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yRoCToREp AL noAGwD MYHULUITAJIBHOE OBPA3OBAHUME I'OPOJI APMABUP

10900 YACTHOE OBPA3OBATEJIBHOE YUPE/XKJIEHUE
CPEJHSAA OBIIEOBPA30OBATEJIBHAS HIIKOJIA «IIEPCITEKTUBA»

[Ipunoxenne No_

K OCHOBHOM 00pa30BaTeIbHON MporpaMme
OCHOBHOI'0 00IIIeT0 00pa30BaHUs

YOV COII «IlepciektrBan

YTBEPXJIEHO

pelIeHreM TeIarorudeckoro CoBeTa

ot «2» Hos1Opst 2022 rona npotokos Ne 2

Hupexrop HOY COLI «IlepcriekTuBar»
E.A. Mypagsckas

noanuck pykopoaurens OY  ®HO

AJJAIITUPOBAHHASA PABOYASA ITPOI'PAMMA
[I0 MATEMATHUKE

OcHoBHOe o011ee oOpazoBanue /-9 kiacc

KomnuectBo wacoB 340

VYuurens TypyOapoBa Cernana AjieKCaHIpPOBHA.

[Iporpamma pazpaboTaHa B COOTBETCTBUM U Ha OCHOBE:

- mpuka3za MuHucTepcTBa o6pa3zoBanus U Hayku Poccuiickoit @eneparuu ot 17 nexabps
2010 r. N 1897 "OG ytBepxkaeHuu (enepanrbHOro TOCyIapCTBEHHOTO 00pa30BaTENbHOTO
CTaHJapTa OCHOBHOTO 0011ero oopa3oBanus" (C JOMOTHEHUSIMH U U3MEHEHHUSIMM ),

- [IpumepHO#i OCHOBHOM 00pa30BaTEIbHONW MPOrpaMMBbl CPEIHETO OOIIero oO0pa3oBaHuUs,
o1o0peHHON  denepadbHBIM  YIeOHO-METOJMYESCKUM  OOBCAMHEHHUEM IO  OO0IIeMy
obpazoBaHuio (mpoTokoa ot 28 utons 2016 1. Ne2/16-3);

- OCHOBHOM 00pa30BaTEILHOM MPOrPaMMbI OCHOBHOTO 001iero oopazopanus YOV
COII «ITepcriekTrBay, yTBEPKAEHHOM peIIeHUEM Tearoruueckoro copera ot 30 aBrycra
2019 roga mpotokois Ne 1 (¢ TOTIOTHEHUSIMU ¥ N3MEHECHUSIMH );

- aBtopckod  mporpammbl JL.I'. Iletepcon «Martematuka. PaGouue mnporpammel.

[Ipenmertnas nmuuausa yueounkoB «Cdepa» 7-9 kmaccein— Mocksa «IIpocsemenuey, 2011



IlosicHuTeIbLHAS 3aMIHCKA.

Hannast mporpamMma mo anredpe cocraBiieHa s oOydarommxcs ¢ 3[IP Ha ocHOoBe TpeOoBaHUI K
pe3yibTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTENbHON MPOrpaMMBbl OCHOBHOTO OOIIero oOpa3zoBaHusA U
TpeboBanuit DenepasbHOro TroCyIapCTBEHHOTO 00pa3oBaTENBbHOIO CTAaHAAPTa OCHOBHOTO OOIIETO
oOpa3oBanusi. B Hell y4yuMTHIBaIOTCS OCHOBHBIE HJEHM U TOJOXeHHUs [IporpamMMbl pa3BUTHS U
(dhopMHpOBaHMS YHHBEPCATHHBIX YI€OHBIX ACHCTBHIA JUISI OCHOBHOTO 0O0IIEro oOpa3oBaHMs; BO3PACTHBIC
U TICHXOJIOTUYECKHE OCOOEHHOCTH Y4YallluXCsl C OrpaHUYEHHBIMU BO3MOXKHOCTSIMM 310poBbsi. OHa
OpPMEHTHpPOBAaHA HA €AMHYI0 KOHIEIIIMIO MPENOJaBaHMs MaTeMaTUKU B IIKoJe, pa3padoranHoit A. T
Mep3snakom, B. b. Ilomonckum, M. C. flkupoM - aBropaMu Y4eOHUKOB, BKJIIOUYEHHBIX B CHCTEMY
«AITOpUTM ycrexay.

Henn uzyyenus aaredpsol:

e OBJAJICHUE CHUCTEMOM MaTeMaTHYeCKUX 3HAHUN M yMEHUH, HEOOXOJMMBIX M NPUMEHEHUs B
MPaKTUYECKON JEeSITEIbHOCTH, N3YUEHUSI CMEXHBIX TUCIUIUIMH, IPOJA0DKEHUs 00pa30oBaHMUs;

® UHTEIJIEKTyaJbHOE pa3BUTHE, (OpPMHpPOBAHHE KayeCTB JMYHOCTH, HEOOXOJUMBIX YEJIOBEKY s
MOJIHOIICHHONW JH3HU B COBPEMEHHOM OOIIECTBE: SICHOCTb M TOYHOCTh MBICIH, KPUTUYHOCTH
MBIIIJICHUS,, WHTYUIUS, JIOTHUECKOE MBIIUIEHUE, D3JIEMEHTbl aJITOPUTMHYECKONH  KYJIbTYpHI,
MIPOCTPAHCTBEHHBIX MPEICTABICHHM, CIOCOOHOCTH K IIPEOA0JICHUIO TPYIHOCTEH;

e (opmHpoBaHHE MPEICTaBICHUNA 00 UJIeSX U METO/IaX MaTeMaTHKU KaK YHUBEPCAJILHOTO SI3bIKa HAyKU
Y TEXHUKHU, CPEJICTBA MOJICTTMPOBAHMUSI SIBJICHUN U MTPOLIECCOB;

e BOCIHUTaHHE KYJIbTYpPbl JMYHOCTH, OTHOIIEHUS K MaTeMaTHKe Kak K 4YacTu oOIIedesoBeuecKoi
KYJIbTYpbI, IOHUMaHUE 3HAYMMOCTH MaTeMaTUKH JJIsl HAyYHO-TEXHUYECKOI0 Iporpecca.

3agaum usydyeHus anare0pbi:

e DOpMHPOBATH JIEMEHTHI CaMOCTOATEIBHON MHTEIIEKTYAIbHOM JAESITEIIBHOCTH Ha OCHOBE OBJIAJICHUS
MaTeMaTHYeCKUMH METOJIaMU TMO3HAHMs OKpYXaroulero mMupa (yMeHUs ycTaHaBJIMBaTh, OMUCHIBATD,
MOJENUPOBATH U OOBSICHITH KOJMUYECTBEHHBIE U IPOCTPAHCTBEHHBIE OTHOIICHHUS );

e Pa3BuBaTh OCHOBBI JIOTUYECKOI'O, 3HAKOBO-CUMBOJMYECKOTO W aJTOPUTMUYECKOTO MBIIUICHHUS;
MPOCTPAHCTBEHHOTO BOOOPAKEHUS; MAaTEeMAaTUYECKON peyH; YMEHHs BECTH MOUCK HHpopMmanuu u
paboTarth C HEl;

e Pa3BuBaTh MO3HABATEIbHBIE CIOCOOHOCTH;

e BocnurteiBaTh CTpeMIIEHUE K PACIIMPEHUIO MAaTEMAaTUYECKUX 3HAHUN;

e (CrocoOCTBOBaTh MHTEIUIEKTYaJbHOMY Pa3BUTHIO, (POPMHUPOBATH KauecTBa JUYHOCTH, HEOOXOAMMBIE
YeNOBEKY I TOJHOLEHHOW >KU3HM B COBPEMEHHOM OOIIECTBE, CBONMCTBEHHbIE MaTEeMaTH4YECKON
NESATENbHOCTH: ICHOCTU U TOYHOCTU MBICIU, UHTYULIMH, JIOTHYECKOTO MBIIIJIEHUS, IPOCTPAHCTBEHHBIX
MIpeICTaBJICHUM, CIOCOOHOCTHU K IPEOA0ICHHUIO TPYJHOCTEH;

e BocnuteiBaTh KyJIbTYpY JIMYHOCTH, OTHOILIEHHWE K MaTeMaTHKE KaK K 4acTH oOuiederoBeYecKoit
KYJIBTYpBI, UTPAIOIIei 0COOYI0 POJb B OOIIIECTBEHHOM Pa3BUTHH.

IIcuxosoro-nexarornyeckasi Xxapaxkrepuctuka odyqarommuxcs c 311P.

Obyuaromuecs ¢ 3I[IP - 310 nmeru, umeroniee HEIOCTATKH B TICHXOJIOTUYECKOM DPa3BUTHUH,
noaresepxkaeHusie [IMIIK u npensrcTByromue moiaydeHuo oOpa3oBaHUs 0e3 CO3/aHusl CIEUATbHBIX
YCIIOBUH.

Bce oGyuaromuecs ¢ 3[1P ucnbIThIBalOT B TOM WJIM MHOM CTETIEHU BBIPAKEHHBIC 3aTPyIHEHUS B
YCBOGHUU Y4YEOHBIX MpOorpamMM, 0OYCIOBJICHHbIE HEJOCTATOUHBIMH TO3HABATENbHBIMU CIHOCOOHOCTSIMH,
CHenU(pUIECKUMH PACCTPONCTBAMHU TICHUXOJOTHUECKOTO pa3BUTHS, HApPYIIEHUSMH B OpraHU3alUU
JeSITEeIbHOCTH U OBEICHUS.

[IporpamMmma HampaBieHa Ha MPEOJOJIEHUE TPYIHOCTEH B OCBOECHUU COJEPKAHMS MPOTPAMMBI 110
npenmery. CojaepikaHue M OpraHu3alus ydeOHOTO Ipoliecca aganTHpOBaHA C YYETOM CIIETYIOIIUX
0CO0CHHOCTEH 00yYaIOIMXCS |
® HEIOCTAaTOYHAas T[IO3HABAaTeNbHAas AKTUBHOCTh B COYETAaHUU C OBICTPOM YTOMIIIEMOCTBHIO U
HCTOI[aeMOCThIO;

HE3pPENOCTh IMOLIMI, BOJIU, TIOBEICHHUS;

OTpaHWYEHHBIN 3amac OOMIMX CBEACHUN U MIPEICTaBICHHIA,

OeHBIN CIIOBApHBIN 3amac, HeCPOPMUPOBAHHOCTh HABBIKOB HHTEIUICKTYAILHON AEITEIbHOCTH;
TPYIHOCTH CJIOBECHO-JIOTUYECKUX OTEPALINA;



® HEJOCTAaTOYHOCTb  CIIyXOBOTO, 3pUTEJIBHOTO  BOCHPUSATHUSA, IPOCTPAHCTBEHHOIO  CHHTE3a,

JOJITOBPEMEHHOM U KPATKOBPEMEHHOM ITaMSITH;
® OTCYTCTBME YMEHMsI UCIIOJIb30BaTh BCIIOMOTraTENbHbIE CPEICTBA JUISl 3alIOMUHAHUS; HEYCTOWYMBOE
BHHMAaHHEC, MAJIBIA 00BEM ITaMSTH;
3aTpyAHEHHs IPH BOCIIPOM3BEACHUH YUeOHOTO MaTepuana;

Hec(OPMHUPOBAHHBIE MBICIIUTEIILHBIC ONIEPALIUY (aHAJIN3, CHHTE3, CPAaBHEHHUE);
J0JIrasi IepeKIr04aeMOCTh C OHOTO BUJia IEATENbHOCTU Ha JIPYTOi;
MJI0XO Pa3BUTHIC HABBIKUA YCTHOW U MMUCbMEHHOW PEYH.

Y oOyuaromuxcs ¢ 3[IP coxpaHsieTcsl HeIOCTAaTOYHAs I[EJICHAINIPABICHHOCTh JICATEIBHOCTH,
TPYJHOCTU COCPEIOTOUYEHHUS U YIEpXKAHUS alrOpUTMa BBIIOJHSAEMBIX Y4€OHBIX JIEHCTBUM, HEYMEHME
opraHus3oBaTh cBoe pabouee BpeMsa. OTmeuaroTCs TPYAHOCTU IPU CAMOCTOSTEIbHOW OpraHu3aluu
yueOHO# paboThI, CTpeMIIeHHe N30eKaTh YMCTBEHHOW HArPy3KH W BOJIEBOTO ycuius. /i mOaQpoCcTKOB ¢
3[IP xapakTepHO OTCYTCTBHE CTONKOTO II03HABaTEJIbHOIO MHTEpEca, MOTHUBALIMU JOCTH)KEHUS
pe3ynbTaTa, CTpEMIIEHHS K MOMCKY MH(OPMALIUK U YCBOEHHUIO HOBBIX 3HAHUM.

VYuyeOHas motuBauus y mKoidbHUKOB ¢ 3IIP ocrtaercst He3penoil, COOCTBEHHO y4eOHbIE MOTHBBI
dbopMupyIOTCS € TPYAOM M HEYCTOWYMBBIE, UX MHTEpecyeT OoJbllie BHEIIHSS OLIEHKAa, a HE cam
pe3yJbTaT, OHU HE MPOSBISAIOT CTPEMJICHUS K YITYYIIEHHUIO CBOUX Y4€OHBIX HOCTHKEHHM, HE MBITAIOTCS
OCMBICJIUTH PabOTy B LIEJIOM, MOHATh MPUYNHBI OLIHOOK.

