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IosicHUTEeNLHAA 3aNINCKA.

Pabouass mporpamma mo anredpe paspadotana aiasi oOydamomuxes 9 Kiacca,
KOTOpble yYMEIT BOCIPHMHUMATHL M AHAJIM3HPOBATh MH(OPMALMIO, NPEACTABJICHHYI0 B
pa3Iu4YHbIX (hopMax, BJIaJeI0T HABBIKAMHU NPOEKTHO - MCCJIEJ0BATEIbCKOM /1eSITeJIbHOCTH,

rpynnoBoii padéorsl, HABbIKAMH PadoThl B ceT HTepHeT, HAa MHTEPAKTUBHOI J0CKe.

HoBu3Ha naHHO# nporpamMmsl olpeJessieTcst TeM, YTO OHa IpeAHa3HayeHa AJIs yJaluxcs
C Pa3HOYPOBHEBOW IMOATOTOBKOH (oOecredynBaeT ypoBHEBYIO auddepeHuunanuo o0ydeHus 3a
C4€T MIMPOKOIo JMalla3oHa 3aJlaHuil), IepepaclpeeieHbl Yachl Ha U3YYEHHE OTHENIBHBIX TEM,
IEPeCMOTPEH MOAXO0J K IOBTOPEHUIO Yy4eOHOro marepuaina B KOHIE roaa. IlpuunmHoi
nepepacupeieNieHls 4acoB 0 HEKOTOPbIM TeMaM sIBWIACh IOTPEOHOCTh B COXpPaHEHUHU
IIPEEMCTBEHHOCTH 00pa30BaHMsl U aKTyaJlU3allii 3HaHUH, YTO B IEPBYIO OUYEPE/b IPUTOAUTCS B
npakTudeckod xum3Hu. C ydeToM mened M 3aaad o0pa30BaTeNbHOM MPOTPaMMBI IIKOJBI B
OporpaMMy BKJIIOUEHO M3y4€HHE BOIIPOCOB pPYOpUKU «Jljsi Tex, KOMY HHTEPECHO», 4YTO
crocoOcTByeT 0ojiee BBICOKOMY YPOBHIO OOYYEHHUS Y4YalUXCs JAaHHOIO Kjacca, IOMOraer
OCYIIECTBIISITh CAMOCTOATEIbHYIO YU€OHO-UCCIIEI0BATENbCKYIO JESITEIbHOCTD (MOJECINPOBAHUE,
METO/I TPOEKTOB, pa3pabOTKa Npe3eHTalui, MyOIuKauuid W T.1.), pa3BUBas TEM CaMbiM Yy

IMKOJIbBHUKOB TBOPYCECKYIO aKTUBHOCTD.

Hacrosmas mnporpaMma BKIIOYaeT MaTepuai, pPa3BUBAIOLIMN  MaTeMaTHYECKYIO
rpamoTHOcTh. [Iporpamma opueHTHpOBaHa Ha (yHJaMEHTAIbHBIA XapakTep oOpa3oBaHUS,
JMHAMUYHA 33 CYET BapMaTUBHON COCTABIIAIOLIECH, B HeEe BKIIIOUEHA XapaKTEpUCTHKA y4eOHOM
JESTEIbHOCTH y4YallluXcsli B IPOLIECCE OCBOEHUS COJEp)KaHUsd Kypca. B gaHHON mporpamme
IPEyCMOTPEHO 3HAYUTENIbHOE YBEIMYEHHWE aKTUBHBIX (opM paOOThl, HANpaBlIEHHBIX Ha
BOBJICYEHHUE yYaIllUXCS B CAMOCTOSITENIbHYIO MaTeMaTHUYEeCKYIO JIeSTebHOCTh, Ha o0ecreyeHne
NOHMMaHUSg HMH MaTeMaTU4YecKOro marepuajga M pa3BUTHUA HUHTEIUIEKTa, INPHOOpeTeHne
MPAKTUYECKUX HABBIKOB, YMEHHI MPOBOJIUTH PACCyKIEHUS, T0Ka3arenabcTBa. Hapsany ¢ atum B
Hell ynensercsd JOCTaTOYHOE BHUMAaHHE HCIIOJIb30BAHUIO HH(POPMAIIMOHHO-KOMIIbIOTEPHBIX
TEXHOJIOTUI /Il YCUJIEHHMS BHU3YyalbHOM M HKCIEPUMEHTANbHOH cocTaBistolled o0ydeHus
MaTeMaTHke. BHeqpeHue KOMIBIOTEPHBIX TEXHOJIOTMH B Y4eOHBIH IpoLecc IpernojaBaHus
MaTeMaTUKH B 9 Kilacce MO3BOJIUT MHIUBUIYaTU3UPOBATh MPOLECC O0YUEHHS 3a CUET HAIW4Hs
pPa3HOYPOBHEBBIX 3aJaHMM, 3a CUET MOTPYKEHUS U YCBOEGHHUA Y4YeOHOro MaTepuaia B

HWHIUBUAYAJIBHOM TCEMIIC, CAMOCTOATCIBbHO, HCIOJb3Yyd y,[IO6HBIe CIIOCOOBI BOCIIpUATHUA



uH(pOpMallMK, YTO BBI3BIBACT Yy Y4YAllUXCS MOJIOKHUTEIbHBIE OSMOIMH U  (opMUpyeT

ITOJIOXKUTCIIBHBIC y‘ICGHLIG MOTHUBHI.

Pabouas mporpamMma 1o anreOpe coOCTaBlieHa Ha OCHOBE ABTOPCKOW MPOTPAMMBI
Hopodeea I'.B., Cysoporoit C.b., bynumoBuu E.A. u np. Ilporpammer mo anrebpe //
[Iporpammbl  0011€00pa30BaTENBHBIX  YUPEKIACHUN. Anredpa. 7-9 Kiacchl./ COCTaBUTEIb:

Bbypmuctposa T.A.- M.: [Ipocsemienne, 2010 B COOTBETCTBUU ¢ HOPMATUBHBIMU JIOKYMEHTAMU
PaGouyas nporpamMma mo ajredpe cocTaBjieHa HA OCHOBeE CJIEYIOIUX JOKYMEHTOB:

o @ecnepanbhbiii 3akoH oT 29.12.2012 No 273-®3 «O06 obpazoBanuu B Poccuiickoit
Ddeneparuny» (nanee — ®3-273);

e depnepanbHBId TOCYAAPCTBEHHBI 00pa30BaTENbHBIA CTAaHAAPT OCHOBHOTO OOIIETO
o0Opa3oBaHus, YTBEp)KICHHbIN INpHukazoM MuHHCTepcTBa 00pa3oBaHUs U Hayku Poccuiickoit
Oenepanun ot 17.12.2010 Ne 1897 (¢ usmenenusamu u gononHeHusimu) (aanee — I'OC O00);

o depnepanbHblii INEpeYeHb YYEOHHMKOB, PEKOMEHIYEMBIX K MCIIOJIb30BAHUIO IIPH
peanu3alMy HUMEIOIIUX TOCYJapCTBEHHYI aKKpEeAUTalMi0 00pa3oBaTeNbHBIX IpPOrpaMM
HAYaJIbHOTO OOIIero, OCHOBHOTO OOIIET0, CPEAHEro OOIIero OoOpa3oBaHMS, YTBEPKIACHHBIN
npukazoM Munucrepctsa npocseuieHus Poccuiickoit @enepannu ot 20.05.2020 Ne 254;

e [lepeueHr opraHuzanuii, OCYHIECTBJIIOIIMX BBITYCK Y4E€OHBIX MOCOOUH, KOTOpPBIE
JIOTIYCKAaOTCSA K MCIOJIb30BAaHUIO IPU peaIU3alii UMEIOLUX FOCYIapCTBEHHYIO aKKpEIUTAIIIO
00pa30oBaTeNbHBIX MPOrPaMM HayaJIbHOro OOIIEro, OCHOBHOI'O OOLIEro, cpeiHero oOIIero
o0Opa3oBaHus, YTBEp)KICHHBIN INpHukazoM MuHHCTepcTBa 00pa3oBaHHs M Hayku Poccuiickoit
®enepanuu ot 09.06.2016 Ne 699.

