercst pabota Mo GOPMUPOBAHUIO Y YUYALIUXCSl YMEHHUS UCIIOIB30BATH allllapaT ypaBHEHUI KaK CPEICTBO VISl PEIICHUS] TEKCTOBBIX 331a4. Y POBEHb
CJIO)KHOCTH 3ajlad 3/1eCh OCTaeTCsl TaKuM XKe, Kak B 6 kiacce. M3yueHHe TeMbl 3aBEpIIACTCS] O3HAKOMJICHHUEM YYalllUXCSl C MPOCTEUIIMMH CTaTUCTUYECKUMU
XapaKTepUCTUKAMU: CPETHUM apu(METUYECKHM, MO0, MEIUaHOH, pa3MaxoM. Ydaluecs J10JKHbI YMETh UCIOJIb30BaTh 3TH XapaKTEPUCTUKH JJIs aHaJIu3a psja
JAHHBIX B HECJIOKHBIX CUTYaIUsX.

2. ODyHKuMU

@yukus, obnacte onpeneneHus QyHKuuu. Berancnenue 3HaueHwid Gyakmmm no ¢opmyne. I'papux ¢ynkuuu. [Ipsimas mponopunuoHaIBHOCTh U €€ Tpaduk.
Jluneitnas pyHkuus u ee rpadux.

OcHoOBHasl HeJb — O3HAKOMUTH YYAIIMXCS C BOXHEHINMMH (YHKIMOHAJIHHBIMH TMOHATHUSAMHU W C TpapuKaMH HPSIMOH MPOMOPIUOHAIBHOCTH M JIMHEHHOMN
¢yHkuun obuiero Bujaa. JlaHHas Tema SBISETCS HadalbHBIM 3TAallOM B CHUCTEMaTHYeCKOW (PYHKLUMOHAJIbHON MOJTrOTOBKE ydaIMXCs. 37ech BBOIATCS TaKHe
MOHSTHSI, KaK

(byHKIMA, apryMeHT, obnacTe omnpeneneHus GpyHkuuu, rpapuk QyHkiuu. OyHKIUSA TpaKTyeTcs Kak 3aBUCUMOCTb OJIHOW MEPEeMEHHOM OT Apyroi. Yuammecs
MIOJIy4aroT MEepBOE MPEJCTaBIEHUE 0 crocobax 3anaHus QpyHkuuu. B naHHO# Teme HaumHaeTcs paboTa 1mo (GOPMHUPOBAHUIO y YYAIIUXCS YMEHUN HaXOIUTh IO
¢dopmyIe 3HaueHrne PYHKINHU 110 U3BECTHOMY 3HAUEHHUIO apIyMEHTa, BBIIOJIHATH Ty K€ 3aJauy 1o rpaduky U pemars o rpaduky oOpaTHYIO 3a1a4y.
@OyHKIMOHAIbHbIE TIOHATHUS MOJIy4al0T CBOIO KOHKPETU3ALIMIO NTPU U3yUYEHUU JIMHEWHON (YHKIIMM U €€ YaCTHOTO BUa — MPSIMOW NMPONOPLHUOHAIBHOCTH. Y MEHUS
CTPOUTH U YUTATh IpadUKU 3TUX (YHKUMH HIMPOKO HUCHOJB3YIOTCA KaK B CAMOM Kypce anreOphbl, Tak M B Kypcax IeOMETpUH U (U3MKU. Ydaluecs TOJIKHBI
MOHUMATh, KaK BIIMSCT 3HAK KO PHIIMEHTa Ha PACTIOIOKESHUE B KOOPIUHATHOH IIocKocTH rpaduka pyHkuun y = kx, rae u K # 0, kak 3aBucut ot 3HadeHuit K u b
B3aMMHOE pacrojiokeHne rpadukoB 1ByX ¢yHKIMHA Buga y = kx + b. dopmupoBanue Bcex (PyHKIIMOHAIBHBIX MOHATUH U BBIPAOOTKA COOTBETCTBYIOIIMX HABBIKOB,
a TaKKe M3Y4YeHHE KOHKPETHBIX (YHKIIMM COMPOBOXKIAIOTCS PACCMOTPEHHEM IPHUMEPOB PEATbHBIX 3aBUCHUMOCTEH MEXIy BEIWYMHAMM, YTO CIOCOOCTBYET
YCUJICHHIO TIPUKJIIAIHOM HAIPaBJIEHHOCTHU Kypca ajareopsl.

3. CTeneHb ¢ HATYPAJbHBIM MOKA3aTeJIeM

CTemneHb ¢ HATypaTbHBIM MOKa3aTeleM H ee cBoicTBa. OqHounen. dyHKINN y = X2, y = X° 1 UX rpadukm.

OcHoBHas1 LeJib — BbIPa0OTATh YMEHHE BBIMOJIHATh ACUCTBUS HAJ| CTENIEHSIMHU C HATYpaJbHBIMU [TOKa3aTEIsIMHU.

B nanHON Teme naeTcs ONpEeNeNIeHHE CTENEHHM C HAaTypajbHBIM IOKa3areiaeM. B Kypce MaremMaTuMku 6 Kilacca ydalluecss YK€ BCTPEYAIUCh C NPUMEPAMHU
BO3BEJICHUS YMCEN B CTENEHb. B CBSI3M C BBIYMCICHHEM 3HAYEHUI CTENeHU B 7 Kjacce AAeTcs MPeJCTaBICHHE HAaXOXKIECHWU 3HAUYEHUN CTENEHU C MOMOIIBIO
KaJbpKyJsTOpa. PaccMaTpuBaroTCsl CBOMCTBA CTENEHM C HaTypalbHBIM IOKa3aTesneM. Ha mpumepe moka3aTenbcTBa CBOMCTB CTENEHU YYalllUECs BIIEPBBIE
3HAKOMSATCS € JJOKa3aTeIbCTBaMH, MPOBOAMMBIMU Ha aireOpandeckoM marepuane. CBOWCTBA CTENEHHM C HATypalbHBIM I1OKa3aTeleM HAXOIAT MPUMEHEHUE NpU
YMHOXEHUHU OJIHOUYJICHOB M BO3BEJICHUHU OJIHOWIEHOB B CTeneHb. [Ipyu HaxoXIeHNH 3HAYeHUH BBIPAXKEHUH, COIEpIKALIMNX CTENEeHH, 0c000e BHUMAHUE CIEIYEeT
00paTuTh Ha TIOPAIOK JeicTBuit. PaccMoTpenue GpyHkmuii y = X%, y = X° M03BOJIAET MPOJOIKUTE paboTy Mo (hOPMUPOBAHUIO YMEHHUIA CTPOUTH U YHTaTh rpaduKu
(yHkuuit. BaxkHo 06paTUTh BHUMAaHHE YYAIIUXCA HA 0COOEHHOCTH rpaduka GyHKIUU y = X2: rpadHK IIPOXOIUT Yepe3 Hauaio KOOpAuHaT, ock Oy ABJIAETCS ero