PaborocnocoOHocTh mikonbHUKOB ¢ 3[IP HepaBHOMEpHA U 3aBUCUT OT XapaKTepa BBHINOIHIEMbIX
3amaHuil. OHU HE MOTYT JIOJITO COCPENOTaYUBATHCS MPU MHTEHCHUBHOW MHTEJUIEKTYalIbHOM Harpyske, y
HUX OBICTPO HACTyMaeT YTOMJICHHE, IMPECHIIIEHUE NeATeNbHOCThI0. [Ipy HanpsyKeHHONW MBICIUTEIHLHON
NEeSITeIbHOCTH, yJalllhecss He COXPaHSIOT MPOAYKTHBHYIO pabOTOCHOCOOHOCTh B T€YEHHME BCErO YpoKa.
[Ipyu BBINOJSHEHNH 3HAKOMBIX Y4€OHBIX 3aJaHUN, HE TPeOYIOIMX BOJIEBOro ycuius, noapoctku ¢ 3I1P
MOT'YT OCTaBaThCsl PabOTOCTIOCOOHBIMHU 70 KOHIIA ypoka. OCOOEHHOCTH OCBOEHHUS Y4eOHOTO MaTepualia
CBSI3aHBI C HEPABHOMEPHOW 00y4aeMOCTHIO, 3aMEIJICHHOCTHIO BOCIPUATHSI U TEpPepabOTKON ydeOHOM
nH(pOopMaLKY, HEIPOYHOCTH CIEAOB MPH 3alIOMUHAHUHN MaTepuaa.

st obydaromuxcest ¢ 3[1P xapakTepHbl TPYyIHOCTH YCBOSHHUS W ONEPHUPOBAHUS TOHSITHSIMU, C
TpyaoMm 3anomuHaroT onpeaeneHus. [loapoctku ¢ 3I1P nmpoaykTuBHEE ycBauBarOT MaTepuail ¢ OOPor Ha
QJIITOPUTM, BU3yaJIbHOU MOAJIEPKKON, HATMYHEM CMBICIIOBBIX CXEM.

[lIxonsHukam ¢ 3IIP cioXHO caenath ONMOCPENOBAHHBIN BBIBOJI, OCYIIIECTBUTh MPUMEHEHNUE YCBOCHHBIX
3HaHMW B HOBOW cuTyanuu. HaOmiomaercss 3aTpyAHEHHE MOHUMAaHHS HAayYHBIX TEKCTOB, MM CJIOXHO
BBIJICNTUTH TJIaBHYIO MBICIIb, PA30UTh TEKCT HA CMBICIIOBBIE YACTH, U3JI0KUTh OCHOBHOE COJIEP)KaHHUE.

[Ipouecc oOy4yeHHsS TakMX MIKOJBHUKOB HMEET KOPPEKIMOHHO-PA3BUBAIOLIUN XapakTep,
HAIpPAaBJICHHBI Ha KOPPEKIHI0 MMEIOIIUXCS y OOydarolmuxcs HEAOCTaTKOB B pa3BUTHHU, NMPOOEIOB B
3HAHUSX U OTMHMPACTCS HAa CYOBEKTHBHBIN OIBIT HIKOJBHUKOB U CBSI3b C peajbHOM ku3Hb0. CoaepixaHue
oOyueHusi B MpejiaraeMoil mporpamme MepecMOTPEHO TaK, 4To (HOPMHUpPOBAHHME 3HAHUN U YMEHHM
OCYILIECTBIISICTCS Ha TOCTYITHOM JUIsI ITKOJIbHUKOB YPOBHE.

VYueOHsblil penmMer «Anredpa» BXOIUT B MpeIMETHYIO 001acTh «MaremaTuka U MHPOpPMATHUKAY,
SBIJISETCS 00s3aTENBHBIM ISl U3Y4eHUs B 7-9 Kiiaccax.
CornacHo y4yeOHOMY IUTaHY A7 00Opa30BATENBLHOTO YUPEXKIECHUS Ha M3ydeHHe anredpsl B 7-9 kiaccax
OTBOJUTCS 3 yaca B HEAENI0 B TEUEHHUE KaxJoro rojga obyuenwus, Bcero 315 ypokos. M3 Hux B 7-9
knaccax 315 gacoB: B 7 kimacce - 105 gacos; B 8 xitacce -105 yacoB; B 9 kinacce — 105 gacos.
YpoBeHb U3ydeHus NpeaMeTa — 0a30BbIil.

1. TInanupyemble pe3y/IbTAaThl OCBOCHUS CO/leP:KaHUs MpeaMeTa.
[Iporpamma oOecrieunBaeT IOCTHKEHHE CIEAYIOLUIMX Ppe3ylbTaToB OCBOCHHS 00pazoBaTEIbHOMN

IIPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHus:

JINYHOCTHBIE:

® BOCIUTaHUE POCCUHCKOM TIpaXJaHCKOW MJIEHTUYHOCTH: NATpPUOTH3Ma, yBaxkeHus K OredecTny,
OCO3HAHHUS BKJIaZja OTEYECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOW HAYKH;

® OTBETCTBEHHOE OTHOIIEHUE K YUEHHIO, TOTOBHOCTb U CIIOCOOHOCTH OOYUYAIOIIMXCS K CAMOPA3BUTHIO U
caM000pa30BaHUIO HA OCHOBE MOTHUBALIMH K OOY4EHUIO U NMO3HAHMIO;

® OCO3HAHHBIN BHIOOP W MOCTpPOEHHE JaNbHENIIeH HHANBUIYAIbHON TpaeKTOpUH 0Opa3oBaHMs Ha Oaze
OpUEHTUPOBKHA B MHpe Ipodeccuil U NpoPecCHOHATBHBIX MPEANOYTEHUNH C y4ETOM YCTONUMBBIX
MO03HABATEIbHBIX MHTEPECOB, a TAaK)Ke Ha OCHOBE (OPMHPOBAHUS YBAXKHUTEIHHOTO OTHOLICHHS K
TPYAY, Pa3BUTHE OIBITA yYacCTHsI B COLUAIBHO 3HAYMMOM TPYJE;



YMEHHE KOHTPOJIUPOBATH MPOIIECC U PE3YNIBTAT YUeOHOW U MaTEMATHUECKOH e TEITHbHOCTH;
KPUTUYHOCTh MBIIUICHUS], THUIIMATUBA, HAXOTYMBOCTh, AKTUBHOCTb MPU PEHICHUU MATEeMaTHYECKUX
3azad.

MeTalpeaAMETHDBIC:

YMEHHUE CAMOCTOSTENIHO OMPEACIATh LIEIH CBOETr0 0O0y4eHUs, CTaBUTh U (HOPMYIHUPOBATH Uis ceOs
HOBBIE 33]1a4M B yu€0€e, pa3BUBaTh MOTUBBI U HHTEPECHI CBOEH MO3HABATEIBHOM AEATEIbHOCTH;
YMEHHE COOTHOCHTH CBOM JIEHCTBUS C INIAHUPYEMBIMU PE3YJIbTaTaMH, OCYLIECTBISATh KOHTPOJIb CBOEH
JESITEIbHOCTH B IIPOLECCE JOCTIKEHHS pe3ysbTaTa, ONPENENATh CHOCOObI JIEHCTBUH B pamMKax
MIPEVIOKEHHBIX YCIOBUM M TpeOOBaHUM, KOPPEKTHUPOBATH CBOM JIEHCTBUS B COOTBETCTBUU C
W3MEHSIOLICICS CUTYyallue;

YMEHHUE OTIPE/ICIATh MOHATHS, CO3/IaBaTh 0000IICHNS, yCTAHABIIUBATh AHAJIOTHHU, KIaCCU(PHUIIMPOBATH,
CaMOCTOSITEIIEHO BEIOMPATh OCHOBAHUS M KPUTEPHUH IS KJIacCU(DUKAIIHH;

YMEHHE YCTAaHABJIMBATh IPUYMHHO-CJIEACTBEHHBIE CBSI3M, CTPOUTH JIOTHYECKOE PAacCyXICHHE,
YMO3aKJIl04eHne (MHAYKTUBHOE, IEAYKTUBHOE U TI0 aHAJIIOTMH) U JIe1aTh BHIBOJbI;

pa3BUTHE KOMIIETEHTHOCTH B OOJAcCTH HCIOJIb30BaHUS HH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH;

IepBOHAYAJIbHBIE MIPEICTaBICHHS 00 UAEIX U O METOJaX MaTeMaTUKU Kak 00 YHHUBEPCAaJIbHOM SI3bIKE
HayK{ U TEXHUKH, O CPEJICTBE MOJCIMPOBAHNUS SIBJICHUI U IPOLECCOB;

yMEHHE BHJETh MaTeMaTHUYeCKyl0 3aJadyy B KOHTEKCTe MpOOJIEMHON cHUTyallun B JAPYTrUX
JUCUUIIIINHAX, B OKpYKAOUIEH KU3HH;

YMEHHE HaXOJIUTh B pAa3IMUHBIX HMCTOYHHKAX HWHGOpPMAIUIO, HEOOXOAUMYIO JJsi pelIeHus
MaTeMaTHYeCKUX MpoOsieM, U MPEACTaBIATh €€ B MOHATHON (popme, MPUHUMATh PEIICHNUE B YCIOBUAX
HEMOJIHOM UM U30BITOYHOM, TOUHOW MIJIM BEPOSITHOCTHON MH(pOpMaLuy;

yMEHHE MOHMMATh M HCIOJb30BaTh MaTeMaTUYECKUE CPEJICTBA HArISAHOCTH (Tpaduku, TaOIUIbI,
CXEMBI U JIp.) sl MIUTIOCTPALMU, HHTEPIPETalluy, apryMEHTALIH;

YMEHHUE BBIJIBUT'aTh TUIOTE3bl IPU PELICHUHN 337a4H, IOHUMAaTh HEOOXOUMOCTh UX IIPOBEPKH;
MIOHMMAaHHWE CYHIHOCTH aITOPUTMUYECKHX IPEANUCAHUN M YyMEHHE JEHCTBOBATh B COOTBETCTBUM C
IIPEIOKEHHBIM aJITOPUTMOM;

YMEHHE OPraHU30BbIBaTh Y4EOHOE COTPYAHUYECTBO M COBMECTHYIO AEATEIBHOCTb C YYHUTEIEM H
CBEPCTHUKAMM; pabOTaTh MHIUBHUIYAIbHO U B IPYIIIE: HAXOIUTH OOIIee PELIEHNE U pa3pelIaTh
KOH(JIMKTBI HA OCHOBE COIJIACOBAaHUS MO3ULMH U yueTa HHTEpecoB; (popMyIUpOBaTh,
apryMeHTUPOBATh U OTCTauBaTh CBOC MHEHHUE;

YMEHHME OCO3HAHHO HCIIOJIB30BATh PEYEBBIE CPEACTBA B COOTBETCTBUHM C 33Ja4eii KOMMYHUKALUU NI
BBIPQXKEHUS CBOMX UYBCTB, MBICIEH W NOTPEOHOCTEH Ui IUIAHUPOBAHWUS M DPETYIALUU CBOEH
JESTEIbHOCTH; BJIAJICHUE YCTHOM U MMCBMEHHOM PEYbI0, MOHOJIOTHYECKOW KOHTEKCTHON PEYBIO;
dbopMupoBaHME M pa3BUTHE KOMIIETEHTHOCTH B 00JacTH MCIOJIb30BAaHUA HH(POPMALMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH.

npeaMeTHbIE:

1. oco3HaHHWE 3HAYCHUS MAaTEMATHUKU JUIS TIOBCEIHEBHOM JKU3HH YEJIOBEKA;

2. TpeAcTaBlieHUE O MAaTeMaTHYeCKOW Hayke Kak cepe MaTeMaTH4ecKO NesTeNIbHOCTH, 00 3Tamax eé
Pa3BUTHSA, O €€ 3HAUMMOCTH ISl pa3BUTHS IUBHIIU3AIUH;

3. pa3BUTHE yMEHUU pabOTaTh C y4yeOHBIM MATEMATHUYECKUM TEKCTOM (aHAIW3UPOBaTh, H3BIEKATh
HeoOXoMuMy0 HH(OpMalHi0), TOYHO M TPAMOTHO BBIpAXKAaTh CBOU MBICIH C TNPUMEHEHHEM
MaTeMaTH4eCKOW TEPMHHOJOTHH M CHUMBOJIMKH, MPOBOJUTH KiaccU(UKAIMK, JTOTUYECKHE 000CHO-
BaHUS;

4. BnaneHue 6a30BbIM MOHATUHHBIM aIlapaToOM IO OCHOBHBIM pa3fieliaM COJIeP>KaHus;

5. cucreMaTuyeckue 3HaHUS O (YHKIMSIX U UX CBOMCTBAX;

6. MpakTUYeCKH 3HAYMMbIE MaTeMaTH4YeCKHe YMEHHS M HaBbIKM, HX TMPUMEHEHHE K PEIICHUIO

MAaTeMaTUYECKUX U HEMATEMAaTU4ECKUX 3a/1a4, IIPEAIIOJIAraroniee yMEeHUs:

®  BBINOJHATH BEIYUCICHUS C HATYPaJIbHBIMU YHUCIAMHU, OOBIKHOBEHHBIMU U JIECATUYHBIMU IPOOSIMHU,
MIOJIOKUTEIBHBIMU U OTPULATEIIbHBIMUA YU CIIaAMU;

e pellaTh ypaBHEHUS, HEPABEHCTBA, CUCTEMbl YPABHEHUN U HEPABEHCTB;

e peuiaTh TEKCTOBBIEC 3a/1aud apu(PMETUYECKHM CIOCOOOM U C MOMOIIBIO COCTABICHUS U PEIIECHUS
YPaBHEHUH;



® UCMOJb30BAThH ANreOpaMyecKUil A3bIK Il OMMCAHUS MPEIMETOB OKPYXKAIOIIET0 MHpA U CO3/1aHUS
COOTBETCTBYIOIIMX MaTEMAaTHYECKUX MOJEIIEH;

® [IPOBOJUTH IIPAKTUYECKHUE PACUETHI: BBIYMCIICHMS C IPOLEHTAMU, BBIYMCICHUS CTaTUCTUYECKUX
XapaKTEPUCTUK BBINOJIHEHNE NPUOIMKEHHBIX BBIUMCIICHU;

(cTonOuaToi MM KPYroBo);
e pemiath MPOCTEHIINE KOMOMHATOPHBIC 33 Ia4H.

