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IHHOACHUTEJBbHAA 3AIIMCKA

Pabouas nporpamma no anredpe cocTaBieHa Ha OCHOBE:

OenepanbHoro 3akoHa ot 29 pekabps 2012 roma Ne273-03 «O6 obpazoBanuu B Poccuiickoit
denepanuny;

@DenepanbHOTO TOCYAAPCTBEHHOTO O00Pa30BaTENbHOTO CTAaHAAapTa OCHOBHOTO OOIIEro oOpa3oBaHUS,
YTBEP)KJICHHOTO MpHKa3oM MuHHUCTepcTBa 00pa3zoBaHus M Hayku Poccuiickoit ®enepauuu ot 17
nexabpst 2010 r. Ne 1897 ¢ usmeHeHusiMu, BHecEHHBIMHU TIpukazamMu MOuH P® ot 29 nexabps 2014
roga Nel1644, ot 31 gexadps 2015 . Nel577;

OenepanpHoll 00pa3oBaTeNbHONM MPOrPaMMbl OCHOBHOTO OOIIEr0 0Opa3oBaHUs, YTBEPKIEHHOH MpPHUKa30M
Munucrepctsa npocsemienust PO ot 18.05.2023 Ne370;

OcHoBHOM 0011€00pa30BaTEIBLHON MPOTPAMMBl OCHOBHOTO 00IIero o0pa3oBaHUs BOY KMP
"®epanontosckas OI" ;

VYuebnoro mana BOY KMP "®epanonrosckas OI" ;

[Tonmoxkenus o padodueii mporpamme bOY KMP "®epanonToBckas OI" .

PaGouas mporpamMma opueHTHpoBaHa Ha ucronb3oBanue Y MK nop penakuueit A.I'. Mep3nsika, B.b.
[Tonmonckoro, M.C. Sxup. JlanHas 7uHMS  y4eOHMKOB  COOTBETCTBYET  (heaepaIbHOMY
rocy/1apcTBEHHOMY 00pa30BaTeIbHOMY CTaHAPTy OCHOBHOTO o01iero oopa3zoBanus 2010 r.

Peanu3anus mporpammel o0ecrieueHa UMEIOIIIMMHUCS B IITIKOJIC YICOHUKAMHU:

Mepsnsk A.I'. Anrebpa: 7 kiacc: yueOHHK I ydaruxcsi o0ieo0opa3oBarebHbiX yupexaeHuii / AT
Mep3insk, B.b. ITononckuii, M.C. fAxup. — M.: Bentana-I'pad, 2017,
Mepsnsak A.I'. Anrebpa: 8 kiace: yueOHUK IS ydaimuxcst 001eo0pa3oBaTebHbIX yupexaenuit / A.T.
Mep3msik, B.b. Ilononckwuii, M.C. SIkup. — M.: Benrana-I'pad, 2018;
Mepsnsk A.I'. Anrebpa: 9 kimacc: yueOHUK [T ydaimuxcsi o0ieo0opazoBaresibHbIX yupexaenuii / A.T .
Mep3insk, B.b. ITononckuii, M.C. Sxup. — M.: Benrtana-I'pad, 2019

®opmMmoii MPoOMeKYTOYHOI aTTecTalMu 1o anredpe B 7-9 Kinaccax SBISIETCS KOHMPObHAA padoma.
I[lnanupyemble pe3yabTaThl H3yUeHUs] MATEMATUKH B 5-9 Kjaccax

JIMYHOCTHBIE Pe3yJbTaThl
JInaHOCTHBIE pe3yabpTaThl OCBOCHHSI  IIPOrpaMMBbI y4eOHOro npeamera
«MarteMaTHnka» XapakTepU3yITCs:

ITatproTHYecKkoe BoCIMTAHHE:

NPOSIBJICHUEM MHTEpeca K IMpPOLUIOMY M HACTOSAIIEMY POCCHMCKOW MaTeMaTHKH,
LICHHOCTHBIM OTHOIICHUEM K JOCTHXKEHHUSIM POCCUWCKUX MAaTEMaTUKOB M POCCUNHCKOUN
MaTeMaTU4YE€CKOM IWIKOJBI, K MCIIOJb30BAHUIO DTHUX JOCTHKEHUM B JIPYyrHX HayKaxX H
MPUKJIATHBIX cepax.

I'pakaaHckoe M 1yXOBHO-HPABCTBEHHOE BOCIHTAHHE:

TOTOBHOCTHIO K BBINIOJIHEHUIO OOSI3aHHOCTEM TpakIaHWMHA W peajiM3alliH ero mpas,
MpeACTaBIEHUEM O MAaTEMAaTUYECKHUX OCHOBaxX (PYHKIIMOHUPOBAHMS Pa3IUYHBIX CTPYKTYP,
SIBJICHUH, MPOLIEAYP TPaKAAHCKOTO 00IIecTBa (BEIOOPHI, OIIPOCHI U NP ); TOTOBHOCTBIO K
O0OCYXXJICHHUIO dTUUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPHUMEHEHHEM IOCTHKEHUM
HayKH, OCO3HAaHHEM Ba)KHOCTH MOPAJIBHO-3TUUYECKUX MPUHIAIIOB B AESITEIBHOCTH YYEHOTO
TpyaoBoe BocniuTaHue:

YCTAaHOBKOM Ha AaKTHUBHOE YyYacTHE€ B PELICHUM MPAKTUYECKUX 3a7ad MaTeMaTH4YECKOU
HaIpaBJICHHOCTH, OCO3HAaHUEM Ba)XKHOCTHM MAaTEeMaTHYECKOro OO0pa30BaHHUsSl Ha MPOTSIKEHUHM BCel
JKU3HU JUISI YCTICITHOW Mpo(deCCHOHAIBHON AEsITEIbHOCTH M Pa3BUTHEM HEOOXOJHUMBIX yMEHU;
OCO3HAHHBIM BBIOOPOM U MOCTPOEHHWEM WHAUBUAYAJIBHON TPAeKTOpUH 00pa30BaHUs U KU3HEHHBIX
IJIAHOB C YYETOM JIMUHBIX MHTEPECOB U OOIIECTBEHHBIX MOTpeOHOCTEN



JcTeTHYecKoe BOCIIUTAHME:

LleHHOCTH HAYYHOI'0 NMO3HAHUSA:

OpHUEHTaIMel B IECSITEILHOCTH Ha COBPEMEHHYIO CUCTEMY HAay4YHBIX MPEACTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOJIBI U OOIIeCcTBa, TOHUMAaHUEM MaTeMaTHYECKON
HAYKH KaK c(epbl YEITOBCUECKOM IESTEIbHOCTH, ITANOB €€ Pa3BUTHUS U 3HAYMMOCTH JUIS Pa3BUTHS
[MBIJIM3ALUN; OBJIAJCHUEM SI3IKOM MAaTeMaTHKH U MaTEMaTHYECKOH KyJbTYpPOHl Kak CPEeICTBOM
MO3HAHUS MUPa; OBJIAJICHUEM IIPOCTEHIITMMHI HAaBBIKAMHU HCCIIEI0BATEIbCKON A TEIIBHOCTH
dusnyeckoe BocnuTaHue, ®opMupoBaHue KyJbTYPbl 310POBbSi HIMOIHOHAIBLHOIO
OJ1aronmoJryymsi:

TOTOBHOCTBIO IMPUMEHSATH MaTeMaTHYECKHE 3HAHUS B HMHTEPECaX CBOETO 370POBbS, BEICHUS
3I0pOBOTO OOpa3a >XKM3HH (30pOBOE NMUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHATHI W OTIbIXA,
peryisipHas (u3HYecKas aKTUBHOCTH); C(HOPMHUPOBAHHOCTHIO HaBBbIKA pPE(QIECKCHUU, MPU3HAHUEM
CBOETO MpaBa Ha OMHMOKY M TAKOI'O K€ MpaBa IPyroro 4eioBeKa
JK0JI0THYEeCKOe BOCTIUTAHHE:

OpHeHTallueld Ha NPUMEHEHHE MaTeMaTHUYE€CKHMX 3HAHWUM I pelIeHus 3ajad B 00JacTu
COXPAaHHOCTH OKPY KalOIIEeH cpeabl, IJIAHUPOBAHUS ITOCTYIIKOB M OICHKH WX BO3MOJKHBIX
MTOCJICICTBUH TSI OKPY KOS CpeJibl; OCO3HAHUEM TJIO0QIBHOIO XapaKTepa dKOJIOTHYSCKUX
Mpo0JIeM U ITyTeH UX pelIeHUs
JIn4HOCTHBIE Pe3yabTaThl, O0ecreYHBAOIIHE ANANTALNHI0 00YYAIOMIErocss K H3MEHSIOMHMCH YCIOBHSIM
COUMAJLHOM M IPUPOJTHOM CPeabl:

TOTOBHOCTBIO K JEHCTBHUSAM B YCJIOBHSIX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOECH
KOMITETEHTHOCTH Yepe3 MPAKTHYECKYIO NESITEIbHOCTh, B TOM YHCIIE YMEHHE YUYUTHCS y NPYTHX
JIOJIeH, MpUOOpeTaTh B COBMECTHOW JIEATEIIBHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMH W3
OTBITA JAPYTHX;

HEOOXOIMMOCTBI0O B ()OPMHPOBAHWM HOBBIX 3HAaHUH, B TOM 4HCIe (DOPMYyIUpPOBaTH HICH,
MOHSTHS, THIIOTE3bl 00 OOBEKTaxX W SBICHMUSX, B TOM YHCJIE paHee HE M3BECTHBIX, OCO3HABATh
neUIUTE COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHUE;

CITOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAILIMIO, BOCIIPUHUMATH CTPECCOBYIO CHUTYaIHIO KaK
BBI30B, TpPEOYIOIIMII KOHTPMEpP, KOPPEKTUPOBATh TNPHHUMAEMbIe pEIICHUS W JICHCTBHS,
($hopMyIHpOBaTh U OLIEHUBATh PUCKH U TIOCJIEICTBUSA, (POPMHUPOBATH OIBIT

MeranpeamerHbie pe3yJibTaTbl
MeranpenMeTHbIE pe3yJIbTaThl OCBOEHHUS MPOTrpaMMbl y4eOHOTO Mpeamera
«MareMaTuka» XapaKTEpU3yIOTCSl OBJIAJCHHEM YHHUBEPCAIBHBIMU IMO3HABATEJIbHBIMH
JNEUCTBUAMHU, YHUBEPCAJIbHBIMU KOMMYHHMKATUBHBIMM JCUCTBUAMU U YHHUBEPCAJIbHBIMHU
peryJsaTUBHBIMHU JICHCTBUIMU.
1) YHuBepcaibHbie Mo3HaBaTeJIbHbIE JEeNCTBUS obecrieunBaroT

(¢hopMupoBaHHUE 0a30BBIX KOTHUTHBHBIX IPOLIECCOB OOyYaromMXCs (OCBOEHHE METOJ0B
MO3HAHUS OKPYIKAIOIIEro MUpa; MPUMEHEHHE JIOTUYECKUX, UCCIIEI0BATENIbCKUX OIeparui,
yMeHUi paboTaTh ¢ HHpOpMaIueil).

ba3oBble Joruueckue geicTBUSA:

. BBISIBJISITH M XapaKTEepU30BaTh CYIIECTBEHHbIE MPU3HAKM MAaTEMAaTHUYECKUX OOBEKTOB,
MOHATUH, OTHOWIEHWNH MEXIYy NOHATHUSAMH; (OPMYIUPOBATH OIPEIEIICHUS TOHATHIL;
YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(DUKALUHM, OCHOBAHUS JUIsl 0000IIEHHS U
CpaBHEHUSI, KPUTEPUHU MPOBOAUMOIO aHAJIN3a;

L4 BOCIIPpUHUMATDb, (I)OpMyJ'II/IpOBaTB u Hp606paSOBBIBaTB CYKACHUS: YTBECPAUTCIIBHBIC 1
OTpUIATCIbHBIC, CAMHUYHBIC, HaCTHBIC U 06H_II/IC;YCJ'IOBHBIC;

