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1. HosicHuTEALHAS 3AIUCKA.

Pabouas nmporpamma yueGHOro npeaMera « Anredpa» s 9 Kiacca cocTaBlieHa B COOTBETCTBUU CO CJICIYIOIIMMU
HOPMaTUBHBIMH JIOKYMEHTAMU
1. ®enepanpHoro 3akoHa ot 29 nekadpst 2012 roga Ne 273-03 «O06 o6pazoBannu B Poccuiickoit deaeparum»

2. @enepabHOTO TOCYJAPCTBEHHOTO 00PAa30BaTEIBLHOIO CTaHAapTa OCHOBHOTrO 0011ero oopazoanus (PI'OC
OO0O)(ITpuka3z MunucrepcTBa oOpazoBanus u Hayku Poccuiickoit @enepanuu ot «17» nexadps 2010 r. Ne 1897.

JlanHast mporpaMma OpMEHTUPOBAaHA Ha y4eOHO-METOMYECKUI KOMIUIEKT «Airedpa 9 knacce» aBropoB A.I'. Mep3isika,

B.B.ITosmonckoro, M.C. Skupa, E.B. Byliko 1 moiHOCTBIO OTpakaeT 0a30BbIi yPOBEHB MOATOTOBKH IIKOJBLHUKOB 10

pazzenaM IporpaMmsl.

[Iporpamm paccuntana Ha 3 yaca B HeZiento, Bcero 105 daca B roji U COOTBETCTBYET (pesiepaibHOMY TOCYTapCTBEHHOMY

o0Opa30BaTeNbHOMY CTaHIapPTy OCHOBHOT'O 0011Iero 00pa3oBaHMUsl.

OHa KOHKPETU3HPYET COJIepKaHNe TEM 00pa30BaTEIbHOIO CTaHAAPTa U JAeT IPUMEPHOE paclpeieieHUe yUeOHbIX 4acoB

II0 pa3zesiaM Kypcea.

[Iporpamma BBINIOJIHAET JIBE OCHOBHBIX (DYHKIIMH:

NudopmanmonHo-mMeToanueckas (PyHKIMs MO3BOJIIET BCEM YYAaCTHUKAM 00pa30BaTEIbHOIO MpoIiecca NOJyYnuTh

IpEeCTaBICHUE O LEJSIX, COJIEPKaHUU, 00ILel CTpaTeruy 00y4YeH sI, BOCOUTAHUS U Pa3BUTHUS YUAIIUXCS CPEACTBAMU
JAHHOT'O Y4eOHOTO IIpeaMeTa.

Opranu3alilnoHHO-TUIaHUpYIOWas GYHKIUS IPeyCMaTPUBAET BbIJCICHUE 3TAIOB O0yUYeHUsl, CTPYKTYpUpOBaHUE Y4EOHOTO
MaTepurala, OIpeIeICHUE €r0 KOJINYECTBEHHBIX U KAUECTBEHHBIX XapPAKTEPUCTHUK HA KAXKIOM U3 TAIlOB, B TOM YUCJIIE JJIS
COJIEPKATEIIBHOTO HANIOJIHEHUS IPOMEXYTOUYHON aTTECTALIMN YUAIIUXCS.

OnHoO U3 OCHOBHBIX LieNIeH U3Y4YEeHUS anreOphl SBISETCS pa3BUTHE MbILUICHHS. B nponiecce nzyueHus anreopbl
(opMHpyETCs JIOTHYECKOE U aJTOPUTMUUECKOE MBILUICHHUE, a TAK)KE TAKUE KaYECTBA MBIILICHUS, KAK KOHCTPYKTUBHOCTb U
KPUTUYHOCTD. )15 anantauuy B COBpEMEHHOM MH(GOPMAIIMOHHOM OOIIECTBE BaKHBIM (haKTOPOM sIBisieTCs] GOpMHUpPOBaHUE
MaTEMaTHYECKOTO CTHJIS MBIIIJICHHSI, BKIIFOUAIOILIETO B ce0s MHAYKIMIO U IEAYKIIHIO, 000011IeHNnEe 1 KOHKPETU3ALIUIO,
aHaJIU3 U CUHTE3, KIacCU(PUKAINIO U CUCTEMaTH3al1I0, abCTparnpoBaHue U aHAJIOTHIO.

OO0yuenue anredpe Ja€T BO3MOKHOCTh yYaIlIUMCS HayUYUThCS TUIAHUPOBATH CBOIO JAESITEIbHOCTh, KDUTHUECKH OLICHUBATh
e€, IPUHUMATh CAMOCTOSITEIbHBIE PEIIEHHS], OTCTAUBATh CBOU B3IJIAJIbI M YOS XKICHUS. YUaluecs, B MPOLEecce U3yueHus




anreOpbl, y4aTcs U3JiaraTh CBOM MBICIU SICHO M MCUEPIBIBAIOLIE, MPUOOPETAIOT HABBIKK YETKOTO ¥ TPAMOTHOIO
BBITIOJIHEHUS MATEMATUYECKUX 3aMKCel, PU ATOM UCTIOIb30BaHUE MAaTEMATUYECKOTO A3bIKa MTO3BOJISIET pa3BUBATH Y
IIKOJIbHUKOB TPAMOTHYIO YCTHYIO U MUCbMEHHYIO pEyb.

B ocHOBy HacTos1el TPOrpaMMBbI MOJI0KEHBI eIarornYecKue U JTUAAKTUYECKUE TPUHIUITBI BAPUATUBHOTO
pa3BUBAIOIETO OOpPa30BaHUs U COBPEMEHHBIC TUIAKTUKO-TICUXOJIOTUYECKHUE TEHICHIINH, CBI3aHHbBIC C BAPUATUBHBIM
pasBuBaromuM oopazoBanuem u TpedoBanuss OI'OC.

1. JIM4HOCTHO OPHEHTHPOBAHHbIE MPUHUMIbI: IPUHIIUIT aJaNTUBHOCTH; IPUHIIUI Pa3BUTHS; TPUHIUI KOMPOPTHOCTU

nporecca 00y4eHusl.

KyJabTypHO OpHeHTHPOBaHHBbIE NPUHLIMIIBI: IPUHIIN [IEJI0CTHOW KaPTUHBI MUPA; TPUHLIHUII LIEJIOCTHOCTH
coJiepkaHusi 00pa30BaHUS; MPUHIIUI CUCTEMAaTUYHOCTH; MPUHIIUIT CMBICJIOBOT'O OTHOIIICHUS K MUPY; TIPUHITUTT
OPUEHTHUPOBOYHOMN (YHKIIUU 3HAHUI; IPUHIIUIT OMIOPHI HAa KYJIBTYPY KaK MUPOBO33PEHUE U KaK KYJIbTYPHBIN
CTEPEOTHII.

JlesiTeJIbHOCTHO OPUEHTHPOBAHHbIE MPUHIUIBI: IPUHITUIT O0YUYEHUSI ACSITEILHOCTH; IPUHIIUI YIIPABIISIEMOTO
nepexo/ia OT AEATEeIbHOCTU B YUeOHOM CUTYyaIluH K JCSITEIbHOCTH B )KU3HEHHOW CUTYallUM; IPUHITUIT TIEPEX0/ia OT
COBMECTHOI y4eOHO-IT03HABATEIbHON AESITENBHOCTH K CAMOCTOSTENIBHON EATENbHOCTH yyamierocs ( 30Ha
OJIM>KaNIIero pa3BUTHS ); IPUHITUIT OTIOPBI HA MPOIIECCHl CTIOHTAHHOTO Pa3BUTHS; TPUHITUTI (POPMUPOBAHUS
NOTPEOHOCTH B TBOPUYECTBE U YMEHHM TBOPUECTRBA.

Marematnyeckoe oOpa3oBaHUE SABISIETCS 005S3aTEIbHON M HEOTHEMIIEMOM YacThiO 00IIero 00pa30BaHUs Ha BCEX
cTymneHsAx mkoabl. O0yueHne MaTeMaTuKe B OCHOBHOM IIKOJIE HAMPABICHO Ha JTOCTIKEHUE CICAYIONINX yenetl,
1) B nanpasnenuu muuHOCMHO20 pa36UMUL.

* ®opMHUPOBAHUE MIPEACTABICHUI O MAaTEMATHUKE KaK YaCTH OOLIECYEIOBEYECKON KYIbTYPhl, O 3HAYUMOCTH B
Pa3BUTHH LIMBUJIM3ALMU U COBPEMEHHOTO 00IIECTBA;

* Pa3ButHe 10rMYecKOro 1 KPUTUYECKOTO MBIILIEHUS, KYIbTYPhl pE4YH, CIIOCOOHOCTH K YMCTBEHHOMY
JKCIIEPUMEHTY;

* OopMUPOBAaHNE UHTEIUIEKTYaJIbHOW YECTHOCTH U OOBEKTUBHOCTH, CIIOCOOHOCTHU K MPEOJ0JIEHUIO MBICTUTEIbHBIX
CTEPEOTUIIOB, BBITEKAIOIINUX U3 OOBIIEHHOTO OIMbITA;




* Bociutanue kayecTB JIMYHOCTH, OOECIIEYNBAIOIINUX COLUATBHYI0 MOOMIIBHOCTD, CHIOCOOHOCTH MPUHUMATD
CaMOCTOSITEIIbHBIE PELICHUS;

» PazButue nHTEpECca K MaTEMaTUYECKOMY TBOPUYECTBY M MAaTEMaTHUYECKUX CIIOCOOHOCTEH;

B memanpeomemnom nanpasnenuu:

* Pa3zButre npeacTaBieHni 0 MaTeMaTrKe Kak popMe onmucaHusi 1 METOJIe TO3HAHUS JEHCTBUTEILHOCTH, CO3/IaHNE
YCIIOBUM ISl IPUOOPETEHUSI IEPBOHAYAIBHOTO OMBITA MATEMATHUYECKOTO MOJICTUPOBAHHUS;

* dopMupoBaHue 00X CIOCOOOB UHTEIUIEKTYAIbHOU IESITEIbHOCTH, XapaKTEPHBIX JJIsl MATEMATUKU U
SIBJISTFOIITUXCSI OCHOBOM TO3HABATEILHOM KYJIbTYPbI, 3HAYUMOM JIJIS1 PA3IMIHBIX Cep YeT0BEUESCKOU NeATeIhHOCTH,
B npeomemmnom nanpasnenuu:

 OBnaficHHEe MaTeMaTHIYECKUMH 3HAHUSIMA U YMEHHSIMH, HEOOXOTUMBIMHU IS TIPOIOJIKEHHSI 00pa3oBaHus,
W3YUYCHUS CMEXHBIX JUCITUIUINH, TPUMEHEHHUS B IOBCETHEBHOMN KU3HU;
* coznanue (pyHIaMeHTa JJII MAaTeMAaTUUYeCKOTO pa3BUTHS, GOPMHUPOBAHUS MEXAHU3MOB MBILUICHHS, XapaKTEPHBIX
JUTSI MaTeMaTUYECKOM 1eITeIbHOCTH.
2. JINYHOCTHBIE, MeTANPeAMETHbIE
U NIpe/IMETHbIE Pe3YJIbTAThI 0CBOCHHS COMEPKAHNS Kypca ajaredophbl.

B3auMocBs3b pe3ysbTaToB OCBOCHUS IpeMeTa «MaTeMaTHKa» MOXKHO CHCTEMHO MPEICTaBUTh B BUjIe cxeMbl. [Ipu
sToM obo3HadueHue JIP yka3piBaeT, 4To MpOABUKEHUE YUAITUXCSI K HOBBIM 00pa30BaTEeIbHBIM pe3yibTaTaM
IIPOUCXOJIUT B COOTBETCTBUU C JIMHUSIMHU PAa3BUTHUS CPEACTBAMU MPEIMETA.