3
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OCBIO CHMMETPHH, rpadHK PAcHOJIOKeH B BEPXHEH MONYIIOCKOCTH. YMeHHe CTPOMTh rpaduku (GyHKIHH y = X° U y = X° HCIONBb3yeTcs i 03HAKOMJICHHS
ydarmxcs ¢ Tpa@u4eckuM coco0OM penieHns YpaBHEHHH.
4. MHoOrO4wIeHbI
Mmuorounen. CioxeHue, BHIYUTaHUE U YMHO)KEHHE MHOTOWIEHOB. Pa3noxeHne MHOrO4JI€HOB Ha MHOKHUTEIH.
OcHoOBHas 1eJIb — BbIPA0OTaTh YMEHHE BBITIOJHATH CII0KEHHE, BEHIUUTAHUE, YMHO)KEHHE MHOTOWICHOB U Pa3JI0KCHNE MHOTOYJICHOB HA MHOKUTEJIH.
Jannas Tema wurpaer (yHAaMEHTAIBHYIO pOJb B (OPMHUPOBAHMM YMEHHS BBIIOIHATH TOXICCTBEHHBIE INPEOOpa3oBaHMs anreOpanvecKuX BBIPAKECHUI.
dopmupyembie 37ech HopMaTbHO-ONIEPATUBHBIC YMEHHUS SBIISIFOTCS OTIOPHBIMH TIPH M3YYCHUH JICHCTBUI C PAIlMOHAIBHBIMHU JPOOSIMU, KOPHSMH, CTCIICHSIMHU C
palMOHAIBHBIME TOKa3aTeNsIMH. VI3ydeHue TeMbl HAauMHAETCS C BBEICHUS IMOHATHH MHOTOWIEHA, CTAaHAAPTHOTO BHJa MHOTOWIEHA, CTENICHH MHOTOYJICHA.
OCHOBHOE M€ECTO B 3TOI
TEME 3aHMMAIOT AJTOPUTMBI JCHCTBUH C MHOTOWICHAMH — CJIOXKEHHUE, BBIYMTAHUE W YMHOKCHHE. YUalluecs IOJDKHBI MOHMMAaTh, YTO CyMMY, Pa3HOCTb,
MPOM3BEICHUE MHOTOYWICHOB BCET/Ia MOXHO NPEICTaBUTh B BHJC MHOrOWICHA. J[eHCTBUS CIOKEHUS, BBIUUTAHUS M YMHOXKCHUS MHOTOYICHOB BBICTYIAIOT KaK
COCTaBHOW KOMIIOHEHT B 3aJJaHUSX Ha MpeoOpa3oBaHus LENbIX BeIpakeHHid. [loaToMy HenenecooOpa3HO MepexoIuTh K
KOMOMHHPOBAHHBIM 33J[aHUSIM TIPEXKJIE, YeM YCBOCHBI OCHOBHBIC alropuTMbl. Cephe3HOC BHHMAHHE B ITOH TeME YICISICTCS Pa3ioKECHHIO MHOTOWICHOB Ha
MHOXKUTEIN C TOMOIIBIO BBIHECCHHUS 32 CKOOKM OOINEro MHOMKHUTEISI M C IOMOIIBI0 IpynnupoBKH. COOTBETCTBYIOIIME MPEOOpa3OBaHUs HAXOAAT MIMPOKOE
pUMEHEHHE KaK B Kypce 7 Kitacca, Tak ¥ B IMOCIEAYIOMINX Kypcax, OCOOCHHO B IEMCTBUAX C PallMOHAIBHBIMH APOOSMHU.
B nanHO#M Teme ydamuecs BCTPEUArOTCs C MPHMEPaMH HCIONIB30BaHUs pacCMaTPHUBAEMBIX MPeoOpa3oBaHUi MPH PEIICHUH Pa3sHOOOpa3HBIX 33/1a4, B YACTHOCTH
NPU PEUICHUH YPaBHEHUH. DTO MO3BOJISET B XOJI€ U3YyUYCHHUS TEMbI MPOJIOJDKUTH paboTy 1Mo (POPMUPOBAHUIO YMEHHS peliaTh YPAaBHEHUS, a TAKKE PEIIaTh 3a1a4u
METOJIOM COCTaBJICHUS YpaBHEHUI. B unciio yrnpaxHeH!i BKIFOUAIOTCS HECIIOKHBIC 3aJaHUs Ha JI0KA3aTeIbCTBO TOXK/CCTBA.
5. ®opmyJibl COKPAIEHHOT0 YMHOKEHHUs
dopmynsl (a + b)? = a2 £ 2ab + b2, (a £ b)® = a3 £ 3a’b + 3ab® + b3, (a £ b) (a® + ab + b%) = a® +b3. TIpumenenne HopMyn COKpANIEHHOTO YMHOKEHHUS B
npeoOpa3oOBaHUAX BEIPAKEHUH.
OcHoBHasi meJb — BEIPa0OTaTh yMEHHE NPUMEHSATh (HOPMYIBI COKpAIIEHHOTO yYMHOXKEHHUS B NPEOOpa3OBaHMSAX WENBIX BBHIPAKCHUH B MHOTOWICHBI M B
pa3I0KeHUU MHOTOYWICHOB Ha MHOHTEJIH.
B nmanHOl Teme mpopoinkaeTcs padoTta mo (OPMHPOBAHMIO Y YYalMXCS YMEHHUS BBIOJIHATH TOXKICCTBEHHBIC MPeoOpa3oBaHUs LENbIX BbhIpakeHHH. OCHOBHOE
BHMMaHHE B TeMe yjensercs popmynam (a - b) (a + b) = a2- b?, (a £ b)? = a £ 2ab + b% Vuammecs J0omKHBI 3HaTh 9TH GOPMYIIE X COOTBETCTBYIONINE CIOBECHEIE
(opMyTHPOBKH, yMeTh IPUMEHSATH HX KaK «CJeBa HAIpPaBoy, TaK U «CIpaBa HaleBo». Hapsy ¢ ykazaHHBIME paccMaTpUBaloTCs Takxke dopmyisl (a + b)® = a’+
3a%b + 3ab? £ b®, a®> £ b3 = (a £ b) (a® + ab + b?). OxHAKO OHM HAXOIAT MEHbIIIEE MPUMEHEHHE B Kypce, HOITOMY He ClIeyeT M3IHIIHE YBIEKAThCS BHIIONTHEHHEM
YIpaXHEHUH Ha WX WCIOJB30BaHUE. B 3aKIIOYMTENBbHONW YacTH TEMbl pacCMaTPUBAETCS MPUMEHEHUE PAa3IMYHBIX HPUEMOB PA3JIOKEHUS MHOTOWICHOB Ha
MHOHTEJIH, a TAK)KEe MCITOJIb30BaHUE IPe0Opa30BaHM [ETBIX BRIPAKEHUH IS PEIICHHs IIMPOKOTO KpyTa 3a/1a4.
6. Cucrembl JTMHEHBIX YPABHECHU I
Cucrema ypaBHeHU. PellieHre cucTemMsbl ABYX JIMHEWHBIX YPABHEHUN C ABYMS MIEPEMEHHBIMU U €r0 Fr€OMeTprUUecKas HHTeprpeTanus. Pelenne TeKCTOBbIX 3a/1a4
METOJIOM COCTABJICHUS CUCTEM YPaBHCHUH.
OcHOBHasl 1eJIb — O3HAKOMHUTD YUYAIIUXCS CO CIIOCOOOM PEIICHUs CHCTEM JIMHEWHBIX YPAaBHEHUH ¢ ABYMsI IEPEMEHHBIMH, BEIpa00TaTh YMEHUE PEIIaTh CHCTEMBI
YpaBHEHUI U IPUMEHSTh MX MPH PEUICHUH TEKCTOBBIX 3a/1a4.
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N3ydenue cucreM ypaBHEHUH pacrnpeensercs Mexay Kypcamu 7 u 9 kiacco. B 7 kinacce BBOIUTCS IOHIATHE CUCTEMBI M paCCMaTPUBAIOTCSI CUCTEMBI JIMHEHHBIX
ypaBHeHUH. V310%KeHne HauMHAeTCsl C BBEIEHUS MOHATHS «IMHEHHOe ypaBHEHHUE C JBYMs IEpeMEHHbIMU». B cucTeMy ynpakHEHUI BKJIIOYAIOTCS HECIOXKHbIE
3aJjaHMs Ha PeUICHHUE JTMHEHHBIX YPaBHEHUH € IByMs IEPEMEHHBIMH B LENbIX ynciaax. DopMupyeTcs ymMeHue CTpouTh rpaduk ypaBHeHHs a + by = ¢, rae a # 0
i b # 0, npu pa3IMYHBIX 3HAYCHUSIX a, b, c. BBenenue rpaduueckux

00pa3oB JaeT BO3MOXKHOCTh HAIJISIHO MCCIIEAOBATh BOIPOC O YHCIIE PEHICHUH CUCTEMBI IBYX JIMHEHHBIX YpaBHEHHH C IByMs nepeMeHHbIMH. OCHOBHOE MECTO B
JAHHOM TeMe 3aHMMAaeT M3yYeHHE AJITOPUTMOB PEIIEHHs] CUCTEM JIByX JMHEHWHBIX YpPaBHEHUH C JByMs MEPEMEHHBIMU CHOCOOOM MOJCTAHOBKU U CIIOCOOOM
CJIOKCHHUA. BBGHGHI/IG CUCTCM MO3BOJIACT 3HAYUTCIBHO PACHIMPUTL KPYT TCKCTOBBLIX 3a/ad, pCHIACMbIX C ITOMOIIBIO arrmapara aJII‘GGpBI. HpI/IMeHeHI/IC CHUCTEM
yIpoLIaeT Npolecc NepeBoja JaHHbIX 3a7jaud ¢ OOBIYHOIO S3bIKa Ha S3bIK YPABHEHUI.

7. IloBTOpEHUE

8 kiace

1. Yucaa n Bpruucjenus. PannonanbHbie 1poou.

Panmonanshas npo6s. OcCHOBHOE CBOMCTBO JIpo0H, cokpaieHue apobdeit. ToxmaecTBeHHbIe TPeoOpa3oBaHus pallMOHANBHBIX BhIpakeHud. OyHkuus y = kx u ee
rpaduk.

OcHoBHasl 1eJIb — BBIPA0OTaTh YMEHHE BBIIOJIHATH TOKECTBEHHBIE PE0OPa30BaHMs pallMOHAIBHBIX BHIPAXKEHUH.