e OcHoBHas oOpa3oBaresbHas MPOrpaMMa OCHOBHOTO obuiero obpasosanus Ha 2023 —
2024 y4eOHbIN TOT;

e VYueOnsni iad [BOY COI Ne 230 na 2023 — 2024 yueOHbIH TOS;

o Kanennapusiit yueOHbIil rpadpuk ['BOY COIL Ne 230 na 2023 — 2024 y4yeOHblii rog;

o [lonoxenue o paboueii mporpamme I'bOY COII Ne 230

e [IlpumepHoil mporpammsl 001I€00pa3oOBaTENbHBIX YyUpexkaAeHui: Anrebpa 7-9, M.,

ITpocsemenue, 2009, aBTop nporpammel T. A. bypmucrtposa.



OO0mas xapakTepUCTHKA Kypca

Anrebpa HaneneHa Ha pOpMHUPOBAHHE MAaTEMATUYECKOIO ammapara Jjisi PelieHus 3aaad
U3 MaTeMaTUKH, CMEKHBIX TMPEAMETOB, OKPYXAIoMel peambHOCTU. SI3bIK  anreOpbl
MOJYEPKUBACT 3HAUYEHUE MAaTEMaTHKU KakK f3bIKa JUIS MOCTPOCHMSI MAaTEMaTHUECKUX MOJeJeH,
MPOLIECCOB M SIBJICHMN peasbHOro Mupa. OIHOM M3 OCHOBHBIX 3a/lay HM3yueHUs anredopbl
SIBIISIETCSI PA3BUTHE aJITOPUTMUYECKOTO MBIIUICHHUS, HEOOXOIUMOTO, B YACTHOCTH, JIJISI OCBOCHUS
Kypca WHGOPMATUKH; OBJIAJICHHEC HABBIKAMHU JEAyKTHBHBIX paccyxacHuii. [IpeobpazoBanue
CUMBOJIMYECKUX (OpM BHOCHUT CBOHl crenupuyeckuil BKJIaJ B pa3BUTHE BOOOpa)KEHUS,
CITOCOOHOCTEH K MaTeMaTH4YeCKOMY TBOpUYecTBY. Jpyroi BaxkHOW 3amauell M3y4eHHs alreOpbl
SIBIIICTCSL TIOJIYYCHUE IIKOJIBHUKAMHM KOHKPETHBIX 3HAaHWK O (QYHKIMAX KaK BaKHECHUIIEH
MaTeMaTHYeCKOM MOJENH Ui ONHCAHWs M WCCICAOBAaHHUS pa3HOOOpa3HBIX IPOLECCOB
(paBHOMEpHBIX, PAaBHOYCKOPEHHBIX, OSKCIOHEHIUANbHBIX, TMEPUOJUYECKUX U [1p.), IS
dbopMupoBaHus y 00ydarOImUXCs IPEICTABICHUN O POIM MAaTEMAaTUKU B Pa3BUTUH IIUBUIH3AINH

U KYJIbTYpBI.

DNEeMEHTHI JIOTUKH, KOMOMHATOPUKHU, CTATUCTUKUA U TEOPUHM BEPOSTHOCTEH CTAHOBATCS
00s3aTeNIbHBIM KOMIIOHEHTOM UIKOJIBHOTO 00pa30BaHUsl, YCWIMBAIOIIMM €ro MpPHUKIAJHOE U
IPaKTUYEeCKOe 3HaueHHe. DTOT MaTepual HeoOXoauM, Mpexae Bcero, s (OpMHPOBAHUSA
(GYHKLIMOHAJIBHONH TI'PaMOTHOCTH - YMEHHMIl BOCIPUHMMATh M aHAJIU3UPOBATh HHGPOPMALHUIO,
NPEJICTAaBICHHYI0O B pa3Iu4HbIX (OpMax, MNOHMMATh BEPOSATHOCTHBIM XapakTep MHOTUX
peanbHBIX 3aBUCHMOCTEH, NPOU3BOAMTH IPOCTEHIINE BEPOATHOCTHBIE pacueTsl. l3ydeHwue
OCHOB KOMOMHATOPUKHU MO3BOJIUT y4aleMYCsl OCYIIECTBIATh PACCMOTPEHHE CIIy4aeB, epedop u

MoACUCT Yuciia BApUAHTOB, B TOM YHUCJIC B HpOCTGfIHIHX MPUKJIAAHBIX 3aaa4dax.

HpI/I HN3YUCHUU CTATHUCTUKU U TCOPHUU BepOHTHOCTeI\/’I O6OI‘aH_[aI-OTC$I MMpEaACTaBJICHUA O
COBpCMGHHOfI KapTUHC MHpAa U METOHaxX €ro HCCICIOBAHUA, q)OpMI/IpyeTCH INOHUMAHHEC POJIN
CTaTUCTHKHN KaK HMCTOYHHKa COIHAJIbHO 3HAYUMOM I/IH(bOpMaHI/II/I N 3aKjIaJbIBarOTCA OCHOBBI

BCPOATHOCTHOT'O MBIIIJICHUS.



Hean kypca:

. OBJIAJICHHEC CHCTEMON MaTeMaTHYeCKHX 3HAaHWA W YMEHHH, HEOOXOJUMBIX IS
MIPUMEHEHHUS B MPAKTUYECKOW ACATEIbHOCTH, U3YYEHUS CMEXHBIX AUCUUIUIMH, TPOIOIKEHUS

o0pa3zoBaHus;

® Pa3BUTHUEC BBIYUCIIMTCIBHBIX U anre6pa1/1qec1<1/1x 3HAaHUN U YMCHHﬁ, HCO6XOI[I/IMBIX B

HpaKTquCKOﬁ JACATCIBHOCTH U JJIsI U3YUCHUA CMEKHBIX JUCIUIIINH,

. MHTEJUJIEKTyallbHOE pa3BUTHE, (OPMHUpPOBAHME KauyecTB JIMYHOCTH, HEOOXOIUMBIX
YeJIOBEKY JIJIsl TOJIHOLEHHOM KM3HU B COBPEMEHHOM OOII[ECTBE, CBOMCTBEHHBIX MATEMATUUYECKOM
JIEATENIbHOCTHU: SICHOCTA U TOYHOCTH MBICIIH, KPUTUYHOCTH MBIIUIEHUS, HHTYUIMHU, JIOTUYECKOTO

MBIIIJIICHUA,

. (dhopMUpOBaHHE MPEICTABICHUA 00 HIEAX M METOJIaX MATEMAaTUKH KaK YHHUBEPCAILHOTO

A3bIKa HAYKU U TCXHUKU;

® BOCIIMTAHUC KYJIbTYPbl JIMYHOCTH, OTHOLICHUA K MATEMATUKC KaK K YaCTU

06meqen0BequK0171 KYJIbTYPHI, Hrpalomeﬁ 0C06y1-0 poOJib B O6H.I€CTB€HHOM Pa3BUTHH.