JINYHOCTHBIMM pe3yJIbTaTaMM U3y4YeHUs MpeameTa «Anredpay B Buje yueOHoro Kypea 7 — 9 kimace
SBIISIIOTCS CIIEAYIOIINE KauecTBa:
— HE3aBHCHMOCTb U KPUTHUYHOCTH MBIIIJICHUS;
— BOJISI 1 HACTOMYUBOCTH B IOCTHXKEHUH TIEITH;
— c(opMHpPOBAHHOCTH OTBETCTBEHHOTO OTHOIIICHHUS K YUEHHUIO, TOTOBHOCTh M CIIOCOOHOCTH 00YYaIOIINXCSI K
CaMOpPa3BUTHIO U CAMOOOPA30BaHUIO HA OCHOBE MOTHBAIIMU K 00YyUEHHUIO U TIO3HAHHIO, BEIOOPY JAJIbHEHIIIETO
oOpasoBaHus Ha 0a3e OPUEHTUPOBKHU B MUpe npodeccuit 1 mpodecCHOHATBHBIX MPEANOYTEHIH, OCO3HAHHOMY
MMOCTPOEHHUIO0 UHIMBUIYAIbHOW 00pa30BaTEIbHON TPACKTOPUHU C YUETOM YCTOWYMBBIX MTO3HABATEIILHBIX HHTEPECOB;
— c(pOPMUPOBAHHOCTD L[EITOCTHOTO MUPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
0OIIIECTBEHHON TTPAKTHUKE;
— c(OpMUPOBAHHOCTH KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIIEHUU U COTPYAHUYECTBA CO CBEPCTHUKAMH,
CTapIIMMU U MJIAAIIUMH, B 00pa30BaTEIbHON, OOIIECTBEHHO TIOJIE3HOM, yUeOHO — UCCIIE0BATEIbCKOM, TBOPUECKOM
U IPYTHUX BUJIAX NEATEIbHOCTH;




— YMEHHUE SICHO, TOYHO, FPAMOTHO M3JIaraTh CBOU MBICJIM B YCTHOW U MUCbMEHHOM peyu, TOHUMATh CMBICI

MOCTABJICHHOM 3aJ1ay¥, BRICTPAUBATh APTYMEHTAIINIO, TPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI;

— TMpeJCTaBICHUE O MATEMATHUECKON HayKe Kak cepe 4eIoBEYECKOH AesITeIbHOCTH 00 Tanax e€ pa3BUTHs, O €€

3HAYUMOCTH JJI PA3BUTHS [IUBUIIU3ALINH;

— KPUTHUYHOCTbH MBIILJICHUS, YMEHUE PACIIO3HABATH JIOTHUYECKU HEKOPPEKTHBIEC BHICKA3bIBAHUS, OTINYAThH TUIIOTE3Y

oT (¢akTa;

— KpEaTUBHOCTb MBILUICHUS, THUI[UATUBA, HAXOJUYMBOCTb, aKTUBHOCTh MPH PEIICHUH AJIT€OpanyecKux 3a]1ay;

— yMEHHE KOHTPOJIUPOBATH MPOIIECC U Pe3yabTaT Y4eOHON MaTeMaTHYeCKON JesTeIbHOCTH;

— CIOCOOHOCTH K SMOIIMOHATBHOMY BOCIIPHSTHIO MATEMAaTHYECKUX 00BEKTOB, 3aa4, PeLUICHHUH, pacCyKICHUH.
Cpeocmeom 00CcmudiceHus Smux pe3yibmamos A6 sAemc:

— cucTema 3aJaHuil y4eOHUKOB;

— TMpeAcTaBieHHas B yueOHMKaX B SBHOM BUJE OPraHHU3alMsl MaTepUaa 1o NPUHIMITY MUHUMAKCA;

— HCHOJIb30BAHNE COBOKYITHOCTH TEXHOJIOIUH, OPUEHTUPOBAHHBIX HA PA3BUTHE CAMOCTOATEIBHOCTH U KPUTHUYHOCTH

MBILUIEHUN: TEXHOJIOTHsI MPOOJIEMHOTO AUAJIOra, TEXHOJIOTUS IPOAYKTUBHOIO UT€HHUS, TEXHOJIOTHS OLICHUBAHMSL.

MeTtanpeaMeTHbIMH pe3yJibTaTaMU U3yueHUs Kypca «MareMaTukay siBisieTcs (popMUpOBaHUE YHUBEPCATIbHBIX

yaeOHbIx aerictuit (YVY/I):

PeryasituBubie YVY/I:

— CaMOCTOSITEIILHO 0OHapycums U GOPMYIUPOBATHh YUeOHYIO MPOOIEeMy B KJIACCHOW M MHIWBUIYAIbHOU y4eOHOMN

NEeATENBHOCTH;

— gbl08U2amMb BEPCUH PELICHUS TPOOIEMbl, 0CO3HABATh KOHEUHBIN pe3yibTaT, BBIOMPAaTh CPEACTBA JOCTHIKEHUS

LEJIU U3 TPEIIOKEHHBIX WA UX UCKATh CAMOCTOSITENBHO;

— cocmasnams (AHOAUBUYAIBHO WK B TPYIINE) IJIaH pelieHus NpoOeMbl (BHIITOTHEHUE MPOEKTA);

— paboTas 1o NpeAIOKEHHOMY WJIM CAMOCTOSITEIbHO COCTABIEHHOMY IIJIaHY, UCHOIb306aMb HAPSAY ¢ OCHOBHBIMH

Y JOTIOJHUTENbHbBIE CPeICTBA ( CIIPaBOYHAS IUTEPATypa, CI0KHbIE IPUOOPHI, KOMITBIOTED);

— NIAHUpPO8amb CBOI MHIUBUIYAIBHYIO 00pa30BaTENbHYIO TPAEKTOPHIO;

— pabomamp 1O CaMOCTOSATEIBLHO COCTABICHHOMY IJIaHY, CBEPSISICh C HUM U C LIEbIO IEATeIbHOCTH, UCTIPABIISS

OLIMOKH, HCTIONIBb3Ysl CAMOCTOSTENBHO MOJ00paHHbIE cpeAcTBa ( B TOM 4uciie U IHTepHeT);

— CBOOOJHO 10/16306aMbCsl BHIPAOOTAHHBIMU KPUTEPUSMHU OLIEHKHU U CAMOOLIEHKHU, UCXO/I U3 LEIH U UMEIOLTNXCS

KPUTEPUEB, Pa3andas pe3yabTaT U CIIOCOOBI JEHCTBU;

— B X0/l IPEJICTaBJICHUS MIPOEKTA 0a8amb OYeHK) €ro pe3ybTaTaMm;




— CaMOCTOSITEJILHO 0CO3HAB8AMb IPUUMHBI CBOETO yCIEXa UM HEYCIeXa U HaXOUTh CIIOCOOBI BBIX0/1a U3 CUTYallUU
HEeycIiexa;

— yMemb OYeHu8ams CTEIEeHb YCIEIIHOCTH CBOEH MHANBUYaIbHON 00pa30BaTEIbHOM €SI TEIbHOCTH;

— J1aBaTh OLIEHKY CBOMM JIMYHBIM KaueCTBaM U YepTaM XapakTepa(«KakKoB s1»), ONPeNesiTh HAIIPaBJICHUSI CBOETO
Pa3BUTHS («KAKUM 51 XOUYy CTaThy, « YTO MHE JIJIsl ’TOTO HAJIO CETATh)

Cpeocmeom ghopmuposarnus peeynamuensix YV ciyscum mexnono2us cucmemHo-0essmenbHo20 no0xoo0d Ha dmane
U3YYeHUs HOB020 MAMEPUANA U MEXHOI02US OYEeHUBAsL 00PA308AMENILHBIX O0CMUNCEHUN (VUEOHbIX YCnexos)

IlozHaBareabHble YY/I:

— QHAIU3UPOBAmMsb, CPABHUBAMDb, Klaccuduyuposams u 0606ujams HaKThl U SIBJICHUS,

— ocyujecmenams CpaBHEHHE, CEPUALIMIO U KIACCU(PHUKAIINIO, CAMOCTOSITEIEHO BHIOMpPAas OCHOBAHUS U KPUTEPUU IS
YKa3aHHBIX JJOTHYECKHUX OTEPAIlHii; CTPOUTH KIACCH(PHUKAIUIO MyTEM AUXOTOMUYECKOTO JieieHns ( Ha OCHOBE
OTpULIAHHUS );

— cmpoums JOTMYECKH 000CHOBAHHOE PAacCy’KICHUE, BKIIOUAOIIEE YCTAHOBICHUE IPUUMHHO-CIIEICTBEHHBIX
CBSI3CH;

—c030a6amb MaTeMaTUYECKUE MOJIENH;

— COCTaBIIATh TE€3UCHI, PA3IUYHbBIC BUJIBI IJIAHOB (MPOCTHIX, CIIOKHBIX U T. I1.). [[peoOpa3oBbriBaTh HHGOPMALIHIO U3
OJIHOTO BHJIa B pyroi ( TabJUIly B TEKCT, AMArpaMMy | Tp.);

—8bIYUMbIEAMb BCE YPOBHHM TEKCTOBOM MH(OpMALINY;

— yMemb onpeoensams BO3MOKHbIE HCTOYHUKH HEOOXOAUMBIX CBEJICHUH, MPOU3BOIUTH MOUCK HH(OPMAIINH,
aHAJIM3UPOBATH U OIICHUBATH €€ JOCTOBEPHOCTD;

— MOHUMATh TIO3UIIHIO IPYTOT0 YEJIOBEKA, pa3iuyams B €r0 pe4d : MHEHHUE (TOUKY 3pEHHS ), J0Ka3aTEIbCTBO
(apryMeHTsI), paKThl, THIIOTE3bI, AKCUOMBI, TEOPUH. [|JIsI 5TOTO caMOCTOSATEIHHO UCTIOIB30BATh PA3TNYHBIC BUIBI
yTeHus (M3ydaroiiee, TOCMOTPOBOE, O3HAKOMHUTEIFHOE, TTIOUCKOBOE), TPUEMBI CITYIIAHNUS;

— caMoOMy €030a6ams UICTOYHUKN HHPOPMAIIIH PA3HOTO THIIA U TSl PA3IMYHBIX ayAUTOPHIA, COOII0IATh
MH(OPMAIIMOHHYIO TUTUEHY U MTpaBuiia HHPOPMAIIMOHHON 0€30MacHOCTH;

— yMemb UCNOIb306amMb KOMIBIOTEPHBIE 1 KOMMYHHUKAIIMOHHBIE TEXHOJIOTH KaK HHCTPYMEHT JIJISl TOCTHKEHUS
CBOUX IIeJIei. YMETh BHIOMpATh aJIeKBaTHBIC 33/1au€ MHCTPYMEHTAIbHBIC MPOTPAMMHO-AMTIapaTHbIC CPEICTBA U
CEPBHUCHI.




Cpeocmeom ghopmuposanus 1o3HaBaTENbHBIX Y Y ][ CyKUT yueOHBII MaTepual U NpekIe BCEro MPOayKTUBHBIC
3a/laHusl y4eOHHKA, TTO3BOJISIIOIINE POABUTATHCS IO CBEEM IIECTU JUHUSIM Pa3BUTHSL.
1) Hcnonk30BaHKEe MAaTEMATHYCCKUX 3HAHUMN JIJIS1 PEIICHUS Pa3IMUHBIX MATEMAaTHYCCKUX 33]1a4 U OIICHKH

MOJIYYEHHBIX PE3YJIbTATOB.
2) COBOKYIHOCTh YMCHHI 10 UCTIOIb30BAHUIO JIOKA3aTEIIbHON MaTeMaTHICCKON PEYH.
3) CoBOKYIHOCTh YMEHHUH 110 paboTe ¢ nHpopManued, B TOM YHCIIE B ¢ Pa3IMYHBIMA MaTEMaTHICCKHMH TEKCTAMHU.

4) VYMeHue UCI0JIb30BaTh MaTeMaTUUYECKUE cpeacTtBa AJIs1 U3YUCHUA U OIMMCAaHHA PCaJIbHBIX ITPOLUCCCOB U SIBIICHUM.

5) He3aBUCHUMOCTH U KPUTUIHOCTH MBIIIICHUSI.
6) Boust 1 HACTONYMBOCTD B JOCTHXKCHUY LICIIH.