BBITIOJIHATH TOXKJICCTBEHHBIE IPe0Opa30BaHuUs pallMOHABHBIX BEIPAXKCHUH;
BBITIOJIHATH ONEPALUH HAJ MHOXKECTBAMU;

UCCIIeI0BaTh (QYHKIMH U CTPOUTH MX TPAUKH;
YUTaTh M HCIOJB30BaTh HH(POPMAIHIO, NPEACTABICHHYIO B BHJAE TAaONUIBL, AHArpaMMbl

I[lnanupyemblie pe3yJbTaThbl 00yUeHHS.

Tema
paszaena

OOyyaromuiics HayqYuTCst

OO0yuaromuiicst MOJIy4uT BO3MOKHOCTh
HAyIUTHCS

Anrebpanye
CKHe
BBIPpAKCHU.

- OIICPUPOBATH MOHATHAMU KTOXKACCTBOY,
«TOJIECTBEHHOE MpeoOpa3oBaHuey,
pelarth 3a/1a4u, coaepkaiiue OyKBeHHbIE
JaHHbIE, paboTaTh ¢ POpMyIaMu;

- OIICPUPOBATH MMOHATHEM ((KBa}IpaTHLIfI
KOPEHb», IPUMCHATH €0 B BBIYUCIICHUAX,
- BBIMIOJIHATH [TpeoOpa3oBaHue
BBIPAXKEHUH, COJIEpP KAIIUX CTENEHN C
LECJIBIMH MMOKA3aTCIIIMU U KBAAPATHBIC
KOPHU;

- BBIMIOJIHAThH TOXKECTBEHHbIE
npeoOpa3oBaHusl pallMOHAIbHBIX
BBIPAKEHUI Ha OCHOBE MPABUJI ICUCTBHIA
HaJl MHOTOWIEHAMH U alreOpandyecKuMHu
IpOOsSIMH;

- BBIMOJIHATH Pa3JioKEHUE MHOTOUYWICHOB Ha
MHOKHUTEJIH.

- MPUMEHSTH TOXICCTBCHHBIC
npeoOpa3oBaHus ISl pEIICHHs 32,19 U3
pa3IMYHBIX pa3/IeioB Kypca.

YpaBHeHus.

- pemaTtbh OCHOBHBIE BU/IbI PAllMOHATBHBIX
YpaBHEHUH € OJHOU EPEMEHHOM,
CUCTEMBI JBYX YpaBHEHHI C IByMs
MIePEMEHHbBIMU;

- IOHUMAaTh YPaBHEHHUE KaK BaXKHEHUIIYIO
MaTeMaTH4eCKYI0 MOJIENb AJIsl OMMCAHUS U
M3Y4YEeHHUS Pa3HOOOPa3HBIX pPEaTbHBIX
CUTYaIluH, peraTh TeKCTOBbIC 3a/1a4H
anredpanvdeckuM METOJI0M;

- IPUMEHSTH TpaduvecKue MpeaCTaBICHUS
JUIS UCCIIeIOBAHUS YpaBHEHHH,
WCCIIEIOBAHUS U PEIICHUs CUCTEM
YpaBHEHUH C ABYMsI IEPEMEHHBIMM.

- OBJIQ/IETh CHEIHABHBIMU TPUEMaMHU
pelIeHHs] YPaBHEHU U CUCTEM YpaBHEHUH.

HepaseHcts
a.

- IOHUMATh TEPMUHOJIOTUIO U CUMBOJIUKY,
CBSI3aHHBIE C

OTHOIIIEHUEM HEPABEHCTBA, CBOKCTBA
YUCIIOBBIX HEPABEHCTB;

- pelaTh JUHEWHbIE HEPABEHCTBA C OJTHOU
IIEPEMEHHOM U UX

CHUCTEMBI; pelIaTh KBaJIpaTHbIE
HEpaBEHCTBA C OTMOPOi Ha TpaduvecKue
MIPEJICTAaBIICHUS;

- IPUMEHSTB aIapaTr HEPABEHCTB IS
peLIeHus 3aa4 U3 Pa3IMYHbIX PA3JIEiI0B

Kypca.

- OCBOUTH pa3HO0Opa3HbIe MPUEMBI
JI0Ka3aTeNIbCTBA HEPABEHCTB; YBEPEHHO
OPUMEHSTH anmnapaT HEPaBEHCTB JUIs
peleHus pa3Ho0Opa3HbIX
MaTeMaTHYeCKuX 3ajJady, 3a/1a4

U3 CMEKHBIX NTPEIMETOB U MPAKTHKH.




Yucnossie - IOHUMAaTh TEPMUHOJIOTHIO U CUMBOJIMKY, | - pa3BUBaTh IIPEACTABIECHUE O
MHO’KECTBA. | CBSI3aHHBIE C IIOHATUEM MHOKECTBA, MHO>K€ECTBAX;
BBIIIOJIHATH OTI€palMM HaJ MHOKECTBAMM; | - pPa3BUBATh MPECTABICHUE O YHUCIIE U
- HCII0JIb30BaTh HaYaJIbHbIE YHCJIOBBIX CUCTEMAaX OT HaTypaJbHBIX J10
IIPEJICTaBJICHMS O MHOYKECTBE JIEHCTBUTEIIbHBIX YHCET.
JEMCTBUTENBHBIX YHCEI.
OYHKIUH. - IOHUMATh U UCTIOJIH30BAThH - pemaTh KOMOMHUPOBAHHBIE 3a1a4H C
(YHKIIMOHATTBHBIC TIOHSITHSI, S3BIK npuMeHeHreM GopMyIl N-To YieHa U
(TepMHHBI, CHMBOJMYECKHE 0003HAUEHHUS); | CyMMBI N TIEPBBIX YWICHOB
- CTPOUTH T'paUKH FITEMEHTAPHBIX apupMeTUYECKON U reOMETPUUECKON
(GyHKIMI, HCCIIeTI0BATh CBOMCTBA MPOTPECCUI, TPUMEHSIS ITPH STOM
YHCIIOBBIX (DYHKIMI Ha OCHOBE M3YUEHHs | almapaT ypaBHEHUI M HEPAaBEHCTB;
MOBEJICHUS UX TPa(UKOB; - IOHUMATh APUPMETHICCKYIO U
- IOHUMATh (PYHKITUIO KaK BaKHEUIIIYIO F€OMETPUYECKYIO IPOrPECCUN KaK
MaTeMaTHYECKYI0 MOJIENb JIJIsl OTIUCaHUs (GyHKIMM HaTypalbHOTO apryMeHTa.
IIPOLIECCOB U SBJIEHUH OKPYXKAIOLIETO
MHpA, TPUMEHSATH QYHKIIMOHATIBHBIN SI3bIK
JUIS ONTUCAHMSI U UCCIIEIOBAHUS
3aBUCHUMOCTEN MEXy (PU3NUECKUMU
BEJIMYNHAMU;
- IOHUMAaTh ¥ UCTIOJB30BaTh S3bIK
MIOCJIEI0BATENbHOCTEN (TEPMUHBL,
CUMBOJINYECKUE 0003HAUEHU);
- IPUMEHSTH (OPMYIIBI, CBSI3aHHBIE C
apuMETHIECKON U TEOMETPUIECKON
MIPOTPECCUSIMH, U aIlapar,
c(OpMUPOBAHHBIN MPU U3YUYEHUU JAPYTUX
pa3zenoB Kypca, K pelIeHUIo 3a7a4, B TOM
YHUCJIE C KOHTEKCTOM U3 PEANbHOM KU3HMU.
DIIeMEHTHI - UCIIOJIb30BaTh B XOJ€ PEIIEHU 3a/1a4 - mpuoOpecTy NePBOHAYAIIbHBIN OIBIT
MPUKIAIHON | SJ€eMEeHTapHbIe MPE/ICTaBICHUS], CBSI3aHHbIE | OpraHu3aluy cOopa TaHHBIX NpU
MaTeMaTHKU | ¢ MPUOIMKEHHBIMHU 3HAUEHUSAMU BEIMYMH; | MPOBEAECHUU OMPOCca OOLIECTBEHHOTO
- HCTI0JIb30BaTh MPOCTEHIIINE CIIOCOOBI MHEHHS, OCYLIECTBIIATh UX aHAJIU3,
MPEACTABJICHUS U MIPEACTABIIATH PE3YyIbTaThl
aHaJIM3a CTaTUCTUYECKUX JIAHHBIX; ompoca B BHJIe TaOJIUIbl, AUATPAMMBI;
- HAXOJUTh OTHOCUTEJIBHYIO YaCTOTY U - HAYYUTHCSI HEKOTOPBIM CIIELIMAJIBHBIM
BEPOSITHOCTH CIIy4ailHOTO COOBITHS; npuémMaM pelieHus
- peratb KOMOMHATOPHBIE 337a4u Ha KOMOMHATOPHBIX 33/1a4 MAaTEMAaTUKHU.
HAaX0XJICHHE YKClia O0BEKTOB UITU
KOMOUWHAIINHA.

Cucrema onenku gocruzkennii odyyaommxest ¢ OB3 miianupyembix pe3y/ibTaTOB OCBOCHHA.
Bujabl KOHTPOJISI: BXOAHOM, TeMaTUYECKUN, TPOMEXKYTOUYHBIN, UTOTOBAsI aTTECTALIMS.
@®opMBbl OPraHU3alMu KOHTPOJISI: YCTHBIN ONPOC, MUCBbMEHHBIA ONpoC (KOHTPOJIbHAs paboTa, TecToBas
paboTa, camocTosTeNIbHAS paboTa U MPOBepOoUHble paboThl Ha 15 — 20 MuHyT ¢ AU hepeHIupoOBaHHBIM
OIICHUBAHHEM).
BxogHoi KOHTpOJIb OCyIIECTBIsAETCS B Hadane rojga. OH MO3BOJSET OLIGHUTh 3HAHWS U YMEHUS
yJalruxcs, ¢ KOTOPbIMU OHU MPUIIUIH B KJIacC U ONPEAETUTh 30HY OMKaNIIero U akTyaabHOTO Pa3BUTHS.
TemaTn4yecKknii KOHTPOJIb OCYILECTBISAETCS MO 3aBEpUIEHUIO TeMbl. OH MO3BOJSET OLEHUTh 3HAHUS U
YMEHHUS ydYalluxcsi, TOJIy4YeHHble B XOJ€ JOCTAaTOYHO HPOJOJDKUTEIBHOTO TepHoAa paboOThI.
IIpoMe:KkyTOUHBIH KOHTPOJIb OCYIIECTBIIIETCS M0 3aBEepIICHUI0 yueOHOro roja. B xoHue yue6Horo rojaa
U TI0CJIe OKOHYAHUS ONPeeIEHHON CTyIIeH! 00y4YeHus
HroroBasi arrecranmMsi IPOBOIUTHCS IOCIE 3aBEPIICHHUS Y4eOHOTO Kypca OCHOBHOM IIKOJIBI B (hopme
I'BO.
OneHka NMCbMEHHBIX PadoT y4almxcs.
OtmeTka «5» CTaBUTCS B CIEAYIOUINX CIYYasX:



e paboTa BBINOJIHEHA MTOJHOCTHIO.

® B PacCYXJCHHUAX U 0O0CHOBAHMSX HET MPOOEIIOB M OIMINOO0K;

® B pEIICHUH HET MAaTEeMaTHYECKUX OIMMOOK (BO3MOXHA OJHAa HETOYHOCTh, OIHUCKA, HE SBISIOIIASCS

CJICZICTBUEM HE3HAHUS WJIM HETIOHUMAaHUs y4eOHOTO MaTepHana).

OtMeTKa «4» CTaBUTCS, €CIIN:

e paboTa BBINIOJHEHA MOJHOCTHIO, HO OOOCHOBaHHS IIArOB PEUICHUs HEIOCTATOYHBI (€CIH YMEHUs

000CHOBBIBATh PaCCYKICHHUS HE SIBISUIMCH CIIEIUAIBHBIM 00BEKTOM IPOBEPKH);

e JIOMyIIEHa OJHA OIMOKAa WM JBAa-TPU HEJOYETa B BBIKJIAAKAX, YepTeKax WM rpadukax (eciu dTH

BUJIBI PA0OTHI HE SBIISUIMCH CIIEUATIEHBIM 0OBEKTOM ITPOBEPKH).

Otmerka «3» CTaBUTCS, €CIM: JOMYIIEHBI 0ojee OJHON OmMOKM MM Oojiee NBYX-TPEX HEJOYETOB B

BBIKJIaJIKaX, YePTekKaxX WK rpaduka, HO yIalIuiics BIageeT 00sM3aTeIbHBIMU YMEHUSIMHU 110 TTPOBEPSEMON

TEME.

OtmeTka «2» CTaBUTCS, €CIU: JOIYIIEHbl CYIIECTBEHHbIE OMIMOKM, MOKa3aBIIWE, YTO y4alluiics He

BJIajieeT 00s3aTeIbHBIMY 3HAHUSIMU 110 IaHHOM TeMe B TIOJIHOW Mepe.

OuneHka yCTHBIX padoT yyaluxcs.