3ajgaum Kypca:

¢dopmuposanre OYH uepe3 BbINOIHEHUE YCTHBIX U MUCbMEHHBIX YIPaXKHEHUH;

pa3BUTHE HABBIKOB YCTHBIX BBIUMCIIEHUI ¢ MHOXXECTBAMH YHUCET;

(opMHpOBaHUE HABBIKOB pabOTHI C YpaBHEHUSAMU U 3JI€MEHTapHBIMU (QYHKLUAMHU;

BKJIIOUCHHE YYaIlUXCS B MCCIIEAOBATENBCKYIO JEATeNbHOCTh, KaK (aKTop JIMYHOCTHOTO
pa3BuUTHs (YYUTHIBAETCA OJHO U3 HampaBlieHUN oOpazoBarenbHOM nporpammsl ' BOY COLI Ne
230);

Pa3BUTHC KIIFOYUCBBIX KOMIIETEHTHOCTEHN C ITOMOIIBIO Pa3HbIX METOAOB U ITPUCMOB.

Mecto npeamera B ¢egepaibHOM 0a3MCHOM Y4eOHOM IJIaHe

CornacHo (QenepanbHOoMy ©0a3ucHOMY Yy4yeOHOMY TIaHy sl  0Opa3oBaTeIbHbBIX
yupexnenuit Poccuiickoit ®@enepannu padodas mporpamMma 1o aiaredpe B 9 kjacce paccuuTaHa
Ha 102y9aca (3 yaca B Henemnto). CornacHo yuebnomy many ['BOY Ne230 B 9 kmaccax — 4 yaca B
Henemo. B 2023 — 2024 yyeOnom rony B 9 kinaccax 34 y4eOHBIX HeAelIH, TaKUM 00pa3oM

IUIaHUpYyeTcs nposeaeHue 136 yacos.



YMK [opodees, 9 kiaace

Y4eOHUKH COOTBETCTBYIOT (peiepanibHbIM KOMIIOHEHTaM [ '0cy1apcTBEHHOTO CTaHapTa 0OIIEero
o0Opa3oBaHMs 0 MaTeMaTUKe. B Kypce npo1oykaeTcst pa3BUTHE BBIUNCIUTEILHON KYIbTYPbI
IIKOJIbHUKOB B €€ COBPEMEHHOM ITOHMMAaHUH, aKTUBHO (POPMHUPYETCsl anredpandyeckuii anmnapar,
IpUYEM ydallluecs OBJIaAeBat0T 0ojiee NIMPOKUM U MPAKTUYECKU 3HAUUMBIM KPYTOM YMEHHIH,
4eM IpU U3yYeHUH TPAAULUOHHOTO Kypca. [Ipu BBeeH OYKBEHHOTO MCUUCIICHUS
NEPECMOTPEHO COOTHOIICHUE aNredpandeckoro u GyHKINOHAIHHOTO MTOAX00B B MOJIb3Y
IIEPBOT0, YTO CYILECTBEHHO YIPOLIAET TPYAHBIM Ul yyaluxcs MaTepral U yCKopsieT
OBJIa/ICHUE TEXHUKOH NpeoOpa3zoBaHUM.

. Hopodeen I'. B., CysopoBa C. b., bynumosuu E. A. u ap. Aareopa, 9. — 288 c.: uJ.

. Mumnaena C. C., PocaoBa JI. O. Anreopa: PaGouasi Terpaab. 9 kiacc. — 144 c.: ui.
. EBcrajgnena JI. I1., Kapn A. I1. Aareopa: Ingaktudeckue marepuaJnl. 9 kiacc. —
128 c.: n.

. Cysopoga C. b., bynumosuu E. A., Ky3uenona JI. B. u ap. Anreopa: 9 kiaacc:

Kunwura nas yunrens. — 160 c.: ni.

. Ky3unenosa JI. B., Munaena C. C., PociioBa JI. O. u ap. Anreopa. TemaTtuueckue
TecThl. 9 Kiacc.

. Ky3unenoga JI. B., Munaena C. C., PociioBa JI. O. Anreopa: KourpoJibHble padoThbl.

7—9 kaaccepi: Knura ausa yunrens. — 112 c.: wi.

Buabl 1 gopMbI NIPOMEKYTOYHOT0 KOHTPOJIA
e VYCTHBIE OIIPOCHI

e TIpoBepouHbie pabOTHI

e Tecrnl

e MaremaTn4ecKkue JTUKTAHTHI

e (CamocrosTenbHble paboThl KOHTPOJIUPYIOIIETO XapaKTepa
e (CamocrosTenpHbIe paOOTHI 00YYAIOIIETO XapaKTepa

e TBopueckue 3agaHuA

e KonTtponbHble paboThI



Coaep:xaHue NporpaMmsi.
Copeprkanue Kypca pa3BUBaETCs “NO CIHUPAIN”’, 4YTO O3BOJISET:
HEOJIHOKPATHO BO3BPAIIATHCS K 3HAKOMOMY MaTepHuany Ha HOBOM ypPOBHE;
(bopMHpOBATH CHCTEMHbBIC 3HAHHUS;

MOCJIE0BATEIbHO PEaIN30BaTh MPUHIIUIT “pa3/IesICHUs] TPYIHOCTEH .

Ne | Jara Coaep:xanue MmaTepuajia Koua-Bo
n/n 4acoB 1o
NJIAHY

IMoBTOpEHHE 6
I'naBa 1. HepaBencrBa 17
I'naBa 2. « KBaapaTuunas QgpyHkmmus» 23
I'naBa 3. « YpaBHeHHsI M CHCTeMbl YPABHEHMI» 34
I'naBa 4. « ApudgMeTHyeckasi 1 reoMeTpUYeCKas 22
MPOrpeccumny.
I'maBa 5. « CtaTucTHYeCKHE HCCIC0BAHU 15
HTorosoe moBropenue. 19
Hroro 136

IToBTOpenue kypca anredopnl 7 — 8 kiaccos (6 4acoB)

1. HepasencrBa (17 4.).

HelicTButenbHple 4YHclia Kak OECKOHEUHbIE JACCATUYHBIE Apodu. Yuciosbie
HEPaBeHCTBA M WX CBOWMCTBA. J[0Ka3aTenbCTBO UMCIOBBIX M aireOpandeckux HEPaBEHCTB.
JluHeiiHble HEpaBEHCTBA C OJHOM MEPEeMEHHOM M WX CHCTeMbl. TOYHOCTh MPHOIIKEHUS,

OTHOCUTCIIbHAsA TOYHOCTbD.

OcHoBHasi HeJIb — MTO3HAKOMUTH YYaIIUXCs CO CBOWCTBAMHU UMCIIOBBIX HEPABEHCTB U
UX TPUMEHEHHWEM K pelIeHHI0 3ajad (CpaBHEHME M OLIEHKAa 3HAUYE€HUN BbIPAKEHUH,
JI0KAa3aTeNbCTBO HEPAaBEHCTB M JIp.); BbIpabOTaTh YMEHHUE pellaTh JMHEWHbIE HEpaBeHCTBA C

OJHOM EPEMEHHON U UX CUCTEMBI.