Kommynukatusublie YY/JI:

— CaMOCTOSITEIBHO 0p2aHUu3068b16ams Y1€OHOE B3aUMOICHCTBUE B TpyIIIEe (OMPeAesTh O0IMINE LEH,
J0TOBapUBaTHCA APYT € APYTrOM U T.1.);

— OTCTaMBaTh CBOIO TOUKY 3PEHMUS, NPUBOOUMb ap2yMeHMbl, TIOATBEPKAAS UX (aKTaMu;

— B IUCKYCCHUU YMemb 8b108UHYMb KOHTPAPTYMEHTHI;

— YYUTBCSA KpUMUYHO OMHOCUMbCS K CBOEMY MHEHHUIO, C TOCTOUHCTBOM NPU3ZHABAMb OITUOOYHOCTH CBOETO
MHEHHS (€CJIM OHO TaKOBO) U KOPPEKTUPOBATH €T0;

— MOHUMATb MO3ULIUIO APYTOro, pasiuyams B €ro peun: MHEHHE (TOUKY 3pEHHUs) , JOKA3aTeIbCTBO (apryMeHTHI),
(akThl, TUMOTE3bI, AKCUOMBI, TEOPHH;

— YyMemb B3TJIIHYTh HA CUTYAlLMIO C MTHOW MO3ULIMHA U 00208ApUEAMbCsL C TOJbMU UHBIX MMO3HUIIHM.
Cpeocmeom ¢hopmuposarusi KOMMYHUKATUBHBIX Y Y [ ciry’kaT TEXHOJIOTHS TIPOOJIEMHOTO
auanora(noOy>KIaronui ¥ MOABOASIIMN AUAIOT) U OpraHu3alus padoThl B MaJIbIX IPYMIAX, TAKXKE
UCII0JIb30BAaHUE HA YPOKAX JIEMEHTOB TEXHOJIOTUU NPOIYKTUBHOIO YTEHHUS.

IIpeamerHble:

1) Ymenue paboTaTh ¢ MATEMATUYECKUM TEKCTOM(CTPYKTYPUPOBAHHE, H3BIICUCHHE HEOOXOAMMOM

uH(pOpMalK), TOYHO ¥ TPAMOTHO BbIpa)kaTh CBOU MBICIIU B YCTHOM U MUCbMEHHOU peuu, MPUMEHSS
MaTEMaTUYECKYIO0 TEPMUHOJIOTHIO U CUMBOJIMKY, UCIIOIb30BaTh Pa3IUYHbIE S3bIKM MAaTEMaTUKU(CIOBECHBIN,
CUMBOJIMYECKUH, Tpaduueckuii), 000CHOBBIBATH CY>KJIEHUS, TPOBOJUTH KIIACCU(UKAIUIO, JOKA3bIBAThH
MaTEMaTUYECKUE YTBEPKICHHUS;




2) BH&I[CHI/IG 0a30BBIM ITOHATUHHBIM arrapaTrom: UMETh IMPCACTABICHUC O YHUCJIC, BJIAJICHUC CUMBOJIbHBIM

A3BIKOM aJIreOpbl, 3HAHUE FNEMEHTAPHBIX (PYHKIIMOHAIBHBIX 3aBUCUMOCTEHN, (JOPMUPOBAHUE NPEIACTABICHUN
0 CTaTUCTHYECKUX 3aKOHOMEPHOCTSX B pealbHOM MHUPE U O Pa3IMUHBIX CIIOCO0AX UX U3y4eHUs, 00
OCOOEHHOCTSIX BBIBOJIOB M IIPOTHO30B, HOCSIIIIUX BEPOSTHOCTHBIN XapakTep;

YMeHue BBIOIHATD anredpandeckue npeoOpa3zoBaHus palliOHATBHBIX BRIPAKCHUN, TPUMEHSTh UX TS
pelIeHus: yueOHBIX MaTeMaTHYECKUX 3a/1a4 U 3a/1a4, BOSHUKAIOIINX B CMEKHBIX yUCOHBIX MPEAMETAX;
YMeHue noiabp30BaThCsl MATEMaTHIECKUMHU (POPMYTIaMHU B CAMOCTOSTEIBHO COCTABISATH (POPMYJIBI
3aBHCHUMOCTEHN MEXy BETMYMHAMU HA OCHOBE 00O0OIIEHNS YaCTHBIX CIy4YaeB U SKCIEPUMEHTA;

YMeHune pemars JIMHEHHbIE U KBaIpaTHbIC YPAaBHEHUS U HEPABEHCTBA, a TAK)KE MPUBOJUMBIE K HUM
ypaBHEHUs1, HEPABEHCTBA, CUCTEMBI, IPUMEHSATH IpapUUeCKHe MPEICTABICHUS ISl PELICHUS U UCCIIEJOBaHMS
YPaBHEHUH, HEPABEHCTB, CUCTEM, IPUMEHSATH ITOYYEHHBIE YMEHHUS JUIs PELICHU 3a/1a4 U3 MATEMATHKH,
CMEXHBIX MTPEIMETOB, TPAKTUKH;

OBnageHue cucTeMoil PyHKIIMOHAIBHBIX MOHATUN, (DYHKIIMOHAJIBHBIM SI3bIKOM U CUMBOJIMKOM, YMEHHE
CTpOUTH IrpaduKku (PYHKIIHI, OMUCHIBATh UX CBOWCTBA, UCIIOIb30BaTh (DYHKIIMOHAIBHO — rpaduyecKkue
MIPEACTABIICHUS JJIsI ONUCAHUS U aHAJIN3a MAaTEMATHYECKHX 3a/1a4 U PEaJIbHBIX 3aBUCUMOCTEN;

OBnazieHne OCHOBHBIMU CITIOCOOAMHU MPEACTABICHUS U aHaJIN3a CTATUCTUYECKUX JAHHBIX, YMEHHUE PellaTh
3aJla4 Ha HaX0XKJIEHUE YaCTOThI U BEPOSITHOCTH CITy4YalHBIX COOBITUI;

YMeHHe NPUMEHSATh U3YUYEHHBIE MIOHATHS, PE3YJIbTAThl U METO/ABI IIPU PELICHUU 3a1a4 U3 PA3JIMYHBIX
pa3ziesioB Kypca, B TOM YHCIIE 3a/1a4, HE CBOASIIMXCS K HETTOCPEACTBEHHOMY NMPUMEHEHUIO N3BECTHBIX
aJITOPUTMOB.

IIpuMepHBbIC HOPMBI OLICHKY 3HAHUM, YMEHUI U HABBIKOB 00y4al0ILIMXCH.

Ouyenka nUCbMEHHBIX KOHMPOJILHBIX PAGOM 00YUAIOUUXCA NO MAMeMAamuKe.
Omeem oyenusaemca Oommemkou «5», eciu:

paboTa BHITIOJIHEHA MTOTHOCTHIO;

B JIOTUYECKUX PACCYXKIACHUSIX U 0OOCHOBAHUU PEIICHUS HET MPOOEIIOB U OIMHUOOK;




B PEIICHUH HET MAaTEMaTUYECKUX OIMOOK (BO3MOKHA OFHAa HETOYHOCTH, OMKMCKA, KOTOpAas HE SIBISETCS CIEICTBUEM HE3HAHUS
WJIM HETIOHMMAaHMs Y4eOHOTO MaTepurana).

Ommemka «4» cmagumcsa_B CIEAYIONMNX CIydasx:

paboTa BHITIOJIHEHA MOJTHOCTHIO, HO 0OOCHOBAHMS IIAr0B PEIICHHS HEAOCTATOUHBI (€CJIM YMEHUE 00OOCHOBBIBATh PACCYKJICHUS HE
SBJISIIOCH CIIEIIUATBHBIM OOBEKTOM MPOBEPKHU);

JOITYIIEHBI OJIHA OIIMOKA UK €CTh JBA — TPU HEAO0UYETA B BBIKIIAJIKAX, PUCYHKAX, YepTexax WK rpadukax (eciu 3TH BUIbI paboT
HE SBJISUTUCH CIIEHMAIIBHBIM O0OBEKTOM MPOBEPKH ).

Ommemka «3» cmasumcs, eCly:

JOITYTIIEHO OoJiee OAHOM OMMOKK MK 00Jiee IBYX — TPEX HEJAOUYETOB B BBIKIIAJKAX, YEPTEKaX WU rpadukax, HO 00yUJarOIIHACS
oOnagaeT 00sA3aTeIbHBIMU YMEHUSIMU 110 POBEPSIEMON TEME.

Ommemka «2)» cmagumcsa, €Cu:

JOMYIIEHBI CYIIECTBEHHbBIE OIIMOKH, MTOKA3aBIlKe, YTO 00yJaromuiics He 001aaeT 00s13aTeIbHBIMU YMEHUSIMU 110 TaHHON TeMe
B MOJIHOM Mepe.

YuuTenb MOXET MOBBICUTH OTMETKY 332 OPUTMHAJIBHBIM OTBET HA BOMNPOC WJIM OPUTHMHAIBHOE PEUICHUE 3aJayd, KOTOPBIE
CBUJICTEIHCTBYIOT O BHICOKOM MAaT€MaTHUYE€CKOM Pa3BUTHUU OOYYalOIIErocs; 3a pelleHrue 0oyiee CIOXKHOM 3aJayd WM OTBET Ha
0oJiee CII0XKHBIN BOIIPOC, MPEAJIOKEHHBIE 00YUaIOMEMYCsl JOMOJHUTEIIBHO TTOCIIE BHITOJHEHHS UM KaKUX-THM00 APYTUX 3aIaHU.

Ouenka ycmuovlx omeemaoe 00yuarouuxcs.

Omeem oyenueaemcsa ommemkou «5», €Clid y4eHUK:

MIOJTHO PACKPBLI CO/IEpKaHUE MaTepuasa B 00bemMe, MPeayCMOTPEHHOM MPOTPaMMON U Y4eOHUKOM

W3JI0°KWJI MaTepuall TPaMOTHBIM SI3bIKOM, TOYHO HCIIOJIb3YSl MATEMATUYECKYI0 TEPMHUHOJIOTUIO U CUMBOJIMKY, B OINPEICICHHON
JIOTMYECKOM ITOCIEI0BATCILHOCTH;

MPABUJIBHO BBIMOJHUI PUCYHKH, YEPTEKHU, TpaPUKU, COMMYTCTBYIOIINE OTBETY;

MOKa3zaJl yMEHHE WILTIOCTPUPOBATH TEOPUIO KOHKPETHBIMHU MPUMEpPaMHU, MPUMEHSITh €€ B HOBOM CHUTYyallMd IPU BBINIOJHEHUU
MPAKTAYECKOTO 33/1aHus;

MPOJIEMOHCTPUPOBAJI 3HAHUE TEOPUU paHee W3YUYCHHBIX COMYTCTBYIOIIUX TeM, C(POPMHPOBAHHOCTh M YCTOMYMBOCTh
HCMOJIb3YEMBIX IPU OTBETE YMEHUN U HABBIKOB;

OTBEYaJl CAMOCTOSTENLHO, 0€3 HABOSIINX BOTIPOCOB YUUTEIS;

BO3MOYKHBI OJIHA — JB€ HETOYHOCTU MPU OCBEIICHHWE BTOPOCTEIICHHBIX BOIIPOCOB WJIM B BBIKIIAJIKAX, KOTOPHIE YYECHUK JIETKO
WCHIPAaBUII MOCJIE 3aMEYAHUS YUUTEIS




Omeem oueHueaemcs OMMEMKOU «4»,€CHI/I YAOBJICTBOPSCT B OCHOBHOM TpC6OBaHI/I$IM Ha OLCHKY «5», HO IIpU 3TOM HMECT
OJHMH N3 HCAOCTATKOB.

B U3JIOKCHUHN OOITYIICHBI HeOOJIbIIINE HpO6€J'IBI, HC UCKa3UBHICC MATCMATHYICCKOC COACPIKAHNC OTBCTA,

AOITYHICHBI OAWH — JIBa HCA0YCTA ITPHU OCBCIICHUHN OCHOBHOT'O COACPIKAHNA OTBECTA, UCIIPABJICHHBIC ITIOCJIC 3aMCUYAHHA YIUTCIIA,
AOITYIICHBI omuOKa wiIM Oosee ABYX HCIOOYCTOB IIpU OCBCHICHHH BTOPOCTCIICHHLIX BOIIPOCOB HWJIM B BBIKJIAAKAX, JICTKO
HCIIPABJICHHBIC ITOCJIC 3aMCUYAHUA YUUTCIIA.