Tak kak AefcTBUSI C pallMOHAIBHBIMU JIPOOSMHU CYIIECTBEHHBIM 00pa30M ONMMPAIOTCS Ha JEHCTBUS C MHOTOWIEHAMH, TO B Hayajie TeMbl HEOOXOIMMO MOBTOPUTH C
ydaliuMucs npeoOpa3oBaHus LeNbIX BbIpakeHUH. [ 1aBHOE MEeCTO B JaHHON TeMe 3aHMMAIOT aIrOPUTMbI AEUCTBUH Apo0sSMH. Yyaliuecs JODKHBI IOHUMATh, YTO
CYMMY, Pa3HOCTb, IPOU3BEIACHUE U YAaCTHOE JIpoOeil Bceraa MOXKHO IPeICTaBUTh B Buje Apoou. [IpnoOperaemble B JaHHON TeMe€ YMEHHS BBIIIOJIHATh CIOKEHUE,
BBIUUTAHNE, YMHOKEHHE U JIeJIeHUe JIpoOeil SBISIOTCS OMOPHBIMU MpeoOpa3oBaHUSAX JPOOHBIX BeIpakeHHH. [loaToMy MM cienyer yaenutb ocoboe BHUMAaHHUE.
Henenecoobpa3Ho nepexoauTh K KOMOMHUPOBAHHBIM 33JaHUSIM Ha BCe JEMCTBUSI C APOOSIMHU Mpexie, 4eM OyAy YCBOEHbI OCHOBHBIE aITOPUTMBI. 3aJIlaHUSI HA BCE
JEeUCTBUS € APOOSMHU HE JIOJKHBI ObITh M3JIMIIHE T'POMO3AKUMHM M TpyldoeMKuMu. Ilpyn HaxoxaeHuM 3HaYeHHH IpoOeil JaroTcs 3aJaHMs Ha BBIUMCIECHUS C
ITOMOIIBIO KalbKyJIATOpa. B TaHHON TeMme pacIIMpsrOTCS CBEACHHUS O CTaTUCTUYECKHX XapaKTepUCTUKAaX. BBOOWTCSA MOHATHE CpemHEro rapMOHMYECKOrO psaa
MOJIOKUTETBHBIX YKcel. M3yueHne TeMbl 3aBepIIaeTcsi paCCMOTPEHUEM CBOMCTB rpaduka GyHKIUU

2. KBagpaTHble KOpHU

[Tonatue 00 uppaMoHAIBHBIX YKciaaX. HegocTaTouHOCTh palvoHaIbHBIX YHCEN JUIsl TEOMETPUUYECKUX U3MEpPEHH, HppaloHaibHble yiciaa. O0mmue cBeeHus O
NEeNCTBUTENBHBIX unciax. KBamgpataeiii kopeHb. [loHsATHE 0 HaXOXACHWUU TPHUOIMIKEHHOTO 3HAYEHUS KBAJApaTHOTO KOpHSA. CBOWMCTBA KBAJAPATHBIX KOPHEH.
ITpeoOpa3oBanus BBIpaKEHHI, COAEPIKAIMX KBAAPATHbIE KOPHU.

OcHoBHasi LeJIb — CHCTEMaTU3UPOBATh CBEJIEHUS O PAllMOHATIbHBIX YMCIIAX U 1aTh IpeJCTaBlIeHne 00 HPPallMOHANIBHBIX YHCIaX, PACIIUPUB TEM CAMbBIM MOHATHE
0 4KcIIe; BbIpaboTaTh yMEHUE BBIIOIHATH IPE0Opa30BaHus BBIPAKEHUM, COACPIKAIIMX KBAAPATHbIE KOPHH.

B nanHoll TeMe yuaiuecsl MOJIy4alOT HadajJbHOE MPEICTABIEHHWE O MOHATHM AeiicTBUTENnbHOro umcia. C 3TOM Leablo 0000IIAI0TCS M3BECTHBIE YYallluMCs
CBEICHUS O PallMOHAJIBHBIX 4Kciax. /i BBEACHMs MOHATUS UPPALMOHATIBHOIO YHMCIIA UCIOJIB3YETCSl MHTYUTUBHO NPEACTABICHUE O TOM, YTO Ka)KJbIil OTPE30K
HMMEET JUIMHY U MOTOMY KaKJI0M TOUKE KOOPAMHATHOM MPSMON COOTBETCTBYET HEKOTOpoe yucio. [lokaspiBaeTcs, 4To
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CyIJ_IeCTByIOT TO4YKH, HC UMCIOIIIHEC paI_[I/IOHaJIBHBIX a6cu1/1cc. HpI/I BBCIACHHNU ITOHATHUA KOpHSI ITIOJIC3HO O3HAKOMUTH yqamnxcsi C HAXO0XIACHUEM KOpHCfI C MIOMOIIIBIO
KaJbKyJsisTopa. OCHOBHOE€ BHUMAHUE yICTSACTCS MOHATHIO apu(PMETHIECKOTO KBaIpaTHOTO KOPHS M CBOMCTBAM aprU(METUUECKUX KBAAPATHBIX KOPHEH.
JI0Ka3bIBAOTCSI TEOPEMBI O KOPHE U3 MPOU3BEACHUS U JPOOH KOTOPHIC MOIYYAI0T IPUMEHEHHE B IPEOOPA30BAHUSIX BBIPAKCHHM, COEPIKANTUX KBAIPATHBIC KOPHHU.
CrnenmaibHO€ BHUMAHHE yIEACTCS OCBOOOXKICHUIO OT UPPAMOHATILHOCTH B 3HAMEHATeIe ApoOor YMeHHue mpeoOpa3oBhIBATh BhIPAKEHHUS, COICpPKAIINEe KOPHH,
9acTO UCTIOIB3YETCS Kak B CAMOM Kypce alnreOphl, TaK U B Kypcax reéOMEeTpUH, alreOpsl U Hadall aHanmm3a. [IpomoimkaeTcst pabora mo pa3BUTHIO (YHKITMOHATBHBIX
MpeACTaBIeHUH yuanuxcs. PaccmaTpuBarorest pyHKIMU, CBOMCTBA U TpadUKH.

3. KBaaparHble ypaBHeHUs
KBanpatHoe ypaBHenue. @opmyna KOpHEH KBaJpaTHOTO ypaBHEHHUs. PeleHue panuoHaNbHBIX ypaBHEeHUH. Pernenue 3amay, NpUBOASIIMX K KBaJApaTHBIM
YPaBHEHUSAM M IIPOCTEHIINM PAllHOHAJIBHBIM YPAaBHEHUSIM.
OcHoBHasi LeJIb — BBIPA0OTATh YMEHHUS pelIaTh KBaJApaTHbIC YPAaBHEHUS U MPOCTEUIITNE pAllIOHATIbHBIC YPABHEHUS U PUMEHSATh UX K PEHICHUIO 3a/1a4
B Hauane TeMbl NpPUBOAATCS NPUMEpPHI PELICHUS HEMOJHBIX KBAaJAPATHBIX ypaBHEHUH. DTOT MarepHall cUCTeMaTusupyercs. PaccMarpuBaioTcs alrOpUTMbI
pelIeHUs] HETOJIHBIX KBAaPATHBIX YPABHEHUIN pa3IMyHOro Buaa. OCHOBHOE BHUMAHME CIEAYET YACIUTh PELICHUIO YPaBHEHUH BHIa ax’+bx+c=0,taea#0,c
WCIOJIB30BaHUEM (GOpMYINbl KOpHe. B nmaHHON Teme ydammecss 3HakomsTcs ¢ (opmyinamu Buera, BhIpaXalOMIMMH CBS3b MEXKIY KOPHSIMH KBaJPaTHOTO
ypaBHeHUs U ero kodddunuentamu. OHU UCHONIB3YIOTCSA B JalbHEHIIEM MPU JOKA3aTEIbCTBE TEOPEMBbI O PA3NIOKEHUHM KBaJPAaTHOTO TPEeXu/ieHa Ha JMHEHHbIE
MHOXHUTEJH. Y4Yalluecss OBJIAJEBAIOT CIOCOOOM peIIeHHs] TPOOHBIX PaAllMOHAIBHBIX YpPaBHEHUU, KOTOPBIM COCTOMT B TOM, UTO pEIICHHE TaKWX YpPaBHEHUU
CBOAMTCS K PEIICHHUIO COOTBETCTBYIOIIMX IIEJIBIX YPAaBHEHUH C MOCIEAYIOIIUM HCKIIOUEHHEM MOCTOPOHHMX KOpHeW. M3ydeHue naHHOM TeMbl MO3BOJISET
CYHIGCTBGHHO paCHII/IpI/ITI) annapaT ypaBHeHI/II\/JI, I/ICHOJ'IB?;yCMI)IX JJISA peIIICHI/Iﬂ TCKCTOBBIX 3a1a4.
4. HepaBencrBa
UYucnoBble HEpaBeHCTBa M MX cBoiicTBa. [lousieHHOE cloKeHHME U YMHOXXEHHME YHUCIIOBBIX HepaBeHCTB. [lorpemHocTs M TOYHOCTh NMpUOIMKeHus. JIuHelHble
HEPaBEHCTBA C OJHOM MEPEMEHHON U UX CHCTEMBI.
OCHOBHaﬂ oeJb — O3HAKOMUTH yqanmxcs[ C HpI/IMCHeHI/Iel HepaBeHCTB IJI1 OICHKHU 3Ha‘-I€HI/II\/'I Bblpa)KeHI/If/'I, BI)Ipa60TaTI> YMeHI/IC pemaTI) J'II/IHGI\/'IHI:IG HepaBeHCTBa
C OJTHOM mepeMeHHOM u uX cucteMbl. CBOMCTBAa YHCIOBBIX HEPABEHCTB COCTABIAIOT Ty 0a3y, Ha KOTOPOW OCHOBAHO peIlleHHE TUHEHHBIX HEPABEHCTB C OJHOMN
nepeMeHHON. TeopeMbl 0 NMOYJIEHHOM CJIOKEHUW U YMHOKEHHH HEPABEHCTB HAXOAWTH MPHUMEHEHHWE MPH BBITOJIHEHUM IMPOCTEHUINNX YIPAXHEHUH Ha OLICHKY
BBIPQXXEHUH 110 METOJy TpaHUIl. BBOASTCS MOHATHSI aOCOMIOTHOM MOTPEIIHOCTH U TOYHOCTU MPHUONIKEHHUSI, OTHOCUTEIBHOMN MOTPEITHOCTH. Y MEHUS TPOBOIUTH
)IeJIYKTI/IBHI)Ie paCCY)KJIeHI/IH nonyanoT paSBI/ITI/Ie KakK HpI/I JOOKa3aTeJIbCTBaAxX YKaSaHHBIX TeopeM, TaKk " HpI/I BBIITOJTHCHHU N ynpa)KHeHI/Ifl Ha O0Ka3aTcJabCTBa
HEpaBEHCTB. B CBsI3U C pelieHueM JMHEWHBIX HEPAaBEHCTB C OJHOM MEPEMEHHO: JAETCs MOHATHE O YHCIOBBIX MPOMEXYTKaX, BBOISATCS COOTBETCTBYIOIIHE
Ha3BaHUA W 00O3HauYeHUsA. PacCMOTpPEHHIO CHUCTEM HEPAaBEHCTB OJHOM TEPEMEHHOW MPEANIeCTBYET O3HAKOMJICHHE YYaIUuXCsl C MOHSATHUSMH TIEPECeUeHUs W
00beINHEHNST MHOYKECTB.
[Ipu penieHNN HEPABEHCTB MCIIONIb3YIOTCS] CBOMCTBA paBHOCHIIBHBIX HEPABEHCTB, KOTOPBIE Pa3bICHAIOTCS HAa KOHKPETHBIX MpuMepax. Oco0oe BHUMaHHE CIeAyeT
yIETUTh OTpabOTKe YMEHUS peliaT MpocTeillie HepaBeHCTBa BUAa ax > b, ax < b, 0CTaHOBUBIINCH CHEIHAIBLHO HA ClIy4ae, KOT/ia B 9TOM TeMe paccMaTpUBaeTCs
TaKKe pelieHnue CUCTEM JBYX JTUHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOM, B YaCTHOCTH TaKMX, KOTOPHIE 3alMCaHbl B BUJC IBOWHBIX HEPABCHCTB.
5. CTenenpb ¢ meJbIM MOKAa3aTeJdeM. JJIeMEHThl CTATHCTHKH
Cremnens C 1eNbIM TIOKa3aTesieM U ee cBoicTBa. CTaHmapTHBIN Bu uncia. HadansHble cBeieHUsT 00 OpraHU3aIiii CTATUCTUICCKUX UCCIICTIOBAHUMN.
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OcHoOBHasl 1eJIb — BBIPA0OTAaTh YMEHHE IPUMEHSTh CBOMCTB, CTENICHH C LIEJIBIM IOKa3aTelIeM B BBIYMCICHUAX U IPeoOpa3oBaHUsSX CHOPMHUPOBATH HAYAIbHBIC
MPEJCTAaBICHHS O COOPE U TPYIITUPOBKE CTATUCTUYCCKUX NAaHHBIX, UX HATJISIHOW MHTEPIPETAIINH.