[Ipu npoBepke kauecTBa 3HaHUHN MPU YCTHOM OINPOCEe MOYKHO BBIICTUTH CIIEAYIOLUIUE KPUTEPUH OLIEHOK:

e «5» - mMaTepuain MOJIHOCTbIO YCBOEH. YUEHHK OTBEYAET HA BCE NMPEAJIOKEHHBIE BOMPOCHI, TPUBOIUT

cOOCTBEHHBIE TPUMEPHI, BEICKA3bIBAET CBOIO TOUKY 3PEHMSI Ha MPENTIOKEHHYIO TEMY.

e «4» - maTepual IMOJIHOCTbIO YCBOEH. YUEHHK OTBEYAET Ha BCE INMPEAJIOKEHHBIE BOMPOCHI, TPUBOIUT

MpUMephl U3 yueOHUKA, HO MOXKET JIOMyCKaTh HErpyOble OIHUOKH.

e «3» - MaTepual YCBOCH YaCTUYHO. YUEHUK OTBeUaeT Ha OOJIBIIYIO YacTh MPEITI0KESHHBIX BOIIPOCOB C

MTOMOIIBIO YYUTEIIS UM O JHOKJIACCHUKOB, IOIYCKAET OMIHUOKH.

® «2» - Marepual He YCBOCH. YYCHHK JIM0OO BOOOIIE HE OTBEYAeT HM Ha OJWH M3 MPEIOKEHHBIX

BOIIPOCOB, OO OTBEYAET HAa YacTh BOMPOCOB, HO C MOMOIIbIO YUUTENS WIH OJHOKIACCHUK, JIOIMYCKAeT

rpyOBIe OIITHOKH.

Ouenka TeCTOBBIX 3aJaHHUI.

90-100% - oTnH4HO «5»;

70-89% - xoporio «4»;

50-69% - ynoBieTBOPUTENHHO «3»;

MeHee 50% - HEeYZOBIETBOPUTEIBHO «2».

[Ipy mpoBegeHHM TEKYIIEro KOHTPOJS YCHEBAEMOCTH M IMPOMEXKYTOYHOW aTTeCTalUH
obyuarormuxcsi ¢ 3[1P Hy)kHO MpUIEPKUBATHCS CIICIUATBHBIX YCIOBHH:

e ocoOyio (opMy OpraHu3aldy TEKYIIEro KOHTPOJI YCIIEBAEMOCTH M MPOMEXKYTOYHOU aTTeCTallH C
y4eToM 0coObIX 00pa30BaTeIbHbIX MOTPEOHOCTEH M MHAMBUAYAIHHBIX OCOOCHHOCTEH 00ydaromuxcs
c 3I1P;

® [PUCYTCTBME MOTHUBALIMOHHOIO 3Tarna, CIOCOOCTBYIOLIETO IICUXOJIOTUYECKOMY HACTPOIO Ha paboTy;

® OpPraHU3yIIIYI0 MOMOIIb IeJarora B palMOHAIU3alMU PACHpPEeNIeHus BPEMEHH, OTBOJMMOTO Ha
BBITIOJIHEHHE PAaOOTHI;

® I[pPEAOCTaBJICHHE BO3MOXHOCTH HCIOJB30BaHUS CHpPaBOYHOM HHGOpMALMK, PA3HOTO poja
BU3YaJIIbHOU MOJIEP>KKH (OMOPHBIE CXEMbI, aITOPUTMBI YUEOHBIX JEUCTBUN, CMBICIOBBIE OTIOPHI B
BH/IE KJIFOUEBBIX CJIOB, IJIaHa, 00pa3lia) Mpu caMOCTOSITEIFHOM ITPUMEHEHUU;

e ruOKOCTh MOJAXO0Ja K BbIOOPY (POPMBI M BUAA JUATHOCTHUYECKOTO MHCTPYMEHTApUs U KOHTPOJIBHO-
U3MEPUTENIbHBIX MaTEPHUAJIOB C YIETOM OCOOBIX 00pa30BaTENbHBIX MOTPEOHOCTEN M MHAMBHTyalbHbIX
BO3MOKHOCTEH oOyuatomierocs ¢ 3I1P;

® QanTalMi0O MHCTPYKIHH C Y4ETOM OCOOBIX 00pa3oBaTENbHBIX MOTPEOHOCTEW M MHIUBHIyaTbHBIX
TpyaHoctei oOyyaromuxcst ¢ 3P (B wactHOCTH, ympoleHue (GpopMyIUpPOBOK, 0CO00€ MOCTPOEHUE
WHCTPYKIIMH, OTPaXKAOIIEel ITATHOCTh BBHITIOJHEHUS 3aJaHMs);

® OTCIEKUBaHWE JEUCTBUN OOydaromierocs Uis OIEHKH TMOHUMAaHUS WM WHCTPYKUHUU U, TPHU
HE00X0/IMMOCTH, €€ YTOYHEHHE;

® yBEIMYEHHUE BPEMEHHU Ha BBHINOJIHEHNE 3aJaHUI;

® BO3MOYKHOCTb OpraHM3alliid KOPOTKOIO IIEpepblBa MpU HAPACTAHMM B IOBEAECHUU IOJPOCTKA
IIPOSIBJIEHUIN YTOMJIEHUS, UICTOLICHHUS,

® UCKIIOYEHHE CHUTYallud, NPHUBOAIIMX K SMOIMOHAIFHOMY TpaBMUpPOBaHHIO oOywaromerocs (B
YaCTHOCTH, HETATUBHBIX PEAKIIMIA CO CTOPOHBI Ie/Iarora).



CoOmnroneHue  BBIIETICPEUNCICHHBIX ~ YCIOBUH MPOBEACHUS aTTECTAllMM IO3BOJIAET HUCKIIOYHUTH
HETaTUBHOE BIIMSHUE CTOPOHHHMX (DaKTOPOB Ha MPOTYKTHBHOCTH BBINOJHEHHs oOydaromumcst ¢ 3I1P
TECTOBBIX 3a/IaHUI U BBIIBUTH OOBbEKTUBHBIA YPOBEHb YCBOCHUS YI€OHOTO MaTepHraia

2. Copepxanue TeM y4eOHOIo Kypca.
Auaredpanyeckne BbIpasKeHHS.
BripakeHue ¢ nepeMeHHbIMU. 3HaYEHHUE BHIPAYKEHUS C IEPEMEHHBIMU. JlOIyCTHUMBbIE 3HaUYEHUS
nepeMeHHbIX. ToxaecTBo. ToxaecTBeHHbIE TPpeoOpa3oBaHus aNre0pandeckux BbIpaKEeHUM.
JlokazaTeabCTBO TOXK/ICCTB.
CreneHsb ¢ HaTypaJbHBIM [TOKa3aTeneM U e€ cBoiicTBa. OqHowieHbl. OJHOWIEH CTaHIapTHOIO BUJA.
Crenens oHOuIeHa. MHOrOWIeHb. MHOTOWIEH cTaHapTHOTO Buaa. Crenenb MHOrouneHa. CioxeHue,
BBIYUTAHUE U YMHOXXEHUE MHOTOWIEHOB. DOPMYIbI COKPAIEHHOTO YMHOXKEHUA: KBapAT CYMMBbI U
KBaJpaT pa3HOCTHU JBYX BBIPa)KCHUH, IPOU3BEACHAE PA3HOCTU U CYMMBI JIBYX BbIpaXKeHUH. Pasiioxenue
MHOTOYJIEHA Ha MHOKUTEH. BbiHECceHHe 00111ero MHOKUTENS 3a CKoOKU. Metoa rpynnupoBku. PasHocTh
KBa/IpaToB JIByX BbIpaxkeHuil. CymMMa U pa3HOCTh KyOOB JIBYX BblpaskeHU. KBaspaTHbIil TpEXUIIeH.
Kopens kBagpaTHoro Tpéxwiena. CBoicTBa KBapaTHOro TpéxuwieHa. Pa3nokeHne KBaJpaTHOro
TPEXUJIEHA HA MHOKHUTEIH.
Panmonansueie Beipakenus. Llensie Boipakenus. poOHbie BeipakeHus. PaninonanpHas poob.
OcHOBHOE CBOMCTBO parMOHaIbHOM Apoou. ClioKeHue, BBIUYUTAHUE, YMHOKCHHE U JICTICHUE
panmoHaNBHBIX ApoOeii. Bo3BeneHne panmoHaibHOM IpoOH B cTeneHb. TOXKIECTBEHHBIE MPEe0Opa30OBaAHMS
paInMoHaNbHBIX BEIpakeHU. CTEneHb C IeNIBIM MTOKa3aTesieM U €€ CBOMCTBA.
KBanparusie kopau. AprudmMernyeckuii KBaJpaTHbIN KOpEHb U €ro cBOICTBa. ToXIeCTBEHHbIE
npeoOpa3oBaHMsl BEIPAXKEHUI, coAepKalluX KBaJApaTHbIe KOPHU.

YpaBHeHHs.

YpaBHenue ¢ ogHoM nnepeMeHHoil. Kopenb ypaBHeHus. PaBHOCUIIbHBIEC ypaBHEHHs. CBOMCTBA ypaBHE HUI
C OJJHOM MEpEMEHHON. Y paBHEHUE KaK MaTeMaTU4ecKasi MOJENb peaibHOM cuTyanuu. JInneitHoe
ypaBHeHue. KBanpatnoe ypaBuenne. @opmyna KopHel kBaapaTHOro ypaBHeHus. Teopema Buera.
PanmonanbsHbie ypaBHEeHUs. PellleHre palimoOHaIbHBIX YPABHEHUH, CBOIAIINXCS K TUHEUHBIM WA K
KBaJIpaTHBIM ypaBHEHHUSAM. PelieHne TeKCTOBBIX 3a/1a4 ¢ MOMOIIBIO0 PAIIMOHAIBHBIX YPaBHEHUH.
VYpaBHeHue ¢ 1ByMs niepeMeHHBIMU. ['paduk ypaBHEHUS ¢ IBYMS NIEpeMEHHBIMH. JINHEHOE ypaBHEHHE C
JBYMsI IEPEMEHHBIMU U €T0 rpaduK.

Cucrembl ypaBHEHHUH C IByMs MepeMeHHBIMH. [ paduueckuii MeTo 1 peleHrs CHCTEMbl YPaBHEHHH C
IBYMsI IEpeMEHHBIMU. Pellienre cucteM ypaBHEHUH METOJIOM IOICTAaHOBKU U clioxkeHus. Cucrema IByx
YpaBHEHUH ¢ ABYMS IEPEMEHHBIMU KaK MOJIEb PEaIbHOM CUTYallUH.

HepaBeHncrBa.

UucnoBsie HepaBEHCTBA U UX CBOMCTBA. CI0KEHHE U YMHOKEHHUE YUCIIOBBIX HEpaBeHCTB. OlleHUBaHUE
3Ha4YeHUs BeIpaxeHus. HepaBeHCTBO ¢ 0/1HOM MepeMeHHOM. PaBHOCHIIbHBIE HEpaBEHCTBA. YMCIOBBIE
NPOMEXYTKHU. JInHElHbIE U KBalpaTHbIE HEPABEHCTBA C OJJHOU nepeMeHHON. CrucTeMbl HEPABEHCTB ¢
OJTHOU TIEPEMEHHOM.

YucaoBble MHOKECTBA.

MHoxecTBO 1 ero sneMeHnThl. CiocoOsl 3a1aHns MHOKeCTB. PaBHbIe MHOKecTBa. [lycToe MHOXKECTBO.

[TonmHuoxecTBO. Onepanuu HaJ MHOKecTBaMu. MimocTpanys COOTHOLIEHUI

MEKly MHOKECTBAMH C IOMOUIBIO JUarpaMm Jiiepa. MHOecTBa HaTypaJIbHbBIX, IEJIbIX, pAlMOHATBHBIX
m

yrces. PannoHagpHOE YreiIo Kak apoos Buaa ', rae m € Z, n € N, 1 kak OeCKOHEYHAs! [TEPHOINYECKas
necsituuHasi Apoob. [Ipencrasienue 06 nppallnoHaTFHOM Yncie. MHOXKECTBO JEHCTBUTENBHBIX YHUCE.
[IpencraBieHne qeHCTBUTENLHOTO YKCIA B BUIE OECKOHEUHOM HEMEPUOAMUECKON AeCATUIHON APOOH.
CpaBuenue neiicTBuTeNbHBIX yrcen. CBs3b Mexxay MHOKecTBamu N, Z, Q, R.

DyHKUUH.

YuciioBble PyHKIUMN.

OyHKIIMOHAIbHBIE 3aBUCUMOCTH Mex 1y BennuuHaMmu. [lonsatue Gpynkunn. OyHKIMS Kak
MaTeMaTH4eckasi MOJIeNlb peaibHOTro npouecca. O0nacTh onpeaeneHus 1 001acTh 3HaUCHUs (PYHKITHH.



Cnioco6s1 3ananus Gyakmuu. ['papux Gynkuuu. [loctpoenue rpadukoB GpyHKINN ¢ TOMOIIBIO
npeoOpazoBannii puryp. Hymu dyakmuu. [IpomexyTku 3HakonocTossHCTBA GyHKIHUH. [TpoMexyTKr
BO3pacTaHus U yobiBaHus QyHKuH. JInHelHas QpyHKIus, oOpaTHas IPOIOPLUHUOHATBHOCTD,

KBaJpaTH4Hasi GyHKIUS, QYHKIHS Y= h'f;, UX CBOMCTBA U IpaduKu.

YuciioBbI€e 0CJI€10BATEIBHOCTH.

[TonsiTue uncnoBoi nocnenoBarebHocTH. KoHeuHble U OecKOHEUHbIE Mmocie0BaTeabHOCTH. CrocoOb!
3aJlaHus NOCIIEI0BATEIbHOCTH. AprupMeTHUECKast U reoOMeTpruecKas rporpeccun. CBONCTBA UJIEHOB
apu(METHYECKON U reOMeTprudecKoit nmporpeccuii. @opmysl o01Iero wieHa apuMeTHIECKON U
reOMEeTPUIECcKOi mporpeccuii. DopMysbl CyMMBI N MEPBBIX WICHOB apU()METHUECKON U T€OMETPUIECKOM
nporpeccuii. CyMMa OECKOHEUHOM reOMETPUIECKON TIporpeccuu, y kotopoii |(| < 1. [IpencraBnenue
0ECKOHEYHOU MEPUOTNIECKOM NECATUIHOM 1poOU B BUIe OOBIKHOBEHHOH JIPOOH.