Ommemka «3» cmasumcsa B CIEAYIONINX CIyqasX:

HEMOJIHO PacCKPBITO COJep)aHNe MaTepuaiia (Coep:kaHnue U3JI0KeHO (pparMeHTapHO, HE BCEr/ia MOCIeA0BaTeIbHO), HO MMOKA3aHO
oOmiee MOHMMAaHHWE BOMpPOCa M MPOJEMOHCTPHPOBAHBI yMEHHMS, AOCTATOYHBIC /JIsi YCBOEHHUS MPOTPAaMMHOIO MaTepuasa
(ompenenensl «TpeOGoBaHUSIMEU K MAaTEMAaTHYECKOM MOATOTOBKE YUAIIMXCs B HACTOAIIECH MporpaMme 1Mo MaTeMaTHKe);

UMENNCh 3aTPYAHCHUS WM JOMYIICHBl OMIMOKM B OMPEICICHWHM MaTeMaTH4YeCKOW TEPMHUHOJOTHU, YEPTEX,aX, BBIKIAIKAX,

HCIIPAaBJICHHBIC ITOCJIC HCCKOJIbBKNX HABOJAAIIUX BOIIPOCOB YUUTCIIA

YUYCHUK HC CIIpaBHWICA C IIPUMCHCHHUCM TCOPHHU B HOBOU CUTyalluu IIPHU BBIIIOJIHCHHHU IIPAKTHYCCKOI'O 3aJaHH:A, HO BBIIIOJHUJI
3aJaHusA 00513aTEILHOTO YPOBHA CIIOKHOCTH I10 HaHHOﬁ TEMC,

IIpu AO0CTATOYHOM 3HAHHUHU TCOPCTHYCCKOI'O MATCpHajlda BBIABJICHA HCAOCTATOYHAA C(i)OpMHpOBaHHOCTB OCHOBHBIX YMGHI/Iﬁ )51

HaBBIKOB.
Ommemka «2» cmagumca B CIEAYIOUUX CITydasix

HE PacKpbITO OCHOBHOE COJIep KaHne yUeOHOro MaTepuraa;

0OHapy’>KE€HO HE3HAHHE YYCHUKOM OOJIbIIeH M HanboJliee BaKHON YacTH y4eOHOro Marepuara;

JOIYIIIEHBI OIIMOKH B OMPEIeICHUH MTOHATHH, IPH MCIIOIH30BAHIUHA MaTEMAaTHIECKONH TEPMUHOJIOTHH, B PUCYHKAX, YePTEkKaX WUIIH
rpadukax, B BBIKJIaKaX, KOTOPbIE HE MCIIPABIICHBI MMOCJIE HECKOJIBKIUX HABOISIINX BOIIPOCOB YUUTEIIS.

Oowan knaccuguxkayus ouwiuodok.
[Ipu olileHKe 3HaHUN, YMEHUI ¥ HABBIKOB YYalIUXCSl CJIEAYET YUUTHIBATH BCE OLIMOKH (TpyOble U HErpyObI€) U HETOUETHI.

I'pyObLIMH CUMTAIOTCS OINHOKH:
HE3HAHWE ONpENENICHUSI OCHOBHBIX TMIOHSTHH, 3aKOHOB, TMPABWI, OCHOBHBIX TIOJIOKCHUH TeopwH, He3HaHue (opmyd,
OOIIEePHUHATHIX CUMBOJIOB 0003HAYCHUH BEJIMYMH, SIUHUI] KX U3MEPEHHS,
HE3HAHWE HAMMEHOBAHUM €IWMHUIL] U3MEPEHUSI;
HEYMEHHE BBIICIIUTH B OTBETE IT1aBHOE;




HEYMCHHUE MPUMEHSTh 3HAHUS, aJITOPUTMBI JUIS PEIICHUS 3a/1a4;

HEYMCHHE JIeJIaTh BEIBOABI 1 0000IICHHUS,;

HEYMCHHE YUTATh U CTPOUTDH IPAPUKH;

HEYMCHHE MOJIb30BaThCS TICPBOUCTOYHUKAMHU, YUCOHUKOM U CIIPAaBOYHHKAMHU;
OTEPsT KOPHS WM COXPAHCHHUE ITOCTOPOHHET0 KOPHSI;

oTOpachiBaHue 0€3 0OBSICHEHHUH OJTHOTO U3 HUX;

PaBHO3HAYHBIE M OITHUOKU;

BBIYUCIIUTEIBHBIE OITMOKHU, €CIIM OHH HE SIBJISIOTCS OIMCKOM;

JIOTHYECKHUE OLINOKU.

K Herpy0ObiM olIMOKaM CJIeAYeT OTHECTH

HETOYHOCTh (POPMYJIMPOBOK, OINPEIECICHHUM, TOHATUNW, TEOpH, BbI3BAHHAS HEMOJIHOTOM OXBaTa OCHOBHBIX IPU3HAKOB
ONPENEIIIEMOTO TOHATHS WA 3aMEHOU OJHOTO - IBYX U3 ITUX MPU3HAKOB BTOPOCTENIEHHBIMU;

HETOYHOCTb Ipaduka;

HEPALMOHAIBHBIN METOJ| pelIeHUs 3aJaud WU HEeIOCTaTOYHO MPOJAYMaHHBIM IJIaH OTBETa (HapylIEHHWE JIOTUKH, MOJMEHa
OTJIEJIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENEHHBIMU );

HEpalMOHAIBHBIE METOABI pa0OTHI CO CIIPABOYHOM U JIPYTOW JIUTEPATYPOU;

HEYMEHHUE pellaTh 3aJa4u, BBIIOIHATD 33aJIJaHUs B OOIIEM BHJIE.

Hepoveramu sBJIAIOTCH:
HEepalMOHAJIbHbIE IPUEMbI BEIYMCIIEHUNA U TPeoOpa30BaHui;
HEOpEKHOE BBITIOJHEHUE 3aMKUCEH, UepTexed, cxeM, rpad)uKoB

Conep:xxaHue yueOHOT0 MaTepuaja Kypca ajaredopsl 9 kiacca.

1. Hepasencmaa.
HucnoBble HEpaBEHCTBA M HX CBOMCTBA. [lowieHHOE ClOXKEHHME M YMHOXKEHUE YHUCIOBBIX HEPABEHCTB. JIMHEHHBIE
HEPABEHCTBA C OJTHOW EPEMEHHOMN U UX CUCTEMBI.
OcHosHas yenb — O3HAKOMUTDH yUYAIIUXCSl C MPUMEHEHHE: HEPABEHCTB JJIsl OIEHKH 3HAYCHHM BBIpAKEHUH, BHIPA0OTATh
YMEHHUE pPelIaTh JUHEHHBIE HEPABEHCTBA C OJTHOM MEPEMEHHONW U UX CUCTEMBI. CBOMCTBA YHUCIOBBIX HEPABEHCTB COCTABIISIIOT TY
0a3y, Ha KOTOpOW OCHOBAHO peElIEHHUE JMHEWHBIX HEPABEHCTB C OJHOM IMepeMeHHOW. TeopemMbl O MOYJEHHOM CJIOXKEHUHU U




YMHOK€HUHM HEPABEHCTB, HAXOJUTh MPUMEHEHUE IPHU BHINOJHEHUHM MPOCTEHIIMX YIPAKHEHUM Ha OLIEHKY BBIPaXEHUH IO
METO/y TpaHull. BBoOASTCS MOHATHS aOCONIOTHOW MOTPENIHOCTH M TOYHOCTH NPHUOIUKEHUS, OTHOCUTEIBHONW MOTPEIIHOCTH.
YMeHus MpoBOJIUTh ACAYKTUBHBIE PACCYKIEHHUS MOJIYHYaOT pa3BUTHE KaK MPHU J0KAa3aTEIbCTBAX YKA3aHHBIX TEOPEM, TaK U MpU
BBITIOJIHEHUHU YIIPAKHEHUN Ha JJOKA3aTelIbCTBa HEPABEHCTB.

B cBs13u ¢ penieHreM JTUHEHHBIX HEPABEHCTB C OJJHOM MEPEMEHHO: JTA€TCs MOHITHE O YHCIOBBIX MPOMEXKYTKaX, BBOJSATCS
COOTBETCTBYIOIIME Ha3BaHUA W O0OO3HaueHHUsA. PaccMOTpEeHHIO CHUCTEM HEPAaBEHCTB OJIHOM NEPEeMEHHOW MPeAIIeCTBYET
O3HAKOMJICHHUE YYAIIUXCS C MOHSATUSIMU MEPECeUCHUs U 00BETUHEHUSI MHOYKECTB.

[Tpu perenny HEpaBEHCTB UCHIOIB3YIOTCSI CBOMCTBA PABHOCHIIBHBIX HEPABEHCTB, KOTOPBIC Pa3bsCHAIOTCS HAa KOHKPETHBIX
npumepax. Oco0oe BHUMaHHUE CIEAyeT yAETUTh OTPabOTKE yMEHMs pellaT MPOCTEHINne HepaBeHCTBa Buaa ax>b, ax<b,
OCTaHOBUBIINCH CIICIIMATBHO Ha ciiydae, koraa a <0.

B aTOl Teme paccMaTpUBaeTCsl TAKKE PELIEHUE CUCTEM JIBYX JMHEWHBIX HEPABEHCTB C OJHOW NEPEMEHHOM, B YACTHOCTH
TaKHUX, KOTOPHIE 3aITMCAHbI B BUE TBOIHBIX HEPABEHCTB.

2. Keaopamuunasn gpynxuyus.

Oyukius. CoiicTBa pynkuuii. KBaapaTHsiil TpexuiieH. Pa3ioxkeHne KBaapaTHOro TpexwieHa Ha MHOKUTETU. DYHKIUS y
= ax’ + bx + ¢, ee cBoiictBa u rpaduk. CTeneHHas QYHKISL.

OcHosHas yenb — PACHIUPUTH CBEJEHUS O CBOMCTBAX (YHKIMN, O3HAKOMHUTH YYalIUXCs CO CBOMCTBAMHU M rpaduKom
KBaJpaTUYHON (PYHKIUU. |

B nHauvanme TteMbl cucteMaTuU3UpylOTCA cBeAeHHUS O (GyHKUUSX. [IOBTOPSIIOTCS OCHOBHBIE MOHSTHS: (QDYHKIIHS, apTyMeHT,
obnacte ompeneneHus GyHKuuH, rpaguk. JlaroTcs MOHSATHA O BO3pAacCTaHUU U yOBIBAHHUH byHKINH, MPOMEKYTKAX
3HAKOMOCTOSIHCTBA. Tem cambIM co3gaercs 0asza [uisl yCBOEHHUS! CBOMCTB KBAaPATUYHON U CTENEHHOW (YHKUUMN, a TaKKe JJIs
JaJbHEHIIero yriayOaeHus (YyHKIIMOHANBHBIX MTPEICTABICHHUM MTPH U3YyYEHUH Kypca anreOpsl U Haual aHaju3a.

[ToATOTOBUTENBHBIM IIArOM K U3YYEHUIO CBOWCTB KBAAPATUYHON (DYHKIIMHU SIBISETCS TaKXKe PAacCMOTPEHHE BOMpoOca O
KBaJIPAaTHOM TPEXUJIEHE W €r0 KOPHSAX, BBIICICHUN KBaJpaTa JABYWICHA W3 KBAJPaTHOTO TPEXUJICHA, Pa3iIOKEHUH KBaJIPaTHOTO
TpexXwieHa Ha MHOXHUTEIH.

V3ydenne KBagpaTHdHON (yHKIMN HAYHHACTCS C PACCMOTPEHHs PYHKIHH Y = ax’, ee CBOIMCTB U 0COOEHHOCTEH rpaduka,
a TAaKKe APYTHX YACTHBIX BHIOB KBaIAPATHIHON QYHKIHH — (GYHKIMHA y = ax’ + b, y = a (x - M) DTH CBEICHHS HCIIOIB3YIOTCS
MIPU U3YYCHUHN CBOMCTB KBaapaTHUHON (DyHKIMHM o01iero Buaa. BaxHo, 4ToObI ydaiuecs MOHIN, 9TO rpaduk GyHKIUUA y = ax’
+ bx + ¢ MOXeT GBITH TTOTy4eH 13 rpaduka GYHKIHH ¥ = ax’ ¢ MOMOIIBIO ABYX [MAPAIUICIBHBIX IIEPEHOCOB. [IpHEMBI TTOCTPOCHHMS
rpaduka GyHKIEE y = ax” + bx + ¢ 0TpabaThIBAIOTCS HA KOHKPETHBIX IpUMepax. [IpH 95TOM 0c060¢ BHUMAHHE CICAYeT YASTHTD
(hOpPMHUPOBAHUIO Y yYAIIUXCS YMEHHUS YKa3bIBaTh KOOPJMHATHI BEPIIMHBI Mapadoiibl, €€ OCh CUMMETPUHU, HAMPABIICHUE BETBEH
napaboJIbl.