B aT10i1 TeMe GpopMyIUpyIOTCS CBOKWCTBA CTENEHH C IEJIBIM TToKa3aTesieM. MeTol ToKa3aTeNbCTBA 3TUX CBOMCTB IMOKA3BIBACTCS HA MMPUMEPE YMHOKCHHSI CTETICHEH
C OJIMHAKOBBIMU OCHOBaHUsMHU. J/laeTcsi IOHSATHE O 3aIMCH YMCIIa B CTAHJAPTHOM Bujie. [IpuBOASATCS MPUMEPHI UCTIONB30BaHUS TAKOW 3aITUCH B (PU3HKE, TEXHUKE U
JIpyrux 00NAcTsIX 3HAHWM. Ydaluecs MOTy4YaloT HadallbHBIE TPECTABICHHUS 00 OpraHW3alliu CTATHCTUYECKUX UcclieqoBaHuid. OHU 3HAKOMSTCS C MOHSATHSIMHU
TCHEPaIbHON M BBIOOPOYHOW COBOKYIHOCTHU. [IpUBOISATCS MPUMEPHI MPEICTABICHUS] CTATUCTUYCCKUX JTAHHBIX B BUJE TAOJIMIl YaCTOT M OTHOCHTEIBHBIX YacCTOT.
Yyamumcst peiaraloTcs 3a/laHusl Ha HAXO0XJICHHUE M0 TaOJIUIe YacTOT TaKMX CTATUCTHUYECKUX XapPaKTEPHUCTHK, KaK cpenHee apuMeThuuecKkoe, Mojaa, pa3Max.
PaccmarpuBaercss BONpOC O HArJBSIIHOW MHTEPIPETAIlMM CTATHCTUYECKON WHQOpManuu. V3BECTHBIC y4YalIMMCs CIIOCOOBI HArJISIIHOTO TPEACTaBICHUS
CTATUCTUYCCKUX NAaHHBIX C IIOMOIIBIO CTOJI6LIaTI>IX M KPYTOBBIX JUArpaMM pacClIupAr0TCA 3a CHCT BBCACHUA TaKUX HOH?[TI/If/'I, KaK IMOJIMI'OH U TUCTOrpaMmMma.
6.IToBTOpeHHe

9 kJ1acc

1. Ywucaa u Beruuciaenus. Kpaaparnunasa pynkuus
®ynxrms. Coiicta Gynkmmii. KBagpatHslii Tpexunen. Pasnoxenne KBagpaTHOTO TpexdwieHa Ha MHOXKHUTenn. OyHkius y = ax? + bx + ¢, ee cBoiicTBa 1 rpaduK.
CrenenHas GyHKUUS.
OcHoBHasi LeJIb — PacIIiPUTh CBEJIEHUS O CBOMCTBaX (PyHKUMMN, O3HAKOMUTD yUYaIIUXCS CO CBOMCTBAMH U rpapuKoM KBaJpaTUUHON (PYHKIIMH.
B Hauane TeMbl cuCTEeMaTH3UPYIOTCS CBeieHUs O QyHKUUAX. [IOBTOPSAIOTCS OCHOBHBIE MOHATHA: (YHKILHUS, apTyMEHT, 007acTh onpeneneHust GyHKINH, rpaduk.
JlaroTcst MOHATHS O BO3PACTaHUU M YOBIBAaHMU (DYHKIIMHU, TPOMEKYTKAX 3HAKOMOCTOSHCTBA. TeM caMbIM co3iaercs 0as3a [ YCBOSHMSI CBOIMCTB KBaJpaTHUYHOUN U
CTeTIeHHON (YHKLUUMH, a Takke JUId JajdbHeHmero yriayOieHus (QyHKIMOHAIBHBIX MpeJICTaBICHUM NpH H3yYeHMHM Kypca aiureOpbl M Hayal aHajiu3a.
[ToAroTOBUTENBHBIM 1IATOM K HM3YUYEHHIO CBOMCTB KBaJpaTUYHOW (PYHKIMM SIBISETCS TAaKK€ PACCMOTPEHHME BOMpOCAa O KBAJPAaTHOM TPEXUIEHE M €ro KOpHSX,
BBIICJICHUH KBaJpaTa JABYWICHA U3 KBaJPpaTHOIO TPEXWIEHA, Pa3I0KEHUH KBAJAPaTHOIO TPEXWIEHA HA MHOXKHUTEIIN.
U3ydenne KBagpaTHdHON (YHKIMH HAUYMHAETCS C PACCMOTpeHHs (GYHKIHH y = ax’, ee CBOHCTB M 0COOEHHOCTeil rpaduka, a Takke APYTHX YAaCTHBIX BHIOB
KBaJpaTH4HOH GyHKIMH — (QyHKIMHA y = ax® + b, y = a (x - M)?. DTH cBeleHHs UCTIONb3YIOTCS MPH U3yYeHHH CBOMCTB KBAJApAaTHUHOM (yHKIMH OBIIEro BUAIA.
BaskHO, 9TOOHI yuanuecs MOHSIIH, 4To rpaduk QyHKIME y = ax> + hX + ¢ MoeT GBITh TomydeH u3 rpaduka GpyHKIHH y = ax’ ¢ TIOMOIIBIO ABYX TapajlleTbHBIX
nepesocos. [Ipuembl mocTpoennus rpaduka GyHKIuH y = ax? + bx + ¢ oTpabaThIBaloTCs Ha KOHKPETHBIX IpEMepax. IIpu 3ToM 0co60e BHUMaHHUE CIeAyeT YAeIuTh
(OpMHPOBAHUIO Y YYAIllUXCSl YMEHHUS YKa3bIBaTh KOOPJIMHATHI BEpUIMHBI Mapadoiibl, €€ 0Ch CHMMETPHH, HampaBiieHue BeTBed napaloubl. [Ipu usyuenuum stoit
TeMBbl JajJbHENIee pa3BUTHE MOIy4aeT YMEHHE HaXOIUTh MO rpaduKy MPOMEXYTKH BO3pacTaHUs U yObIBaHUS (PYHKLHMH, a TaKkKe MPOMEKYTKH, B KOTOPBIX
(GYHKIHS COXpaHAeT 3HAK. YUaIHecss 3HAKOMSITCSI CO CBOWCTBAMU CTEIIEHHOW (QyHKIMH y = X" IPH YETHOM M HEYETHOM HATypaILHOM TOKaszarene N. BBoautcs
MOHATHE KOpHS N-il creneHn. OHU MOTYyYat0T MPEICTABICHNE O HAX0XKICHUH 3HAYCHUH KOPHS ¢ TOMOIIBIO KaJbKYIATOPa, IPUYEM BbIPaOOTKa COOTBETCTBYIOLIMX
yYMEHUI HE TpedyeTcs.