. BBISIBJISITH MaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M NPOTHBOPEUYHS B
(dakTax, JaHHBIX, HAONIOJEHUSX M YTBEPXKACHUSIX; Mpemyiaratb  KpUTEpUU  JJIA
BBISIBJICHHS] 3aKOHOMEPHOCTEN U IIPOTUBOPEUHI;

o JA€JIaTh BBIBOJbI C UCITOJIB30BAHMEM 3aKOHOB JIOTUKHU, ACAYKTUBHBIX U WHAYKTUBHBIX
YMO3aKJIIOUECHUM, YMO3aKIIOYECHUH 110 aHAJIOTUH;



o pa3Ouparh J10Ka3aTelbCTBA MAaTEMAaTHYECKUX yTBEpPXKICHUN (IpsMble U OT
IIPOTUBHOIO),  INPOBOJUTH  CAMOCTOSITEJIBHO  HECJIOKHBIE JIOKa3aTeIbCTBA
MaTeMaTH4YeCKHX (PaKkToOB, BBICTpAWBATh APTYMEHTAIMIO, IPUBOJUTH HPHUMEPHI U
KOHTPIIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS,

° BBIOMpATh CIoco0 pemieHus: yueOHO#M 3ajaun (CpaBHHUBATh HE- CKOJBKO BapHaHTOB
pelieHus, BEIOMpaTh HanboJiee MOAXOASAIINN C YYETOM CaMOCTOSTEIBHO BBIJICICHHBIX
KpPUTEPHUEB)

Ba3oBbIe HccieaoBarTejahLCKHe 1eiCTBUSA:

o WCMOJIb30BaTh BOIPOCHl KAaK HCCIEAOBATEIbCKUI HHCTPYMEHT TIO- 3HAaHUS,
(dhopMyIHMpoOBaTH BOIMPOCH], (PUKCUPYIOIINE MPOTUBOpPEUHE, MPOOJIEMY, CAaMOCTOSITEIHHO
yCTaHaBJIUBAaTh MCKOMOE M JaHHOE, (OpPMHUpPOBATh THIIOTE3Y, apryMEHTHPOBATh CBOIO
MO3UIIMI0, MHEHHE;

o MIPOBOJIMTH II0 CAMOCTOSATEIBHO COCTABICHHOMY IUJIaHY HECIIOXKHBIN JKCIEPHMEHT,
HEOOJIBIIIOE UCCIICIOBAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEH MaTEMaTUUECKOTO OOBEKTA,
3aBUCHUMOCTEN 0OBEKTOB MEXKIY CO0O0i;

e caMoCTOATEeNBHO  (popmysmmpoBaTh  OOOOIIEHWST W BBIBOJBI 1o pe3yiabTaTam
MPOBEAEHHOTO HAOJIONCHUS, HCCIEIOBAaHMS, OIICHUBATh JIOCTOBEPHOCTH IIOJYYCHHBIX
pe3yJIbTaTOB, BEIBOJOB U 0000IICHUI;

o IIPOTrHO3HUPOBATL BO3MOJKHOC pPa3BUTUC IIpoHecCa, a TaKXKC Bbl- [BUI'aTb
MNPCAIIOJI0KCHHUA O €0 pa3BUTHUH B HOBBIX YCJIOBUAX

Pa6ora c unpopmanueii:

BBIABJIATH HCAOCTATOYHOCTh N H30BITOYHOCTE I/IH(l)OpMaI_[I/II/I, JaHHBIX, H€06XOI[I/IMBIX
U PCHICHMS 3a4a4du,

BBIOMpaTh, aHAJTU3UPOBATH, CHCTEMATU3UPOBATh U HHTEPIPETHPOBATH MH(HOPMALIUIO
pa3IMYHbIX BUJIOB U (DOPM MpEACTABICHUS;

BBIOMpaTh (OpMy MpesicTaBieHuss HHOOPMALUK U WIUTIOCTPUPOBATh pellaeMble
3aJa4u CXeMaMu, JuarpaMmMaMu, HHOH rpadu- Ko U UX KOMOWHAIUSIMU;

OLIEHUBATh HAJEKHOCTh HHPOPMALIUU IO KPUTEPUSIM, MPEIJIOKEHHBIM YUUTEIEM WIN
c(hopMyIHpOBaHHBIM CaMOCTOSITEILHO

2) YHuBepcalbHbIe KOMMYHUKAMUEHble TEWCTBUS 00ecIednBaoT c(hOpMHUPOBAHHOCTD
COLIMAJIbHBIX HABBIKOB 00YYaOIINXCS.

Oourenue:

®  BOCIPUHUMATH U (POPMYITUPOBATH CYKICHHSI B COOTBETCTBHH C YCIOBHUSIMH H LIEIISIMH
oOIIeHus; SICHO, TOYHO, T'PAMOTHO BBIP@KaTh CBOIO TOYKY 3PEHHS B YCTHBIX H
MMMCBMEHHBIX TeKCTaX, JaBaTh MOSCHEHHS 110 X0y PEIICHHS 3aa4d, KOMMEHTHPOBATh
IIOJIyYE€HHBIA PE3yJbTarT;

e B Xoie OOCYXJECHHs 3aJaBaTh BOIPOCHI II0 CYIIECTBY OOCYKIAEMOW TEMBI,
HpO6erMBI, pemaeMoﬁ 3aJa4yu, BBICKAa3bIBATh nuacu, HaIlCJICHHbIC Ha IIOHUCK
PEIICHHUA; COIIOCTAaBJIATH CBOU CYXIACHHUA C CYXICHUAMH OPYyTUX Y4aCTHUKOB
nuaiora, OOHApy»XHBaTh pa3jU4YMe M CXOJACTBO IO3WIIMKA, B KOPPEKTHOU (opme
(hopMyIHpOBaTh pa3HOTIIACHS, CBOM BO3PaKCHHS;

° MNpEACTABIIATE PE3YJbTATHI PCIICHUA 3aJa4r, OKCIICPUMEHTA, UCCIICAOBAHUA, IIPOCKTA,
CaMOCTOSITEJIbHO BbIOMpaTh (popMaT BBICTYIUICHHS C Y4ETOM 3ajay MpPE3eHTAlUU U
0COOEHHOCTEH ayIUTOpUHU

CoTpyannuecTBo:
¢ T[OHMMATh U UCIOJB30BaTh MPEUMYIIESCTBA KOMAHIHOW U WHAWUBHAYAIHHON pabOTHI
IpY pelIeHUH Y4YeOHBIX MaTeMaTHYeCKUX 3a/ad; HPUHUMAaTh LeJdb COBMECTHOU

eI TSITLHOCTH, TJIAHUPOBATh OPTraHU3aIUI0 COBMECTHOW Pa0OThI, paclpeIeIsiTh BUJIBI
paboT, moroBapuBaThCsi, 00CY)IaTh MPOIIECC U PE3YJIbTAT pabOThI; 0000IIATE MHEHUS



HECKOJILKUX JIIOJICH;

®  y4YacTBOBaTh B TIpYyNmNoBBIX ¢opmax paboTel (0OCyXaeHus, OOMEH MHEHHUSIMH,

MO3roBbIC ITYPMBI U AP ), BBITIIOJIHATH CBOIO 4aCTb pa6OTBI U KOOPpAWHUPOBATH CBOU
HeﬁCTBHH C JPpyruMHU 4JICHAMH KOMAaHJIBI;

OIIEHMBATh KA4€CTBO CBOETO BKJIaJa B OOLIMII MPOAYKT MO KPUTEPHUSIM,
chopmyIMpOBaHHBIM YYaCTHUKAMH B3aUMOJICHCTBHS

3) VYHuBepcaabHbIC pezynamueHnvle JIecTBUS obecrnieunBaroT

(bOpMI/IpOBaHI/IC CMBICJIOBBIX YCTAHOBOK U )XM3HCHHBIX HABBIKOB JIMYHOCTH.

Camoopranuszanusi:

® CaMOCTOATEIBbHO COCTABJIATH IIJIaH, aJI'OPUTM PCIICHUA 3aJa4u (I/IJ'II/I €ro qaCTB);

e BpIOMpPATH CIOCOO PEHICHUS ¢ YYETOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX
BO3MO>KHOCTEH;

® apryMEHTHPOBATh U KOPPEKTUPOBATH BAapPHAHTHI PEIICHWHA C Yy4ETOM HOBOIl
nHpopMau

CaMOKOHTPOJIb:

® BJIAACTH crocooamMu CaMOIIPOBCPKH, CaAMOKOHTPOJIS IIpoLecCa W pe3ylibTaTa
PCILICHHA MaTeMaTUYECKOM 3aJa4u,

® I[IPEIBUJETH TPYAHOCTH, KOTOpPbIE MOIYT BO3HUKHYThH IIpM pPELICHUH 3a1a4H,
BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENIBCTB,
HalJIeHHBIX OLINOOK, BBIBICHHBIX TPYIHOCTEMH;

® OLIEHMBAThb COOTBETCTBUE pe3yJibTaTa JESITEIbHOCTH IIOCTABICHHOW LI U
YCJIOBUSIM, OOBSICHATh NIPUYUHBI JOCTHKEHUS WM HEJOCTH)KEHUS LI€JIM, HaXOAUTh
OIIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

IIpenmerHbie pe3yJbTaThl:

OCO3HAaHME 3HAYEHMsI MaTEMATHKU JJIs1 TOBCETHEBHOM KU3HU YEJIOBEKa;

IpEJICTaBICHUE O MaTeMaTHYeCKOM HayKe Kak cdepe MaTeMaTHYecKOH [eATelbHOCTH, 00
JTanax €€ pa3BUTHs, O €€ 3HAYMMOCTH JJIS Pa3BUTHS LIMBUIN3ALNY;

pa3BUTHE YMEHMI paboTaTh ¢ y4eOHBIM MaTeMaTHUYECKUM TEKCTOM (aHAIM3HPOBATh, U3BIEKAThH
HEOOXOoaMMYI0 HH(GOpPMAIUIO), TOYHO M TPAMOTHO BBIPKATh CBOM MBICIH C MPUMEHEHHEM
MaTeMaTHYeCKOM TEPMUHOJOTMM W CHMBOJIMKHM, HPOBOJUTH KJIACCU(UKALNKU, JIOTHUYECKUE
00OCHOBAHHS;

BJ1aJIcHHE 0a30BbIM NOHATUIHBIM allapaToM 110 OCHOBHBIM pa3JiesiaM COAEp KaHus;
cUcTeMaTH4YeCcKHe 3HaHUS O QYHKLUAX U UX CBOICTBaX;

IIPAKTUYECKH 3HAYMMBbIE MATEMAaTUYECKUE YMEHUS U HaBBIKH, UX IIPUMEHEHUE K PELIEHUIO
MaTEMaTHYECKUX U HEMAaTEMaTHUECKUX 3aJa4 [IPeAIoJIaratollee yMeHMs:

BBITIOJIHATH BBIYUCIICHUS C JEHCTBUTENbHBIMH YUCIIAMU;

peliaTh ypaBHEHUS, HEPAaBEHCTBA, CUCTEMbl YPAaBHEHUHN U HEPABEHCTB;

peliaTh TeKCTOBBIE 337]a4ul apU(PMETHUECKUM CIIOCOOOM, C ITIOMOIIBIO COCTABIICHUS U PELICHUS
YPaBHEHUI, CUCTEM YPABHEHUI U HEPABEHCTB;

UCIOJIb30BATh aNreOpandecKuil sI3bIK I OMMCAHUS IPEAMETOB OKPY)KAIOLIEr0 MUpPa U CO3/1aHUS
COOTBETCTBYIOIIUX MaTeMaTUYECKUX MOJEIIEN;

IIPOBEPUTH MPAKTUYECKUE PACUETHI: BBIYMCIEHUS C MPOLIEHTAMU, BBIYMCIIEHUS C YNCITIOBBIMHU
MIOCJIE0BATEIBHOCTMHU, BBIYMCIIEHUSI CTATUCTUYECKUX XapPAKTEPUCTHUK, BBIIIOJIHEHNE
NpUOIMKEHHBIX BBIUMCIICHUI;

BBINOJIHATH TOXKJIECTBEHHBIE PEOOPa30BaHMsI PALIMOHATIBHBIX BBIPAKEHUI;

BBITIOJIHATH ONEPALIUN HaJl MHOKECTBAMU;

uccleoBaTh (PYHKIMHU U CTPOUTH UX IPauKHU;

YUTaTh U UCIIOJIb30BaTh HH(OPMAIIHIO, TPECTABICHHYIO B BUIE TaOIHIIbI, JUArPaMMbI
(cronmGuaToit UM KPYroBoi);



e pewiaTh NpocTerire KOMOMHATOPHBIE 3aauu.