DJIeMeHThI PUKJIATHOH MAaTeMATHKH.

Maremaruueckoe moaenupoBanue. [IpouenTHbie pacu€rsl. @opMyIia CI0KHBIX IPOLEHTOB.
[TpubmmxE€HnHbIe BEIYUCTCHHS. AOCOTIOTHAS U OTHOCHUTEIIbHAS MOTPEeIIHOCTH. OCHOBHBIE MpaBHIIa
KoMOuHaTOpHuKHU. YacToTa 1 BEpOSITHOCTh ciiydaifHoro coobiTus. Kitaccuueckoe onpenenenue
BEPOSITHOCTH.

HaganpHueie CBCACHUA O CTaTUCTHUKE. HpeI[CTaBJ'IeHI/Ie JaHHBIX B BUJIC Ta6J'II/III, KpPYTrOBbBIX U CTOJIOUATHIX
nuarpamm, rpagukoB. CTaTUCTUYECKHE XapaKTEPUCTUKN COBOKYITHOCTH JAHHBIX: CPEIHEE 3HAUCHHE,
MOJIa, pa3Max, MeJInaHa BEIOOPKH.

Asredpa B HCTOPUYECKOM Pa3BUTHM.

3aposxeHue anreOpsl, KHUTa O BOCCTAHOBJIEHUH U MPOTUBOIOCTaBIEHNH MyxaMmMesia ajib-Xope3Mu.
Uctopus hopmupoBanust mareMaTudeckoro s3bika. Kak 3apoaunace uaes koopauHat. OTKpbITHE
UppalroHaTbHOCTH. VI3 HCTOpUHM BOSHUKHOBEHUS (DOPMYIT JUId pellleHrs ypaBHEeHUH 3-i1 u 4-ii cTeneHei.
Ucropus pazsutus nouatus pynkmuu. Kak 3apoaunacek Teopus BepositHocTeit. Uncma dubdonayun.
3amaua JI. [Tuzanckoro (OuboHay4m) 0 KpoJrKax.

JI. ®. Maraunkwii. I1. JI. Yeosmés. H. . Jlo6aueBckuii. B. f. bynsxosckuii. A. H. Konmmoropos. @.
Buer. I1. ®epma. P. Jlexapt. H. Tapranss. . Kapnano. H. A6ens. b. [Tackans. JI. [Tuzanckuii. K. I'aycc.

B nporpamme yuuthiBatoTcsl uaeu GOpMHUPOBAHUS YHHUBEPCAIbHBIX YU€OHBIX NEHCTBHUIl AJIi OCHOBHOTO
oOuiero o6pazoBaHusi, KOTOpbIe 00ecTeunBaOT POPMUPOBAHNE KOMMYHUKATUBHBIX Ka4ECTB JJUYHOCTH U

CHOCOOCTBYIOT (POPMHUPOBAHUIO KITFOUEBON KOMIETEHLIUU — VMEHUS Y4UMbCAL.

Buabl yueOHOM 1eSITeJIbHOCTH 00YYAIO M XCS.

Tewma paznena | Bupl yueOHOM A€SITEIIBHOCTH 00YJarOITUXCS
7 kiace
JInueiinoe Pacnosznasams 4niciioBbie BBIPAKEHUS U BBIPAKEHHUS C IEPEMEHHBIMU, JIMHEHHBIE
ypaBHEHUE C OJTHOW | YPaBHCHHUS.
epEMEHHO. IIpusooums ipuMeEpPbI BBIPAXKEHUH C IEPEMEHHBIMU, JIMHEHHBIX YPABHEHHIH.

Cocmagnsaims BBIpaXEHUE C IIEPEMEHHBIMHU 110 YCIOBUIO 3a/1a4H.

Buinonnuams npeoOpazoBaHus BEIPAXKEHUI: IPUBOAUTE NOJOOHBIE ClIaraemble,
PacCKpbIBATh CKOOKH.

Haxooums 3naueHue BbIpaXEeHUs C IEPEMEHHBIMU NPH 33 JaHHBIX 3HAUEHUAX
nepemeHHbIX. Kiaccuduuuposats anredpandeckue BoipaskeHus. OnuchBaTh
L[eJIbIE€ BBIPAKCHUS.

Dopmynuposams ONPEEICHUE IMHEWHOTO ypaBHEHUs. Pelars TuHenHOe
ypaBHeHHe B o0mmeM Byjie. OnHChIBaTh CXeMY pelIeHHs TEKCTOBOM 3a1auu,
IIPUMEHSATH €€ JUIs peLlIeHus 3a1a4.

Llenbie BeIpakeHus. | Popmynuposams onpeoeneHus:

TOKJIECTBEHHO PaBHBIX BBIPAKEHUMH, TOXKAECTBA, CTETNIEHU C HATYPAJIbHBIM
nokaszaTesieM, OJTHOWIeHa, CTAaHJapTHOTO BUA OJHOWIEHa, Kod(duimeHra
OJIHOYJIEHA, CTENIEHU OJJHOWIEHA, MHOTOWIEHA, CTEIIEH! MHOTOUJICHA;
3Hamy CBOMCTBA: CTEIIEHU C HATypaJIbHBIM MIOKA3aTENEM, 3HaKa CTEIICHU;
Buviuucnsams 3HaueHNE BBIPAXEHUN C IEPEMEHHBIMU.

Ilpumensimsb CBOMCTBA CTENIEHU JUI TPeoOpa30BaHMs BHIPAKCHUH.




Bvinonnams yMHOXXEHHE OJJHOUWIEHOB ¥ BO3BEICHUE OJHOYIECHA B CTEIICHD.
1Ipusooumsv OJHOWIEH K CTaHAAPTHOMY BH]ly. 3allMCbIBATh MHOTOYJIEH B
CTaHJAPTHOM BHUJE, ONIPEICIATh cTeneHb MHOrowIeHa. [IpeoOpa3oBbIBaTh
MIPOU3BEICHNE OJHOWICHA U MHOTOWICHA; CyMMBI, Pa3HOCTH, IIPOU3BENICHHS IBYX
MHOTOYJICHOB B MHOTOYJICH.

Beinonnams pa3iiokeHne MHOTOWICHA HA MHOKUTEIN CIIOCOOOM BBIHECEHUS
00111eT0 MHOXKHTEJIS 32 CKOOKH, CTIOCOOOM TPYIIIHPOBKH, 110 (popMyaam
COKPAILLIEHHOI'O YMHOXEHHUS.

Hcnonvzosams yka3aHHbIE IPEOOPA30BaHMS B IIPOLIECCE PEILICHNUS YPAaBHEHUN U
3ajad.

OyHKIMY.

IIpusooumys nipuMepbl 3aBUCUMOCTEN MEX/Ty BETUYUHAMHU.

Paznuuams cpenu 3aBucuMocTeil GyHKIIMOHATIBHBIE 3aBUCUMOCTH.
Onucvieams noHAmMuUs: 3aBUCUMON U HE3aBUCUMOM NEpEMEHHBIX, PYHKIUH,
aprymenTa (yHKIMH; CIIocOObI 3a1aHus (PyHKIUY.

Dopmynuposams ONpeNieNeHNs: 00JIaCTH OnpeieneHns pyHKIuu, o0nacTu
3HaueHu# QyHKUUHU, rpadrka QyHKINHU, TUHEHHOW (PYHKIIMHU, TPIMOI
MIPONOPIIMOHAIBHOCTH.

Buvluucnams 31aueHne GyHKIMU 110 33JJaHHOMY 3HAUEHUIO apryMEHTa.
Cocmagnsams TaONUILBI 3HAYCHUN (DYHKIUH.

Cmpoumbo rpaduk GyHKIUH, 3aJaHHON TabmuyHO. CTPOUTh IpaduK JMHEHHON
(YHKIMM 1 IPSAMOI TPOTIOPLIMOHAIBHOCTH.

Onucvieams CBOMCTBA ATHX (QYHKIIHH.

CucTEMBI JIMHEWUHBIX
YpaBHEHUH C IBYMSI
MepEeMEHHBIMHU.

IIpusooums npumepsvi: ypaBHEHHUS C IBYMS ITEPEMEHHBIMHU;

JMHEWHOTO YpaBHEHUS C IBYMS TIEPEMEHHBIMH; CUCTEMBI JBYX JIMHEHHBIX
YpaBHEHUH C JIBYMs TIEPEMEHHBIMH; PEATBHBIX ITPOIIECCOB, TSI KOTOPHIX
ypaBHEHHE C IBYMsI IEPEMEHHBIMU HJIH CUCTEMa YPaBHEHHM C IBYMSsI
MEPEMEHHBIMH SIBIISTFOTCSI MATEMAaTHYECKHMH MOJICIISIMH.

Onpedensmy, SBISECTCS JIA TIapa YUCEIT PEIICHUEM JAaHHOTO YPaBHEHHS C ABYMSI
MepEeMEHHBIMH.

Kommenmuposams: pemieHus ypaBHEHHUS C IBYMS TIEPEMEHHBIMHE; MOSICHSTH, YTO
3HAYHT PEIINTh YPaBHEHUE C IBYMS IEPEMEHHBIMH; UMETh MPEICTABICHHE O
CBOWCTBaX ypaBHEHUH C IByMs NIEPEMEHHBIMHU.

Onucvlgams. CBOMCTBA TpadyiKa TMHEWHOTO YPAaBHCHUS B 3aBUCUMOCTH OT
3HAYCHHUH K0P PUITUESHTOB.

Cmpoums TpaduK TUHEWHOTO YPaBHEHUS C IBYMS IIEPEMEHHBIMHU.

Pewamb cucTeMbl IByX JIMHEHHBIX YpaBHEHUH C IBYMs IIepeMeHHbIMU. Perrath
TEKCTOBBIE 3aJ1a4, B KOTOPBIX CUCTEMA JIBYX JTHHEHHBIX YPAaBHEHHM C JABYMsI
TICPEMEHHBIMH SIBJISICTCS MATEMAaTHYECKOW MOJICJIBIO PEaIbHOTO TpoIiecca.

8 kiace

PanmonanbHbie
BBIPKCHUSI.

Pacnosnasams 1enple panuoOHANbHBIE BBIPaKEHUS, JPOOHBIC pAIOHAJIbHBIC
BBIPAYKCHHUS, IPUBOIUTH IPUMEPHI TAKUX BBIPAKECHHH.

Dopmynuposams:

onpeoenieHus.; PallMOHAILHOTO BBIPAKEHHUS, JIOITYCTUMBIX 3HAYCHU I

NEPEMEHHOM, TOXIECTBEHHO PAaBHBIX BBIPAKEHHMH, TOXKJIECTBA, PABHOCUIIBHBIX
YpaBHEHMH, pALMOHAIBHOTO YpPAaBHEHMs, CTENEHHW C HYJEBBIM IOKa3aTeleM,
CTENIEHU C IEJbIM OTpPHUIATEIbHBIM MOKa3aTeleM, CTaHAAPTHOTO BHJA YHCIA,
00paTHOW NPONOPLUUOHATBHOCTH;

cgolicmea: OCHOBHOE CBOWCTBO pAaIlMOHANBHOW JApOOH, CBOWCTBA CTENEHU C
1EeJIBIM TIOKa3areneM, ypaBHeHui, QyHKuuu y = K/X;

npaeuna: CIOXEHUs, BBIYUTAHUS, YMHOXEHHUs, JeleHus apoOeil, Bo3BeIeHUs
JpoOu B CTEIEHb; YCIOBHE PABEHCTBA IPOOU HYIIO.

Onucvigams TpapuUecKrii METO]] pellieHHs] ypaBHEHUN ¢ OJJHOM MepeMeHHOM.
Ilpumensimy OCHOBHOE CBOMCTBO pallMOHAJIBHOW JApOOM IS COKpalleHus |
npeoOpa3zoBaHus poOeil.

[IpuBoauTh ApOOH K 00IIIEMY 3HAMEHATEITIO.

HaxomuTh cymMMy, pa3HOCTb, IPOU3BEICHUE U YAaCTHOE JpoOeH.




BbINoJIHATE TOXKECTBEHHBIE TPe0Opa30BaHUs PAallMOHAIBHBIX BbIPAXKEHUM.
Pewamb ypaBHEeHHS ¢ IEpEMEHHON B 3HaMEHaTesne Apoou.

Ilpumenams CBOWCTBA CTENEHM C LEIBIM II0KA3aTeleM Mjsl NpeoOpa3oBaHUs
BBIpaXKCHUM.

3anucvléams 4uciia B CTaHAAPTHOM BUJIE.

Bvinoanams nocrpoenue u urenue rpaduka Gynkuuu y = K/X.

KBagparHsle KOpHHU.
JleicTBUTENbHBIC
qyuca.

Onucvligams: TIOHSTHE MHOXKECTBA, JJEMEHTAa MHOXECTBA, CHOCOOBI 3a/JaHUs
MHOXECTB; MHOYKECTBO HATypaJbHBIX YHCEN, MHOXECTBO LEJbIX YHCEI,
MHOECTBO PAllMOHAIBHBIX YHCEJ, MHOKECTBO ACHCTBUTEIBHBIX YHUCEN U CBS3U
MEX/1y 3TUMHU YHCIOBBIMU MHOKECTBAMU;

Pacnoznasamys: paMOHANIBHBIE U UPPALMOHAIBHBIC YUCIIA.

[IpuBOoMTE IpUMEPHI PALIMOHAIBHBIX YUCE U UPPALMOHAIBHBIX YHCEI.
3anucvieams ¢ mOMOIIBI0 (GOPMYIT CBOWMCTBA JEHCTBUH C JCHCTBHTEIHHBIMU
YUCIIAMH.