I/ISYLICHI/IC TEMbI HAUYMHACTCA C O606H_ICHI/I51 M CHCTeMaTH3allM{d 3HaHHMH O
JIEHCTBUTEIIBHBIX qrcjiax, MMOBTOPCHHA U3BCCTHBIX YUYAIIUMCI TCPMUHOB: HATYPAJIBbHBIC, LCJIBIC,

panrOHAJIbBHBIC, )ICI\/'ICTBI/ITG.]'H)HBIG qucida — H paccMOTpECHUA OTHOIIIEHUH MCXKOY



COOTBETCTBYIOIIMMU YHCIIOBBIMH MHOXXCCTBaAMMH. HpI/I 9TOM OeCKOHEeYHas JeCATHYHaA ,Z[pO6B HE
ABJIACTCA UCXOAHBIM IMOHATHUCM IJI OIMPCACIICHUSA ,Z[eflCTBI/ITCJIBHOFO qucia, a pacCMaTpuBacTCAd
KaK €ro «yHUBCpPCAJIILHOC UMI). BOHpOC O NCPUOANYCCKUX U HCIICPHUOANYICCKUX I[p06SIX MOXKET

OBITH OTHECEH K HeO6HSaTeHBHOMy MaTcpuaily.

CBoiiCTBa  YHCIIOBBIX  HEPABEHCTB  WJUIKOCTPUPYIOTCS  TIE€OMETPUYECKH U
MOATBEPKIAIOTCS YMCIOBBIMM INpUMepaMu. PaccMoTpeHue Bompoca O PpELIEHUH JIMHEHHBIX
HEPAaBEHCTB C OJHOW NEPEMEHHOM COIMPOBOXKIAAETCA BBEACHUEM IIOHATHUH PaBHOCUIIBHBIX
YpaBHCHUU H HEPABEHCTB, (HOPMYIHUPYIOTCS CBOWCTBA pPAaBHOCWJIBHOCTH YpPaBHCHUU U
HepaBeHCTB. [IpuoOpeTeHHbIe yJaluIMMUIC YMEHHS MOJYy4aloT pa3BUTHUE MPU PEIICHUU CHCTEM
JUHEHWHBIX HEPaBEHCTB C OJHOM IepeMeH-HOM. PaccmaTpuBaeTcss Takxke BONpPOC O
JI0KA3aTeJIbCTBE HEPABEHCTB. Y YAIIMECS 3HAKOMATCS C HEKOTOPBIMH MPUEMaMU J10Ka3aTeIbCTBA
HEPABEHCTB; CUCTEMa YNPaXHEHUW CONEPKUT 3HAYUTEIIBHOE YMCIIO 33JaHU HAa NMPUMEHEHHUE

anrnapara HepaBeHCTB.
2. Keaaparnunas ¢pynkuus (23 4.).

Oynkius u ee rpapuk. CBoiicTBa KBaApaTHUHOW (HYHKIIMU: BO3pacTaHHE U yObIBaHUE,
COXpaHEHHME 3Haka Ha IPOMEXYTKe, HauOojbllee (HauMeHbIlee) 3HaueHue. PerieHue

HEPAaBEHCTB BTOPOIl CTENEHU C OJHON MEPEMEHHOM.

OcHOBHasi HeJb — I03HAKOMMUTh Yy4YalllUXCs C KBaJApaTUYHOM (QyHKUMEH Kak ¢
MaTE€MaTU4eCKOW MOJIEIbI0, OIKCHIBAIOIIE MHOTHE 33aBUCUMOCTH MEXAY PpEajJbHBIMU
BEJIMYMHAMU; HAyYUTh CTPOUTH TpapUK KBaAPAaTUUYHON (YHKIMM M 4YUTaThb MO Irpaduky ee
CBOMCTBa; C(OPMHPOBATH YMEHHE HCIOJIb30BATh I'padUuecKue MpPeJCTaBICHUS Ul peIleHUs

KBaApPATHBIX HEPABCHCTB.

OCOOEHHOCTh MPHUHATOTO TMOAXO0JAa 3aKII0YaeTcss B TOM, UYTO H3YYEHHUE TEMBI
HauuMHaeTcs C OOlIero 3HAaKOMCTBAa C (yHKLHMEH; paccMaTpuBalOTCS TOTOBbIE Tpaduku
KBaJAPAaTUYHBIX (DYHKIUH W aHATM3UPYIOTCI WX OCOOEHHOCTH (HAJWYHE OCH CHMMETPHH,
BEpILMHBI, HAaNpaBJ€HUE BETBEW, pACHOJIOKEHHWE [0 OTHOLIEHUI0 K OCH X), IpHU 3TOM
aKTUBU3UPYIOTCS OOIIME CBEJACHHUA O (YHKUUSAX, M3BECTHBIE ydallUMcs U3 Kypca 8 Kiacca;
yJaluecs: y4Jarcs CTpOUTh mapaloily 1Mo TOYKaM C ONOpoi Ha ee cumMmeTpuio. Jlanee ciemnyer
Oojee JeTalbHOE M3Y4YEHHME CBOMCTB KBaApaTHUHOM (yHKIUH, ocoOeHHOCTel ee rpaduka u
IIPUEMOB €ro MOCTPOEHHSA. B CBS3M C 3TUM MOXKET paccMaTpHUBaThCs MEPEHOC BJIOJIb OCE
KOOpPJMHAT  MPOU3BOJIBHBIX  TrpadukoB. LleHTpadbHBIM  MOMEHTOM  TEMBbl  SIBJISETCA

JI0Ka3aTeIbCTBO TOTO, 4YTO Tpaduk 000 KBaapaTMYHONW (DYHKIMM MOXKET OBITh MOJYYEH C



IIOMOIIIBI0 CIBUTOB BJOJb KOOpPAMHATHBIX oced mapabosnbl . Temepp ywammecs 1o
K03 HIIMEeHTaM KBaJpaTHOTO TpeXwieHa MOTYT MPEACTaBUTh OOIIMI BUJA COOTBETCTBYIOIIEH

Hapa6OJIBI W BBIYUCIIUTb KOOPAWHATHI €€ BCPIINHBI.

B cucreme ynpaxHEHUI 3HAYMTEIBHOE MECTO JOJDKHO OTBOAMTHCS —3ajadam
MPUKIATHOTO XapaKTepa, KOTOPHIE peHIatoTcsl ¢ OMopoil Ha Tpaduyeckue NpeAcTaBICHUS.
3aBeplaercs 3Ta TeMa pacCMOTPEHUEM KBAJPATHBIX HEPABEHCTB, MPUEM PEIICHUS KOTOPBIX
OCHOBAH Ha YMEHHH ONPEACIATh MPOMEXKYTKH, I'7ie TpapuK PYHKIIUU PACIIOI0KEH BhIIIE (HIKE)

ocu abcuucc.
3. YpaBHeHHs M cucTeMbl YypaBHeHu# (34 4.).