AuredpanyecKkue BbIPpaKeHUs!

Boinycknuk naywumes:

OTIEPUPOBATH TOHATHIMU «TOXKIECTBO», «TOXIECTBEHHOE NMPeoOpa3oBaHME», pelIaTh 3ajaqd,
coJepxairie OyKBeHHBIE JaHHbIE, padoTaTh ¢ GOpMYIaMu;

OIIEPUPOBATH TMOHITUEM «KBAJAPATHBIA KOPEHBY, IPUMEHSTh €TO B BHIYUCICHUSX;

BBINIOJIHATH Hpeo6pa303aHHe Bpra)KeHHfI, CoACpKaIMX CTCIICHU C LCJIbIMH II0OKa3aTC/IsIMU U
KBaJ[paTHbIC KOPHH;

BBITIOJIHATH TOXKAECTBEHHBIC MPEe0Opa3OBaHUS PAllMOHANBHBIX BBIPAKCHWH HAa OCHOBE IPaBHII
JeWCTBUIA HAJl MHOTOYWJICHAMH U alreOpandecKuMu JpoOsMH;

BBINIOJIHATH PA3JI0’KEHHE MHOTOYJICHOB HA MHOXKHTEIIH.

BblnyCKHllK nojiyuum 603MOI)ICHOCHLb:

8bINONIHAMbL MHO20ULA208blE NPeoOPA308aHUsL PAYUOHATLHBIX GbIPAINCEHUL, NPUMEHSS WUUPOKUL
Habop cnocobos u npuémos;
NPUMEHAMb MOANCOeCMBEeHHble NPeobpa308anus 0l peuleHus 3a0ad U3 paziudHbiX pazoenos

Kypca.

YpaBHeHus

Bbll’lyCKHuK Haysumcs:

pelaTbh OCHOBHBIE BUbI PALIMOHAIBHBIX YPABHEHUHN C OJJHOM IIEPEMEHHOM, CUCTEMBI JIBYX
YpPaBHEHUH C JBYMs IEPEMEHHBIMY;

MOHUMAaTh YPAaBHEHUE KAK BAXKHEHUIIYI0 MAaTEMATHYECKYIO MOJIEIb ISl ONHMCAHUS U U3YYEHUS
Pa3HOOOPA3HBIX PEAIbHBIX CUTYAIIUN, PEIIaTh TEKCTOBBIC 3a/]a4l AJIr€OpPaniuecKuM METOJIOM;
MPUMEHSTh IpadUyecKue MpeACTaBICHUs A UCCIEIOBAHNUS YPaBHEHUN, UCCIEAOBAHUS U
pELIEHUs] CUCTEM YPAaBHEHUU C IBYMsI [IEPEMEHHBIMU.

Bbmycmum noayuum 603MONCHOCHIb:

061a0emb CNeYuaIbHbIMU NPUEMAMU peuleHUs. YPABHEHUl U CUCMeM YPAGHEeHULl; Y8epeHHO
NPUMEHAMb annapam yYpaeHeHuu Oisi peuleHuss pPA3HOOOPA3HLIX 3a0ad U3 MamemMamuxi,
CMEMNCHBIX NPEOMemOo8, NPAKMUKU

npuMeHamy epaguyeckue npeocmagienus Ous UCCIe008aHUS YPAGHEHUL, CUCTeM YPAGHeHUL,
cooepoicawux OyKeeHHbvle KOIphuyueHmul.

HepagencrBa

BblnyCKHMK Hayuumcsn:

IMOHUMATb TCPMHUHOJIOTHIO U CHUMBOJIMKY, CBA3aHHBIC C OTHOIICHHEM HCPABCHCTBA, CBOICTBa
YHUCIOBBIX HCPABCHCTB,

peuiaTtb JINHEMHbBIE HCPAaBCHCTBA C O,Z[HOI>’I nepeMeHHoﬁ " UX CUCTCMBI; pCIIATh KBAAPATHLIC
HCPaBCHCTBA C OHOpOfI Ha Fpa(bI/I‘leCKI/Ie IMPEACTABJICHU,

MPUMCHATH anIiapaTr HECPaBCHCTB AJId PCIICHHA 3a4a4 U3 pa3JIMYHbIX pa3aciiOB Kypca.

Bbll’lyCKHuK nojiyuum 603MOICHOCHIb:

oceoums pasHOOOpasHvle Npuémvl OOKA3AMENLCMBA HEPABEHCMS, VEEPEHHO NPUMEHSIMb
annapam HepaseHcme OJisl peuleHus pPa3HOOOPA3HLIX MamemMamuyeckux 3aoad, 3a0ay u3
CMEJICHBIX NPEeOMemo8 U NPAKMUKU,

npUMeHAmb  2pagpuueckue Npeocmasienus O UCCLe008aAHUsL HEePABEHCMSE, COOePHCAUJUX
OyK6eHHble KO puyuenmol.

YucjioBbie MHOKECTBA

Buvinycknuk nayuumcea:

MMOHUMATb TCPMHUHOJIOTHIO W CHUMBOJIMKY, CBA3aHHBIC C IMOHATHEM MHOXKCECTBA, BBIMNOJIHATH
orncpanr HaaJ MHOXKCECTBAMMU;
HCII0JIB30BAaTh HAYAJIBHBIC IIPCACTABJICHUS O MHOXKECTBC pallUOHAJIBHBIX YU CCII.

Bbmycmmx nojiyuum 603MONHCHOCHLb:

pazeusams NPeOCmasienue 0 MHOXCECMBax,

pazeusams  NpeOCmasieHue O Uucie U YUCIOBbIX CUCMEMAX Om  HAMYPAIbHLIX 00
1 7l 1, ! 7l 1l N

OelicmeUmMesbHblX YUCe, 0 POJU GbIYUCIEHUL 8 NPAKIMUKE



®  passumo u yenyoums 3HAHUS O 0eCAMUYHOU 3aNUCU OelC8UMENbHBIX Yucel (nepuooudeckue u

Henepuoouueckue opoou,).
DOyHKIUUHA

Buinycknuk nayuumces:

® [IOHMMAaTh W HCIIOJIB30BATh (YHKIIMOHAIbHBIC TOHSATHUS, SI3BIK (TEPMUHBI, CHMBOJIHYECKUC
0003HaueHUs ),

e crpouTh TrpaduKH dJIEMEHTapHbIX (YHKIUH, HUCCIENOBaTh CBOMCTBA YMCIOBBIX (YHKIUN Ha
OCHOBE U3Y4YCHUS MTOBEICHUS UX TPAPHUKOB;

e [OHUMaTh (PYHKIHMIO KaK BaXXHEHIYI0 MaTeMaTHYECKYI0 MOJENb ISl OMHCAHUS MPOLECCOB U
SBIICHUN OKPYKAIOLIEro MHpa, NPUMEHATh (GYHKIMOHAJIBHBIA $I3bIK JJI1 ONHCAaHUA U
WCCJICIOBAHMSI 3aBUCUMOCTEH MEX Ty PU3NICCKUMU BEINYNHAMM;

e [IOHMMaTh M HCIOJB30BaTh S3BIK IIOCJEIOBATEIILHOCTEH (TEPMHUHBI, CHUMBOJIUYECKUE
HU300pakeHHS);

® MpUMEHSATh (OPMYJIbI, CBSI3aHHBIE C apU(METUUECKOW W TeOMETPUYECKOW TPOTPECCHsIMH, U
anmapar, cOpMUPOBAHHBIN MPU M3YYECHUH JIPYTUX Pa3elioB Kypca, K PEIICHUIO 3a1a4, B TOM
YHCIie ¢ KOHTEKCTOM M3 pealbHON KU3HH.

Boinycknuk nonyuum 603moicnocmo:

®  NpoBOOUMb UCCNe008AHUSA, CBA3AHHbIE C U3YYeHUeM C80UCMSE (QYHKYULl, 8 moM yucie c
UCNONB308AHUEM KOMNbIOMEPA, HA OCHOBE 2PApUKOE U3VUEHHBIX (QYHKYUll cmpoums Oojee
CIIOJHCHBLE 2paduKu (KYCOUHO-3A0aHHble, C «BbIKOJIOMBIMUY MOUYKAMU U M. N.);

®  UCNONBL308AMb  PYHKYUOHAbHbIE NPeOCMmAsieHUuss U C8oUCmed @YHKyull Ol pelueHus
Mamemamuyeckux 3a0ay U3 pas IudHbIX pazoenos Kypca,

® pewams KOMOUHUPOBAHHBIE 3A0aY C NpUMEHeHuem QOopMyn n-20 UleHad U CYMMbl NepPebix
YleHO8 apupmemudeckol U 2eomMempuyeckol Npospeccuti, NPUMeHss Npu SMOM annapam
VPasHeHuli U HepageHcme,

®  NOHUMAMb APUPMEMUUECKVIO U 2eOMEeMPUYECKYI0 NPOcpeccul KaK QYHKYUu HaAmypaibHo20
apeymenma,  C@A3bl8AMb  APUPMEmUUecKyl0 — Npocpeccuro € JUHEUHbIM — POCIOM,
2e0Mempu4ecKyo — ¢ SKCHOHEHYUALbHBIM POCHOM.

DJieMeHTbI NPUKJIATHONH MATEeMATUKHU

Buinycknuk naywumces:

® CMONB30BaTh B XOJ€ pEIIeHUs 3aJad dJIEMEHTapHbIE MPEICTaBICHUsS, CBSI3aHHBIE C
npUOIMKEHHBIMY 3HAUEHUSIMU BEJIMYUH;

®  ICIIOJIB30BATh MPOCTEHIIINE CIIOCOOBI MPEICTABICHUS U aHATTN3a CTATUCTUYECKUX JaHHbIX;

® HAXOJUTh OTHOCHTEIHHYIO YaCTOTY U BEPOSTHOCTH CIYYAHOTO COOBITHS,

e pemaTh KOMOMHATOPHBIC 33/1a4l HA HAXOXKJICHHUE YMCiIa 00BEKTOB UIIM KOMOMHAIUH.

BuinyckHuk nosyuum 803moxncHocmy:

®  NOHAMDb, YMO YUCTIOBblEe OAHHbBLE, KOMOPbLE UCNONL3YIOMCS 018 XAPAKMEPUCMUKU 00bEKmMos
OKPYIHCAIOULe20 MUPA, ABNAIOMCS NPEUMYUECMBEHHO NPUOIUINCEHHBIMU, YMO NO 3aNUCU
NPUOTUIHCEHHBIX 3HAYEHUU, COOEPAHCAUWUXCA 8 UHPOPMAYUOHHBIX UCTOYHUKAX, MOIHCHO
CYOUmsb 0 NO2PeUHOCMU NPUOTUNHCEHUS,

®  NOHAMb, YMO NOCPEUHOCIb Pe3YIbMama blYUCIeHUL 00AHCHA ObIMb COUSMEPUMA C
NO2PeUtHOCMbIO UCXOOHBIX OAHHBIX,

®  npubpecmu NePEOHAUAIbHBI ONbIM OPAHUZAYUU COOPA OAHHBIX NPU NPOBEOEHUU ONPOCA
001ecmeeHH020 MHEeHUs, OCYWeCMEIamb UX aHAIU3, NPeo0Cmasisims pe3yibmamosl onpoca 6
sude madbauysl, OUaACPaAMMbL;

® npuobpecmu onvim npogedeHUs CIYYAUHBIX IKCHEPUMEHMNO8, 8 MOM YUCTLE C NOMOUbIO
KOMNbIOMEPHO20 MOOETUPOBAHUS, UHMEPRPEMAYUU UX PE3VIbMAamos;

®  HAYUUMBCA HEKOMOPLIM CREYUATIbHBIM NPUEMAM PeuleHUs KOMOUHAMOPHBIX 3a0ay.