Dopmynuposamo.:

onpedeneHus. KBAaAPaTHOTO KOPHS M3 YHUCIA; apUPMETHUYECKOro KBaJPaTHOTO
KOpHS W3 YHWCJa, PaBHBIX MHOXECTB, IIOJMHOXECTBA, IEPECEUCHUS MHOXKECTB,
00BEeTMHEHHS MHOYKECTB;

cBO¥iCcTBA: DYHKIHHU y = X, apU()METHYECKOTO KBAAPATHOTO KOPHS, QYHKIUK
y=x.

Cmpoums rpadukn GyHKIHi y = x> 1y = v/x.

[IpumensTh NOHATUS apU(pMETHUYECKOTO KBAJAPATHOTO KOPHS [UIS BBIYMCIICHUS
3HaYEHUH BBIPAXKEHUM, CBOCTBA apu(METHUECKOTO KBaIPATHOTO KOPHSL.
VYrpomars Belpaxkenus. Pemates ypaBHeHHs.. CpaBHUBATH 3HAYEHUS BBIPAKECHUM.
Boimonuate  mpeoOpazoBaHuE  BBIPAKEHUH €  NPUMEHEHUEM  BBIHECEHUS
MHO>KMTEJIS U3-TI0J] 3HaKa KOPHsI, BHECEHUSI MHOKUTEIIA MO 3HAK KOPHSI.
BbInonHATE 0cBOOOXKAEHNE OT UPPALMOHAIIBHOCTY B 3HAMEHaTelle Jpoou, aHaIu3
COOTHOIIEHUH MEKIY YACIOBBIMA MHOKECTBAMU U UX DJIEMCHTAMH.

KBanpaTtHeie
yYpaBHEHUS.

Pacnosnasams v IpUBOINTH TPUMEPHI KBaIPATHBIX YPAaBHEHUN Pa3IMUHBIX BUIOB
(TIOJTHBIX, HETIOJIHBIX, MPUBEICHHBIX ), KBaIPATHBIX TPEXUJICHOB.

Onucwviéams B 00111EM BH/JIE PELICHHE HETIOJHBIX KBaIPATHBIX YpaBHEHUH.
DopMyIHPOBATH:

onpedeneHusi.  ypaBHEHHsS] TEpPBOM  CTEMEHH, KBAJIPAaTHOTO  ypaBHEHHUS;
KBAJ[paTHOTO  TpeX4WieHa, JUCKPUMHHAHTAa KBagpaTHOTO YpPaBHEHHUS U
KBAJI[paTHOTO TpEX4WieHa, KOPHS KBAJApPaTHOTO TpexwieHa; OWKBaApaTHOTO
ypaBHEHUS;

ceoticmaa KBaJIpaTHOTO TPEeXWJIeHa;

3anucvieams GopMyiy KOpHEH KBaJAPATHOTO yPaBHEHHUSI.

HccnenoBaTh KONMMYECTBO KOPHEH KBaJpaTHOTO YpPaBHEHHSI B 3aBHCHUMOCTH OT
3HaKa ero JMCKPUMUHAHTA.

Onucwviéams Ha IPUMEPAX METOJ 3aMEHBI IEPEMEHHOM ISl pelIeHrs ypaBHEHUH.
Haxooums xOpHU KBaJIpaTHBIX YPAaBHEHUN Pa3IMYHBIX BUIOB.

BoInonHATE pa3iiokeHne KBaIpaTHOTO TPeXuIeHa Ha MHOXKUTEIIH.

Haxonuth kopHU ypaBHEHHI, KOTOPbIE CBOIATCS K KBAAPATHBIM.

CocTaBiiaTh KBaJIpaTHbIE YpaBHEHHS U ypaBHEHUS, CBOJSIIMECS K KBaJPAaTHBIM,
SIBJISTFOIIIMECS MaTEeMaTHUYECKUMHU MOJICITISIMU peabHbIX CUTYalIUH.

9 xiacc

HepaseHncrsa.

Pacnoznasame v npuBOAUTH MPUMEPHI YUCIOBBIX HEPABEHCTB, HEPABEHCTB C
NepEMEHHBIMU, JINHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHOMU, JBOMHBIX
HEpPaBEHCTB.

Dopmynuposamy.

onpeodeiieHus: CPAaBHEHHsI IBYX YHCETl, PEIICHHs] HEPaBEHCTBA C OJHON
MePEMEHHOM, pABHOCHJIbHBIX HEPABEHCTB, PEUIEHUSI CUCTEMBI HEPABEHCTB C
OJIHO TepeMeHHOM, 001acTH ONpeAeTICHUS BBIPAKCHHUS,

€6801iCMe6a YNCIIOBbIX HEPABEHCTB, CJIIOKEHUS U YMHOKEHHUS YUCIOBBIX
HEPABEHCTB.




/loka3vlieamp: CBOMCTBA YUCIOBBIX HEPABEHCTB, TEOPEMBI O CIOKEHUU U
YMHO>KEHUH YHUCIOBBIX HEPABEHCTB.

Pewamy nuHeliHbIe HEPAaBEHCTBA. 3alIUCHIBATh PELLICHNUS HEPABEHCTB U UX CUCTEM
B BH/JIE YHUCJIOBBIX IPOMEXKYTKOB, 00BEUHEHHUS], IEPECEUEHUS] UUCITIOBBIX
IIPOMEXYTKOB. Pemarh cucremy HEpaBeHCTB € OJIHOM nepeMeHHol. O1ieHUBaTh
3HaueHue BhlpakeHUs. M300paxaTh Ha KOOPAMHATHOM MPSAMOM 3a/laHHBIE
HEPABEHCTBAMU YHCIIOBBIE IIPOMEKYTKHU.

KBanparnunas
byHKIHS.

Onucvieams oHsATHE QYHKIIUHN KaK MPaBUIIA, YCTAHABIMBAIOIIETO CBSI3b MEXKITY
2JIEMEHTaMU JBYX MHOKECTB.

Dopmynuposamy.

onpedenenus: Hyns (QyHKIHH; TPOMEKYTKOB 3HAKOTIOCTOSTHCTBA (DYHKITHH;
(dyHKIMY, Bo3pacTaromniei (yObIBaromiei) Ha MHOXECTBE; KBAAPATUIHON
(GyHKIMU; KBapaTHOTO HEPABEHCTBA;

ceoticmea KBaIpaTUUHON QYHKIUU; npaguia OCTpoeHus rpadukoB GyHKIHM ¢
nmomoIibko mpeodpazosanuii Buaa f(xX) — f(x) + b; f(x) — f(x+a); f(x) — k f(x).
Cmpoumb Tpaduku GyHKIMH ¢ MOMOIIbIO TpeoOpazoBanuii Buaa f(x) — f(x) + b;
f(x) — f(x+a); f(x) — kf(x).

Cmpoump rpaduk kBagparuuHoi pynkuu. [1o rpaduky kBagpatnuHoil GyHKINN
OIMCBIBATh €€ CBOMCTBA.

Onucvieams cXeMaTUYHOE PACIIONIOKEHNE TapabosIbl OTHOCUTENIBHO OCH abcuuce
B 3aBHCHMOCTH OT 3HaKa CTapiiero KodQpQpuiimeHTa u JUCKpUMHHAHTa
COOTBETCTBYIOIIETO KBaIPATHOTO TPEXUJICHA.

Pewams xBaipaTHbIE HEPABEHCTBA, UCMOJb3Ys CXEMY PACIOJIOKEHUS apadoIbl
OTHOCHTEJIBHO OCH abcLUCC.

Onucvieams TpadUUIeCKUl METO PEIlIEHUs] CUCTEMBI IByX YPaBHEHUH ¢ ABYMS
MePEMEHHBIMH, METO/] TOICTAHOBKH U METOJI CJIOKEHHUSI I PELIEHHUS CUCTEMBI
JIBYX YpPaBHEHUI ¢ JBYMs IEPEMEHHBIMHU, OJTHO U3 KOTOPBIX HE SABJISAETCA
JIMHEHHBIM.

Pewamb TEKCTOBBIE 3a/1a4, B KOTOPBIX CUCTEMA JBYX YPaBHEHHH C ABYMsI
NIEPEMEHHBIMH SIBJISICTCS MaTEMAaTU4YECKON MOJIENbIO peallbHOIO Ipoliecca,

Y MHTEPIIPETHPOBATH PE3YJIbTAT PEIICHHUS CUCTEMBbI/

OJIEMEHTEI
MPUKIaAHON
MaTEMATHKH.

IIpusooums npumepwl: MaTEMaTUUECKUX MOJIeNIeH peabHbIX CUTYAIIHiA;
NPUKIATHBIX 334a4; TPUOIMKEHHBIX BEJIHYMH; UCIIOIb30BAHUS KOMOUHATOPHBIX
IPaBUJI CyMMBbI U IPOU3BEACHHUS; CIy4ailHbIX COOBITUMN, BKIIIOYAs IOCTOBEPHBIE U
HEBO3MOJKHBIE COOBITHS; OTBITOB C PABHOBEPOSITHBIMHU HCXOJIaMU; TIPE/ICTaBICHHUS
CTAaTHUCTUYECKUX JAHHBIX B BUJE TAaOJIUII, AUAarpaMM, rpauKoB; UCIOJIb30BaAHUS
BEPOSITHOCTHBIX CBOMCTB OKPY>KAIOLIUX SIBICHUM.

Dopmynuposamy.

onpedeneHus: AbCOMIOTHOM MOTPEIIHOCTH, OTHOCUTEILHON MOTPEIIHOCTH,
JIOCTOBEPHOTO COOBITHSI, HEBO3MOKHOTO COOBITHS; KJIACCHUECKOE OIpE/ICTICHHE
BEPOSITHOCTH;

npasuia: KOMOMHATOPHOE MPABUIIO CYMMbI, KOMOMHATOPHOE MPABUIIO
POU3BEICHUS.

Onucvlgams 3Tanbl PELICHUs NPUKIATHON 3aauu.

Toscuame u 3anucvieams GOPMYIy CIOXKHBIX IPOLeHTOB. [IpoBoANTH
HPOLIEHTHBIE PACUETHI C MCIIOJIB30BAaHUEM CIIOKHBIX ITPOLIEHTOB.

Haxooums TOYHOCTH MPpUOIMKEHUS TIO Ta0IuLe TPUOIMKEHHBIX 3HAUCHUN
BeMYMHBL. Vcnoap30BaTh pa3nuuHble (JOPMBbI 3aIIMCH TPUOIIMHKEHHOTO
3Ha4YeHUs BeIMUMHbl. OLleHUBaTh NPUOIMKEHHOE 3HAUCHNE BEJINYHMHBL.
1Ipo6ooums OTBITHI CO CIyYalHBIMH UCXOJaMU.

[osicHATH M 3anuchIBaTh (OPMYITY HAX0XKIECHHS YaCTOTHI CITy4ailHOTO COOBITHSI.
OnuchIBaTh CTATUCTUYECKYIO OIIEHKY BEPOSITHOCTU CIIy4aifHOTO COOBITHSL.
HaxomuTh BEpOSITHOCTD CITy4aifHOrO COOBITHS B ONBITaX C PABHOBEPOSITHBIMU
HCXO0/IaMHU.

Onucwvlgams 3Tanbl CTATUCTUYECKOTO HcciaenoBanus. OQopMisTe HHPOPMALIHIO B
BHJIe Tabnui v quarpamm. M3BiekaTh HHGOpMAIHIO U3 TaOIHIl B TUarpamm.




Haxonuth 1 mpuBOAUTE IPUMEPHI UCTIOIB30BAHUS CTATUCTUICCKIX
XapaKTePUCTUK COBOKYITHOCTH JIAaHHBIX: CPEJJHEE 3HAUEHUE, MOJIa, pa3Max,
MeaHa BIOOPKH.
Hucnosblie Ilpusooums npumepul: MOCIEIOBATEILHOCTEHN; YMUCIOBBIX MOCIIEI0BATEILHOCTEH,
MOCIIEIOBATEIBLHOCT | B YACTHOCTH apU(PMETHUECKOHN U TeOMETPUUYECKON MPOTPECCHil; HCIIOIb30BAHMS
u. MOCIIEIOBATEILHOCTEH B PEATbHOM KU3HU; 3a/1a4, B KOTOPHIX paCCMaTPUBAIOTCS
CYMMBI ¢ OECKOHEYHBIM YHCIIOM CJIaracMbIX.
Onucvlgams: IOHATHS TIOCIIEIOBATEILHOCTH, YICHA MOCICI0BATEIBHOCTH;
crocoOBbI 3a[aHus TIOCIIEI0BATEIBHOCTH.
Buiyucisams: anena nocineq0BaTeNbHOCTH, 3alaHHON (POPMYITIOi N-TO WieHa Wi
PEKyppEHTHO.
Dopmynuposamy.
oTpesieNieHus: apu(pMETHIECKON POTPECCUH, TEOMETPHUYECKON IIPOTPECCUH;
CBOMCTBA YJICHOB apU(PMETHUECKON ¥ T€OMETPUUECKOM MPOTPECCUH.
3adasams apu(PMETUUYECKYIO U TEOMETPUUECKYIO ITPOTPECCUN PEKYPPEHTHO.
3anucvieamv u nosichame GOPMYNBI  OOIIETO WieHa apu(PMETHYECKOH U
reOMETPUYECKON IPOTPECCUN.
3anuchIBaTh M JIOKA3bIBaTh: (POPMYJIBI CYMMBI N TIEPBBIX WICHOB apu(PMETHISCKOM
U T€OMETPUUYECKO nporpeccuii; GopMyJibl, BbIpaskarolue CBOMCTBA YWIEHOB
apu(mMeTHyecKoil 1 reOMeTPUUECKON IPOTPECCHIA.
BbIaucisTe cyMMy OE€CKOHEUHOW TeOMETPHUYECKO Mporpeccuu, y Kotopoii || < 1.
[IpencraBnsTe OECKOHEYHBIE TIEPHUOANMUECKHIE IPOOH B BUE OOBIKHOBEHHBIX
TpoOei.
Y4yeOHO-TeMaTHYeCKO€e MJIAHUPOBAHME.
Ne Paznen. Koia-Bo B Tom uncie
4acoB KOHTPOJIbHBIE PA0OTHI
7 Kjaacc
1. I'maa |. JIunelinoe ypaBHEHHE C OJTHON NTEPEMEHHOM. 15 1
2. I'maga Il. I{enbie BeIpaskeHHUS. 52 4
3. I'maga |1l. ®ynknmm. 12 1
4, I'maBa V. Cuctembl TMHEHHBIX YPAaBHEHHUH C IBYMS 19 1
MIepeMEHHBIMU
5 [ToBTOpEHME U crcTeMaTH3alus Y9eOHOT0 MaTepuaa. 7 1
HTroro: 105 8
8 kaacce
1 I'maBa |. PaniioHanbHbBIE BRIpAKEHUS. 44 3
2 I'maBa |l. KBanpartasie kopHH. /[elicTBUTENbHBIC YHCIA. 25 1
3 I'maga Ill. KBagpatHsie ypaBHEHUSI. 26 2
4 IToBTOpEHUe U cucTemMaTH3aIys y4eOHOTO MaTepuaa. 10 1
Hroro 105 8
9 kJaacce
1 Hepasencrsa. 21 1
2 KBanpatnunas GyHKIus. 32 2
3 DJIEMEHTHI NPUKIAJHON MATEMAaTHKHU. 21 1
4 YucnoBwle NOCIIEN0BATEIHLHOCTH. 21 1
5 IToBTOpEHUE U cucTeMaTH3anus y4eOHOro MaTepuana. 10 1
HTroro 105 6