Paumonaneupie BbIpaxeHus. JlOmMycTUMBbIE 3HAYEHHUS] TEPEMEHHBIX, BXOISIINX B
anreOpanveckue BBIpAKEHUs. TOXIAECTBO, JIOKA3aTEIbCTBO TOXKICSCTB. PeleHue menbix u
IpOOHBIX YpaBHEHMIl ¢ ofHOW mepeMeHHOW. I[lpumepsl pelieHHs HETUHEHHBIX CHCTEM
YpaBHEHUU C ABYyMs NEpEeMEHHBIMH. Perienne TeKCToBbIX 3a1ad. ['padudeckas uH-Tepnperanus

pELICHNS] YPABHEHU U CUCTEM YPABHEHUU.

OcHoBHasl 1eJb — CHCTEMATU3UPOBATh CBEACHUSA O PALMOHAIBHBIX BBIPDAKECHUIX U
YPAaBHEHUSAX; NO3HAKOMUTH YYAIIUXCsA C HEKOTOPBIMU IIPHUEMAaMU PEIIEHUs YPAaBHEHUM BBICIIHMX
CTerneHel, O0y4uTh pelIeHHIO APOOHBIX YPAaBHEHUHM, Ppa3BUTh YMEHHE pellaTb CHCTEMbI
HEJIMHEWHBIX YPaBHEHUH C JIBYMsS NIEPEMEHHBIMH, a TAK)K€ TEKCTOBBIE 3aJa4d; ITIO3HAKOMUTH C
IpUMEHEHHEM TIpadUKOB JUIsl MCCIEAOBAHUS W PEIIEHUS CUCTEM YpaBHEHHH C JByMs

IIEPEMEHHBIMU M YPAaBHEHHUU C OHOW ITEPEMEHHOM.

B nanHOl Teme cucTeMaTH3UpPYIOTCS, 0000IIAIOTCS M Pa3BUBAIOTCS TEOPETUUYECKUE
NPEACTABICHUS] M IPAKTHYECKHME YMEHHs Y4YAIUXCsA, CBA3AHHBIE C PALMOHAIBHBIMU
BBIPDAKCHUAMU, YPaBHEHUSAMH, CHUCTEMAMM YPAaBHEHHU. YTOUHAETCS H3BECTHOE W3 Kypca 7
KJIacca MOHATHE TOXKIECTBEHHOIO PABEHCTBA JBYX PAallMOHATIbHBIX BBIPAXKCHUH; €r0 COACpKaHUE
packpbIBaeTcs ¢ ABYX MO3ULMN — anredpandeckol U (QpyHKIHOHAIbHON. BBomuTcs moHsTHE

TOXKICCTBA, O6Cy>K)IaIOTC$I MPUEMBI 10Ka3aTCIbCTBA TOXKICCTB.

3HAYUTEIBHOE MECTO B TEME OTBOJIUTCS PEIICHUIO PALIMOHAIBHBIX YPABHEHHM C OJTHOU
nepeMeHHO. CHcTeMaTU3UpYyIOTCs U YriyOJslIoTCs 3HAHUS y4alluxcs O IEeJIbIX YpaBHEHUSX,
OCHOBHO€ BHHMMAaHHUE YACISACTCS PEUICHUI0 YPAaBHEHUM TPETbEH W YETBEPTOM CTENEHU YXKe
3HAKOMBIMHM y4YalUMCsl NPUEMAaMH — pPa3JIO)KEHHMEM Ha MHOXWTEIH WM BBEJICHHUEM HOBOU

NepeMeHHO. 31ech ke yJalluecs BIEpBbIe BCTPEUAIOTCS C PEILIEHUEM YpaBHEHUH, COAepkKaIlux



NEepPEeMEHHYI0 B 3HaMeHa-Tese Apoou. [IpogomxkaeTcs perieHre cucteM ypaBHEHUI, B TOM YHCIIe
paccMaTpUBAIOTCSl CUCTEMBI, B KOTOPBIX OJJHO YpaBHEHHE MEPBOM, a IPyroe — BTOPOM CTEIEHH,

U IIpPUMEpPBI 00JIEE CIIOKHBIX CUCTEM.

B 3akmrouenme mnpoBoauTcs Trpaduueckoe MCCISNOBAaHHE YpPaBHEHHH C OJHOMN
nepeMeHHoil. BooOie rpaduyeckas HHTepIpeTanus anredpandeckiux BoIpaKEHUM, ypaBHEHUN U

CUCTEM JI0JKHA IIUPOKO UCTOIb30BAThHCS MPHU U3JI0KEHUN MaTepralia BCeil TeMBbI.
4. ApudmMernyeckasi U reoMeTpuuecKasi nporpeccun (22 4.).

Apudmernueckas 1 reomeTpuyeckas nporpeccud. GopMyIibl N-ro 4jaeHa U CyMMBbI II

YIEHOB apu(PMeTHYecKoil U reoMeTpuueckoil mporpeccuid. [IpocTeie U ClI0KHBIE TPOLICHTHI.

OcHoBHasi peJb — pacUIMPUTh TPEACTABICHUSA YYaIUXCS O YHUCIOBBIX
MIOCJIEIOBATEIBHOCTAX; M3YYUTh CBOMCTBA apU(PMETHUECKOH W T€OMETPUYECKOH IMPOrpeccuid;

Pa3sBUTb YMCHUC pCIIATh 3ala41 HA IMPOLCHTHI.

B IlaHHOfI TEME BBOIATCA HGO6XOI{I/IMI)IG TCPMHUHBI U CUMBOJIMKA, B PE3YyJIbTAaTC YCTrO
CO3JaeTCs  CoJep)KaTesibHass ~ OCHOBAa  JUIA OCO3HAHHOTO  HW3YYEHHUS  YHUCIOBBIX
MOCJIEI0BATEIBbHOCTEN, KOTOPbIE HEOJHOKPATHO BCTPEYAIUCh B MIPEABIAYIIMX TEMax Kypca.
XapakTepHOil ee OCOOCHHOCTHIO JOJKHBI SIBJISATHCS IIUPOTAa U PazHOOOpazve MPaKTHUYECKHX
WUIFOCTPALMM, aKIEHT Ha CBA3b M3y4aeMOI'0 MaTepHalla C OKPYKAIIIMM MHUpoM. BBenenue
MOHATUN apU(PMETUIECKON U TE€OMETPUYECKON MPOTPECCUil CIEAyeT OCYIIECTBISATh HA OCHOBE
PacCMOTPEHUSI IPUMEPOB U3 PeajbHOM KU3HU. Ha KOHKPETHBIX NMpUMEpPAaX BBOMATCSA NMOHATHS
MPOCTBIX U CIOXKHBIX MPOIEHTOB, KOTOPHIE MO3BOIISAIOT PACCMOTPETH OOJBIIOE YHCIO MPAKTUKO-

OPUCHTHUPOBAHHBIX 3a71a4.
5. CrarucTuyeckue ucciaenoanus. Komounaropuka (15 u.).

['eHepasibHasgs COBOKYMHOCTh U BbIOOpKa. PamkupoBanue naHHbIX. [lonuron yactor.
WntepBanpubiii  psin. [wcrorpamma. Beibopounas aucnepcusi, cpenHee KBaJpaTUYHOE

otkioHeHne. Kombunaropusle 3aaun. [lepectaHOBKY, pa3MelIeHHs], COUETaHUSI.