COJAEP/KAHUE YYEBHOI'O ITPEJMETA «AJI'EBPA»

AuredpanyecKkue BbIPpaKeHUs!

Bripaxkenue ¢ mnepeMEeHHBIMU. 3HAYEHUE BBIPAKEHUS C IEPEMEHHbIMU. JlomycTuMmble 3HAYEHUS
nepemeHHbIX. ToxzaectBo. ToxknecTBeHHble MpeoOpa3oBaHMsl — aNreOpanyecKux  BBIPAKCHHIA.
JlokazaTeabCTBO TOXKJIECTB.

Crenenb ¢ HaTypaJbHBIMU MOKa3aTeIsIMU U €€ cBorcTBAa. OqHouneHbl. OJHOWIEH CTaHAAPTHOIO BUAA.
Crenenp opHouneHa. MHorowieHsl. MHoroungeH craHgaptHoro Buaa. CTeneHb MHOTOUIEHA.
CroxeHue, BBIYUTAHUE U YMHOXEHHUE MHOTOWIEHOB. DOpMyJIbl COKPAIEHHOTO YMHOXEHHMS: KBagpaT
CYMMBI U KBAJIpaT pa3sHOCTH JBYX BbIpaX€HHI. Pa3iokeHHEe MHOrOWJICHa HA MHOXUTENINU. BeiHeceHne
o011ero MHOXUTENA 3a CKOOKH. MeTo 1 rpynnupoBKU. Pa3HOCT KBaJpaToB ABYX BeIpakeHuil. Cymma u
pasHOCTh KyOOB IBYX BeIpaskeHUH. KBanparusiii Tpéxwien. Kopens kBaapaTHoro tpéxuieHa. CBoicTBa
KBaJpaTHOro TpéxuieHa. Pa3znokeHne KBagpaTHOro TPEXUIEHA HA MHOXKHUTEIIH.

Panmonaneubie BbipaxkeHusi. llenpie BeIpakeHus. J[poOHbie BbIpaxeHUs. PanuoHanbHas apoOb.
OcHOBHOE CBOWCTBO panuoHanbHOW Jpobu. CrokeHue, BHIUUTAHUE, YMHOXKEHUE U JelieHUe
pauuoHanbHBIX JpoOeli. Bo3Bemenue panuoHaNbHOM APOOM B CTENEHb. TOXKIECTBEHHBIC
npeoOpa3oBaHus PallMOHABHBIX BhIpakeHUi. CTeNeHb ¢ [eIbIMU MTOKa3aTelsIMi 1 €€ CBOWCTBA.
KBanpartuble kopHH. ApudMeTndyecKuil KBaJpaTHBIH KOpPEHb U €ro CBOHCTBA. TOXJIECTBEHHbIE
npeoOpa30BaHMsl BRIPAXKEHUHN, COJIEpKAIINX KBAAPATHBIE KOPHHU.

YpaBHeHus

VYpaBHenue c¢ oaHoil mnepemeHHOW. KopeHb ypaBHeHus. PaBHocuiibHble ypaBHeHus. CBoiicTBa
YpaBHEHUH C OAHOM INEPEMEHHOM. YPAaBHEHHE KaK MaTeMaTH4ecKash MOJENIb PEalbHOM CUTyalUH.
Jluneiinon ypaBHenue. KBagparHoe ypaBHeHue. @opmyiia KOpHEH KBaApaTHOro ypaBHeHUs. Teopus
Buera. Pannonanenbie ypaBHeHUsA. PemieHne panMoHaNbHBIX YPaBHEHUM, CBOASLIMXCA K JIMHEHHBIM
WM K KBaJPAaTHBIM ypaBHEHUsIM. PellieHne TeKCTOBBIX 3a7a4 C MOMOIIbIO PAllMOHAIBHBIX YPAaBHEHUM.
VYpaBHenue ¢ 1Byms nepeMeHHbIMU. ['paduk ypaBHeHUsI ¢ 1ByMs IepeMeHHbIMU. JIMHelHOe ypaBHEHUE
C IByMsl mepeMeHHbIMU U ero rpadux. Cuctemsbl ypaBHEHHH ¢ ABYMs nepeMeHHbIMH. [ 'padudeckuit
METO/Jl PEUICHUsI CUCTEMbl YPABHEHUI C IByMS MEpEMEHHBIMU. Pernienne cucTteM ypaBHEHUN METOJIOM
MOJICTAHOBKHU M cioxeHus. CucrteMa JIByX ypaBHEHUH C JIByMs NE€PEMEHHBIMH KaK MOJIEIb pealbHOU
CUTYallHH.

HepaBencrBa

YucnoBsle HEpaBEHCTBA U UX CBOMCTBA. CJI0KEHHE U YMHO)KEHHE YNCIIOBBIX HEpPAaBeHCTB. OLIEHNBAaHNE
3Ha4eHMs BbIpakeHHs. HepaBeHCTBO ¢ OAHOW NepeMeHHOM. PaBHOCHIIBHBIE HEpAaBEHCTBA. UMCIOBBIE
IIPOMEXYTKH. JIMHENHbBIE U KBAaJpaTHbIE HEPABEHCTBA C OJHOM NepeMeHHO. CHCTEMBI HEPABEHCTB C
OJHOM NEPEMEHHOM.

YucaoBble MHOKECTBA

MHO)KGCTBO " €0 DJICMCHTHI. CHOCO6I)I 3aJaHUA MHOXKCCTB. PaBHI)IC MHO>XCCTBA. HyCTOe MHO>XKECTBO.
[ToamHuokecTBO. Omnepanuu HaJl MHOXKeCTBaMH. MIImiocTpaiiys COOTHOIIEHUM MEXy MHOXKECTBAMU C
MOMOILIbI0  auarpamMMm  Oiiepa. MHoXecTBa HATypallbHBIX, LEJIbIX, pPAllMOHAIBHBIX  YHCET.
PannonanbHOE 4uCIIO Kak ApoOb BUIA %, rae mZ,nN, u kak 6ecKOHEYHasl ePHOINIecKas JeCATHIHAS

npo0b. [lpencraBineHwe 00 WPpAlMOHAILHOM 4YHCIIe. MHOXECTBO JCHCTBUTEIBHBIX  YHCEIL.
[IpencraBienue NEHCTBUTENHLHOTO YKCa B BUAE OECKOHEUHON HENepruoIudYecKor NeCITHUHOM IpoOu.
CpaBHeHue neicTBUTENbHBIX yncen. CBs3b Mexxay MHOKecTBamu N, Z, Q, R.

DOyHKIUHA

YucioBble yHKIHMHU

OyHKIMOHAIbHBIE 3aBUCUMOCTH MeXx Ay BennuuHamu. [lonstiue pynkunn. OyHKIus Kak
MaTeMaTHuYecKasi MoJ/ieJIb peabHOro nporecca. O61acTb onpeneneHus 1 001acTh 3HaUeHUS (PYHKIUH.
CnocoOs1 3ananus pynkuuu. I'padux pynknun. [locrpoenne rpadukoB pyHKINN C TOMOIIBIO
npeoOpaszoBanuii uryp. Hynu pynxmuu. [TpomexxyTku 3HakonoctossHeTBa QyHKIMH. [IpomMexyTku
BO3pacTaHus U yObIBaHUS PYHKIIUH.



Jluneiinas QyHKIMsA, 00paTHas MPOMOPLUOHAIBHOCTD, KBaJApaTHyHas GpyHKIus, QyHKIus ¥ = VX, ux
CBOWCTBA U TpapuKy.

Yuci10BbIe IOCTEA0BATEILHOCTH

[TonsiTue uucioBod mocnenoBareabHOCTH. KoHeuHble U OeCKOHEYHbIE MOCIEAOBATEIHLHOCTH.
Apudmernueckass u reomerpuueckas nporpeccuu. CBoiicTBa WIEHOB apU(PMETUYECKOH U
reOMEeTpPHUECKON mporpeccuii. @opMmynbl 00IMIEro wieHa apu(PMETHUYECKOH U TeOMETPHUYCCKON
nporpeccuii. @opMyIsibl CyMMBI N TIEPBBIX WICHOB apU()PMETHUECKOW M T€OMETPHUECKOW MPOTPECCHiA.
Cymma GeckoHeuHoil mporpeccuu, y kotopoii lg| <1. IIpencraBinenue GecKOHEUHOM NepuOIMYECKOit
JECATUYHOMN IpoOU B BUAEC OOBIKHOBEHHOM JPOOH.

JJieMeHThI NPUKJIAJTHOH MATEMATHKH

Marematnueckoe wmoaenupoBanue. IIpouenTHeie pacu€rel. @opmysia  CIOXKHBIX  ITPOLEHTOB.
[TpubGmmk€HHble BbIYKMCIEHUS. AOCONIOTHAS W OTHOCHUTENbHAs morpemHocTd. OCHOBHBIE MpaBHIIa
KoMOuHaTopuku. Yacrora W BEpOATHOCTh ciydaiiHOro coObITHs. Kitaccuueckoe —orpeneneHue
BeposATHOCTH. HauanbHble cBeeHus o cratuctuke. [IpeacraBnenue JaHHBIX B BUJE TAOJHUIL, KPYTOBBIX
U CcToj0YaThlX Jauarpamm, rpagukoB. CTaTUCTUYECKHE XApPAKTEPUCTUKH COBOKYIHOCTH JIaHHBIX:
cpelIHee 3HaUeHUe, MOJIa, pa3Max, MeIuaHa BRIOOPKH.

Aure0pa B HCTOPHYECKOM Pa3BUTHH

3apoxaeHue anreOpbl, KHUTa O BOCCTAHOBIIEHUHU M MPOTUBOIIOCTABIEHUU MyxaMme ia alib-X0ope3MHu.
Hcropus hopmMupoBaHHus MaTeMaTHUECKOTO s3bIka. Kak 3apoaninack uaes koopauHat. OTKpbITHE
uppanuoHanbHOCTU. 13 ucTopry BO3HUKHOBEHUS (DOPMYIT JUIsl pellieHus ypaBHeHUH 3-if u 4-i
creneneil. icropus pa3sutus nouatus pynkuun. Kak 3apoaunacs Teopust BeposatHocTeil. Yncma
®ubonauyu. 3anana JI. [Iluzanckoro (Gubonayun) o kponukax. JI.d. Maruunkuid. [1.JI. UeObres.
H.N. Jlo6auerckuii. B.51. bynskosckuii. A.H. Konmoropos. ®@. Buer. I[1.depma. P. Jlekapr. H.
Tapranbs. [1. Kapnano. H. AGens. b. I1ackans. JI. [Tuzanckuii. K.I'aycc.