[Ipu u3ydyeHun 31Ol TeMbl JaibHENIIEe pa3BUTHE MOJyYaeT YMEHUE HAXOIUTh MO rpaduKy MPOMEXKYTKH BO3PACTAHUS U
yObIBaHUS PYHKIMH, a TAKKE MPOMEKYTKH, B KOTOPHIX (DYHKIIMS COXpaHSET 3HaK.

Vuyaruecst 3HaKOMATCS CO CBOWCTBAMH CTETIEHHON (QYHKIIMKM y = X' IPH Y€THOM U HEUYCTHOM HATYPaJbHOM IOKa3aTele II.
BBoautcs mnonstHe kopHS n-i crerneHd. OHM MONY4YalOT MPEJCTABICHHWE O HAXOXKICHUU 3HAUYCHUH KOPHA C MOMOIUIBIO
KaJIbKYJISITOpa, IPUYEM BbIpAOOTKAa COOTBETCTBYIOLIUX YMEHUN HE TpeOyeTcs.

3. Hepasencmea c 00H0Il nepemeHnHOU

[enbie ypaBHeHus. /[poOHble panmoHaibHble ypaBHeHUs. HepaBeHcTBa BTOpOW CTENEHU C OJHOM NepeMeHHOW. Mertoj
MHTEPBAJIOB.

OcHosHas yenb — CUCTEMATH3UPOBATh U 0O0OOIIUTH CBEICHUS O PELICHUU LEIbIX U JPOOHBIX PAlMOHAIBHBIX YPABHEHUN C
OJIHOM MepeMeHHOH, chOpPMUPOBATH YMEHUE pelllaTh HEPABEHCTBA BUA ax’ + bx + ¢ >0 mwm ax’ + bx + ¢ <0, rxe a # 0.

B »ToM TeMme 3aBepuIaeTCs M3ydeHUE PAlHOHAIBHBIX YPABHEHMM C OJHOM IEPEMEHHOM. B CBSI3M C 3TUM NIPOBOJIUTCS
HEKOTOpoe 00001IeHNe U yriayOiaeHne cBeeHU 00 ypaBHEHUsIX. BBOASTCS MOHATHS 1I€JIOT0 PallMOHATILHOTO YPABHEHUS U €TI0
CTEIICHU. YJallliecs 3HaKOMSATCs C PELICHUEM YPAaBHEHUU TPETHEU CTEIEHU U YETBEPTOM CTEIEHU C IIOMOIIBIO PA3JIOKEHUs HA
MHOKUATEIIM U BBEICHHS BCIIOMOTIaTEIbHOM IEPEMEHHOM. MeTon pelleHHs ypaBHEHUW IIyTeM BBEIECHUS BCIIOMOIATENIbHBIX
NEPEMEHHBIX OyJIeT IIUPOKO HCIOJIb30BATHCS B JAJIbHEHIIIEM MPU PEIICHUH TPUTOHOMETPUUECKHX, JOrapu(MUUECKUX U IPYTUX
BUJIOB YPaBHEHUN.

Pacmmpsitorcss cBelleHUS O pelleHUMH JAPOOHBIX pPALMOHAIBHBIX YpaBHEHUH. Ydaliuecss 3HAKOMATCS C HEKOTOPBIMHU
CIIEIHAIBHBIMY IPUEMAMHU PELIECHUS TAKUX YPABHEHUM.

DOpPMHUpPOBAHIE YMEHHUI PelIaTh HEPABEHCTBA BUIA ax~ + bx + + ¢ > 0 mwm ax” + bx + ¢<O, e a # 0 , OCYIIECTBISIETCS ¢
OMOpoi Ha cBeIeHUs O Tpaduke KBaApaTUIHOU PYHKIUH.

VYyammecs 3HAKOMATCA € METOAOM MHTEPBAJIOB, C IOMOIIBKD KOTOPOTO PEMIAIOTCS HECIOKHBIE PalOHAJIbHbIE
HEpPABEHCTBA.

4. Hepasencmea ¢ 08ymsa nepemeHHbIMU
VYpaBHeHue c AByMsl nepeMeHHbIMH U ero rpaduk. Cucrembl ypaBHEHUN BTOpOil creneHu. Pemenue 3amaud c
IIOMOLIBIO CUCTEM YPABHEHMI BTOPOU CcTeneHu. HepaBeHCTBaA ¢ AByMs IEPEMEHHBIMU U UX CUCTEMBI.

Ocnognas yenb — BbIPa0OTaTh YMEHUE pelIaTh NPOCTEHIINE CUCTEMBI, COJEPIKaINe YPaBHEHHE BTOPOU CTENEHH C ABYMS
IIEPEMEHHBIMH, U TEKCTOBBIE 3aJa4M C [IOMOILBIO COCTABIICHUS TAKUX CUCTEM.

B nanHOW Teme 3aBepluaeTcs M3y4YEHHE CUCTEM YpaBHEHUU ¢ IBYMs nepeMeHHbIMH. OCHOBHOE€ BHUMAHHE YIEISIETCS
CHUCTEMaM, B KOTOPBIX OJIHO U3 YPABHEHHUU NIEPBOU CTEINICHH, a IPYTrOE€ BTOPOM.




W3BecTHBIN ydanmmces croco0 MOACTAHOBKM HAaXOAMT 371€Ch JajbHEWIEe NMPUMEHEHUE U MO3BOJSET CBOAMTH PELLIECHUE
TaKMX CHCTEM K PELICHHUIO KBAJAPAaTHOIO YPABHEHMUS.

O3HakOMJIEHHE y4YalIUXcs ¢ IpUMEpaMHu CUCTEM YpaBHEHUH C JBYyMs MEPEMEHHBIMU, B KOTOPBIX 00a ypaBHEHHUsS! BTOPOU
CTEIEHU, TOJDKHO OCYLIECTBIATHCS € JOCTATOYHOW OCTOPOKHOCTBIO M OTPaHUYMBATHCS POCTEHIIIMMU IIPUMEPAMU.

[TpuBieueHNEe U3BECTHBIX YYalIUMCS TPaQUKOB IMO3BOJIIET IPUBECTU MPUMEPHI TpaUUYECKOro PELIECHUS CUCTEM
ypaBHeHU#. C moMoI1b0 TpaduiuecKuX MPEeACTaBICHUI MOKHO HArJISAHO [10Ka3aTh y4allluMCs, YTO CUCTEMBI JIBYX YPaBHEHUII C
JIBYMs IEPEMEHHBIMU: BTOPOM CTEIIEHU MOTYT UMETh OJTHO, 1Ba, TPH, YETHIPE PEIICHUSA NI HE UMETh PEIICHUM.

Pa3paboTanHblii MaTeMaTUYeCKUi ammapar IMO3BOJSET CYIIECTBEHHO PACHIMPUTH KIACC COAEPIKATEIbHBIX TEKCTOBBIX
3a/1a4, peIIaeMbIX C IIOMOIIBIO CUCTEM YPAaBHEHUM.

N3ydeHne TeMbl 3aBEpIIACTCS BBEACHUEM IOHITHUN HEPABEHCTBA JABYMS IEPEMEHHBIMH M CHCTEMBI HEPABEHCTB C JIBYMsI
nepeMeHHbIMU. CBeneHus O rpaukax YpaBHEHHMH € ABYMsS NEPEMEHHBIMH HCIOJB3YIOTCS NPU WUIOCTPAlMd MHOXKECTB
pELIEHN HEKOTOPBIX MPOCTEUIINX HEPABEHCTB € IBYMsI IEPEMEHHBIMU U UX CUCTEM.

5. Dnemenmuvl npUKIAOHOI MameMamuKu.
Marematuueckoe mojenupoBanue. IIporientHbie pacueTsl. [IpubnmkeHHble BbhruuciaeHus. OCHOBHbBIE MpaBUiia
KOMOMHATOpuKku. OTHOCUTENbHAS YAaCTOTa W BEPOATHOCTH ciiydyailHOro coObITHs. Kilaccuueckoe orpezesneHne BEepOSITHOCTH.

HauanbHbIe CBEICHHS O CTATUCTHKE.

OcHosHas yeib — O3HAKOMUTH YYalIUXCS C MOHATHUAMHU MEPECTAHOBKHU, PAa3MEILCHUS, COUETaHUsI U COOTBETCTBYIOIIUMU
dhopmyramMu 1S TIOJIcUeTa UX YMCiIa; BBECTH MOHATHS OTHOCUTEIBHON YaCTOTHI M BEPOSTHOCTH CIIYYalHOTO COOBITHSI.

N3yueHne TeMbl HAUMHACTCS C PEIICHUS 3a]1a4, B KOTOPBIX TPeOyeTCsl COCTaBUTh T€ WM MHbIE KOMOWHAIIUM AJIEMEHTOB U
MOACYUTATh UX YUCIIO. Pa3bsicHsIETCS KOMOMHATOPHOE MPABUIIO YMHOKEHUSI, KOTOPOE UCIOJIb3YETCS B JaJIbHEUIIIEM TIPU BBIBOJIC
dbopmyn mig mojcUeTa 4Hcila MEepPeCTaHOBOK, pa3MelleHui U couetanuil. [lpu W3ydeHUM NaHHOTO Marepuaia HeoOXOIUMO
o0paTuTh BHUMAHHE YYalIUXCA Ha pasziduue TMOHATUM «pa3MelIeHue» M «codeTaHue», cPopMUpOBaTH y HUX YMEHHUE
OTpEeNIeIIATh, O KAKOM BHJI€ KOMOWHALIMM UIET peub B 3aja4e.

B nmanHoM Teme ywalimecss 3HAKOMSITCS C HadyaJlbHBIMU CBEJICHUSIMM M3 TEOPUHM BEPOSTHOCTEH. BBoauTcs monsTHe
«CllydyaitHO€ COOBITHE», «OTHOCUTENIbHAS YacTOTa», BEPOSATHOCTh CIy4altHOTO COOBITUs». PaccMaTpuBaroTCsl CTaTUCTUYECKUM U
KJIACCUYECKHUM TIOJIXOJIBI K OTPEICTICHUIO BEPOATHOCTH CITy4alHOTO COOBITHSI. BakHO 00paTuTh BHUMAaHUE YJalIuXcs Ha TO, YTO
KJIACCUYECKOE OMPEICIICHUE BEPOSITHOCTH MOXKHO NMPHUMEHSTh TOJBKO K TaKUM MOJCISAM pPEalbHBIX COOBITHH, B KOTOPBIX BCE
HCXO/IbI SIBJISIFOTCS PABHOBO3MOKHBIMH.

6. Yucnoewvie nocneoosamenvnocmu.




YucnoBble MocienoBaTeIbHOCTH. ApupmMerndeckass U reomerpudeckas nporpeccud. @opmyibl M-TOWIEHA U CYyMMBI
IEPBBIX N YJICHOB MIPOrpeccuu. beckoHeuHo yObIBaoIasi FeOMETPUYECKask IPOrPeCcCHsl.

Ocnoenass yenp — naTh TMOHATHS 00 apUPMETHUECKOM U T'EOMETPUUYECKON MpPOrpeccusix Kak YHCIIOBBIX
[IOCJIEI0BATENBHOCTAX 0COO0T0 BUA.

IIpy wu3ydeHUMM TEMBI BBOAMTCS IIOHATHE IIOCIEHOBATEIBHOCTH, Pa3bACHIETCS CMBICI TEPMHUHA «N-U  4JIeH
[OCJIEI0BATEIbHOCTH», BBIPA0ATHIBAETCS YMEHUE MCIOJNb30BaThb HHJEKCHOE O00O3HaueHWe. OTHU CBEIACHHUSI HOCST
BCIIOMOTATENIbHBIN XapaKTep U UCIIONb3YIOTCS ISl U3yYeHHs apu(METHIECKON U T€OMETPUIECKOM MPOrpecCuit.