OcHoBHasi ueJb — chOpPMHPOBATH TPEACTABICHHE O  CTAaTUCTUYECKHX

HCCICIOBAaHUAX, 06pa60T1<e JaHHBIX U UHTCPIIPETAINU PC3YJILTATOB.

B naHHOM Teme mpeicTaBieH — 3aBeplIalOmIMi  (parMeHT  BEpOSTHOCTHO-
CTaTUCTUYECKOM JMHUM Kypca. B Hell paccMaTpuBarOTCSi JOCTYIHBIE YYaIIUMCSI NPUMEPHI

KOMIIIIEKCHBIX CTaTHUCTHYCCKUX HCCJ’I@I{OB&HHﬁ, B KOTOPBIX HCIIOJB3YIOTCA IMOJIYYCHHBIC PAHCC



3HAHUSA O CIy4allHBIX SKCIIEPUMEHTAX, CIoco0ax MpeACTaBICHUS NAaHHBIX M CTaTUCTHUYECKUX
XapakTepucTukax. B Xxoxe onucaHus HCCIENOBaHMNM  BBOJATCS  HEKOTOPBIE  HOBBIE
CTaTUCTHUYECKUE TOHATHS, OTPAXKAOLINE CIIeMU(PUKY TaHHOTO uccieaoBaHus. OHU MO3BOJSIOT
MOHSTH KakK IIEHTpaIbHbIC TCHJICHIIUY PAJla JaHHBIX, TAK U Mepy Bapualuu. BxiroyeHue JaHHOTO
MaTepuaia HalpaBlI€HO MpeXkiIe Bcero Ha (QopMHUpoBaHME YMEHUH TIOHMMATh U
MHTEPIIPETUPOBATh CTATUCTHUUECKHUE PE3YyJbTaTbhl, IPEACTABISEMbIE B CpPEACTBaX MacCOBOM

uHpOpMaLnH.

[Ipenmonaraercs He CTONBKO (hopMalbHOE 3aydyMBaHHWE HOBBIX TEPMHHOB, CKOJBKO
NepBOHAYaAIbHOE 3HAKOMCTBO C MOHSITHMHBIM almnapaToM 3TOW 00JIacTH 3HAHUM, HEOOXOAUMOM

Ka)KJIOMY COBPEMEHHOMY UYE€JIOBEKY.
6. IloBTopenue (19 u.).

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHoCcTHBIE pe3yabTaThbl OCBOCHHUS MPOTrpaMMbl ydeOHOro Kypca «Aunredpay
XapaKTEepU3YIOTCSI:

1) naTpuoTHYecKoe BOCIINTAHME:

NpOSIBIICHUEM HMHTEpeca K TMPOLUUIOMY U HACTOSIIEMY POCCHICKOM MaTeMaTHKH,
IIEHHOCTHBIM OTHOIIEHHUEM K JIOCTUXKEHUSM POCCHUHCKHX MaTEeMaTUKOB M POCCUICKON
MaTeMaTUYeCKOH IIKOJIbI, K HCIIOJIb30BAHUIO 3TUX JIOCTH)KEHUH B APYTUX HayKax M MPUKIIATHBIX
chepax;

2) rpaIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO O0sS3aHHOCTEH TIpakJaHMHA M pead3allid ero Ipas,
NPEJICTaBICHUEM O MaTeMaTHYEeCKMX OCHOBAaX (YHKIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBJICHHUM, TPOIEAYP TPa)kJTaHCKOTO oOIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYX/IEHUIO 3THYECKUX MpPOOJeM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JIOCTHKEHUH
HayKH, OCO3HAHMEM BaKHOCTH MOPAJIbHO-3TUUYECKHUX IIPUHLIUIIOB B I€ATEIBHOCTH YUEHOTIO;

3) Tpya0BO€E BOCIIUTAHHE:

YCTAaHOBKOM Ha AaKTHUBHOE y4YacTHE B PELICHMM IMPAKTUYECKUX 3aJad MaTeMaTH4eCKOU
HalpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTeMaTHYeCKOro oOpa30BaHUs Ha MPOTSHKEHUHU Bcel
KHU3HU Ul yCHEeIHON Npo(ecCHOHaNbHOM AeATeNbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYAIbHOW TpPAaeKTOPUH OOpa3oBaHUA U
’KU3HEHHBIX MJIAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTMYECKOE BOCIMTAHUE:

CHOCOOHOCTBIO K SMOLMOHAJIBHOMY M 3CTETHUECKOMY BOCIPHATHIO MaTeMaTHUYECKHUX
00BEKTOB, 33/1a4, PELICHU, pacCyKIeHUN, YMEHUIO BUJETh MaTEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMA:



OpUEHTaIle B AESITEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX NpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YENOBEKa, MPHUPOABI W OOIIECTBA, MOHUMAaHHUEM
MaTEeMAaTHYECKON HayKH Kak c(epbl UYeIOBEYECKOW NEATEIbHOCTH, JTAlOB €€ pa3BUTHUS U
3HAYUMOCTH JIJIs1 Pa3BUTHUS LIMBUIM3ALNHU, OBJIAJICHUEM SI3bIKOM MATEMATHUKHA U MAaTEMaTUYECKON
KyJIbTypOM KaK CpEICTBOM IIO3HAHUS MHUpA, OBJAJCHUEM MPOCTEUIIMMH HaBbIKAMU
HCCJICIOBATEIbCKOM IeITECIIbHOCTH,

6) ¢usnueckoe BocnuTaHue, (OpMHpPOBaHHE  KYJIbTYPbl  3A0POBbS U
3MOLMOHAJIBHOIO 0JIArONOJIYYHS:

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKUE 3HAHHUS B HMHTEPECAX CBOETO 3J0POBbBS,
BEJICHUS 3[0POBOTO 00pa3a >XKM3HU (370pOBOE MUTAHHE, COATAHCUPOBAHHBIM PEXUM 3aHATHHA U
OTIbIXa, peryisipHas (Qu3MUecKass aKTUBHOCTB), C(POPMHUPOBAHHOCTHIO HaBBIKa pedIeKCHH,
MpU3HAHHEM CBOETO IpaBa Ha OLIMOKY U TAKOTO K€ MpaBa JIPyroro 4YeJIOBeKa;

7) 3K0JI0rH4YecKoe BOCIIUTAHHUE:

OpUEHTAllMEe Ha NMPUMEHEHUE MaTeMaTHYECKUX 3HAHUM JUIsl pellieHus 3ajad B obsactu
COXPaHHOCTH OKpY)KaloIleW cpeibl, IJIaHUPOBAaHUS IOCTYINKOB M OLEHKH HMX BO3MOXHBIX
MOCNEACTBUI ISl OKPY>KAIOLIEH cpesbl, OCO3HAHUEM TJI00AIbHOTO XapaKTepa SKOJIOTHMUECKUX
npo0JieM U myTel X pellieHus;

8) aganTanusa K HU3MEHAIMMCS YCI0BUAM COLUAIBLHON U IPUPOAHOII cpelbl:

TFOTOBHOCTHIO K JIEHCTBUSIM B YCJIOBMSIX HEONPEIEIEHHOCTH, MOBBIIIEHNUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO JIEATEeIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y JAPYTUX
JI0JIeH, MpuoOpeTaTh B COBMECTHOM NI€ATEIbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHLIUU U3
OTIBITA IPYTHUX;