KoppexkuuoHHbie BO3MOKHOCTH TIpeAMeTa:

MaremaTrika B 0Oy4eHHHU JeTed C OTPAaHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBBS pellaeT OJHY U3
BaXHEUIIMX CICIUATBHBIX 337a4 — MPEO0JIOJICHUE HEIOCTATKOB TIO3HABATEIILHOW JIESITEILHOCTH Y JIeTeH ¢
HapyIICHUSIMHA pa3BUTHs. V3yueHHe MaTeMaTHKK HalpaBJieHO Ha (JOPMHUPOBAHUE MBIIIJICHHS, Pa3BUTHUS
MO3HABATEJIbHBIX CIOCOOHOCTEH, (POPMHUPOBAHUE U KOPPEKIIUIO ONEpaluii CpaBHEHUS, aHaJIM3a, CUHTE3a,




0000IIeHNsT U KOHKPETHU3allMU; HA CO3JaHUE YCJOBHUU JUISI KOPPEKIMU TMaMSATH, BHUMAHUS U JIPYTUX
TICUXUYECKUX MPOLIECCOB.
B mnpomecce oOydeHus MaTreMaTHKE pa3BHBAETCS pEUYb YydallMXcs, OO0Oramaercs CrenuaJbHbIMU
MaTeMaTHYECKUMHU TEPMUHAMH W BBIPAKEHHMSIMU WX CIOBAph. YUalllUecs y4aTrcsi KOMMEHTHPOBATH CBOIO
JeATeIbHOCTh, JaBaTh MOJHBIM CIOBAapHBI OTYET O PEIIEHUH 3a]aud, BBIOJHATH apu(pMeTHuecKue
JEUCTBUA.
Leabi0 KOppeKUHOHHOI PadoOTHI sBIIETCS OOecleYeHue KOPPEKIMHM HEAOCTATKOB B (DU3MYECKOM U
MICUXUYECKOM PAa3BUTUU OOYYAIOUIMXCS C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBbSI M OKa3aHHE
MIOMOIIIA B OCBOCHHUH TPOTPAMMBI.
3agayM KOPpPEeKIMOHHOI padoThI:
YIIOBJIETBOPEHHE OCOOBIX 00pa30BaATEIIHHBIX TIOTPEOHOCTEH;
KOPPEKIOHHAs! TIOMOIIIb B OBJIAJICHUN 0a30BBIM COJIEpPYKAHIEM OOyICHNS;
Pa3BUTHE SMOIMOHAIBHO-TIMYHOCTHOM c(hepbl M KOPPEKIIMS €€ HEIOCTaTKOB;
pa3BUTHE MTO3HABATENBHOM JAESTEBHOCTH ¥ (POPMUPOBAHUE BBICIINX ICUXUYECKUX (PYHKIIHIL;
(hopMHpOBaHKE TIPOU3BOILHOM PETYIIAIH ACSTEHFHOCTH 1 TIOBE/ICHUS
KOPPEKLMS HapyIIEHUI YCTHOM U TMCBMEHHOW peyu;
o0ecrieueHre ycrexa B Pa3MuHbIX BUIAX JESTEIBHOCTH C IENBIO TOBBIIICHUS MOTHBAIMH K ITKOJBHOMY
00y4eHHIO.
Opranu3anuu y4eOHOro npouecca:
et ¢ OB3 u3-3a ocoOeHHOCTEH CBOETO NMCHUXO(DU3MUYECKOTO Pa3BUTHS MUMEIOT 0COObIe 00pa3oBaTeIbHBIC
MOTPEOHOCTH M C TPYIOM YCBaWMBAIOT mporpammy mo amredpe. Ilostomy B oBiameHun 0a30BBIM
CoJiepKaHUEM O0YJEHUS TOJTyJar0T pa3INIHbIe BHIbI KOPPEKIHMOHHOW MOMOIIN:
® MPOXOJUT KOPPEKLMSI 3HAHUN U YMEHHUN yJaInXCs;
e  YBENMYMBACTCS KOJMYECTBO YNMPKHEHWH W 3a/laHWH, CBSI3aHHBIX C MPAKTHUECKOW IEATEITBHOCTHIO
yJaIIUXCS;
® TEOPETHYECKUI Marepuall U3ydyaeTcsl B MPOLEcCe PEHICHHs 3a7a4 U BBIMOIHEHHS 3aJaHUi HarJIsiTHO-
MIPaKTUYECKOTO Xapakrepa;
e MarepHall M3y4aeTcss HEOOJBIIMMH J103aMH, C TOCTENEHHBIM €ro YCIOXXHEHHEM, YBEIUYUBas
KOJIMYECTBO TPEHUPOBOUHBIX YIPAKHEHUH;
® YBEJIMYUBAETCS KOJMYECTBO YHNPAKHEHWH HaA pPa3BUTUE BHUMAHUS, MaMITH, BOCHPHSITHUSA,
MBIILJICHHS, aHATUTUKO - CHHTETHYECKOMU JeATeIbHOCTH;
® CMEHa Pa3IMYHBIX BUIOB JCSITEILHOCTU BO BPEMSI yPOKa;
e yuéT TemIa JeATEIbHOCTH YUallluXCs;
e OKa3zaHHe JI03UPOBAHHOU MOMOIIY;
e Mo3TanHoOe (GOPMUPOBAHUE YMCTBEHHBIX JICHCTBUI;
e onepexaroliee KOHCYIbTUPOBAHUE 10 TPYAHBIM TEMaM;
e MpuHATHE peOEHKA, UTHOPUPOBAHNE HEKOTOPHIX HETaTUBHBIX MOCTYIKOB;
y4eT aKTyallbHbIX M MOTEHIHMAIbHBIX BO3MOXKHOCTEH, oOecredueHrne WHIUBUAYAIBHOTO TeMIla
0o0yueHus U IPOABIKEHUS;
npoQuIaKTUKA U KOPPEKLUS COLMOKYIBTYPHOM M IIKOJIBHOMN Je3aanTaluu;
obecrnieueHre peOEHKY ycrexa B JOCTYIHBIX eMYy BUAAX JIeATEIbHOCTU
WCII0JIb30BaHKE OTIOPHBIX CXeM, TaOIuIl, IIa0JI0OHOB, TOCTYITHBIX UHCTPYKLUN, TPE3CHTAIINH UT. 1.
UCIOJIb30BAHUE MOOIIPEHNH, MOBBIIIEHNE CAMOOLIEHKH peOeHKa, YKpeIJIeHHe B HEM BEphl B CBOU
CHJIBI,
e [03TanHoe 00001IeHNE MPOIeTIaHHON Ha ypoKe padoThI.
Tunbl ypokoB: ypoK H3y4eHHs HOBOTO MaTepuana, YpoK - Wrpa, KOMOWHUPOBAHHBIM YpPOK, YpOK
pereHus 3a1a4, 000O0IIEHUs M CUCTEMAaTU3alMK 3HaHUH, YPOK 3aKpEeIICHUs] 3HaHUH, YPOK - KOHTPOJIbHAs
pa0ora.
Buabl geAaTebHOCTH: MHIUBHIyalbHas paboTa, ppoHTanbHas paboTta, paboTa B rpymnmax, napax.
Texnosornu:  JIMUHOCTHO-OPUEHTUPOBAHHAS TEXHOJOTUS,, ~UTPOBbIE  TEXHOJOTHUH,  TEXHOJOTHS
mpoOJIeMHOr0  OOydeHHus, TEXHOJOTHS ypoBHeBoW nuddepeHnmanum, 3I0poBbecOEperarime
texnosoruu, UKT.

TemaTHuyeckoe INIAHKPOBAaHKE B 7 Kjacce.

Howmep Pa3nen nporpammsl, TemMa ypoka Kon-Bo
ypokKa 4acoB




IToBTOpEHue.

1

[Tponopuuu. OCHOBHOE CBOMCTBO IIPONOPLIUU.

L

2 KoopaunaTHast miocKkocTs.
I'naesa 1. JInneiinoe ypaBHeHHe ¢ 0JIHOI NepeMeHHOM. 15
3-4 Benenue B anreopy. 2
5 Bxoonaa konmponvnan paboma. 1
6-10 JIuHeliHOe ypaBHEHUE C OJTHOW MEPEeMEHHOM. 5
11-15 Pemrenne 3aga4 ¢ MOMOIIBIO YPABHEHUH. 3)
16 [ToBTOpEHUE U cucTeMaTH3alys y4eOHOTO MaTepuaa. 1
17 Konumponsnan paboma Nel no meme: «/Iuneiinoe ypaenenue ¢ 00Houl 1
nepemeHHou»
I'naga 2. llenble BbIpaKeHUs. 52
18 Pabota Haj ommOkaMu. TOXKIECTBEHHO PaBHbIE BBIPAKEHHUSL. 1
19 ToX/IeCTBEHHO paBHBIC BBIPAKEHHSL. 1
20-22 CreneHb HaTypaJbHBIM ITOKA3aTEJIEM. 3
23-25 CBoJicTBa CTENEHU C HATYpaJIbHBIM IOKA3aTEEM. 3
26-27 OnHOYIIEHBI. 2
28 MHOTOYJIEHBI. 1
29-31 CrnoxeHue ¥ BBIYUTaHUE MHOTOUYJICHOB. 3
32 Konumponvnasa paooma Ne 2 no meme «Cmenenv ¢ HamypaibHblm 1
nokazamenem. Cnodxcenue u gblyumanue MHO20471€H08)
33 PaboTa Ha ommOKamu. 1
34-36 YMHOXEHME OHOUJIEHA HA MHOTOYJIEH. 3
37-40 YMHOKEHHE MHOTOYJICHA HA MHOTOYJICH. 4
41-43 Pa3no)xeHre MHOTOUJI€HOB Ha MHOYKHUTEIIH. 3
44-46 Metoj rpynmupOBKH. 3
47 Konumponvnaa paboma Ne 3 no meme « Ymnosrcenue MmHo2041€H08) 1
48 Pabota nag omubOkamu. [Ipon3BeneHne pasHOCTH U CyMMBI IBYX 1
BBIPAKCHUM.
49-50 [IpousBeneHne pasHOCTH U CYMMBI JIBYX BBIPAKEHUH. 2
51-52 Pa3HocTh KBaipaTOB ABYX BBHIPAKCHHM. 2
53-56 KBagpar cymMMbI 1 KBaapaT pa3HOCTH JBYX BBIPAKECHUM. 4
57-59 [IpeoOpazoBaHue MHOTOWICHA B KBAJPaT CYMMbI HJIM PA3HOCTH JABYX 3
BBIPAKCHUH.
60 Koumponvnaa paooma Ne 4 no meme: «Keaopam cymmot u keaopam 1
paznocmu 08yx evipaxcenuil. Paznocms xkeadpamos 08yx eviparcenuii»
61-62 CymMa ¥ pa3HOCTh KyOOB JIBYX BBIPQ)KEHUH. 2
63-66 [IpuMeHeHHe pa3IMYHbIX CIOCOO0B Pa3jI0KEHUS MHOTOUYICHA Ha 4
MHOKHUTEJIH.
67-68 IToBTOpEHue U cucTemMaTH3aIys yaeOHOro MaTepuaa. 2
69 Konmponsnas paboma Ne 5 no meme: «Paznoycenue mnozounena Ha 1
MHOMCUmeNU»
I'nasa 3. ®yHKUMHU. 12
70 PaGorta Hag ommOkamu. CBsi3u Mex 1y BenununHaMu. OYHKIINS. 1
71 CBsi3u Mex 1y BennunHaMu. OyHKIus. 1
72-73 CrniocoObI 3a1aHus (QYHKITHH. 2
74-75 I'paduk Qynkuuu. 2
76-79 Jluneitnas QyHkuus, e€ rpaduk u cBOHCTBa. 4
80 [ToBTOpEHUE U cucTeMaTH3alus y4eOHOro MaTepuaa. 1
81 Konmponvnasa paboma Ne 6 no meme: «/Iuneitnaa gpynkyusny 1
I'nmaBa 4. CucreMbl JIMHEHHBIX YPABHEHHUI ¢ IBYMs IlepeMEHHBIMHU. 19
82-83 YpaBHEHMS C IByMsI IEPEMEHHBIMU. 2
84-86 JIuHeltHOe ypaBHEHUE ¢ JBYMsI IEPEMEHHBIMU U €r0 TpaduK. 3
87-89 CucteMbl ypaBHEHHH ¢ ABYMsI nepeMeHHbIMU. [ 'paduueckuii MmeTon 3




peuIeHusl CUCTEMBI ABYX JIMHEVHBIX YPABHEHMM C IBYMs IEPEMEHHBIMH.