Paborta ¢ ¢opmynamu n-ro wieHa ¥ CyMMBI MEPBBIX I'a WICHOB MPOrPECCHil, TOMHUMO CBOErO OCHOBHOTO Ha3HAuUCHUS,
MO3BOJIAET HEOJHOKPATHO BO3BpAIIaTbCsi K BBIYUCICHUSAM, TOXKJICCTBEHHBIM MPEOOPa30BaHUSAM, PEIICHUIO YpPaBHEHHUH,
HEPABEHCTB, CUCTEM.

PaccmarpuBaroTCsi XapakTepUCTUUYECKHE CBOMCTBA apU(PMETUYECKOW M TEOMETPUYECKOM  MPOTrpeccuid,  4To
ITO3BOJISIET PACIIUPUTH KPYT IPEAIAraeMbIX 3a/1a4.

7.MMoemopeHue (umozoeoe)

OcHosnas yenw. [10BTOpUTH, 3aKpenuTh U 0000mKUTH OCHOBHBIE 3Y H, nosyueHHbIe B 9 Kiacce.

Onucanue yueOHO-METOAMYECKOT0 M MATEPHAJILHO-TEXHUYECKOIr0 obecreueHusi 00pa3oBaTeIbHOI0 nmpouecca 1no
npeaMery «AJreopa»

Y4eOHO-MeTOAMYECKOE O0ecieueHne

1. Ilpozpammnsvie OOKymenmul:

[IpumepHble mporpamMMmbl OCHOBHOTrO oOmiero  ooOpasoBanus. Matematuka. (CraHgapTsl BTOpPOro mokosieHus)) — M.:
[Tpoceemenne, 2010

2. Yuebnuxu u yuebno-memoouueckana numepamypa:

[Iporpammel. Maremartuka. 5-9 knaccest A.I'.Mep3znsx,B.b.ITononckuit, M.C Sxup, E.B.bynko — 2-e u3n., nopabdortanHoe. - M.:
Bentana-I"pad, 2013

Yuebnuk Anredpa. 9 knacc A.I'.Mepsnsk,B.b.ITonounckuii,M.C.SIxup, — M.: Benrtana-I'pad, 2019

Hunaktudeckuii Matepuan Anreodpa. 9 kmace A.I'.Mep3zisik,B.b.ITonorckuit, M.C.Axup, — M.: Benrana-I'pad, 2019
Mertoanueckoe nmocooue Anredpa. 9 kiacc A.I'.Mepaisik,B.b.Ilononckuii, M.C. Axup, E.B.byniko - M.: Benrana-I'pad, 2019

3. Mamepuanvno mexnuueckoe odecneuenue

Pa3zpnaTouHblii AMIAKTUYECKUNA MaTEPUAL




Tectsl

TemaTuueckue TabIUIIbI
Kommnbrorep

4. Humepnem-pecypcul

1. www. edu - "Poccuiickoe obpazoBanue" demepanbHblii HOPTAIL.
2.www.school.edu - "Poccuiickuii 001eo0pa3oBaTeIbHbIid TopTan'.
3. www.school-collection.edu.ru/ Eaunas xomteknus uppoBBIX 00pa30oBaTeIbHBIX PECYPCOB

I[Inanupyemble pe3yabTaThl H3yUeHHUs aJaredpbl B 9 Kiacce

BoinyckHUK HayuuTcsi B 7-9 kjaccax (11 UCIOJb30BaHUs B TTOBCEHEBHOM KM3HU U 00ECIIeYeHUs] BO3MOKHOCTH YCIEITHOTO
MPOIOJIKEHUS 00pa3oBaHusl Ha 0A30BOM YPOBHE)
Inemenmuvl meopuu MHOMCECINE U MAMEMAMUYECKOU 102UKU
OmnepupoBath Ha 6230BOM ypOBHE TMOHATHSIMHU: MHOKECTBO, SJIEMEHT MHOKECTBA, ITOJIMHOKECTBO, TPUHAJICKHOCTH;
3aJ1aBaTh MHOYKECTBA MEPEUNCICHUEM UX DJICMECHTOB;
HaXOJIUTh MePECeUCHNE, 00bETMHECHNE, TTOJIMHOKECTBO B IPOCTEUIITUX CUTYAITUAX;

MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI ISl TOATBEPKICHUSA CBOMX BBICKA3bIBAHUMU.
B noeceownesnoui scusnu u npu uzyuenuu opyeux npeomemos:
* HCIIOJIb30BaTh TpaduuecKkoe Mpe/ICTaBICHNE MHOXKECTB JIJIsl OMMCAHUS PEAIbHBIX MPOIIECCOB U SIBJICHUH, NMPU PEIICHUU 3a]a4
JIPYTUX y4eOHBIX MPEIMETOB.
Yucna
paIrMoHaAIbHOE YHCIIO0, apu(PMETHUECKUI KBaIpATHBIM KOPEHB;
OLICHMBATh 3HAYEHUE KBAJAPATHOTO KOPHS U3 MOJI0KUTEIBHOIO LEJIOI0 YHUCIIA;
pacrno3HaBaTh PALMOHAIIBHBIE U UPPALUOHAIBHBIE YUCIIA,
CpaBHUBATh YHUCIIA.
B noeceomnesnou scusnu u npu uzyuenuu opyux npeomemos:.
* OILICHUBATh PE3YyJIbTAThl BHIYMCICHUH MPU PELICHUH MTPAKTUYECKUX 3a1a4;
* BBINOJHATH CPABHEHUE YHUCEN B PEATTBHBIX CUTYAIUsIX;
* COCTaBJISITh YUCJIOBBIE BBIPAKECHUS MIPU PEIICHUH MPAKTUYECKUX 3aJ]1a4 U 33]1a4 U3 IPYyTUuX y4eOHBIX MPEIMETOB.

Tostcoecmeennvle npeodpazosanus



http://www.edu.ru/index.php
http://www.school.edu.ru/

UCIIOJIb30BaTh (POPMYJIBI COKPALIEHHOTO YMHOXXEHHsS (KBaApaT CYMMBbI, KBaJpaT pa3HOCTH, PA3HOCTh KBAJAPATOB) IS
VIIPOILCHUS BBIYUCIIEHUN 3HAYCHUN BBIPAKCHUM;
BBITIOJIHATH HECTIOKHBIE TPe00pa3zoBaHusl JPOOHO-IMHEUHBIX BHIPAKEHUHN U BBIPAXKEHUN C KBaJIpaTHBIMU KOPHSAMH.

B noeceomnesnou scusnu u npu uzyueHuu opysux npeomemos:

IMOHUMAThb CMBICJI 3aIIMCH 9HCJIa B CTAHAAPTHOM BHUJC,
OIICPHUPOBATH HA 0a3oBOM YPOBHC ITOHATUCM «CTAaHAAPTHAA 3aIIUCh YUCJIA».

Ypasnenua u nepasencmea
OnepupoBarh Ha 0a30BOM YpOBHE MOHATHUSMH: PABEHCTBO, YHUCIOBOE PAaBEHCTBO, YPABHEHUE, KOPEHb YPAaBHEHHUS, PEILICHUE

YpaBHEHUS;
MIPOBEPATH CIPABEIIIMBOCTh YHCIOBBIX PABEHCTB;

pemaTh KBaJpaTHbIe ypaBHEHUS 10 PopMyIie KOpHEN KBaJPaTHOTO YPABHEHMUS;

B noeceonesnou sxcusnu u npu uzyuenuu opy2ux npeomemos:

COCTaBJISITh U pelIaTh JUHEWHbIE YPABHEHUS IIPU PELICHUHN 33]1a4, BOZHUKAIOIIUX B IPYTUX YUY€OHBIX MPEIMETAX.

Dynxkuyuu
HaxoauTs 3HaueHne GyHKIUM 110 33JaHHOMY 3HAUYEHHUIO apTyMEHTa;
HaXOJUTh 3HAUEHUE apryMEHTa M0 3aJJaHHOMY 3HAUY€HHUIO (DYHKLIUU B HECJIOKHBIX CUTYaLIUAX;
ONPENENATh MOJ0KEHHE TOUKHU N0 €€ KOOPAMHATAM, KOOPAHHATHI TOUKH I10 €€ TOJIOKEHUI0 HA KOOPJANHATHOM MIOCKOCTH;
Mo rpauKy HaxoIWTh OO0JACTh OMNpPENETCHUS, MHOXECTBO 3HAYECHUW, HYIM (DYHKIMH, TPOMEXKYTKHA 3HAKOIOCTOSHCTBA,
MIPOMEKYTKH BO3pACTaHUS U YObIBaHMS, HAMOOJbIIIEE U HAMMEHbIIEE 3HAUCHUS (PYHKIIUY;
CTPOUTH IpaduK TMHEHHONU PYHKINY;
MPOBEPSATH, SIBISIETCS JM JaHHbIM Tpaduk rpadukoM 3amaHHOW (QYHKIMM (JMHEWHOM, KBaJpaTUYHOW, OOpaTHOMN
MPONOPIMOHAIBHOCTH);
onpenensTh NpUOIMKEHHbIE 3HAUCHHSI KOOPAUHAT TOYKHU NepecedeHus rpaduKoB PyHKIUT;

B noeceonesnou scusnu u npu uzyueHuu opyux npeomemos:

MCIIOJIh30BaTh TPaPUKU peaJbHBIX MPOIECCOB M 3aBUCUMOCTEH I ONpPEACIICHUS] X CBOMCTB (HAMOOJBIINE M HAUMEHBIITHE
3HAYCHUS, POMEKYTKH BO3PACTAHUS U YOBIBAHUS, 00IACTH MOJIOKUTEIHHBIX U OTPUIIATEIHHBIX 3HAYECHUH U T.11.);
MCIIOJIh30BaTh CBOMCTBA JIMHEHHOW (PYHKITMYU U ee rpaduK MPpU PEIICHUH 3a/1a4 U3 IPYTUX YICOHBIX TTPEAMETOB.

Texcmoevie 3a0auu



PemaTe HeCI0KHbIE CIOKETHBIE 3a/1a4M Pa3HbIX TUIIOB HA BCce apupMeTUUYECKUe JEeHCTBUS,
CTPOUTH MOJIEb YCIOBUA 337auu (B BUJE TAOIMIIbI, CXEMbI, pUCYHKA WJIM YpaBHEHHUS), B KOTOPON JaHbl 3HAYEHUS JIBYX U3
TpEeX B3aMMOCBS3aHHBIX BEITUYMH, C 1IE€JIbIO MIOMCKA PEIICHUS 3a]1a4H;
OCYUIIECTBJISATh CIMOCOO MOMCKA PEIICHUs 3aJadd, B KOTOPOM PACCYKJIEHUE CTPOUTCS OT YCJIOBHUS K TPEOOBAaHUIO WJIH OT
TpeOOBaHUS K YCIOBUIO;
COCTABJISITH MJIaH PEIICHUS 3a]1a4H;
BBIJICJISITH 3TAIbl PEIICHU 3a/1a4K;
MHTEPIPETUPOBATH BEIYMCIUTEIbHBIE PE3YJIbTAThI B 337]a4€, UCCIEA0BATh MOJYYEHHOE PEIIECHUE 3a/1a4U;
penaTh HECJIOKHbIE JJOTUYECKUE 33]1a4U METOJIOM PACCYHKIACHHIA.
B noeceonesnou scusnu u npu uzyuenuu opy2ux npeomemos:
BBIJIBUTaTh TUIIOTE3bl O BO3MOKHBIX MPECIbHBIX 3HAUYEHUSX UCKOMBIX B 3a/1a4€ BEJTUYMH (J1€71aTh TPUKUIKY).
Hcmopua mamemamuku
OnuckIBaTh OT/IETbHBIE BBIIAIOIINECS PE3YIbTAThI, OJYYEHHBIE B X0/I€ PA3BUTHS MAaTEMATUKU KaK HAyKU;
3HATh IPUMEPBI MATEMATUYECKUX OTKPBITHI U HX aBTOPOB, B CBSI3U C OTEUYECTBEHHON U BCEMUPHOMN UCTOPHUEN;
NOHMMATh POJIb MAaTEMATUKU B pa3Butuu Poccuu.