HEOO0XOMMOCTBIO B ()OPMHUPOBAHNU HOBBIX 3HAHMIA, B TOM 4Yucie (GOPMYIHPOBATH UJECH,
MOHSITHSI, TUIIOTE3bl 00 00BEKTaX M SABICHUSX, B TOM YHCIIE paHee HEM3BECTHBIX, OCO3HABATh
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBaThb CTPECCOBYIO CHUTYallMIO0, BOCHPUHMMATH CTPECCOBYIO
CUTYyaIlMI0 KaK BBI30B, TPEOYIOUIUN KOHTPMEp, KOPPEKTUPOBATH MPUHUMAEMbIC PEIICHUS U
JneicTBUS, POPMYIUPOBATH U OLIEHUBATH PUCKH U TIOCIEACTBUS, POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATHI
ITo3naBaTebHbIE YHMBepPcaJbHbIe YUeOHblIe 1elicTBUSA
ba3oBble JlornyecKue AeicTBUA:
® BBIBIATH M XapaKTEpU30BaTh CYIIECTBEHHbIE NMPU3HAKM MaTEMaTHYECKUX OOBEKTOB,
NOHATUH, OTHOLIEHUH MEXAY MOHATHUAMH, (HOPMYIUPOBATH OIpPENEIECHUS MOHATHH,
yCTaHaBJIMBATh CYLIECTBEHHBIH MPU3HAK KJIacCH(UKaLUU, OCHOBaHMS AJs1 00001IeHNs
Y CPaBHEHUs1, KPUTEPUU IIPOBOIMMOI0 aHAJIN3A;
e BOCIPUHMMATh, (POPMYTUpPOBaTh U MPEOOPa30OBBIBATH CY)KICHHS: YTBEPAMUTEIbHbIE U
OTpULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;
® BBIIBJIATH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3H U POTUBOPEUH B (haKTax,
JNaHHBIX, HAOMIOAEHMSIX W YTBEPXKACHUSX, MpeljiaraTh KPUTEPUU [UIsl BBISABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUIL;
e JleNIaTh BBIBOJBI C MCIOJIb30BAaHUEM 3aKOHOB JIOTHMKH, AETYKTHBHBIX M WHIYKTHBHBIX
YMO3aKIIIOUECHHM, YMO3AKJIFOUEHH 110 aHAJIOTUH;
e pa30bupaTh JOKa3aTeJbCTBA MaTEMaTHMUECKUX YTBEpPXKIEHUM (mpsMble U OT
IPOTHBHOTO), IIPOBOJIUTH CaMOCTOSTEIILHO HECJIOKHBIE JI0Ka3aTeNIbCTBA



MaTeMaTH4eCcKnX (PaKTOB, BHICTpPAaMBaTh aApryMEHTAlHIO, NPHBOAWUTH IMPHUMEPHI M
KOHTPHpUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS;

BBIOMpATh Croco0 pemeHus y4eOHOH 3agaun (CpaBHHMBAaTh HECKOJIBKO BapHAaHTOB
peleHns, BEIOUpaTh HanboIee MOIXOAALINNA ¢ YIETOM CaMOCTOSATENIBHO BBIICICHHBIX
KPUTEPHUEB).

Ba3oBrble ucciaenoBareJLCKue AeiiCTBHSA.

UCIIOJIb30BAaTh  BOMPOCHI  KaK  HCCIICIOBATCIIbCKMM ~ MHCTPYMEHT  ITO3HAHUS,
dbopMyIHpOBaTH BOIIPOCHI, bukcupyromme IIPOTHUBOpPEYHE, pooemy,
CaMOCTOSITENILHO YCTaHABIMBATh HMCKOMOE H JaHHOe, (OPMHpOBATH THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIUIO, MHCHHE,

MPOBOAMTH TIO CAMOCTOSITEILHO COCTaBICHHOMY IUIAHY HECIOXKHBIM DKCIICPUMEHT,
HEOOJIBIIOE WCCIEAOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MAaTEeMaTHYECKOTO
00BbeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXTY COOO0M;

CaMOCTOSITENILHO ~ (pOpMYyITUpOBaTh O0OOMIEHUS ¥  BBIBOABI IO  pe3ylibTaTaM
NPOBEIEHHOTO HAOIIOJICHUS, UCCIICAOBAHMS, OICHUBATh JIOCTOBEPHOCTh MOJTYYCHHBIX
pe3yabTaTOB, BHIBOJIOB U 000OIICHUI;

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE IIPOIECCa, a TAKIKE BBIIBUTATh MPEATIOI0KECHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ undopmanmeii:

BBISIBIISITH HEJIOCTATOYHOCTh W M30BITOYHOCTH MH(OPMAIMH, JAHHBIX, HEOOXOAMMBIX
JUISl peLICHUs 3a1a4H;

BbIOMpaTh, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HH(POPMAIIUIO
pa3IMYHBIX BUJOB U (DOPM IMPE/ICTABICHHUS,

BBIOMpATH (hOpMy MpeACTaBICHHUS HHOOPMAIMH U WILTIOCTPUPOBATH pelIaeMble 3a1au
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMU;

OLICHUBATh HAJEXHOCTh MHPOPMALMU IO KPUTEPUSM, MPEATIOKEHHBIM YUUTEIEM WU
c(OpMYIHPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHuUKaTHBHBIe yHHBepcalbHble Y4eOHbIe el CTBHA:

BOCIIPUHUMATh U (POPMYJIMPOBATH CY)KJIEHHS B COOTBETCTBUU C YCIOBUSIMH U LEISAMU
oOIIeHus, SICHO, TOYHO, TPaMOTHO BBIpAXaTh CBOK TOYKY 3PEHUS B YCTHBIX HU
MUCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY PEIIEeHUs 3a/1a4i, KOMMEHTHPOBATh
MIOJIY4EHHBIA pe3yibTarT;

B X0J1e 00CYX/IeHHUs 33/1aBaTh BOIPOCHI MO CYHIECTBY 00CYXAaeMOM TeMbI, IPOOIEMBI,
pemraeMoil  3ajauM, BBICKa3blBaTh MJIEM, HAIEJIEHHbIE Ha [OUCK pelleHus,
COIIOCTABJIATh CBOM CYXACHUS C CYXICHMSAMU JPYTrUX YYacCTHUKOB JIMAJOra,
0oOHapyXHUBaTh pa3IMuue U CXOJICTBO MO3UIHI, B KOPPEKTHOI hopme GpopMyIrpoBaTh
pa3Horacusi, CBOM BO3pPaKEHUS;

MPEJICTaBIISITh PE3yNbTaThl PEUICHUs 3a7auu, IKCIEPUMEHTa, UCCIeA0BaHus, IPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (opMaT BBICTYIJICHUS C y4€TOM 3ajqad Mpe3eHTAlud U
0COOEHHOCTEH ayTUTOPUH;

MOHUMATh U MCMOJb30BaTh MPEUMYILECTBA KOMAaHIHOW M MHAWBHIYaJbHON pPabOTHI
IPY PELICHNH YUeOHBIX MaTeMaTHUECKUX 3a/1a4;