2. YpaBHeHHUs M HEPABEHCTBA C OJHOW MepeMeHHO
Lenbie ypaBHeHus. J{poOHBIE paliioHalIbHBIE YpaBHEeHUs. HepaBeHCcTBa BTOPO# CTENEHH ¢ OJJHOM IepeMEeHHOM. MeTo1 HHTEepBaJIOB.
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OcHOBHAasl HeJIb — CHCTEMAaTU3UPOBATh U 000OIINTH CBEJCHUS O PEUICHUH LENbIX U JPOOHBIX PAllMOHANIBHBIX YPAaBHEHHUN C OJHOM IepeMeHHON, cpopMUpOBaThH
yMEHHe pelllaTh HepaBeHCTBA BUa ax’ + bx + ¢ > 0 wmm ax? + bx + ¢ < 0, rie a # 0. B 3T0ii TeMe 3aBepmiaeTcs U3ydeHHe PAlOHANBHBIX YPAaBHEHHI C OJIHOI
nepeMeHHoi. B cBA3M ¢ 3TUM MPOBOAMTCS HEKOTOpPOE O0O0OIIEHHE W YIiIyOJieHHE CBEACHUH 00 ypaBHEHHSX. BBOIATCS MOHATHS IIETIOT0 PALMOHAIBHOTO
YPAaBHEHHS U €r0 CTEIECHU. YUalluecs 3HAKOMSTCS ¢ PEIIEHUEM YPaBHEHUH TPEThEH CTENEHU M YETBEPTOM CTENEHU C IOMOILBIO PA3I0KEHUS HA MHOXKHUTEIN U
BBEJICHUSI BCIIOMOTaTEJIbHOM NEpEeMEHHOI. MeToa pelleHusl ypaBHEHUI IyTeM BBEACHHS BCIIOMOTATENIbHBIX MEPEMEHHBIX OYJET IIMPOKO MCIIONb30BAaThCs B
JajgbHEHIIeM NP pelieHUH TPUTOHOMETPUUYECKHX, JJorapu(MUUECKUX U APYTHX BUAOB YpaBHEHUH. PacmpsioTcs cBeieHHsl O pelieHUH JPOOHBIX pallMOHAIBHBIX
YpaBHEHUH. YUaluecs 3HaKOMSTCSI ¢ HEKOTOPBIMU CIIEUAIbHBIMU [IPUEMaMH PELICHUS TAKUX YPaBHEHUH.

dopMHUpOBAHUE YMEHUI PelllaTh HEPABEHCTBA BUAA ax’ + bx + ¢ > 0 mwmm ax’+ bx + ¢ < O, rme a # 0 , OCyIIECTBIAETCSA C ONOPOil Ha CBENEHUs O rpaduke
KBaJIpaTUYHON QYHKIMU. Y4yaluecs: 3HaKOMSTCS C METOJIOM MHTEPBAJIOB, C IIOMOIIBbIO KOTOPOI'O PELIAIOTCS] HECIOKHBIE palliOHAIbHbIE HEPABEHCTBA.

3. YpaBHeHHUsI 1 HEPAaBEHCTBA ¢ IBYMH IlepeMEeHHbIMH

VYpaBHeHHe ¢ JBYyMs NEpEMEHHbIMU U ero rpaduk. CucreMbl ypaBHEHUH BTOpOM creneHu. PemieHue 3agad ¢ MOMOIIBIO CUCTEM YpPaBHEHUIl BTOPOM CTENEHM.
HepaBeHncTBa ¢ AByMsI IEPEMEHHBIMU U UX CUCTEMBI.

OcHoBHAafl 1eJIb — BBIPa0OTaTh YMEHHE PEIIaTh MPOCTEHIIINE CHCTEMBI, CO/ICPIKAIINE YPAaBHEHUE BTOPOI CTENICHH C IByMsI IEPEMEHHBIMU, U TEKCTOBBIE 33]]a4H C
IIOMOUIBIO COCTABJICHUS TAKMX CUCTEM.

B nanHoOl Teme 3aBeplaeTcs U3yuyeHUE CUCTEM YPAaBHEHUH C ByMs epeMeHHbIMU. OCHOBHOE BHUMAaHHUE YAESAETCS CUCTEMaM, B KOTOPBIX OJHO W3 ypaBHEHUN
NepBOil cTeneHu, a ipyroe BTopoil. M3BecTHBIN yyanmmces crnocod MOACTaHOBKU HaXOJIUT 37IeCh JaylbHelee NpUMEHEHNE U MTO3BOJISET CBOAUTh PEIICHUE TaKUX
CUCTEM K PELICHHMIO KBaJpaTHOro ypaBHEHHUs. O3HAKOMJICHHE yYallluXCsl C MPUMEpaMU CUCTEM YpPaBHEHHI C IByMs IEPEMEHHBIMH, B KOTOPHIX 00a ypaBHEHHUS
BTOPOH CTENEHH, JOJKHO OCYHIECTBIIATHCA C JOCTATOYHOW OCTOPOKHOCTBIO M OTPAaHUYMBATHCS MPOCTENIIMMHU NpuMepaMi. [IpuBieueHre N3BECTHBIX ydalluMcs
rpadyKOB MMO3BOJISIET IPUBECTU MIPUMEPHI IPaPUUECKOro pemeHus cucreM ypaBHeHUui. C IOMOIIbIo

rpaduUecKux MpeaCTaBIeHUI MOKHO HATJISIHO MTOKa3aTh YYaIIMMCS, YTO CUCTEMBI JIBYX YPaBHEHUH C IBYMs IEPEMEHHBIMH: BTOPOM CTENIEHU MOTYT UMETh OJIHO,
11Ba, TPH, YETHIPE PEIICHUS U HE UMETh PELICHUI.

Pa3zpaOoTanHbIi MaTeMaTHYECKUi ammapar MO3BOJIET CYIIECTBEHHO PACHIMPUTH KJIACC COAEP)KATENbHBIX TEKCTOBBIX 3aJay, PEIIaeMbIX C MOMOIIBIO CHUCTEM
ypaBHeHU. 3ydyeHne TeMbl 3aBeplIaeTcs BBeIEHUEM MOHATUN HEPABEHCTBA ABYMsI IEPEMEHHBIMU U CHCTEMbI HEPABEHCTB C JIByMs lepeMeHHbIMU. CBeleHus

0 rpadukax ypaBHEHHH C JBYMs NEPEMEHHBIMU HCIIOJIB3YIOTCS MpPU WJUTIOCTPALMU MHOXKECTB PEUICHUH HEKOTOPBIX MPOCTEHIINX HEPaBEHCTB C IBYMS
MEPEMEHHBIMHU U UX CHCTEM.

4. Ilporpeccuu

Apudmernueckas U reomeTpuyeckas nporpeccud. @opMyiibl M-ro 4ieHa U CyMMbI MEPBBIX N WIEHOB IMporpeccuu. beckoHeyHo yObIBaroIias reoMeTpuyecKkas
IIPOrpeccusl.

OcHoBHas1 LeJIb — J1aTh MOHATUSA 00 apu(PMETHYECKON U TEOMETPUUYECKOM MPOrpeccrsax Kak YUCIOBBIX MOCIEI0BATENIbHOCTIX 0COO0T0 BU/IA.

[Ipu u3y4yeHUH TeMbl BBOJIUTCS TOHSATHE MOCIEIOBATEILHOCTH, PA3bACHAETCS CMBICI TEPMHUHA «N-H WIEH IOCIeA0BAaTEIbHOCTH», BBIPAOATHIBACTCS YMEHHE
UCIOJIb30BaTh UHAEKCHOE 0003HaUCHHE. DTU CBEJCHUS HOCSAT BCIIOMOTaTEIbHBIN XapaKTep M MCIOJIb3YIOTCS AJI U3Y4YEeHUs apu(pPMETHUYECKON U reoMeTpudYecKoi
nporpeccuii. Pabora ¢ ¢opmynaMu n-ro wieHa U CyMMBI MEPBBIX N YIEHOB MPOTrPecCcHif, TOMUMO CBOETO OCHOBHOTO Ha3HAYEHUs, MO3BOJISIET HEOJHOKPATHO
BO3BpAl[aThCs K BBIYMCICHUSAM, TOXAECTBEHHBIM IPe0oOpa30BaHUSAM, DPELICHUIO YPABHEHUIl, HEPaBEHCTB, CUCTEM. PaccMaTpuBalOTCs XapaKTepUCTHYECKUE
CBOWCTBA apH(PMETUUECKON U TEOMETPHUUECKOM MPOTPECCHil, YTO MO3BOJISIET PACIIMPHUTD KPYTTIpEAaraeMbIX 3ajau.
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5. D1eMeHThI KOMOMHATOPUKH U TEOPUHU BEPOSITHOCTEH

KomOuHaTtopHoe npaBuiio yMHOXkeHHs. [lepecTaHOBKH, pa3MelieHus, couetanns. OTHOCHTEIbHAS 9acTOTa U BEPOSATHOCTh CIIYYalHOTrO COOBITHS. MIcTOKM Teopuun
BEPOSTHOCTEH: CTPAXOBOE JIEIJI0, a3aPTHBIC UTPHI.