TemaTnueckoe IIAHKPOBAHME

ITo
aBTOPCKOii ITo pa6oueii 7 kaace 8 kiace 9 kJaace
Ne Pa3nen kypca nporpamMmme nporpamMmme (3,5uacaB | (3,5uaca B | (4uacaB
(K0J1-BO (K0JI-BO 4acOB) | HeaesI0) He1eJII0) HeJIeJTI0)
4acoB)
JIuneitHoe
1. | ypaBHeHHE ¢ OOHOMH 15/17* 15 15
IIEPEMEHHOMN
2. | Llenbie BoIpaskeHHs 52/68 54 54
3. | ®ynkIUn 12/18 13 13
CucTeMbl IMHEHHBIX
4. | ypaBHEHHUil ¢ IByMs 19/25 20 20
IEPEMCHHBIMH
5 PannonansHbie 44/55 44 44
BBIPKCHUS
KBazpaTHbI€ KOpHH. 26
6. | Je#icTBUTEIBHBIE 25/30 25
qrcia
7 KBanparusie 26/36 26 27
ypaBHCHHSI




I~

8. | HepaBencrea 21/26 26 26
KBagparnunas 45
9. P 38/45 38
byHKIIHS
DJIEeMEHTHI 27
10. | mpukagHOM 21/27 20
MaTeMAaTUKHU
YucroBbie 24
11. 21/24 17
MOCIIEI0BATEIbHOCTH
[ToBTOpEHME N
P 7112, 18 8410
CUCTEMAaTH3AIIH
12. 10/19, 22 12+10
yueOHOro Marepuana
10/24 16 8+8
(BBOIHOE+HHUTOTOBOE)
Uroro 315/420 374 119 119 102
*3 yaca B HeJeJII0/3,5 yaca B HeJeJII0
Kiacc
Homep
napa- | Coaep:xanue yueOHoro | Koan-Bo | XapakTepuCTHKA OCHOBHBIX BH/IOB JIeITEJIbHOCTH
rpaga MaTepuaJa 4acoB YYeHUKA(HA YPOBHe Y4eOHBIX /IeiicTBHUI)
IToBTOpEeHNE Kypca MaTeMAaTHKH 8
5-6 k1accoB
I'naea 1
JInHeitHOe ypaBHeHHE 15
C O/IHOM NMepeMeHHOH
1 BBenenue B anreOpy 3 Pacnosnaséams 4ucioBbie BBIPRXKEHUS U BBIPAXKEHUS C
5 - c NepeMEeHHBIMH, JTUHEWHbIe ypaBHeHUs. [IpuBoAUTH
HHHefIHoe ypaBHCHHE C MIPUMEPHI BBIPAKEHUH C IIEPEMEHHBIMU, JIMHEHHBIX
OJIHOM HEpEMCHHON ypaBHeHUU. COCTaBIATH BBIpAXKEHHE C IEPEMEHHBIMU
3 Pelmenue 3a1a4 ¢ 5 110 YCIIOBHUIO 38/1a4H. Brinonasate mpeoOpa3zoBaHus
TOMOIIBIO YPABHEHHiH BBIPaXEHH: MPUBOAUTD MOIOOHBIE CllaraeMele,
packpbIiBaTh CKOOKH. HaxoMuTh 3HaYCHHE BRIPAKEHUS C
[ToBTOpCHME 1 1 NepPEeMEHHBIMH MPH 33JaHHBIX 3HAYEHUSIX TEPEMEHHBIX.
cuUcTeMaTu3aIus yaueoHoro Knaccudunupoars anredpandeckue BIPaKCHUS.
Marepuaia OnuceIBaTh 1ENBIE BRIPAKCHUS.
Dopmynuposams ONpeeIeHUE IUHEUHOTO YpaBHEHUS.
KonTponbnast paborta Ne 1 1 o
Pemate nuHeliHOE ypaBHEHHE B 00IIIEM BHUJIE.
HNuTepnpeTupoBaTh ypaBHEHHE KaK MAaTEMATHYECKYIO
MOJIeTb peanbHOU cuTyanuu. OMUCHIBATh CXEMY
pEIICHUs TEKCTOBOM 3aJIa4H, TPUMEHSTH €€ JIs
pelieHus 3a1a4y
I'nasa 2
Leabie BbIpazkeHust 54
4 ToXAECTBEHHO paBHbIE 2 Dopmynuposamy:
BBIpakeHus. ToxxaecTra onpeoeneHus; TOXKICCTBEHHO PAaBHBIX BBIPAXKCHUH,
5 3 TOKJIECTBA, CTENIEHU C HaTypaIbHBIM TIOKA3aTENIeM,
CrereHb ¢ HaTYpaTbHBIM OJTHOUJICHA, CTAHJAPTHOTO BHJIA OJHOUIICHA,
MoKazaresiem




Homep

napa- | Conepxanue yueoHoro | Kos-Bo | XapakTepucTHKA OCHOBHBIX BUIOB JAeSITEJIbHOCTH
rpaga MaTepuaJa 4acoB yueHHKa(Ha YPOBHe YueOHbIX AelicTBH)
6 CBolicTBa CTETICHHU C 3 Kkod(UIMeHTa OJJHOWICHA, CTETICHN OTHOYJICHA,
HaTypaJbHbIM MHOT'OWJIEHA, CTEIIEHH MHOI'OUJICHA;
[I0Ka3aTeieM c6otlicmea: CTENIEHN C HaTypaJbHbIM IIOKA3aTelIEM,
3HaKa CTEIEHU;
7| OnsowneHs! 2 npasuna;: T0Ka3aTeIbCTBA TOXKIECTB, YMHOKEHHS
8 MHOFOUIEHbI 1 OJIHOWIEHA Ha MHOT'OUJIEH, YMHOKEHHUSI MHOTOWIECHOB.
Jloka3vieamb CBOMCTBA CTENEHU C HATYPaJIbHBIM
9 CrnosxeHue 1 BbIYUTaHUE 3 nokasareseM. 3aluchIBaTh U I0Ka3bIBaTh (OPMYJIbL:
MHOT'OYJIEHOB MPOU3BEICHUSI CYMMBI U Pa3HOCTH JIBYX BBIPA)KEHUI,
Pa3HOCTH KBaJpATOB JIBYX BBIPAKEHUH, KBajipaTa
KomTponbHad pabota Ne 2 1 CYMMBI U KBajipaTa pa3HOCTH JBYX BBIPAXKEHU, CYMMBbI
AHaJIH3 KOHTPOJILHOI 1 KyOOB U pa3HOCTH KyOOB JIBYX BBIPaKEHUH.
pa6otbl. PaGota Haj Buviuucnsames 3HaueHne BBIPAKEHUM C IEPEMEHHBIMU.
OIMGKAMH [IpumeHsTH CBOKCTBA CTETIEHHU IS IPEOOPa30BAHUS
BbIpaXEHUI. BBINOTHATE YMHOKEHNE OJTHOUIIEHOB U
10 | YMHOXeHHE OfHOUIEHA 4 BO3BE/ICHUE OJJHOUJICHA B cTeneHb. [IpuBoanTh
Ha MHOT'O4JICH OJHOWICH K CTAaHAAapTHOMY BULY. 3anuceIBaTh
MHOTOWIEH B CTAHIAPTHOM BUJE, ONPEAEIISATh CTEIEHb
11 | YMHOXeHHe MHOTOWIEeHA 4
MHorouieHa. [IpeoOpa3oBbIBaTh MPOU3BEIEHUE
Ha MHOTOHIICH OJIHOWIEHA U MHOT'OYJIEHA; CYMMBI, Pa3HOCTH,
12 | Pasjoxkenne MHOMOWICHOB 3 IPOU3BENICHUS ABYX MHOIOWIEHOB B MHOI'OUJIEH.
HA MHOIKHTEJII. BrinonHATE pa3inokeHne MHOroYJIeHa Ha MHOKUTEIN
BhiHeceHue obILIero CII0COOOM BBIHECEHHUS 00IEro MHOXKUTEIS 3a CKOOKH,
MHOKHATENS 38 CKOOKH CIoco60M TPYMIUPOBKHU,TIO (HOPMYIIaM COKPAIIEHHOTO
YMHOXEHHS U ¢ TPUMEHEHNEM HECKOJIBKUX CIIOCOOOB.
13 | Pa3noxeHHe MHOTOYICHOB 3 Hcnonb30BaTh yka3aHHbIE IPeoOpa3oBaHMs B Ipoliecce
Ha MHOXHUTENH. MeToz peuIeHusl ypaBHEHUH, 10KA3aTENbCTBA YTBEPKICHHM,
IpyHImMpoOBKH pEeLIeHUs TEKCTOBBIX 3a/ady.
KonTponbrast padorta Ne 3 1
IIposiBneHne nHTEpECa K NpOLUIOMY U
AHanu3 KOHTPOJILHOM 1 HACTOSAIIEMY POCCUUCKOMMATEMATHKH,
pabotsr. PaboTa Ha LICHHOCTHOE OTHOLIEHUEM K JTOCTHKEHUSAM
OIINOKAMU POCCUMCKHUX MAaTEMaTUKOB U POCCUUCKON
MaTEMaTUYECKOM LIKOJIbI, K UCIIOJIb30BAHUIO DTHUX
14 | Tlpousseneuue pasHOCTH H 3 JOCTH)KEHHUH B APYTUX HAYKaX Y MPUKIIAIHBIX
CYMMBI JIBYX BBIpQXEHUHN chepax
15 Pa3HocTh KBaIpaTOB ABYX 2
BBIPAKECHUI
16 | KBagpaTt cymmbl 4
U KBaJpaT pa3HOCTU JBYX
BBIPAKECHUI
17 | IlpeoGpa3oBanue 2
MHOTOYJIEHa B KBaJ[pat
CYMMBI UJTU Pa3HOCTH
JIBYX BBIpAXKEHUU
KonTponbnas padota Ne 4 1
AHaIn3 KOHTPOJIBHOM 1
paboTtsl. PaboTa Han




Homep

napa- | Conepxanue yueoHoro | Kos-Bo | XapakTepucTHKA OCHOBHBIX BUIOB JAeSITEJIbHOCTH
rpadga MaTepuaja 4acoB yyeHUKa(HA YPOBHe Y4eOHBIX JeiicTBHIA)
omnoKamMu
18 | Cymma u pa3HOCTH KyOOB 2
JBYX BBIpaKCHUU
19 | [IpumeHeHue pa3TuIHBIX 4
CHoco00B Pa3IoKEHUs
MHOTOYJIEHa Ha
MHOXHTEIH
IToBTOpEHME U 1
cucTeMaTH3anus y4eoHOro
marepuaia
KonTponbrast padora Ne 5 1
AHaIn3 KOHTPOJIBHOU 1
pabotsl. Pabota Han
omubKaMu
I'naga 3
DyHKIMHU 13
20 | Cpsi3u MeXIY 2 1Ipusooums npuMepbl 3aBUCUMOCTEN MEXTY
BenuYMHaMu. OyHKIUsA BeJIMYMHaMU. Pa3nuuaTh cpeau 3aBUcUMOCTe
1 | 5 5 (yHKIMOHATILHBIE 3aBUCUMOCTH.
TIOCOLBI 3a/laHuA Onucvieams nonamus. 3aBUCUMON U HE3aBUCUMOM
byHKn MIEPEMEHHBIX, QYHKIUH, apryMeHTa (QYHKIIUHU; CTIOCOObI
22 | Ipaduk bynxmm 2 3aganus GyHkuu. opMyIHpoBaTh ONpeIeIeHus: }
obnactu onpeneneHust GyHKIIUHA, 00J1aCTH 3HAYCHU
23 | Jlunetinas QyHKIms, €€ 4 ¢byskuy, rpaduka QyHKIUM, TMHEHHONH QYHKINH,
rpaduKu CBOHCTBA MPSIMOM IIPONTOPLMOHAIIBHOCTH.
Buiyucnams 3nauenune GyHKIMU 1O 33JJaHHOMY
[ToBTOpEeHue n 1 .
5 3Ha4YeHHIO aprymeHTa. COCTaBISITh TAOIUIIBI 3HAUCHU I
UCTeMaTH3AIHS HOT .
CHCTCMATH3AINA yICOHOTO ¢byakuu. CTpouTh rpaguk GyHKIIUH, 3a1aHHOM
marepuaia »
cp tabnnyHo. 1o rpaduxy dyHkuu, sBistomencs
KontponsHas paGora Ne 6 1 MOJIENIBIO PEATBHOTO MPOLECcca, ONPEAeIIATh
XapaKTepUCTHKU 3TOro nporecca. CTpouts rpadux
AHanu3 KOHTPOIbHOM 1 JAUHEHHON (QYHKLINU U MPSIMOM MPONOPIMOHATEHOCTH.
pabotel. Pabora Hax OnuceiBaTh CBOMCTBA 3TUX (PYHKIMH
omnokamMu
I'naga 4
Cucrembl THHEHBIX YPABHECHHU I 20
¢ ABYMSsl MepeMeHHbIMHU
24 | YpaBHeHUs C IByMs 2 IIpusooums npumepwl: ypaBHEHUS C ABYMS
HepEeMEHHBIMU NEePEMEHHBIMH; TMHEWHOTO YPaBHEHHUS C IBYMs
25 | Tumei 3 MEPEMEHHBIMH; CHCTEMBI JIBYX JJHHEHHBIX YPaBHEHUH
MHCHHOC ypaBHCHHE C C IByMs [IEpEMEHHBIMH; peaTbHBIX MPOLECCOB, IS
ABYMI IICPEMCHHBIMH 1 KOTOPBIX YpaBHEHHE C TBYMS MIEPEMEHHBIMH HITH
ero rpagux cucTeMa ypaBHEHHH ¢ IByMsI IEPEMEHHBIMU SIBIISIOTCS
26 | CucTemsI ypaBHeHHii ¢ 3 MaTeMaTHIECKUMHU MOICIISIMH.
JBYMST TIEpEMEHHBIMH. OmnpenensTsb, ABISETCS JIU Mapa YUCeN pelieHuEM