MPUHUMATH 1IeJIb COBMECTHOW JI€ATEIbHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHON
paboThl, pacmpenensTb BuAbl padOT, JOroBapuBaThcsi, OOCYXIaTh Npolecc Hu
pe3ynbTaT paboThl, 000011aTh MHEHUST HECKOIBKUX JTFOJICH;



e y4yacTBOBaTh B TpYyNmHoBbIX (opmax paboTel (0OCYXAeHUS, OOMEH MHEHHIMH,
MO3rOBBI€ IUTYPMBl U JPYTHE), BBIIOIHATH CBOK YacThb pabOThl U KOOPAMHUPOBATH
CBOM JICHCTBUS C APYTUMU YJE€HAMM KOMAaH[Ibl, OLICHUBATh KaueCTBO CBOEr0 BKJIaJa B
OO TPOIYKT MO KPUTEPHUSIM, CHOPMYITHUPOBAHHBIM YYACTHUKAMHU B3aUMOCHCTBUSI.
PeryasiTuBHbIEe YHHBEpPCcAJIbHbIE YUeOHbIE 1eliCTBHS
Camoopranu3anus:
® CaMOCTOSATEJIBHO COCTaBJIATH IUIAH, AQNTOPUTM pelleHHs 3ajaud (WIM €ro 4acThb),
BbIOMpATh CHOCOO pemeHuss ¢ y4€TOM MMEIOUIMXCS PECYpCcOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PELICHUN C y4ETOM
HOBOH MH(OpMAIHH.
CaMOKOHTPOJIb, JMOLMOHAIbLHBIH HHTEJVIEKT:
e BJAJETh CIIOCOOAMU CaMOMPOBEPKH, CAMOKOHTPOJISI TPOLIECca U pe3ysbTaTa pelieHus
MaTeMaTHYECKOH 3a1a4u;
® [peABUAETh TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PELICHMM 33Jaud, BHOCHUTH
KOPPEKTHBBI B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOATENbCTB, HAMJECHHBIX OIIHOOK,
BBISIBJICHHBIX TPYJHOCTEH;
® OLEHUBAThb COOTBETCTBUE PE3YNbTATa AEATEIbHOCTU MOCTABICHHOMN LIEJIU U YCIOBHAM,
OOBSACHATh MPUYMHBI JOCTH)KEHUS WM HENOCTMIKEHMS 1IeJIM, HaXOIUTh OILIUOKY,
JlaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

K konmy oOyuenuss B 9 kJacce oOydaromuiics MHOJYYUT CJEIYIOLIUE IMpEeIMETHbIE
pe3yJIbTaThl:

Yuciia ¥ BbIYMCIEHHSA

CpaBHUBATh U YIOPAJOYNBATH PALIMOHAIBHBIE U HPPALMOHAJIBHBIE YUCIIA.

BeimonuaTe apudmMeTrueckue AeHCTBHS ¢ pallMOHAJbHBIMU YHCIIAMHU, COYETasi YCTHbIE U
MUCbMEHHBIE TPUEMBI, BBHITIOJIHATH BBIUMCIICHUS C UPPALMOHATIBHBIMU YHCIIAMU.

HaxonuTh 3HaueHus cTENeHe! ¢ IebIMM M0Ka3aTeIsIMU U KOPHEH, BHIYUCIIATH 3HAUECHUS
YHCIJIOBBIX BBIPA)KEHUH.

OKpyrisiTh JIE€HCTBUTENBbHBIE YHCIIA, BBINOIHATH NPUKHUIKY pPE3yJbTaTa BBIYUCIICHUH,
OLICHKY YHMCJIOBBIX BBIPQXKEHUH.

YpaBHeHusI 1 HepaBEeHCTBA

Pemars nuHEWHbIE M KBaApaTHBIE YPAaBHEHHUs, YPAaBHEHMs, CBOASIIMECS K HHM,
npocTeime ApoOHO-PaMOHAIbHbIE YPaBHEHHUS.

Pemars cuctemsl IByX JIMHEWHBIX YPAaBHEHHMH C JBYMsI IEPEMEHHBIMH U CHCTEMBI IABYX
YpaBHEHHUH, B KOTOPBIX OHO YpaBHEHUE HE ABIISETCS JIMHEUHBIM.

Pemarp TekcToBble 3amauM anreOpanyeckuM CHOCOOOM C TOMOIIBIO COCTaBIICHUS
YPaBHEHHUS UJIM CUCTEMBI IBYX YPABHEHUH C IByMS IIEPEMEHHBIMHU.

ITpoBoauTH IpOCTENIINE UCCIEA0OBAHNS YPABHEHUI U CUCTEM YPAaBHEHUM, B TOM UYHUCIIE C
NPUMEHEHHEM TpaQUuecKux IMpeAcTaBiIeHU (yCTaHaBIMBaTh, HMMEET JIM YypaBHEHUE WU
CHUCTEMa YpaBHEHMH peIleHusl, €ClIi UMEET, TO CKOJIbKO, U IIpoYee).

Pemate nuHeiiHbIE HepaBEeHCTBa, KBaJpaTHblE HEPAaBEHCTBA, M300pa)kaTb peELICHHE
HEPABEHCTB HA YMCJIOBOM MPSIMOM, 3alIMCBHIBATH PELLIEHUE C IOMOIIBIO CHMBOJIOB.



Pemars cuctembl JIMHEWHBIX HEPAaBEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJIpAaTHOE HEPABEHCTBO, M300paKaTh PEIICHHE CHUCTEMbl HEPABEHCTB HA YHCIIOBOW MPSIMOM,
3alUCHIBATh PEILICHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPH PEIICHUN PA3IMYHBIX 3a7a4.

DOyHKIUHA

PacnioznaBates (yHKIIUY H3y4eHHBIX BUAOB. [loKa3pIBaTh CXEMAaTUUYECKH PACTIONOKEHUE HA

KOOPJMHATHOM TIOCKOCTH TpadukoB Gpynkuumid Buga: y = kX, y = kx + b, y = k/x,y = ax2 + bx +

C, Yy =x3, y =1,y = [x|, B 3aBUCHMOCTH OT 3Ha4eHHi K03(HUIHEHTOB, ONMCHIBATE CBOMACTBA

G YHKIIHA.

Crpouth M M300pakaTh CXEMATUYECKU TpapUKH KBAJAPATUYHBIX (YHKUUH, OMUCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMIA MO UX TpaduKam.

Pacno3HaBath  KkBajgpartuuHytro (QyHKIu0 1o  ¢opmysae, MPUBOAUTH  IPUMEPbI
KBaJPaTUYHBIX QYHKLUI U3 peabHON KU3HHU, (PU3UKHU, FEOMETPHH.

YucioBbIe NOCI€10BATEILHOCTH U IPOTPecCHH

Pacno3naBate apuMeTHUECKyI0O ¥ T€OMETPUYECKYIO MPOrPECCHH MPH Pa3HBIX CIOCo0ax
3aJlaHus.

BBINONHATE BBIYMCICHUS C HCHOJIb30BaHHEM (QOPMYJ N-ro 4YjeHa apudMeTHuecKo u
F€OMETPUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh WIEHBI MOCIEI0BATEIBHOCTA TOYKAMH HA KOOPIMHATHOW TUIOCKOCTH.

Pemiate 3ajauu, CBsI3aHHbBIE C YMCIIOBBIMHU IOCJIEIOBATEIBHOCTSAMHU, B TOM YHUCIIE 3aJaud
U3 peaJbHOW JKU3HM (C  UCIOJNb30BAaHUEM  KaIbKYIATOpa, LUGPOBBIX TEXHOJIOTHH).
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