OcHOBHasl eJIb — O3HAKOMHTH YYaIIUXCS C MOHATHSAMH MEPECTAHOBKH, Pa3MEIICHHUS, COYCTAHHUS U COOTBETCTBYIOIIUMHU (POPMYJIaMH JIJIS MOJICUeTa UX YHMCIIa;
BBECTHU NOHITHUI OTHOCHTEIbHON YaCTOTHI U BCPOATHOCTHU cnyqaﬁHoro CO6BITI/I$I.

W3ydeHne TeMbl HAUMHAETCS C PEIICHUS 33J]1a4, B KOTOPBIX TPEOYETCS COCTABUTh T€ WJIM MHBIC KOMOMHAIIMK 3JICMEHTOB M MOJICYUTATh UX YUCIO. PasbsicHsercs
KOMOMHATOPHOE TPABHJIO YMHOXXCHHUS, KOTOPOE HCIIONB3yeTCs B JajbHEHIIeM MpH BBIBOAC (OPMYJ JUIsi MOJCYETa YUCHIA MEPECTAHOBOK, Pa3MEIICHHN W
codyeranuii. [Ipu W3ydYeHUM HaHHOTO Marepuansa HEOOXOJMMO OOpaTUTh BHUMAHHE YYAlIUXCS HA pa3jInyMe TMOHATHH «Pa3MEUICHHE» U «COYCTaHUEY,
C(bOpMI/IpOBaTI) Y HUX YMCHHUC OIPCACIIATh, O KAKOM BHUIC KOM6HH3HH§I HUICT pCUb B 3a1a4€. B IIaHHOf/’I TEMC yJalllUCCA 3HAKOMATCA C Ha4aJIbHBIMU CBCACHUSAMU U3
TEOPUH BEpOATHOCTEH. BBOIATCS TMOHATUS «CIy4allHOE COOBITHE», «OTHOCUTEIbHAs YacTOTa», «BEPOSTHOCTh CIy4alHOro coObITHs». PaccmarpuBaroTcs
CTaTUCTUYECKUI U KIaCCUYCCKUI moAXOoAbl K OIMPEACIICHUIO BEPOATHOCTU CJIy‘-IElfIHOFO CO6I>ITI/I$I. Baxmuo O6paTI/ITB BHUMAaHHC y4JalllUXCs HAa TO, YTO KJIACCUYCCKOC
OIpeieJICHUE BEPOSTHOCTH MOYKHO IMPUMEHSTh TOJIBKO K TAKMM MOJICIISIM PEAIbHBIX COOBITHI, B KOTOPBIX BCE MCXO/IbI ABJSAIOTCS PABHOBO3MOKHBIMHU.

6. [TloBTOpEeHUE (MTOrOBOE)

TemaTn4eckoe IJIAHUPOBAHHUE C ONPEACJTCHUEM OCHOBHBIX BU/10B y‘lQﬁHOﬁ ACATECIbHOCTH

7 Kkjaace
MNe || Haumenosanue pazoenos u XapakTeprCTHKa OCHOBHBIX BUJIOB JICATEILHOCTH YUeHHUKA (HA YPOBHE yUeOHBIX NEHCTBHIN)
n/n mem npocpammol
Bcezo|| Koumponvuvie
pabomul

1 |\Yucna u éviuucnenus. 23 2 HaxoauTh 3HaUeHHS YUCIIOBBIX BBIPAKCHUH, a TAKIKE BHIPAKECHUH C IEPEMEHHBIMU TIPU YKa3aHHBIX

Buoipasicenus, 3HAUCHUSX TEpeMeHHbIX. lcmonp3oBare 3HakW >, <, >, <, UYUTaTh WU COCTABISATH JBOWHBIC

mojicoecmea, ypagHenus HEpaBEHCTBA. BBIMOIHATH TPOCTEHIME MPeoOpPa3oBaHusl BBHIPAKCHUI: MPHUBOIUTH IMOXO0OHbBIE

cllaraeMble, pacKphIBaTh CKOOKH B CyMME MJTU Pa3HOCTH BBIPAKECHUU.

Perrats ypaBHEeHHs BUIa ax = b MpH pa3inyHbIX 3HAYEHUAX a U D, a TakKe HECIOKHBIE YPaBHEHNS,
ceojsmMecs K HuM. Mcmosb3oBarh amnmapaT YpaBHEHUMWM [UIsl PELIEHUS TEKCTOBBIX 3a/ad,
HHTEPIPETUPOBATh pe3ynabTaT. FMCnonb30BaTh MNPOCTEUIINE CTATHCTUYECKHE XapaKTEPHUCTHUKHU
(cpennee apudmeTHdeckoe, pazMax, MOJa, MeAuaHa) JJIs aHaAIW3a psAda JAHHBIX B HECIIOKHBIX
CUTYyaLUAX

2 ||@ynkyuu 11 1 Boraucnare 3HaueHust GyHKUWH, 331aHHON (OPMYIIOH, COCTABIATh TAOJIUIBl 3HAYCHUN (YHKIINU.




n/n

Haumenosanue pa3()€ﬂ06 u
mem npocpammol

XapakTeprucTUKa OCHOBHBIX BUJIOB JICATEIBHOCTH YUCHHKA (HA YPOBHE yU€OHBIX JACHCTBUIA)

Bcezo

Konmponsrule
pabomul

[To rpaduky QyHKIMM HaXOAWUTHh 3HaueHHWE (DYHKIMH IO HM3BECTHOMY 3HAYCHHUIO apryMeHTa U
pemrate 0OpaTHYyIO 3a/1a9y.

Crpouts rpaduku mpsMON HPONOPIMOHATIBHOCTH M JIMHEWHOW (YHKIMH, ONHCHIBATH CBOMCTBA
aTuxX QyHKimid. [loHMMaTh, KaK BIMsAET 3HAK KO uIMeHTa K Ha pacnooKeHne B KOOPANHATHON
IUIOCKOCTH Tpaduka

bynkiun y = kX, e K # 0, kak 3aBUCHT OT 3Ha4eHHit K u b B3aumHoe pacrnonoxenue rpadukos
nByx ¢yHkuuii Buna y = kx + b. MatepnperupoBaTh rpaduKe peaibHbIX 3aBUCUMOCTEH,
onuchiBaeMbIX (hopmynamu Buga y = kKx, tne KZ0uy =kx+ b

Cmenenpo c
HAMYpaIbHbIM
nokazamesiem

11

BbIuncisiTh 3HauCHUST BBIPAXKCHUI BUA an, T @ —IPOU3BOJIBHOE YUCIIO, N — HATypalibHOE
YKCJI0, YCTHO M MUCbMEHHO, a TAKXKE C MMOMOIIBIO KaJbKyJsiTopa. @OopMyIHMpOBaTh, 3alMCHIBAThH B
CHMBOJTUUECKOH (popMe 1 000CHOBBIBATH CBOWCTBA CTEIICHHU C HATYpaJib-

HBIM TTOKa3areneM. [IpuMeHsTs cBoMcTBa CTENEeHH ISl TPeoOpa30BaHMs BIPAKECHUH. BHITOTHATH
YMHOXEHHUE OJIHOWICHOB U BO3BEJICHHUE OJTHOWICHOB B cTeneHb. CTpouTh rpaduku GyHKIHHN y = X
u y = x3. Pemats rpaduuecku ypasnenus x> = kx + b, x> = kx + b, rue

k u b — HekoTopbIie yncna

2

Mnozounenut

18

3anucbIBaTh MHOTOUWIEH B CTAHAAPTHOM BHJIE, ONIPENENATh CTEIIEHb MHOTOWIeHA. BBIIOIHATH
CJIO)KE€HUE U BBIYUTAHUE MHOTOUJIEHOB, YMHOXKEHHE OJHOUYICHA HA MHOTOYJIEH U MHOTOWICHA HA
MHOI'O4IEH. BBINOIHATE pa3ioKeHre MHOTO YICHOB HA MHOKHTEIIH, UCITOJIb3Ys BBIHECEHUE
MHOHTEJIS 32 CKOOKH U cIoco0 rpynnupoBKH. [IpuMeHsITh 1eicTBHS ¢ MHOTOWIEHAMH MIPH
pelIeHrnr pa3HOoOOpa3HbIX 33J]1a4, B YACTHOCTH MPHU PEUICHUH TEKCTOBBIX 33/1a4 C TIOMOIIIbIO
ypaBHEHUN

Dopmynwi
COKPAUWeHHO20
VMHOICEHUA

18

Jloka3bIBaTh CIPaBEINIMBOCTh (POPMYJIT COKPALIEHHOTO YMHOXKEHUS, IPUMEHATh UX B
Mpeo0pa30BaHUAX IIENIbIX BIPAKEHUI B MHOTOWIEHBI, a TAKXKE JUISl pa3JI0’KEHUSI MHOTOUIEHOB Ha
MHOXUTENH. VIcroiap30BaTh pa3anyHble TpeoOpa3oBaHMs LEIbIX BEIPAXKEHUH NP PeLICHUN
YpaBHEHMI, JOKa3aTeNbCTBE TOXKAECTB, B 33/1a4ax Ha JIEJTMMOCTh, B BBIYUCIIEHUN 3HAYCHHUH
HEKOTOPBIX BBIPAXKEHUI C TIOMOIIBIO KAJIbKYJIATOpA