Homep

8

napa- | Conepxanue yueoHoro | Kos-Bo | XapakTepucTHKA OCHOBHBIX BUIOB JAeSITEJIbHOCTH
rpaga MaTepuaJa 4acos yueHHKa(Ha YPOBHe YueOHbIX AelicTBH)
I'paduueckuii meTosq JTAHHOT'O YPaBHEHUS C IBYMsI [IEPEMEHHBIMHU.
pELLICHUs CUCTEMBI JIBYX Dopmynuposams.:
JMHENHBIX YpaBHEHUH C onpedeneHus; PELICHNs] ypaBHEHUS C JBYMsI
JBYMs IIEpEMEHHBIMU IIEPEMEHHBIMU; YTO 3HAYUT PELIUTh YPaBHEHUE C IBYMs
NepEeMEHHBIMHE; rpaduKa ypaBHEHHUS C IBYMS
21 Pemezme cucrem 2 IIEpEMEHHBIMU; TMHEHHOIO YPAaBHEHUS C IByMs
TAHCHHBIX ypaBHCHNN IIEPEMEHHBIMH; PELIEHHSI CUCTEMB] YPAaBHEHUH C IBYMS
METOJIOM IOJCTAaHOBKH HepeMEHHBIMI
28 | Pemenue cucTeM 3 ceoticmea ypaBHEHUH C IBYMsI IEPEMEHHBIMU.
JMHEHHBIX ypaBHEHMUil Onucvleams. cBOWCTBA rpaduKa JMHESHHOTO YPaBHECHUS
METOIOM CIIOYKCHHUS B 3aBUCUMOCTH OT 3HaYeHUN K03 PUineHTos,
rpaduyecKuil METOJ| pELIEHHs] CUCTEMBI IBYX
29 | Pemenue 3aau ¢ 4 YPaBHEHUH C IByMsI IEPEMEHHBIMH, METO/
HOMOIIBIO CHCTEM MOJICTAHOBKHU M METOJI CJIOXKEHUS TSl PEeLICHHS
JIMHEHHBIX YPaBHEHUU CUCTEMBI JIBYX JIMHEVHBIX YPABHEHUH C IBYMs
HEpPEMEHHBIMH.
IoTopeHme u 1 Cmpoumsb rpa@uK JMHEHHOTO YPAaBHEHUS C JBYMSI
CHCTEMATH3AITHA YIE0HOTO nepeMeHHbIMU. Penate cucTeMsl AByX JIMHEHHBIX
Matepuaia YPaBHEHUH C IBYMS IIEPEMEHHBIMH.
KoutposbHas paGota Ne 7 1 Pemavmb TEKCTOBBIE 37111, B KOTOPBIX CHCTEMA ABYX
JMHENHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU SIBIISIETCSI
AHanu3 KOHTPOJII)HOI7I 1 MaTEMATUYECKON MOJIEJIBIO PEATILHOTO MPOoIlecca, U
pabotsl. Pabora Hag MHTEPIPETUPOBATH PE3YIHTAT PEIICHUS CHCTEMBI
omubKaMu
IloBTOpEHUEe U cucTeMATH3ALMA 9
y4eOHOro MmaTepuaJia
YnpakHeHus AJ11 HOBTOPEHUS 7
Kypca 7 Kiacca
Wtorosas koHTpoJbHas paboTa 1
O6006menue u koppekius 3YH 3a 1
Kypc ainredpsl 7 kiacca
Kiacc
Homep Coaepixanue
napa- y4eOHOro Koua-Bo XapaKkTepuCcTHKA OCHOBHBIX BHA0B AeATEIbHOCTH
rpaga MaTepuaJa 4acoB YYeHMKa(HA YPOBHE Y4eOHbIX 1eliCTBH)
IloBTOpEHNE MaTepHuaia U3
Kypca ajareopsl 7 kjacca 12
I'naga 1l
PauuoHnanbHbIC BHIPAKEHUS 44
1 PanmonanesHbie qpodu 2 Pacnosnasams 1ienvle palinoHaNbHbIE BEIPAXKEHMUS,
N JIpOOHbBIE pallMOHAIbHBIE BHIPAKEHUS, IPUBOIUTD
2 Octostioe CBOMCTBO 3 IIPUMEPBI TAKUX BBIPAXKECHUM.
parmoHaIBHON IpooH Dopmyauposam:
3 CrIosKeHme 1 3 onpeodenenus; PalluOHAILHOTO BBIPAXKEHHUSI, TOIYCTUMBIX




Homep Conep:xkanue
napa- y4eOHOoro Kou-Bo XapakTepuCcTHKA OCHOBHBIX BUI0B J1€ATEJIbHOCTH
rpaga MaTepuaia 4acoB yueHHKa(HA YPOBHe Y4eOHBIX AelcTBHI)
BBIUATAHUE 3HAYEHUH MePEMEHHOMN, TOXKIECTBEHHO PAaBHBIX
paloHaIbHBIX Ipo0Oeit BBIPAXXEHUI, TOXKIECTBA, PABHOCHIIbHBIX YPaBHEHUH,
C OJTMHAKOBBIMH paIoOHATBHOTO YPABHEHUS, CTETICHUC HYJICBBIM
3HAMEHATEJSIMU MOKa3aTesieM, CTENeHH C LENbIM OTPHUIATeIbHBIM
MoKa3aresieM, CTAaHIapTHOTO BU/A YnciIa, 00paTHOH
4 Cnoxerue 1 6 MPOIMOPLIMOHAIBHOCTH;
BBIMHTAHNC . ceoticmea: OCHOBHOE CBOMCTBO pallioHaIbHON Apodu,
paLMOHANBHBIX ApODel CBOIICTBA CTENEHHU C LEJIbIM IOKa3aTelieM, YpaBHEHHI,
C pa3HbIMH k
3HaMeHAaTe I AMU byuxuun y = " :
Kontponbnas pabota 1 npaguia: CIOXKEeHUsI, BRIYUTAHUS, YMHOKECHHUSI, ICJICHUS
Nel Ipobeil, Bo3BeieHus: APOOU B CTEIICHD;
Yycnosue paBeHCTBA IPpo0U HYJIIO.
> YMHOXKEHHE 1 4 Jlokazvieams CBOMCTBA CTEIICHH C LIEJIbIM ITOKA3aTEeNIEM.
ACTCHUC Onucvieamsb TpadUUECKUil METOJ PELICHUs] YpaBHEHHIA
patnoHaILHBIX C OJTHO}1 TIepEeMEHHOIA.
Apodeit. B03BfHeHHe IIpumensams OCHOBHOE CBOMCTBO pallMOHAILHON ApoOu
paiHoHaNbHOI 1pobu JUIS COKpAIIeHns ¥ npeoOpasosanus apobeit. [IpuBoauTs
B CTCIICHB Ipobu K HoBOMY (o0miemy) 3HameHarento. Haxoauts
6 ToXIECTBEHHEIE 5 CyMMY, Pa3HOCTb, IIPOU3BEACHUECH YaCTHOE IPOOCH.
NpeoGpa3oBanys Brimonusate TOK/IECTBEHHDLE npeodpazoBaHus
PAIHOHATBHEIX paIoOHATBHBIX BBIPAKECHUH. }
BBIPAKEHHIA Pewams ypaBHeHUs ¢ IepeMeHHOM B 3HaMeHaTese Ipoou.
Ilpumensmob CBOMCTBA CTENEHHU C LIEJIBIM ITOKA3aTENEM ISl
KonTponbhas padota 1 npeoOpa30BaHus BbIPAKEHHIH.
Ne 2 3anucvieams yucia B CTAHAAPTHOM BUJIE.
Buvinonname noctpoeHue u yreHue rpaduka GpyHKuuu
7 PaBHOCHIIBHBIE 3
YpaBHEHU. y=—
PanuyonanbHnie X
ypaBHEHUS
8 CrermneHs C eTbIM 4
OTPUIATENBHBIM
MOKa3areseM
9 CBoiicTBa cTenieHN 5
C IEJTBIM MTOKa3aTeIeM
10 OyHKIWMA Y = _ 4
X
u e€ rpaduk
Konrponbnas padora 1
Ne 3
I'nasa 2
KBagparHble KOpHH. 26
JelicTBUTEIbLHBIE YNCIA
11 OyHknpa y = X 3 Onucvieamsb: IOHATHE MHOKECTBA, YJIEMEHTa MHOXKECTBA,

u e€ rpaduk

CIIOCOOBI 3aaaHus MHOXECTB, MHOXXCECTBO HaTypaJIbHBIX




Homep Conep:xkanue
napa- y4eOHOoro Kou-Bo XapakTepuCcTHKA OCHOBHBIX BUI0B J1€ATEJIbHOCTH
rpaja MaTepHaJia 4acoB YYeHUKA(HA YPOBHe Y4eOHBIX /el CTBHIl)

12 KBazpaTHble KOpHH. 3 YKCeJl, MHOXKECTBO LIEJIBIX YUCEI, MHOXKECTBO
Apudmerndeckuii palMOHAIBHBIX YACEI, MHOKECTBO JIEUCTBUTEIBHBIX YHCEIT
KBaIPaTHBINA KOPEHb U CBSI3U MEXAY 3TUMHU YHCIOBBIMUA MHOKECTBAMU; CBS3b

MeX 1y 0ECKOHEUHBIMU JIECATUYHBIMU APOOSIMHU U

13 MHO2KeCTBO 1 €ro 2 paloHaIbHBIMU, UPPALIMOHAIBHBIMU YHCIAMH.
SJCMCHTRI Pacnoznasams pauloHanbHbBIE U UPPALMOHAIIBHBIE YHCIA.