90-91 Pemienue cucremM TMHEWHBIX YPAaBHEHHH METOJIOM IOJACTAaHOBKH. 2
92-94 Pemenue cucreM JIMHEHHBIX YpaBHEHUI METOZOM CIIOKEHHUS. 3
95-98 Perienue 3a1a4 ¢ TOMOIIBIO CHCTEM JIMHEWHBIX YPaBHEHUH. 4
99 IToBTOpEHUE U cucTemMaTH3aIMs Y9e0HOTO MaTepuaa. 1
100 Konmponvnasa paooma Ne 7 no meme: «Pewrenue cucmem ypagnenuil u 1
3a0auy
IloBTOpeHue M cucTeMaTH3AMsA Y4eOHOr0 MaTepHuaJia. 5
101 Pabora Han ommbOkamu. Penenne TMHEHHBIX YpaBHEHUN C OJHOU 1
MIEPEMEHHOM.
102 Pemienue 3a1a4 ¢ TOMOIIBIO YpaBHEHHH. 1
103 PazioxeHre MHOTOYICHOB Ha MHOYKUTEIIH. 1
104 Hmozo6asa konmpoavnas paboma 1
105 PaboTa Hag ommOKamH. 1
Hroro 3a roa: 105 4., u3 Hux k/p — 8 u.
TemaTH4ecKkoe NJIaHNPOBaHHE B 8 KJiacce.
Ne Pa3znen nporpamMmsl, TemMa ypoka KomnuecTso
ypoKa 4acoB
IloBTOpEeHUe Kypca ajaredpsl 7 KJacc. 5
1 [ToBTOpEHME M crucTeMaTU3alKs 3HAHUH 110 TeMe «JIMHEeHbIe ypaBHEHUS © 1
OJIHOW ITEPEMEHHOMN
2 [ToBTOpeHue u cucremaTuzanus 3HaHu 1o Teme «IIpumenenne Gopmyn 1
COKPAIIEHHOTO YMHOKEHHSDY
3 IToBTOpEeHME M cucTemaTu3anusa 3HaHu o Teme «DyHKIusI» 1
4 [ToBTOpEeHME M cucTemMaTr3alus 3Hanuil o Teme «Cucrema ypaBHEHUH ¢ IByMS 1
TIEPEMEHHBIMI.
5 Bxoanasi KOHTpoJILHAs padoTa. 1
I'naBa 1. PannoHajibHble BbIPAsKEHUS 44
6-7 | PanimonanwpHBIC TpOOH. 2
8-10 | OcHOBHOE CBOMCTBO palMOHAIBHOU JPOOH. 3
11-13 | Cnoxxenue u BBIYMTAHUE pPAIMOHAIBHBIX JpoOel ¢ OJMHAKOBBIMHU 3
3HAMEHATEISIMMU.
14-18 | CrnoxxeHre 1 BEIYMTAHKUE PAMOHAIBHBIX APOOEH ¢ pa3HBIMU 3HAMEHATEIISIMH. 5

19 | IloBTOpeHue u cucTeMaTu3anus y4eOHOTO MaTepHaia. 1

20 | KouTpoabnasi padora Nel «CroeHue U BEIYUTAHUE PAITMOHAIBHBIX IPOOC» 1
21-22 | YMHOXEHHE U JCJICHUE PallMOHAIBHBIX APOOCH. 2
23-24 | Bo3BeneHne palmoHAIBHOM IPOOU B CTEIICHb. 2
25-28 | ToxecTBeHHBIE TPEOOPA30BaAHUS PAIMOHAIBHBIX BBIPAYKCHUH. 4

29 | KonTpouabHas pa6ora Ne2 « YMHOXKEHUE U JICJICHUE PAlMOHAIBHBIX APOOeii» 1

30 PabGora Hazx ommOkamu. 1
31-34 | PaBHOCHIIbHBIC ypaBHEHUS. PanimoHanbpHble ypaBHEHUS. 4
35-38 | CreneHsb C 11e7bIM OTPULIATEIbHBIM ITOKA3aTENIEM. 4
39-42 | CBolCTBa CTETIEHU C IIeJIBIM [TOKa3aTeIeM. 5
43-46 | dynkuus y = k/X u ee rpaduk. 4

47 | IloBTOopeHue u cucTemMaTu3anus yaeOHOro mMarepuaia. 1

48 | KontpoubHas padora Ne3 «PanumonanbHble ypaBHeHHsA. CTeNeHb C LEIbIM 1

OTpHIIATEIbHBIM ToKa3ateeM. Oyukius y = k/X u ee rpadux»

49 | PaboTa Hag ommOKaMH. 1
I'nasa |l. KBaapaTHble kopHu. [lelicTBUTeNbHBIE YHCIA. 25
50-52 | dyHkuus y = x° u ee rpaduk. 3
53-55 | KBagpaTHble KOpHH. Apu(METHYECKHI KBaIpaTHBIA KOPEHb. 3
56-57 | MHOXECTBO U €ro 3JIEMEHTHI. 2
58-59 | IlongmHuosxkecTBo. Onepariii HaJy MHOXKECTBAMH. 2
60-61 | YucnoBble MHOXKECTBA. 2




62-65 | CoiicTBa apu(pMeTHIECKOro KBaJIpaTHOTO KOPHSI. 4
66-70 | ToxnecTBeHHBIE TPe0OPa30BaHUs BRIPAKEHUH, COAEpKAIINUX apu(hMETHUECKIE 5
KBaJ[paTHbIC KOPHH.

71-72 | dynxums y = VX u ee rpaduxk. 2
73- | [loBTOpeHue u cuctemMaTH3aIys yaieOHOTr0 MaTepuaa. 1
74 | KonTpouabHas padora Ne4 «KBajgpaTHble KOpHU» 1

I'naBa 3. KBaapaTHble ypaBHeHHUS 26

75-78 | KBagpaTHble ypaBHeHUs. PenieHrne HemoJIHBIX KBAIPATHBIX YPaBHEHHH. 4

79-82 | ®opmyrna KOpHEH KBaIpaTHOTO YPaBHEHHUS. 4
83 | [loBTopenue u cucrtemMaTH3aIys y9eOHOT0 MaTepuaa. 1
84 | KontpoabHas padora Ne5 «KBanpaTHble ypaBHEHUS» 1
85 | Pabora Hax ommbkamu. 1

86-88 | KBangpaTHslii TpexwieH. Pa3noxenne KBaJpaTHOTO TPEXWICHA HA MHOKHUTEIIH. 3

89-93 | Pemenune ypaBHEHMIA, CBOIMXCS K KBAIPATHBIM YPABHEHUSIM. 5

94-98 | ParmoHaIpHBIC YpaBHEHHS KaK MAaTEMATHYECKHE MOJICITH PeaTbHBIX CUTYaIHH. 5
99 | IloBTOpenue u cucreMartuzanms ydeOHOro MaTtepuana mo teme «KpampaTHbie 1

YpaBHEHHSD)

100 | KonTpoabHasi paboTta Ne6 «YpaBHEHHUs, CBOISIINECS K KBaIPATHBIM» 1

IToBTOpEHHE U cUCTEMATH3AIMSA Y4eOHOr0 MaTepuaJia 5
101 | [NoBTOpenue mo Teme «ParrioHaIbHBIC BRIPYKEHHSD» 2
102 | MToroBas KOHTpOJIbHAS padOTa. 1
103 | AHamm3 KOHTPOJIBHOM pabOTHI. 1

104- | Cucremarusamnus 1 00001IeHe 3HaHU 3a 8 Kitace 2

105

TemaTuyeckoe miIaHMmpoBaHue B 9 Kiiacce
Ne ypoka Pa3znes nporpamMmebl, TeMa ypoka KoJu-Bo
4acoB
IloBTOpeHue Kypca anaredpnl 8 Kiacca. 2
1 PanmioHanbHbBIC BEIPKCHHUSL. 1
2 KBanparHeie ypaBHEHHUS. 1
I'nmaBa 1. HepaBencrBa. 21
3-4 UwucnoBsie HEpaBEHCTBA. 2
5 BxoaHasi KOHTpPoJIbHAs padoTa. 1
6-7 OCHOBHBIE CBOMCTBA YMCIIOBBIX HEPABCHCTB. 2
8-10 Crno>xeHre ¥ yMHOXKEHHE YUCIIOBBIX HepaBeHCTB. OIleHUBaHUE 3HAYCHUS 3
BBIPKCHHUSI.
11 HepaBeHcTBa ¢ 01HOM MEpEeMEHHOM. 1
12-16 | Pemenue TMHEHHBIX HEPABEHCTB C OJHOU IepeMeHHOM. UnciioBbie 5
IPOMEXYTKH.

17-20 | Cucremsl TMHEHHBIX HEPABEHCTB C OJTHON MEPEMEHHOM. 4
21 IToBTOpEHUE U cucTeMaTH3alus y4eOHOro MaTepuaa. 1
22 KonTtpoabHnas padora Nel no reme «HepaBencrsa» 1
23 Pabora Hazg omubOKkamu. 1

I'naBa 2. KBagparuunas ¢pyHkuus. 32

24-26 | IloBTOpeHHE U paclIUpeHHe CBEACHUN O QYHKIUH. 3

27-29 | CpoiicTBa QYHKIUH. 3

30-31 | Ilocrpoenue rpadpuka pynkuun y=Kf(x). 2

32-35 | Iloctpoennue rpapuka pynkuuit y=f(X)+b u y=f(x+a). 4

36-41 | KBagparuunas ¢yHkuus, e€ rpaduk U CBONCTBA. 6
42 KonTtposabsHnas pabora Ne2 no teme «KBaaparnunas pyHkums» 1
43 Pabora Haj ommbkamu. Pernenne kBaipaTHbIX HEPABEHCTB. 1

44-48 | PemieHue KBaJpaTHBIX HEPABCHCTB. 3)




49-53 | CucreMbl ypaBHEHHH C IByMs MTEPEMEHHBIMHU. 3)
o4 [ToBTOpEeHMe U cucTremMaTu3anus yueOHOTO MaTepuaa. 1
55 KonTposabHas padora Ne3 no teme «KBaaparuunasi pynkuus» 1

I'maBa 3. DyieMeHTBI NIPUKJIATHONH MATEMATHKH. 21
56 Pabora Haj ommbOkamu. MaTemaTnueckoe MOJICIIMPOBAHHUE. 1

57-58 | MaTtemaTtnueckoe MOJICIIUPOBAHHE. 2

59-61 | [IpoueHTHBIC pacUETHI. 3

62-63 | AGcCoJIOTHASI U OTHOCHTEIbHAS MOTPEITHOCTH. 2

64-66 | OcHoBHBIE NTpaBHJIa KOMOMHATOPHKH. 3

67-68 | YacroTa 1 BEpOSITHOCTH CITy9aifHOTO COOBITHSI. 2

69-71 | Kimaccuueckoe onpeneneHue BeposiTHOCTH. 3

72-74 HauanbHbie CBEIEHHS O CTATUCTHUKE. 3
75 [ToBTOpEeHME U crcTeMaTH3alus yaeOHOTO MaTepuaa. 1
76 KonTpoabHas padora Ned4 o teme «1eMeHThI NPUKJIATHOM 1

MaTeMaTHKH»
I'naBa 4. YucJjioBble 10CJ1€10BATEITbHOCTH. 21
77 Pa6ota Haj ommOkamu. YncnoBble NOCIe10BaTEIbHOCTH. 1
78 Yucnosle OCIIEI0BATEIBHOCTH. 1

79-82 | Apudmerndeckas mporpeccusl. 4

83-86 | Cymma N mepBBIX WICHOB apu(PMETHIECKON MPOTPECCHH. 4

87-89 | 'eomerpuyeckas mporpeccusi. 3

90-92 | Cymma N mepBBIX YWICHOB F€OMETPUIECKOH MPOTPECcCHH. 3

93-95 | Cymma GeCKOHEYHOH reOMeTpUYECKOH MPOTPecCHd, y KOTOPOi MOIYITh 3

3HaMeHarenst MeHble 1.
96 [ToBTOpEHME M cHCTEeMaTH3alUs Y9eOHOTO MaTepuraa. 1
97 KonTpoabHas padora Ne5 mo teme «UncjioBbie MOCIeA0BATEILHOCTH 1
IloBTOpEHUE M cUcTEeMATU3ALMS Y4eOHOr0 MaTepuaJa. 8
98 PaboTa Hasx ommOKkamu. 1
99 [ToBTOpeHue o TeMe «PannoHaIbHBIC BHIPAKEHUS 1
100 [ToBTOpeHne 1o TeMe «YpaBHEHUS U CHCTEMbI YPaBHECHHIN 1
101 [ToBTOpenue no Teme «HepaBeHCTBA M CUCTEMBI HEPABEHCTB C OJHOU 1
MePEMEHHON»
102 [ToBTOpeHue o TemMe «DYHKITHNY 1
103 HToroBasi KOHTpOJIbHasI padoTa. 1
104 PabGoTa Haz ommoOkamu. 1
105 HToroBslii ypok 1o Kypcy anreopsl 9 kiacca. 1

COINACOBAHO COrNnACOBAHO
MNpoToKOA 3acefaHnAa MeTogn4eckoro 3amecTtutenb anpektopa no YMP
obbeanHeHuA A.l. XnbicToBa
y4yntenen oCHOBHOM LLKObI 27 asrycta 2022 roga

4OV COLW «MNepcnektusa»
oT 27 asrycta 2022 roga Ne 1
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