Memoovt mamemamuxu
Br16upath moaxo it N3y4eHHbIA METO/ JIJIS1 PEIICHUS U3YYEHHBIX TUIIOB MaTEMaTUYECKUX 3a]1a4;
[IpuBOAMTH pUMEPHI MATEMATUUECKUX 3aKOHOMEPHOCTEN B OKPYKAIOLIEH NEMCTBUTEIBHOCTH U MIPOU3BEICHUSAX UCKYCCTBA.

BbInyCKHUK MOJYYUT BO3MOKHOCTh HAYYHTHLCS B 7-9 kiaaccax (a1 o0ecniedeHrss BOZMOKHOCTH YCIIEITHOTO MPOI0JDKEHUS
oOpa3oBaHus Ha 0a30BOM U yriayOJE€HHOM YPOBHSIX)

Dnemenmovl meopuu MHONCECME U MAMEMAMUYUECKOU JI0ZUKU
MHO>KECTBO, XapaKTepUCTHUKHA MHOXECTBa, DJJEMEHT MHOXECTBA, IyCTOE€, KOHEYHOE M OECKOHEYHOE MHOXKECTBO,
MTOJMHOKECTBO, TPUHAJICKHOCTh, BKIIFOUEHHE, PABEHCTBO MHOXKECTB;
M300pakaTh MHOXKECTBA U OTHOIIIEHUE MHOXKECTB C IIOMOIIIBIO KPYroB Ditiepa;
OTIpeNeNATh MPUHAITIC)KHOCTD dJIEeMEHTa MHOXKECTBY, OOBEMHEHUIO U TIEPECECUCHUIO MHOKECTB;
3a/1aBaTh MHOKECTBO C MOMOIIIbIO NTEPEYUCIIEHUS SJIEMEHTOB, CIIOBECHOTO ONMUCAHUS,
OTIepUPOBATh TOHATHSMU: BBICKA3bIBAHWUE, UICTUHHOCTh M JIO)KHOCTH BBICKA3bIBAHUS, OTPUIIAHWE BBICKA3BIBAHUM, OTIEPAINH
HaJ[ BEICKA3bIBAHUSIMU: M, WJIH, HE, YCIIOBHBIC BHICKA3bIBAHUS (MMIUTHKAIINN );




CTPOUTDH BBICKA3bIBAHHWA, OTPULAHUA BBICKA3bIBaHUI.

B noeceomnesnou scusnu u npu uzyueHuu opysux npeomemos:

CTPOUTH LIEMOYKH YMO3AKIIOUCHUN Ha OCHOBE UCHOJIb30BaHUsI IPABUJI JIOTUKH;
UCII0JIb30BaTh MHOXKECTBA, OMEPaIly C MHOKECTBAMHU, UX rpaduuecKoe MpeICcTaBICHUE JJIS ONMCAHMS PEAIbHBIX MPOIECCOB
U SIBJICHUM.

Yucna
*  OmnepupoBaTh MNOHATUSAMU: MHOXECTBO HATYPAIIBHBIX YMCEJ, MHOKECTBO LIEIBIX YHCEN, MHOKECTBO PAILIMOHATIBHBIX YHCEI,
HMppalHOHAIBHOE YHCIIO, KBAJIPATHBIM KOPEHb, MHOKECTBO JICMCTBUTEIIBHBIX YHCEIT,
*  BBINOJHATH OKPYTJICHUE PALMOHAIBHBIX YUCEN C 3aJJaHHON TOYHOCTHIO;
* CpaBHHBATH PAIMOHAIBHBIE U UPPALUOHAIBHBIE YUCIIA;
*  MPEICTaBIIAThH PAIIMOHAIBHOE YHUCIIO B BUJIE ICCATUIHON ApoOH

B noeceownesnoul scusnu u npu uzyueHuu opysux npeomemos:

MIPUMEHSATH MpaBujia MPUOIHMIKEHHBIX BBIUMCICHUM TMPH PEIICHUH MPAKTUYCCKHUX 3aJ1a4 W PEIICHUH 3a7ad JPYTrux y4eOHBIX
MPEAMETOB;

BBITIOJTHATh CPaBHEHHE PE3YJbTATOB BBIYMCICHUM IIPU PEHICHWM MPaKTHYECKUX 3a7ad, B TOM YHCIE IPUOIMKEHHBIX
BBIUMCIICHUH;

COCTABJIATh U OLICHUBATH YMCIIOBBIE BEIPAXXEHUS MPU PEIICHUU MPAKTUYECKUX 3a/1a4 U 3a7a4 U3 APYTuX Y4eOHBIX IPEAMETOB;
3aIlMCBIBATh U OKPYTJISATH YUCIOBBIE 3HAUCHUS PEAJIbHBIX BEJIMYMH C UCIIOJIB30BAHUEM PA3HBIX CUCTEM U3MEPEHHS.

Tostcoecmeennvle npeodpazoeanus
packiabIBaTh HA MHOXKUTEJIN KBAJAPATHBIA TpPEXUJIeH;
BBINIOJIHATH MPEe0Opa3oBaHusl APOOHO-PAIIMOHANIBHBIX BBIPAXKEHUI: COKpalleHne 1po0ei, MpUBEAECHUE anredpandeckux qpooei
K 00IlIeMy 3HaMEHATENI0, CJIOKEHHE, YMHOXKEHUE, JIeJIieHne aire0pandeckux ApoOel, BO3BelICHHE aiaredpandeckoil 1podu B
HaTypaJbHYIO U OTPUIIATEIHHYIO CTCTICHB;
BBITIOJIHSITH MPE0OPa30BaHUS BRIPAKEHUHN, COIEPKAIINX KBaApAaTHBIE KOPHH;

BBIJICJISITH KBAJIPAT CYMMBI MJIM PA3HOCTHU JIBYYJICHA B BBIPAXKEHUAX, COJICPKALINX KBAAPATHBIE KOPHU;
BBITIOJIHSTH MPE0OPA30BaHUS BRIPAKEHUHN, COJIEPIKAIIUX MOTYIb.

B noeceownesnotul sicusnu u npu uzyuenuu opyeux npeomemoas:




BBITIOJIHATH MPE00pa30BaHUsl ANreOpanyECKUX BhIPAXKEHUM MPHU PEIICHUH 3a/1a4 APYTUX y4eOHBIX MPEAMETOB.

Ypasuenusa
OnepupoBath MOHATUAMU: YpaBHEHUE, KOPEHb YPABHEHHUSI, PABHOCUJIbLHBIC YPaBHEHUS, 00JIaCTh ONPECICHHs YPaBHEHNUS,
pemaTh KBaJpaTHbIe ypaBHEHUS! U YPABHEHHUSI, CBOJJUMBIE K KBaIPATHBIM C IIOMOIIBIO TOK/IECTBEHHBIX IPEOOPa30BaHUM;
pemaTh IpoOHO-ITMHEWHbIC YpaBHEHUS;
pelnaTh NpoCcTerIne uppaluoHalbHbIE YPaBHEHNUS,
pemaTh ypaBHEHHUS CIIOCOO0M Pa3I0KEHUs Ha MHOKUTENIN U 3aMEHBI TIEPEMEHHOM;
peliaTh HECIOKHBIE KBaIpAaTHbIC YPABHEHHUS C TapaMEeTPOM;
peliaTh HECIOKHBIE CUCTEMbI JTUHEUHBIX YPABHEHUN € TTapaMeTpaMH.

B noeceonesnou sxcusnu u npu uzyuenuu opy2ux npeomemos:

COCTaBJISITh W PEIIAaTh KBAJAPATHBIE YPABHCHUS, YPABHEHUS, K HUM CBOISIIMECS, CUCTEMbl JUHEUHBIX YPAaBHEHUU, IPH
pelIeHun 3a1ad IPyrux y4eOHbIX MPEIMETOB;

BBITIOJIHSATH OLIEHKY MPaBIOINOA00Us PE3YIbTATOB, MOJYyYaeMbIX MPU PEIICHUH JTUHEHHBIX U KBAJAPATHBIX YPABHEHUN U CHCTEM
JUHENHBIX YpaBHEHUH MPU PEIICHUH 3a7a4 JPYTUX YUEOHBIX MPEIMETOB;

BBIOMPATh COOTBETCTBYIOIIME YPABHEHUS, UM UX CUCTEMBI JIJIi COCTaBJICHUS MaTeMaTUYECKOW MOJIENH 3aJaHHOW pealbHOU
CUTYyallMy WJIU MIPUKIIATHOM 3a/1a4H;

YMETb UHTEPIPETUPOBATH MOJYYECHHBIN PU PELICHUN YPABHEHUS, WA CUCTEMBI PE3YJIbTAT B KOHTEKCTE 3aJaHHON pEeaIbHOU
CUTYyalllU WJIY NIPUKIIATHON 3a1a4H.

Dynkyuu
OnepupoBarh NOHATHAMHU: (YHKUMOHAJbHAs 3aBUCUMOCTh, (QPYHKIUsA, rpaduk (yHKIHH, CHOCOOBI 3ajaHus (DYHKIIHH,
apryMeHT W 3HaueHue (yHKLUHH, 00JacTh ONPENECTCHHUS M MHOXECTBO 3HAUYCHUW (PYHKUMHU, HYIH (PYHKUUU, MPOMEXYTKH
3HAKOTIOCTOSIHCTBA,
CTPOUTH TpadUKM KBAAPATHUHOH (yHKIHi, 0OpATHOH MPONOPIHOHANBHOCTH, QYHKIMHU BHAA: y = VX |
UCCIIEI0BaTh (PYHKIUIO 0 €€ rpaduKy;
HAaXO0JIUTh MHOKECTBO 3HAYEHU, HYJIM, IPOMEXYTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTH KBaJPaTUYHOW PYHKIUY;

B noeceomnesnou sxcusnu u npu uzyueHuu opyaux npeomemos:
* WUIIOCTPUPOBATH C TOMOIIBIO rpaduKa peanbHyI0 3aBUCUMOCTb UJTM IIPOLIECC MO X XapaKTePUCTUKAM;
* HCIIOJIb30BaTh CBOMCTBA U IpapuK KBaAPAaTUUHON PYHKIIMU MPU PEIICHUH 3a7a4 U3 IPYTUX YUYEOHBIX IPEIMETOB.




Hcmopuﬂ mamemamuKu
XapaKTCpI/ISOBaTI) BKJIaZ BBIJAOIIUXCA MATCMATUKOB B PA3BUTHC MATCMATHKU U MHBIX HAYYHBIX 06J'I&CT€I>1;
IIOHUMATH POJIb MATCMATHUKH B PA3BUTHUU Poccun.

Memoowvr mamemamuxu
Hcnonb3yst u3ydeHHbIe METOIbI, POBOIUTH JOKA3aTEIbLCTBO, BBHITIOIHATH OMPOBEPIKEHHUE;
BBIOMPATH U3yYEHHBIE METO/IBI M X KOMOWHAITUY JJIS PEIICHHS MaTEMaTHICCKUX 3a]1a4;
UCIIOJB30BaTh MAaTEMaTUYECKHE 3HAHMS IS OINUCAHUST 3aKOHOMEPHOCTEH B OKpYXKalolleW JIeUCTBUTENBHOCTH U
MIPOU3BEACHUSAX UCKYCCTBA;
MPUMEHATh MPOCTEUIINE TPOTrpaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHUCTEMBl TIPU  PEIICHUU
MaTEMaTHYECKHUX 3aa4.

(DOprl op2anuzauuu yll86H020 npouecca:

Texnoaoruu: quddepeHmpoBaHHOe 00yUeHHe, 00ydeHHe ¢ TpUMeHeHHeM onopHbIX cxem, UKT.

(I)OprI IPpOoBECACHUA 3aAHATHI: JICKIIHU, KOM6I/IHI/Ip0BaHHI>I€ YPOKH, IIPAKTHUKYMEI, HOBTOpI/ITGJ'IBHO-O606IHaIOIHI/IG YPOKH.