14 TTOIMHOKECTBO. 2 [IpuBOANTH IPUMEPHI PALIMOHATLHBIX YUCENT U
Onepaiyy Hajl UPPALMOHATIBHBIX YNCET.

MHOKECTBAMH 3anucvisams ¢ TOMOIIBIO GOPMYJIT CBOMCTBA IEHCTBUH C
JIEACTBUTEIIbHBIMU YU CIIAMH.
15 YucnoBble MHOXKECTBA 2 Dopmynuposams:
- onpeoeneHus: KBaAPaTHOTO KOPHS U3 YUCIIA,

16 CrolicTea 4 apu(pMeTHyecKoro KBapaTHOro KOPHS U3 YMCIIA, PAaBHBIX
apupMETHIECKOro MHOXECTB, IIOJIMHOXECTBA, IEPECEUECHUS] MHOKECTB,
KBa/IpaTHOT'O KOPH’ 00BbEeAMHEHHUS MHOKECTB;

17 ToXIeCTBCHHBIE 4 ceoticmea: QyHKIUH Y = X2, apudmeTnyeckoro
npeoOpazoBaHus KBaJIPATHOTO KOPHSI, QYHKIUHU Y = \& .

BBIPAXCHHUH, Jloka3piBaTh CBOMCTBA apU(PMETUUECKOTO KBAAPATHOTO
coJIepxKaInx KOPHS.
KBAJIpaTHBIC KOpHH Cmpoums Tpadpuku QyHKIMHA Y = X°u y= \/; .
18 Dymims Y = Jx 3 IIpumename noHsITHE apH(bMeTHIiecxoro KBaI[})aTHOI‘O
. KOPHSL JUIsl BBIYMCIICHUS 3HAYEHU BBIPAXKEHMUII.
u e€ rpadux
Ynpowamy Beipaxenus, coaepxaiue apupMeTHIeCcKre
T[ToBTOpEHNE U 1 KBaJpaTHbIEe KOpHU. Pemars ypaBHeHusa. CpaBHUBATh
cUcTeMaTH3aIHs 3HAYEHUsI BRIpaXXKEHUN. BBITOIHATH Mpeobpa3oBaHue
MaTepHana 110 TeMe BBIPAXKEHHI C TPUMEHEHUEM BBIHECEHUSI MHOKUTENS U3-
«KBaL[paTHHe KOpPHU» oA 3HaKa KOpHs, BHCCCHUA MHOXUTECIIA IO 3HAK KOPHA.
BeInonHATe 0cBOOOXKIEHNE OT UPPALMOHATIBHOCTH B
KonrponsHas pabora 1 3HaMeHaTeJe IpoOu, aHaTN3 COOTHOIIIEHUN MEX Ty
Ne 4 YUCJIOBBIMA MHOXXECTBAMHU U UX 3JIEMEHTAMHU
AHaIn3 KOHTPOJIBHOM 1
pabotsl. PaboTta Han
omubKaMu
I'naea 3
KBanparubie ypaBHeHus 27

19 KBanparusie 3 Pacnosnasams v IpuBOANTH IPUMEPHI KBaIPATHBIX
ypaBHeHus. Pemenue YpaBHEHUN Pa3TUYHBIX BUIOB (TIOJIHBIX, HETIOTHBIX,
HETOJIHBIX MPUBEAEHHBIX ), KBAAPATHBIX TPEXUICHOB.

KBaJIpaTHBIX Onucvieamsb B 00111eEM BUJIE PEIIEHUE HEMOIHBIX
yYpaBHEHUN KBaJpaTHBIX YPaBHEHUM.
_ Dopmynuposamo.:

20 Dopmyna KopHeH 4 onpedenenus; ypaBHEHUs MEPBON CTENIEHH, KBaIPaTHOT'O
KBalpaTHOro YpaBHEHHUS; KBaAPATHOTO TPEXWIEHA, TUCKPUMUHAHTA
YPaBHCHIA KBaJPAaTHOT'O YPAaBHEHUS U KBAIPATHOTO TPEXWICHA, KOPHS

21 Teopema Buera 3 KBAJ[PaTHOTO TpEXUIICHA; 6}/IKBaHpaTHOFO YpaBHEHUS;

c60ticmea KBaIpaTHOTO TPEXWIIEHA;
KonTtponsHas padora 1




Homep Conep:xkanue
napa- y4eOHOoro Kou-Bo XapakTepuCcTHKA OCHOBHBIX BUI0B J1€ATEJIbHOCTH
rpaga MaTepuaia 4acoB yueHHKa(HA YPOBHe Y4eOHBIX AelcTBHI)
No 5 meopemy Bueta u o0paTHyIo el Teopemy.
. 3anucvieamsb 1 f0Ka3bIBaTh (HOPMYITY KOpHEH KBaIPaTHOTO
22 KeaaparHEIi TpEXIeH 8 ypaBHeHus. MccnenoBars KOJIMYECTBO KOPHER
23 PeleHue ypaBHeHHil, 5 KBaJIPaTHOT'O ypaBHEHUS B 3aBUCUMOCTH OT 3HaKa €ro
CBOJISIIIIUXCA K JTUCKPUMUHAHTA.
KBAJPaTHBIM Jloxazvieamv meopembi: Bne?'a (npsimyro ¥ 0OpaTHYIO), O
ypaBHEHUAM PasOKEHHN KBAJPATHOIO TPEX'IICHA HA MHOMHUTEIH, O
CBOICTBE KBaIpaTHOTO TPEXUWIEHA C OTPULIATEIHHBIM
24 PanmonansHble 6 JMCKPUMHHAHTOM.
YpaBHEHHUS KaK Onucviéams Ha TPUMEPAX METOJ1 3aMEHbI IIEPEMEHHOM IS
MaTEMAaTUYECKUE pEllIeHUs] ypaBHEHUN.
MOJIEJIH pealIbHbIX Haxooums KOpHY KBaJIpaTHBIX YPaBHEHUH pa3IMIHBIX
CUTyalun BuJ0B. [IpumensaTs Teopemy Buera u odpaTtHyto eit
TeopeMy. BBIMOMHATE pa3iioxkeHne KBapaTHOTO
KonrpomsHad pabora 1 TpEXUeHa Ha MHOKUTENU. HaxoauTs KOpHU ypaBHEHHI,
Ne 6 KOTOpBIE CBOAATCS K KBaApaTHBIM. COCTaBIISTh
5 KBaJ[paTHbIC YPABHEHUS M YPAaBHEHHUSI, CBOJISIINECS K
AHaJII3 KOHTPOJIbHOM 1 KBaJPATHBIM, SBJISIOIIAECS MATEMATHYECKMMH MOIEISAMU
pabotsl. PaboTa Han pPeaTbHBIX CHTYAIHit
omuOKaMu
IloBTOpEHUE M
cUCTeMATH3AIUs
yueOHOro MaTepuaJia 10
YnpaxHeHus 715 TOBTOPEHUS 9
Kypca 8 Kiacca
Konrtponbnas pabora Ne 7 1

9 Knacc

IHOP: _Bu6nmoreka I[IOK https://m.edsoo.ru/7f417af8

Poccuiickas anexkrponnas mkona https://resh.edu.ru/subject/16

Homep Koa-

napa- | Conep:xxanue y4eOHOT0 BO XapaKkTepucTHKA OCHOBHBIX BH/I0B JeSITEJIbHOCTH

rpaga Marepuajia YacoB | YYeHHMKa Cc y4éToMm padoyeii mporpaMMbl BOCIIMTAHUSA

IToBTOpeHue kypca anaredopnt 7 u VYcTaHOBKA Ha aKTUBHOE YYaCTHE B PEIICHUU

8 kJi1accoB MIPAaKTUYECKUX 3a7a4 MaTEMaTUYECKON
HanpaBJI€HHOCTH, OCO3HAHUEM Ba)KHOCTHU
MaTeMaTH4YECKOro 00Opa30BaHMs Ha MPOTSIKEHUU BCeit
YKU3HU IS YCTICITHOW TTpo(eccuoHabHON
8 JIeATENIbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHUHN
I'naga 1
HepasencrBa 25
1 YuciioBble HEPABEHCTBA 4 Pacnoznasams n npuBOIUTE IPUMEPHI YACIOBBIX



https://m.edsoo.ru/7f417af8
https://resh.edu.ru/subject/16

Homep Koua-
napa- Conep:xkanue yueOHOT0 BO XapakTepuCcTHKA OCHOBHBIX BU/I0B J1eSITEJIbHOCTH
rpadga MaTepuaja YacoB | Y4YeHHKA ¢ y4éToM padoyeii mporpaMMbl BOCIIMTAHUS

2 OcCHOBHBIE CBOHCTBA 3 HEPaBEHCTB, HEPABEHCTB C IIEPEMEHHBIMH, JINHEHHBIX
YKCJIOBBIX HEPABEHCTB HEPaBEHCTB C OJHOI NepeMeHHOM, IBOMHBIX HEPABEHCTB.

Dopmyauposamy.:

3 CrioxxeHUe W yMHOXKEHHE 3 onpeodenenus; CPaBHEHUS ABYX YMCEN, PELICHUS
HCIOBLIX HCPABCHCTB. HEPaBEHCTBA C OJHOU IIEPEMEHHOM, PABHOCHUIIBHBIX
OuennBanye sHa1eHHA HEpPaBEHCTB, PELICHHUs CUCTEMbl HEPABEHCTB C OJJHOU
BBIPAKCHITA NEPEMEHHOM, 007acTH ONpe/IeNICHHsI BEIPAKECHUS;

4 HepaBeHcTBa ¢ o/iHOi 2 €601iCMBa YNCIIOBBIX HEPABEHCTB, CJI0KEHUS M YMHOXKEHUS
MepeMeHHof YHCIIOBBIX HEPABEHCTB

Hoxkazvieams.: CBOMCTBA UNCIIOBBIX HEPABEHCTB, TEOPEMBI O

5 Perienue HepaBeHCTB ¢ 6 CJIO)KEHUH U YMHOKEHHH YHCIIOBBIX HEPABEHCTB.

OJTHOU TIEPEMEHHOM. Pewamu nuHeliHbIE HEPABEHCTBA.
UmncnoBbie IPOMEKYTKH 3anuchIBaTh PEIICHUS] HEPABEHCTB M UX CHCTEM B BU/JIC
- YHCIIOBBIX IPOMEXYTKOB, 00BEIUHEHHS], IepeceyeHHsI

6 Cucremsl /THHCHHBIX 6 YHCIIOBBIX IPOMEXYTKOB. Pemars cucreMy HEpaBeHCTB €
HCPaBCHCTB € OJIHOH 0JIHOM niepeMeHHOM. O1leHUBaTh 3HAUE€HUE BBIPAXKECHUS.
[ICpEMCHHOM N300paxaTh Ha KOOPJAUHATHOM NPSAMOH 3aaHHbIE
KouTtposbHas paGoTa 1 HEpaBEHCTBAMU YHCIIOBBIE IPOMEKYTKU
Nel

I'naga 2
Keaaparuunas gyHkums 45

7 [ToBTOpEHME N 4 Onucwvieams IOHATUE QYHKINH KaK TIPABHJIA,
pacuipeHue CBeIeHui o YCTaHaBJIMBAIOLIETO CBA3b MEXK/Y JIEMEHTAaMH JIBYX
byHKIUNA MHOECTB.

N Dopmynuposamo:

8 CoiicTsa yHKiHM 4 onpeodeneHus: vyl QYHKIIUU; TPOMEKYTKOB

9 Kak mocTpouts rpaduk 3 3HAKOTOCTOAHCTBA byHKUINY; QYHKIUY, Bo313aCTa10me171
bynxumm Y = kf(X), ecau (yObIBaro1ei) Ha MHOKECTBE; KBaIpaTUUHON (PYHKIINH;
w3BeCTeH rpaduk KBa/[paTHOTO HEPaBEHCTBA;
bynximm Y = f(X) c6olicmea KBaJpaTUIHONW (HYHKIIHH;

npasua OCTPOEHUs TpaguKoB PYHKIMNA C TTOMOIIBIO

10 Kak moctpouts rpaduku 4 npeoOpa3oBanuii Buaa f(x) — f(x) + b;
bymxuuii y = f(x) + b f(X) — f(x + @);f(x) — kf(x).
uy = f(x + a), ecnu Cmpoums rpaduku QYHKITUH C ITOMOIIBIO
U3BECTEH IpauK npeobpazoBanuii Buaa f(x) — f(x) + b;
byHKIIHH f(x) — fix + a); f(x) — kf(x).

y =f(x) Cmpoums rpaduk kBagpatuuHoi pyHkimu. [To rpaduxy
KBaJIpaTUYHOM (PYHKIIMU ONUCHIBATH €€ CBOICTBA.