Cucmembpl TuHEIHBIX
ypaenenuil

15

Onpenensithb, ABISETCS JIM Mapa YUCell PelIeHUEM JaHHOTO YpaBHEHHUsI C IBYMsI IEPEMEHHBIMHU.
Haxonuts myTéMm nepebopa 1einblie petieHns JMHEHHOTO YPaBHEHUS C IByMsI IEPEMEHHBIMH.
Crpouts rpaduk ypaBHeHus ax + by = ¢, rae a # 0 wiu b # 0. Perats rpadguueckum

17



Ne || Haumenosanue pasoenos u XapakTeprucTUKa OCHOBHBIX BUJIOB JICATEIBHOCTH YUCHHKA (HA YPOBHE yU€OHBIX JACHCTBUIA)
n/n mem npospammel
Bcezo|| Koumponvusie
pabomul
CIO0COOOM CHCTEMBI JIMHEWHBIX YpaBHEHUH C IByMs lepeMeHHbIMU. [IprMensTs crocod
MTOJICTAHOBKH U CIIOCO0 CIIOKECHHUSI IPH PEIICHUH CUCTEM JTUHEHHBIX YPABHEHHM C ABYMS
nepeMeHHbIMU. PelaTh TeKCTOBBIE 331a4H, UCIIONb3Ysl B KAUeCTBE alredpandeckoit Mo-
JIETIM CUCTEMY YpaBHEHUW. IHTEpIpEeTUPOBATh PE3yJIbTaT, MOJYYEHHBIN [TPU PELLIEHUHA CUCTEMBI
‘7 HHoemopeHue ‘ 6 ‘
OBLIEE KOJIMYECTBO 102 9
YACOB 110 IIPOI'PAMME
8 ki1ace
MNe || Haumenosanue pazoenos u XapakTeprucTUKa OCHOBHBIX BUJIOB JIEATEIBHOCTH YUCHHKA (HA YPOBHE yUeOHBIX JCHCTBUIA)
n/n mem npozpammbi
Bcezo|| Koumponvusie
pabomul
1  |Yucaa u BbIYHCTEHUS. 26 2 ®opMyIUpPOBaTH OCHOBHOE CBOMCTBO paIlMOHATIBLHON JPOOH U MIPUMEHSITH €ro i peo0pa3oBaHus
Pauunonanbubie 1poou npoOeit. BBIMOTHATE ClIOKEHHE, BHIUMTAHUE, YMHOXKEHUE U JIEJICHUE paIllMOHAIBHBIX Ipo0eH, a
TaKk)Ke BO3BEACHHE JAPOOU B CTENEHb. BBIMOMHATH pa3NUYHbIE MPEOOPA30BAHUS PAIMO- HATBHBIX
BBIPOKCHUH, TOKA3bIBATh TOXK/CCTBA. 3HATh cBoicTBa PpyHKIMHU Y =KX , T1e K # 0, 1 yMeTh CTpOHUTH
e€ rpaduk. Mcmonb30BaTh KOMIBIOTED ISl UCCIEAOBAHUS MOJIOXKEHHUS Tpaduka B KOOPAHMHATHOM
IUIOCKOCTH B 3aBUCHMOCTH OT K.
[IpuMeHsITh OCHOBHOE CBOMCTBO JIpOOH, pallMOHANBHEIE, IIeIbIe, IPOOHBIC BRIPAXKECHUS;, IPABUIBHO
YIOTPEOISATh  TEPMHUHBI  «BBIPAKEHHUE», «TOXKICCTBEHHOE MpeoOpa3oBaHUE», IMOHUMATh
(hopMyIHUPOBKY 3aJaHHIA: YIIPOCTUTH BBIPAXKEHHE, PA3TI0KUTh HA MHOKUTENH, IPUBECTH K 00IIEMY
3HAMEHATENI0, COKpPaTUTh ApoOb. 3HaTh M TMOHUMAaTh (OPMYJIUPOBKY 3aJaHHM: YIPOCTHUTH
BBIpKEHUE, PA3JI0KUTh HA MHOKUTEIH, IPUBECTH K 00IIEMy 3HAMEHATEITIO
2 |[KBagpaTHbIe KOPHH 24 2 [IpuBOaUTE IPUMEPHI PALIMOHAIBHBIX M HPPALMOHAIBHBIX uncen. HaxoauTe 3HaueHns
apuMeTHUECKUX KBAJAPATHBIX KOPHEH, UCIIONB3YsI P HEOOXOAUMOCTH KAIBKYJIISTOP.

18



n/n

Haumenosanue pa3()€]106 u
mem npocpammol

XapakTeprucTUKa OCHOBHBIX BUJIOB JICATEIBHOCTH YUCHHKA (HA YPOBHE yUeOHBIX JACHCTBUIA)

Bcezo

Konmponsrule
pabomul

JIoKa3eIBaTh TEOPEMBI O KOPHE M3 MPOU3BENEHHUS U APOOH, TOKIECTBO % = & , MPUMEHATH HX B
npeoOpa3oBaHusAX BbIpakeHUH. OCcBOOOXKIATHCS OT UPPALMOHATIBHOCTH B 3HAMEHATEIISAX
peoOpa30BaHKe YHCIOBBIX BBIPAXKEHUMN, COJEPKAIINX KBaIpaTHbIE KOPHU; PeLIaTh YpaBHEHU
BUJIa X?=a; HAXOJUTH MPUOIMKEHHbIE 3HAYEH s KBAPATHOTO KOPHS; HAXOJUTH KBAJPATHEII
KOPEHb U3 TPOU3BENICHHs, APOOH, CTETICHU, CTPOUTH IpaduK QYHKIHU y = Jx ¥ HaxomuTH

3HAYEHUS ITON (PYHKIHMH 110 TpaduKy uiu 1o ¢popmysie; BRIHOCUTh MHOXKHTENb U3-T10] 3HAKa
KOPHS, BHOCUTh MHOXHUTEIb T10]T 3HAK KOPHS; BBIIIOJHATH ITPEOOPa30BAHNE BBIPAKCHHM,
coJiep>KaliX KBaJIpaTHbIE KOPHU.

KBaaparnbie
YPaBHEHU

32

Pematp kBagpatHbie ypaBHeHUS. Haxoauth mogbopoM KOpHH KBaJpaTHOTO YpaBHEHUS, UCTIOIb3Ys
teopemy Buera. MccnenoBars KBaapaTHbIE ypaBHEHHs 1O JUCKPUMHUHAHTY W KOd(h(dUIIEHTaM.
Pemate npoOHBIE palMOHAIbHBIE YpPaBHEHHs, CBOJS pPELICHHE TaKUX YPABHEHUH K pEIICHHIO
JUHENHBIX W KBAJApPAaTHBIX YPaBHEHUU C TOCIEAYIOLUIUM HCKIIOYEHHEM IOCTOPOHHUX KOPHEW.
Pemiate TeKCTOBBIE 331a4M, UCTIONb3Ys KBaJpaTHbIE U APOOHBIE YpaBHEHUS

Pemenue npoOHO pallMOHANBHBIX YPaBHEHUH, pEeLICHHE 3a/1a4 C TOMOLIbIO APOOHO palliOHATBHBIX
ypaBHEHMI; pellleHne YPaBHEHUH C MOMOIIBIO I'padKOB

HepaBencrBa

28

q)OpMy'J'II/IpOBaTB 1 IOKa3bIBaATb CBOMCTBA YHCIOBBIX HCPABCHCTB. Hcnonws3oBaTh arrapar
HCPAaBCHCTB AJId OLCHKHU MOTPCIIHOCTHU U TOYHOCTHU HpI/I6J'[I/I)K€HI/I5[. HaXOHI/ITI) IEepEeCCUCHUC U
O6’BCIII/IHCHI/IC MHOKECTB, B HaCTHOCTH YUCIIOBBIX ITPOMCIKYTKOB. Pemiate nuHeiiHbie HCEpaBCHCTBA.
PemraTte cucTeMbl TUHESHHBIX HCPaBCHCTB, B TOM YHCJIC TaKH

X, KOTOPBIC 3alTMCaHbl B BUAC HBOﬁHBIX HCPAaBCHCTB

CreneHs ¢ HeJIbIM
MoKa3arejieM.
DJIEeMEHTBI CTATHCTUKH

13

3HaTh ompeieNieHre U CBOMCTBA CTETICHH C IIeNIbIM MoKa3zareneM. [I[puMeHsITh CBOMCTBA CTETICHH C
EJTBIM TTOKa3aTeJIeM MTPH BHITIOJIHEHUH BBIYMCIICHUH 1 IPpeoOpa30BaHUM BBIPAKCHUH.
Hcnonb30Bath 3amnuch 4rucen B CTAHJAPTHOM BUJIE JUTSI BRIPDAKEHUS U COMTOCTABIICHUS Pa3MEPOB
00BEKTOB, [UTUTEIBHOCTH TIPOIIECCOB B OKPYIKAIOIIEM MHUPE.

[IpuBOIUTE MPUMEPHI PETPE3CHTATUBHON U HEPETIPE3eHTAaTUBHON BEIOOPKU. M3BIeKaTh
nH(pOpMaIUIO U3 TAOJIMII YaCTOT U OPTaHU30BBIBaTH MH(GOPMAIIUIO B BHIE TAOIHUI] YaCTOT, CTPOUTH
MHTEPBAJIbHBIN L.