OOyueHue HeceT 1esiTeJIbHOCTHBIN XapakTep, akUEHT JejacTcsi Ha OO0ydeHHe uepe3 IMpakTHKYy, MPOIYKTUBHYIO pPaldoTy
y4aluxcsi B MajblX IpyNnax, UCIOJIb30BAHUE MEXKIPEIMETHBIX CBA3€H, PAa3BUTHE CAMOCTOSITEJIBHOCTU YYalIUXCS U JIMYHOU
OTBETCTBEHHOCTH 34 MPHUHATHE pEIIeHWH. DbyayT co3maHbpl yClIOBUS I CaMOpEaIu3alld IIKOJbHHKOB: Y4YacTHE B
COPEBHOBAHMSX, MPE3CHTALUAX, CEMUHApaX, KOHKypcaxX, OJIUMIHMAAaX, YTO JOJHKHO CHOCOOCTBOBAaTh AKTHBHU3ALMH HUX
CaMOCTOSATENIbHON AESTENbHOCTH, PAa3BUTHIO KPEATUBHOCTH W (HOPMUPOBAHUIO (DYHKIIMOHAIBHONM TPAMOTHOCTH — YMEHHM
BOCIIPUHUMATh U aHAIU3UPOBATh HH(POPMALINIO, MPEJCTABICHHYIO B PA3IMYHbBIX (OopMax.

PasHoypoBHeBOe oOyuyeHMe MTO3BOJIUT  KaXJOMy YUYCHHKY TIPUOOPECTH TPEAMETHYIO KOMIMETEHTHOCTb, JOCTUYb
COOTBETCTBYIOIIETO YPOBHS IJIAHUPYEMBIX PE3yJIbTaTOB, Pa3BUTh KOMMYHHKATHBHBIC CIOCOOHOCTH, OBIIQJIETh HABBIKAMU

KOJIJIEKTUBHOM ACATCIIbHOCTHU, HAYYHUTHCA pa6OTaTB CaMOCTOATCIIBHO C y‘—Ie6HBIM MaTCpHruaIOM.

®opmbl U MeToaAbI KOHTPOJIs 3YH: camocTosTenbHbIe paboThI, TECThI, KOHTPOJBHBIE Pa0OTHI




Conep:xkanue yueOHOro Kypca (reMaTu4eckoe InJaHupPOBaHue)

Auareopa. 9 kiacc

3 yaca B Heaelo, Bcero 102 Jaca,

Coaep:xkanue yueOHOro MaTepuaJa

KoaunuecTrBo
4YacoB

I'naga 1
HepagpencrBa 20 yacos

YucmoBele HCPABCHCTBA

UucnoBble HEpaBEHCTBA

UucnoBble HEpaBEHCTBA

OCHOBHEIE CBOICTBA YHCIOBEIX HEPABCHCTB

OCHOBHEBIE CBOICTBA YMCIOBBIX HCPABCHCTB

Crnoxenue u YMHOKEHHUE YUCIIOBbIX HEPABCHCTB. OHGHI/IBaHI/Ie 3HAYCHUA BbIPAXKCHUA

CrnoxeHnue u YMHOKEHUE YUCJIOBbIX HEPABCHCTB. OIICHI/IBaHI/Ie 3HA4YCHUSA BbIPpAXKCHUA

Crnoxenue u YMHOKCHHUE YUCJIOBBIX HEPABCHCTB. OHCHI/IBaHI/Ie 3HAYCHUA BBIPAXKCHUA

W X N g~ ]w N -

HepaBeHncTBa ¢ oqHOM niepeMeHHON

[EN
©

Pemenne HepaBeHCTB ¢ 0JJHON NepeMeHHON. UHCIOBbIE TPOMEKYTKH.

[EEN
=
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Pemenue HepaBeHCTB ¢ OIHOM IIepeMEHHON. UNCIIOBbIE IPOMEKYTKHU.




Homep
maparp
aga

Coaep:xanue y4eGHOro MaTepuaja

KoauuecTtBo
4acoB

Pemenue HepaBeHCTB ¢ 01HON NepeMeHHOM. YNCI0BBIE POMEKYTKH.

Pewienue HepaBeHCTB ¢ OAHON EpeMEHHON. YNCIOBBIE TPOMEXKYTKH.

Pewienue HepaBeHCTB ¢ OAHON NEPEMEHHON. YHCI0BBIE TPOMEXKYTKH.

CucTteMbl JIMHESHHBIX HCPABCHCTB C OJIHO HepeMeHHOﬁ

CucTeMbl THHEWHBIX HEPaBEHCTB C OJHOH IepeMEeHHON

CucTeMbl TMHENHBIX HEPABEHCTB C OAHON NEPEMEHHOM

CucTteMbl THHEHHBIX HEPABEHCTB C OJHOM MepeMEeHHON

O OOl oo | o1 o1 O

CucTeMbl TMHENHBIX HEPABEHCTB C OAHON NEPEMEHHOM

e
o

KontpomsHas pabora Ne 1 o Teme «HepaBeHcTBaY.

I'nasa 2
KBagparnunasa ¢pynkuus 38 yacos

[ToBTOpenue n pacmmpeHne cBeIeHNH 0 QyHKIUH

[ToBTOpEHME U pacuIMpeHne CBeIeHUHN 0 QYHKITUN

[ToBTOpEHME M pacuIMpeHne CBeIeHUH 0 HYHKITUN

CpoiicTBa (yHKIHU

CaoiicTBa GyHKIMN

CaoiicTBa GyHKIMN

Tocrpoenue rpaduka dynxuun y=Kf(x)

Ioctpoenwue rpaduka dpyuxmmu y=Kf(x)

Ioctpoenwue rpaduka dpyuxmmn y=Kf(x)

Ioctpoenue rpaduka dynkimu y=Ff(X)+b. [Toctpoerune rpaduka Gpynxuun y=Ff(x+a)

Iocrpoenue rpaduka dpyukimu y=F(X)+b. I[Toctpoenne rpaduka Gpyuxmun y=f(x+a)

Ioctpoenue rpaduka dyukimu y=F(X)+b. I[Toctpoenne rpaduka Gpyuxmun y=f(x+a)




Coaep:xanue y4eGHOro MaTepuaja

KoauuecTtBo
4acoB

Ioctpoenue rpaduka dynkimu y=Ff(X)+b. [loctpoenune rpaduka Gpynxuun y=Ff(x+a)

Ksanmparnanas ¢yHKINS, ee TpaduK U CBOWCTBA.

Ksanmparnanas ¢pyHKINS, ee rpauK U CBOUCTBA.

KBanparnunast ¢pyHkuus, ee rpaduk u cCBOHCTBA.

Ksanmparnanas ¢pyHKIuNs, ee rpauK U CBOUCTBA.

Ksanparnunas ¢pyHkus, ee rpaduk u cBOHCTBA.

KBasparuuHas ¢pyHKIMs, ee rpaduk U CBOICTBa.

KonTtpomsHas padora Ne 2 o Teme «KBanparudras QyHKIUI

Pemenne KBaJIpATHBIX HECPABCHCTB.

Pemenue KBaJIpaTHBIX HCPABCHCTB.

Pemenne KBaJIpATHBIX HECPABCHCTB.

Pemenne KBaJIpATHBIX HEPABCHCTB.

Pemenne KBaJIpaTHBIX HCPABCHCTB.

Pemenne KBaJIpaTHBIX HCPABCHCTB.

CucteMbl ypaBHEHHUH C IBYMsI TEpEeMEHHBIMA

CucTteMbl ypaBHEHHH C IByMsI IEpEMEHHBIMH

CucTeMbl ypaBHEHHH C IBYMsI TepEMEHHBIMH

CucteMbl ypaBHEHUH C IBYMsI TepeMEHHBIMA

CucTeMbl ypaBHEHHH C IByMsI TEpEMEHHBIMH

CucTteMbl ypaBHEHHH C IByMsI TEpEMEHHBIMH

Pemenne 3aJa4 C IOMOIIbIO CUCTEM ypaBHGHI/Iﬁ BTOpOfI CTCIICHU

Pewienue 3ana4 ¢ NOMOLIBIO CUCTEM YPABHEHUM BTOPOM CTENIEHU




KoauuecTtBo

Coaep:xanue y4e0HOIro MaTepuaja
aep y p 4acoB

Pemenue 3agau ¢ MOMOIIBIO CUCTEM ypaBHeHI/Iﬁ BTOpOfI CTCIICHU

Pewrenue 3aa4 ¢ MOMOLIBIO CUCTEM YPABHEHUM BTOPOM CTETIEHU

Pewenue 3a1a4 ¢ NOMOIBIO CUCTEM YPAaBHEHUM BTOPOH CTETIEHU

KOHTpOJ'ILHaH pa60Ta Ne 3 o Teme «Pemienue KBaJpaTHBIX HCPABCHCTB. Peienue cucrem ypaBHeHI/Iﬁ C
JABYMs IEPEMEHHBIMI ).

Tnasa 3
DJleMeHTh] NPUKJIAJHOH MaTeMaTHKHU. 20 yacoB

MaremaTtudeckoe MOACINPOBAHUC.

MaremaTtudeckoe MOACIMPOBAHUC.

Marematuueckoe MOJEIUPOBAHUE.

[IpoueHTHBIE pacyeThl

[IpoueHTHBIE pacyeThl

IIpoueHTHBIE pacueTsl

ITpubnuxeHHBIe BRIYUCICHUS

HpI/I6J'II/I>KeHHLIC BBIYHUCJICHUA

OCHOBHBIE TIpaBMJIa KOMOMHATOPHUKH.

OCHOBHBIE TpaBMJIa KOMOMHATOPHKH.

OCHOBHEIC IpaBujia KOM6I/IHaTOpI/IKI/I.

YacToTa BEpOATHOCTH CITy4alfHOT'O COOBITHA

YactoTa BEpOATHOCTH CITy4alfHOT'O COOBITHA

Knaccuueckoe OIIPCACIICHNUE BEPOATHOCTH

Knaccuaeckoe OINPECACIICHNUE BEPOATHOCTU

Knaccuaeckoe OINPECACIICHNUE BEPOATHOCTU




Coaep:xanue y4eGHOro MaTepuaja

KoauuecTtBo
4acoB

HauanbHble cBeIEHUS O CTaTUCTHKE

HagansHbIe cBeeHHS O CTAaTUCTHKE

HagansHbIe cBeeHHS O CTAaTUCTHKE

KOHTpOJ'ILHaH pa60Ta Ne 4 o Teme «IeMEHTBI HpHMepHOﬁ MaTCMaTUuKu».

Tnasa 4
YncJioBbIe MOC/IEA0BATEILHOCTH. 179acoB

YucnoBble MOCIeI0BaTEILHOCTH

YucmoBeie nocCJICA0BAaTCIIBHOCTH

Apundmernueckas Iporpeccus

Apudmernueckas Iporpeccus

Apundmernueckas Iporpeccus

Apundmernueckas Iporpeccust

CyMMa N NepBbIX YWICHOB apu(pMETHYECKOH MPOrpeccuu

CyMMa N NepBbIX YWICHOB apu(pMETHYECKOH Mporpeccuu

CyMMa N IepBBIX WICHOB apu(pMETHIECKOH Mporpeccuu

I'eomeTpuueckas mporpeccus

I'eomeTpuueckas mporpeccus

I'eomeTpuueckas mporpeccust

CyMMa N MepBhIX YJICHOB T€OMETPUIECKOH mporpeccun

CyMmMa N MepBBIX YJICHOB TEOMETPUUECKON MPOTPECCUH

CyMMa OeCKOHEYHOH reoMeTpHIECKOH IPOrpeccuu

Cymma 6eCKOHEYHOH TeOMETPUIECKON MPOTPEeCcCun

KontponsHaas pabora Ne 5 1o Teme «UnCI0BBIE TIOCTIEI0BATEIEHOCTI




Coaep:xanue y4eGHOro MaTepuaja

KoauuecTtBo
4acoB

HOBTOpeHl/Ie H CUCTeMaTHu3aluud yqeﬁﬂoro MartrepuaJa. 7 9acoB

YpaxxHeHus AJis NOBTOpEHMsI Kypca 9 kiiacca

YpaxxHeHus AJis NOBTOpEHMsI Kypca 9 kinacca

pra)KHeHI/Iﬂ JJI1 TOBTOPCHUA KypcCa 9 xacca

YpaxHeHus AJi1 NOBTOpPEHMsI Kypca 9 kiacca