11 K_FaﬂpaTHqHaﬂ (beHKHH’I’ ! Onucviéams CXeMaTHYHOE PACHIOTIOXKEHHUE MapadoIbl
e€ rpaduK U cBojicTEA OTHOCHUTEJIbHO OCH abCLUCC B 3aBUCUMOCTH OT 3HaKa
KouTposbHas paGoTa 1 cTapiiero ko3gduurenta u JMCKPHMHHAHTA
Ne 2 COOTBETCTBYIOIIETO KBAIPATHOTO TPEXUIICHA.

Pewamb kBagpaTHbIE HEPABEHCTBA, UCIIONIB3YS CXEMY

12 Pemienne kBagpaTHbIX 7 pacHoNoKeHus apaboIbl OTHOCHTENIBHO OCH abCIHCC.
HCPABCHCTB Onucviéams rpaduuecKuil METO/ PELICHUs CUCTEMBI ABYX

13 CHCTeMb ypaBHeHHii ¢ 7 YpaBHEHHH C IByMs IEPEMEHHBIMH, METO/I TTOJICTAHOBKH u

METO/I CIIOKEHUS JIJIsl pEIIEHUs] CUCTEMBI IByX YpaBHEHUMN
FIBYMA TICpEMCHHBIMH C IByMsI IEPEMEHHBIMH, OJTHO U3 KOTOPBIX HE SIBIISCTCS
14 Pemenue 3anau 7 TUHEHHBIM.




Homep Koua-
napa- Conep:xkanue yueOHOT0 BO XapakTepuCcTHKA OCHOBHBIX BU/I0B J1eSITEJIbHOCTH
rpaga MaTepuaJa 4YacoB | YYeHHKAa ¢ y4éToM padoyeil mporpaMMbl BOCIMTAHUS
C TIOMOILIbIO CUCTEM Pewams TexcTOBBIE 3a71a41, B KOTOPBIX CUCTEMA JABYX
ypaBHEHUI BTOPOI YpaBHEHHUH C IBYMS IEPEMEHHBIMHU SIBJIIETCS
CTENEHU MaTeMaTUYECKON MOJIENIbIO pEAJIbHOTO IIpoLieCcca,
Y MHTEPIPETUPOBATH PE3YIbTAT PEIICHUS CUCTEMBI
Kontposnbnas pabora 1
Ne 3
I'naga 3
J1eMeHThI NPUKJIATHOMN
MaTeMaTUKHU 26
15 MatemaTudeckoe 4 Ilpusooumsv npumepsl: MaTEMaTHIECKUX MOJIEICH
MOJIeTTUPOBAHUE peaNbHBIX CUTYaIlMi; TPUKIIATHBIX 3a7a4; TPUOIKEHHBIX
R BEJIMYMH; UCIIOJIb30BaHUS KOMOMHATOPHBIX MPABUI CYMMBbI
16 e 4 Y TIPOM3BENICHUS; CIIyYallHbIX COOBITUM, BKITIOYAs
17 TTpu6mHKEH b 3 JIOCTOBEPHBIE U HEBO3MOXKHbBIE COOBITHUS; OTIBITOB C
e — PaBHOBEPOSTHBIMU UCXOAAMHU; MIPEACTABICHUS
CTaTUCTHYECKUX JAHHBIX B BUJE TAOJHII, AUArpamMm,
18 OcHoBHbIE IIpaBUIIA 4 rpaduKoOB; UCIIOJIb30BAHUS
KOMOHHATOPUKH BEPOSITHOCTHBIX CBOMCTB OKPYXKAIOIIUX SIBJICHUM.
Dopmynuposams:
19 qaCTOfa 1 BEPOATHOCT 2 onpeodeneHus: abCOMIOTHON MOTPEIIHOCTH, OTHOCUTEIHHOM
CITyHaiHOro COGRITHS MOTPEIIHOCTH, JOCTOBEPHOTO COOBITHS, HEBO3MOKHOTO
20 K1accuueckoe 4 COOBITHSI; KIIACCUYECKOE OIPEIEIIEHNE BEPOSATHOCTH;
OlIpeIeIIEHHE npasuia: KOMOMHATOPHOE MPABUIIO CYMMBI,
BEpOSTHOCTH KOMOMHATOPHOE MPaBUIIO IPOU3BEICHUS.
Onucvléams 3Tanbl PEelICHNs MPUKIAIHON 3aJa4H.
21 HauasbHble CBE/ICHUS O 4 Iosicuamob u 3anucviéams GOPMYITy CIOKHBIX HPOLIEHTOB.
CTaTUCTHUKEC IIpoBOAUTE NPOLICHTHBIE PACYETHI C UCIIOJIB30BAHUEM
CJIOHBIX NPOLIEHTOB.
Koutponbhas pabota 1

Ne 4

Haxooums TOYHOCTb NPUOIMKEHUS IO TabIuLe
NpUOIMKEHHBIX 3HAUEHUN BeTMYUHBL. Vcnonbs30BaTh
pasznuyHbie POPMBI 3aMUCH TPUOTMKEHHOTO 3HAYCHUS
BeMYMHBI. OLEeHUBAaTh NPUOIMKEHHOE 3HAUEHUE
BEJIMYMHBI.
IIpo6oOoumps ONBITHI CO cydaHbIMU Ucxonamu. [1osICHAT
Y 3aIUCBIBATh (DOPMYITY HaXO0XK/I€HHUS 4YaCTOTHI CIIy4alHOTO
coObITUS. ONMUCBIBaTh CTATUCTUYECKYIO OLIEHKY
BEPOSITHOCTH CITy9aiflHOTO cOOBITHs. HaxoauTs
BEPOSTHOCTH CITYy4alfHOTO COOBITUS
B OIBITaX C PAaBHOBEPOSTHBIMU HCXOJaMHU.
Onucwvieams dTanbl CTAaTUCTUYECKOTO UCCIEA0BAHHUS.
OdopmisaTs HHGOPMALIHIO B BUJIE TAOIHI] U AUATPAMM.
W3BnekaTh WH(pOpMAIHIO U3 TAOIHI U TUATPAMM.
HaxoauTs 1 mpuBOINUTE NPUMEPHI UCTIOIB30BAHUS
CTaTUCTUYECKUX XaPAKTEPUCTUK COBOKYITHOCTU JAHHBIX:
cpellHee 3HaueHue, MOJIa, pa3Max, MeJlnaHa BEIOOPKH.

[IpencraBnenue o0 MaTeMaTHYECKUX  OCHOBaX
(YyHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH,
npouenayp TpaXJAaHCKOTO oOmecTtBa  (BBIOOPHI,
OIIPOCHI U IIp.).

YcraHoBKa Ha AaKTUBHOE Y4YacTHE B PELICHUH




Homep Koua-
napa- Conep:xkanue yueOHOT0 BO XapakTepuCcTHKA OCHOBHBIX BU/I0B J1eSITEJIbHOCTH
rpaga MaTepuaa YacoB | Yy4eHHKA ¢ y4éToM padouyeil mporpaMMbl BOCIUTAHUSA
MPAKTHYECKUX 3a1a4 MaTeMaTU4eCKOU
HanpaBJIECHHOCTH, OCO3HaHUE BAXXHOCTH
MaTeMaTU4YeCKoro oOpa3oBaHUs Ha MPOTSHKEHUU BCEH
KU3HU JInIE: YCHELIHOMN npodeccuoHaIbHON
JEATEIbHOCTY M Pa3BUTUEM HEOOXOJMMBIX YMEHHII;
OCO3HAHHBIM BBIOOpOM u MIOCTPOEHUEM
WHIUBUIYaJIbHOM  TpaekTopuw  OoOpa3oBaHHS U
YKU3HEHHBIX IUJIAHOB C Y4YETOM JIMYHBIX HHTEPECOB U
0OIIIeCTBEHHBIX MOTPEOHOCTEH.
['OTOBHOCTBIO MPUMEHSATH MATEMATHYECKUE 3HAHUS B
WHTEpecax CBOETO 3J0pPOBbs, BEICHUS  3J0POBOTO
oOpasa >XU3HH (3I0pOBOE MHUTAHUE, COATaHCUPOBAHHBIN
peXKUM 3aHIATUH M OTIbIXa, peryispHas Qusndeckas
aKTUBHOCTH); CPOPMUPOBAHHOCTh HaBbIKa pedIICKCHH,
MPU3HAHUE CBOETO IpaBa Ha OMIMOKY M TaKOro IKe
rpaBa Jpyroro 4yejoBeKa
I'naga 4
YuciaoBbie MOCIEI0BATEIALHOCTH 23
22 YucnoBsie 3 Ilpusooums npumepol: IOCICIOBATEILHOCTEH; YHCIOBBIX
[OCJIEI0BATEIbHOCTH MOCJIEIOBATEIBHOCTEH, B YACTHOCTH apU(METHIECKON U
reOMEeTPUUYECKOI MPOTrPECcCHii; UCIIONb30BAHUS
23 Apudmerueckas 5 TI0CTIe/I0BATELHOCTEH B peaTbHOM KU3HM; 33714, B
fiporpeccus KOTOPBIX PACCMATPUBAIOTCS CYMMBI ¢ OECKOHEUHBIM
24 CyMMa N IepBBIX YIEHOB 4 HMCIIOM CITaracMbIX.
apudMeTIIeCcKoii Onucvieams: TIOHATHS TIOCJIEIOBATENFHOCTH, YJIEHA
Nporpeccus MOCJIEIOBATEIBHOCTH; CIIOCOOBI 3aJaHHS
MOCJIEI0BATENbHOCTH.
25 ['eomerpuyeckas 4 Buiyucnsams 4ieHbl IOCIEI0BATEIBHOCTH, 331aHHON
nporpeccust dbopMyI0ii N-TO UIeHa UIN PEKYPPEHTHO.
Dopmynuposamo:
26 Cymma n TICPBLIX HIICHOB 3 onpedenenus: apupMeTHIeCcKoi mporpeccum,
TCOMCTPHHCCKOU reOMETPHYECKON IPOTPECCUH;
fiporpecchn c6olicmea YI€HOB T€OMETPUUYECKON U apu(PMETHIECKOM
27 | Cymma OecKOHEYHOI 3 NPOrpeccHi.
TreOMETPHYECKOi 3aoasamv apuPMETHIECKYIO K TEOMETPUIECKYIO
[[POrPECCHH, Y KOTOPOif | IPOTPECCUU PEKYPPEHTHO.
ql<1 3anucvisame u noscHames HopMyIbl OOILEro YWieHa
apu(MeTHyecKoil U TeOMETPUYECKON MPOrpeccuit.
KonTposbHas pabora 1 3anucvieamov u doxaszvieams: GOPMYIBI CyMMBI N TIEPBBIX
Ne 5 YIEHOB apu(PMETUYECKOM U T€OMETPUUYECKON TPOrpecCHii;
(b opMyITbI, BEIpAXKAIOIINE CBOWCTBA WICHOB
apu(mMeTnyecKol U reoMeTpuYecKo MPOrpeccuil.
Buiuucnams cymmy 6€CKOHEYHOM reOMeTpUIecKon
nporpeccuu, y Kotopoii | q | < 1. TIpencraBisith
OecKOHEeuHbIe EPUOIUUECKUE IpOOH B BUIE
OOBIKHOBEHHBIX
IToBTOpEeHUe M cUCTeMATH3ALMA 8

y4eOHOro marepuaJjia




Homep Koua-

napa- Conep:xkanue yueOHOT0 BO XapakTepuCcTHKA OCHOBHBIX BU/I0B J1eSITEJIbHOCTH
rpaga MaTepuaJa 4YacoB | YYeHHKAa ¢ y4éToM padoyeil mporpaMMbl BOCIMTAHUS
VYrpaxHeHus isi TOBTOPEHUS 6

Kypca 9 kiacca

Kontposbnas padota Ne 6 2

(uToroBas)




HNUAD®POBBIE OBPA30BATEJIBHBIE PECYPCbHI
bubmmoreka LIOK https://m.edsoo.ru/7f417af8

Poccuiickas anexkTponHas mkoJa https://resh.edu.ru/subject/16
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