Hcnonb30BaTh HArMsAHOE IPEACTABICHNE CTATUCTUYECKOM NH(OpMaLMK B BUJE CTONOYATHIX U
KpPYTOBBIX JMAarpaMM, IOJUTOHOB, TUCTOTPAMM

19



Ne || Haumenosanue pazoenoe u XapaKkTeprUCTUKAa OCHOBHBIX BUJIOB JICATSIIBHOCTH YYCHHKa (HA YPOBHE YUEOHBIX JCHCTBHIA)
n/n mem npocpammul
Bcezo|| Koumponvusie
pabomul
6 |[IloBTOpeHme 13 1
OBUEE KOJIMYECTBO 136 10
YACOB 110 IIPOI'PAMME
9 kaacce
Ne || Haumenosanue pasoenoe u XapakTepuCTHUKA OCHOBHBIX BHJIOB JICATCILHOCTH YUCHUKA (HA YPOBHE YUCOHBIX JICHCTBUI)
n/n mem npocSpaAMMbl
Bcezo|| Koumponvuvie
pabomul
1 |Yucaa u BprumciaeHust. | 29 2 ®opmMyMpoBaTh OCHOBHOE CBOWCTBO PAIIMOHAILHON APOOH M MIPUMEHSTH €0 JJIs MPeoOpa3OBaHUs
Keaopamuunasn npobeil. BhIMONHATH clokeHHe, BHIUMTAHUE, YMHOXKEHHE U JeNeHHE PallMOHANIBHBIX ApoOeH, a
dynuxyus TaKk)Ke BO3BEJCHHE JPOOU B CTENEHb. BBIMOIHATL pa3UYHBIE MPEOOPA30BAHUS PAIMO- HATBHBIX
BBIPKCHUH, TOKA3bIBATh TOKICCTBA. 3HAThH cBoicTBa PyHKIMHU Y =KX , T1e K # 0, 1 yMeTh CTpOHTH
e€ rpaduk. Mcrmoib30BaTh KOMIBIOTED JUISL UCCIICAOBAHUS MTOJIOXKECHUS Tpaduka B KOOPIAMHATHOM
IUIOCKOCTH B 3aBUCHMOCTH OT K.
[IpuMeHSITh OCHOBHOE CBOMCTBO JIPOOH, PallMOHAIBHEIC, IIeITbIE, IPOOHBIC BRIPAXKCHUS, TIPABHIILHO
ynoTpeOnsSTh  TEPMHUHBI  «BBIPAXKEHHE», «TOXKICCTBEHHOE MpeoOpa3oBaHHe», IMOHUMATh
(hOpMYJIHPOBKY 3aJJaHHI: YIIPOCTUTEH BBEIPAKEHHUE, PA3JIOKUATh Ha MHOKHUTEH, IIPUBECTH K 00IIEMY
3HAMEHATENI0, COKPaTHTh ApoOb. 3HaTh © TOHUMAaTh (OPMYIUPOBKY 3aJaHHI: YIPOCTHTH
BBIpKEHUE, PA3JI0KUTh HA MHOKHUTEIIH, TPUBECTH K 00IIIEMy 3HAMEHATEITIO
2 ||YpaBHeHus U 21 2 [TpuBOIUTE IPUMEPHI PAIIMOHAITBHBIX U UPPAIlHOHATBHBIX Yncell. HaxoauTh 3HaUeHUs
HepaBeHCTBA € OHOM apuMeTHUECKUX KBAJAPATHBIX KOPHEH, UCIIONB3YsI P HEOOXOAUMOCTH KAIBKYJIISATOP.
nepeMeHHOMH JIoKa3bIBaTh TEOPEMbI O KOPHE M3 MPOU3BEICHUS U POOH, TOKIECTBO a° = & , MPUMEHSTh HX B
peoOpa3oBaHUsX BeIpakeHHid. OCBOO0XKIATHCS OT UPPALMOHATLHOCTHA B 3HAMEHATEISIX
MpeoOpa30BaHNUEe YHCIOBBIX BRIPAKCHUM, COJICPIKAIIMX KBaIpaTHBIC KOPHU; pelIaTh YPaBHCHHS
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n/n

Haumenosanue pa3()€]106 u
mem npocpammol

XapakTeprucTUKa OCHOBHBIX BUJIOB JICATEIBHOCTH YUCHHKA (HA YPOBHE yU€OHBIX JACHCTBUIA)

Bcezo

Konmponsrule
pabomul

BUJIa X*=a; HAXOJUTH IPUOIMKEHHBIE 3HAYEHHs KBAPAaTHOTO KOPHS; HAXOJUTH KBAJPaTHEII
KOPEHb U3 NPOU3BeIeHHs, APOOH, CTEIIEHH, CTPOUTh IrpauK GYHKIMU ) = +/x U HaXOAUTh

3HAa4YeHUs ITON (PyHKIMH 10 rpaduKy Wik 1o (GopMmysie; BEIHOCHTH MHOXHTENb U3-110]T 3HAKA
KOpPH$, BHOCUTh MHOKUTEJb 1101 3HaK KOPHS; BBINOJIHATH IPE0Opa30BaHUE BbIPAKEHUII,
CoJIepKaIIMX KBAJAPATHBIE KOPHHU.

YpaBHeHUus u
HepaBeHCTBA € ABYMS
nepeMeHHbIMHU

24

Pemrates kBagpaTHbie ypaBHeHHA. HaxoauTh mog00poM KOPHH KBAIPAaTHOTO YPABHEHUS, HCIIOIB3YS
teopeMy Buera. MccnenoBars KBaJpaTHble ypaBHEHHs MO JUCKPUMHUHAHTY M KO3 (dUIMEHTaM.
Pemrate npoOHBIE panMoOHAIbHBIE YpPaBHEHHWs, CBOJS PEUICHWE TaKUX YPABHEHUH K PEIICHHIO
JIMHEHHBIX W KBaJApPaTHBIX YPaBHEHUU C IOCIEAYIOUIMM HCKIIOYEHHEM IIOCTOPOHHMX KODHEH.
Pemath TekCTOBbIE 3a/1a4M, UCIIOJIb3YS KBaJIpaTHbIE U IPOOHBIE ypaBHEHUS

Pemienue 1po6HO pallMOHAIBHBIX YPaBHEHUM, pelIeHne 3a/1a4 ¢ HOMOIIBIO APOOHO PALMOHATBHBIX
YPaBHEHMI; pellieHne YpaBHEHHI ¢ MOMOLIbIO I'pa)uKOB

IIporpeccun

17

@opMyIMpPOBATH U TOKA3bIBATh CBOMCTBA YHCIOBBIX HEPABEHCTB. Mconp30BaTh anmnapar
HEpPaBEHCTB IS OLIEHKH MOTPEIIHOCTH U TOUHOCTH NpuOmmkeHus. Haxoautes nepeceuenue u
00BbeIMHEHNE MHOKECTB, B YaCTHOCTH YHMCIIOBBIX MPOMEKYTKOB. PeliaTe uHeliHble HEpaBeHCTBaA.
Pemrate cucTeMbl JIMHEMHBIX HEPABEHCTB, B TOM YHCIIE TaKH

X, KOTOpBIE 3aIIMCaHbI B BUJE ABOMHBIX HEPABEHCTB

DJIeMEeHTBbI
KOMOUHATOPHKH U
TEOPHH BEPOATHOCTEH

17

3HaTh ONpEIEIICHUE U CBOMCTBA CTENIEHH C LIEJIBIM NTOKa3aTesieM. [I[puMeHsATh CBOMCTBA CTETIEHH C
LEJIBIM [TOKa3aTeIeM MTPH BBIMOJIHEHUH BHIYMCIEHUH U TPpeoOpa30BaHUM BBIPAKECHHM.
Hcnons30BaTh 3aMCh YUCEI B CTAHIAPTHOM BUJIE IS BBIPAXKEHUS U COIIOCTABIIEHUS Pa3MEPOB
00BEKTOB, JUTUTEIBHOCTH IPOIIECCOB B OKPYKAIOIIEM MUDE.

[IpuBOIUTE MpUMEpPHI PETIPE3EHTATUBHON U HEpeIrpe3eHTaTUBHON BbIOOpKH. 3BiIeKkaTh
nH(pOpMaIHIO U3 TabJIMIl YaCTOT M OPraHU30BbIBaTh MHPOPMALIMIO B BUE TaOJIHIl YaCTOT, CTPOUTH
WHTEPBAJIBHBIN PAI.

Vcnonp30BaTh HArIsIHOE MPEACTaBICHUE CTATUCTUYECKON HH(OpMaIK B BUE CTOIOYATHIX U
KPYTOBBIX IMAarpaMM, IOJUTOHOB, THCTOIPAMM

IToBTOpPEHME

28
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Ne || Haumenoeanue pazoenos u XapakTepucTHKa OCHOBHBIX BUJIOB JICATEILHOCTH YUeHHKA (Ha ypOBHE YUCOHBIX JICHCTBHUI)
n/n mem npospammel
Bcezo|| Koumponvusie
pabomul
OBLEE KOJINYECTBO 136 10
YACOB 110 IIPOI'PAMME
Coenacosaro Coenacosaro
PykoBoautens MO yuurteneidi  MaTreMaTHKU 3amecturens qupekTopa no YBP
/ Iapaconxkas T.A. / JIrobuenko C.N./

«

» 2020 r. « » 2020 1.
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