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[TOACHUTEJIbHAA 3AIINCKA

PabGouass mnporpamma 1o Maremartuke s OOydaroIIMXCs C  3aJIepKKOU
ncuxuueckoro pasputus (najgee — 3[1P) Ha ypoBHEe OCHOBHOrO 00IIero 0Opa3oBaHUS
MOJATrOTOBJIeHa Ha ocHOBe DefepanbHOrO TOCYAapCTBEHHOTO 00pa3oBaTeIbHOTO
cTaHjapta ocHoBHoro obmiero oOpazoBanus (IIpukaz Munnpocsemienuss Poccun ot
31.05.2021 1. Ne 287, 3apeructpupoBaH MUHHCTEPCTBOM IOCTULMU Poccuiickon
®epneparuu 05.07.2021 1., per. Homep 64101) (manee — ®I'OC O0O0), [IpumepHoii
aJanTHPOBAaHHOM OCHOBHOM 00pa3oBaTeNbHOW MPOrpaMMbl OCHOBHOIO  OOIIEro
oOpa3oBaHus OO0YYaIOMIUXCS C 3a7ePKKOM mcuxudeckoro passutusa (manee — [TAOOIT
OOO 3IIP), IIpumepHoii pabodeir mporpaMmMbl OCHOBHOTO OOIIETo 0Opa3oBaHUS IO
npeamery «Maremaruka», IIpumepHoM mporpaMMbl BOCIMTAHHUSA, C  Y4ETOM
pacnpelleIEeHHbIX MO Kjaccam IpOBEPSIEMBIX TPEOOBAaHUM K pe3ylnbraTaM OCBOCHHS
AJanTUpPOBaHHONW OCHOBHOM 00pa30BaTeIbHOM MPOTPaMMBbI  OCHOBHOTO  OOIIEro
oOpa3oBaHus OOy4aroUXCA C 33JCPKKOW IICUXHUYECKOro pas3BuTvs. B paboueit
MporpaMMe YYTE€Hbl HJeU U TonoxeHus KoHuenmuu pa3BUTUS MAaT€MaTHYECKOTO
oOpazoBanus B Poccuiickoit @eneparumu.

OO0mas xapakrepucTuKa y4eOHOro npeamera « MareMaTuka

VY4eOnbiii npenmer «Martematuka» BXOOUT B HIPEIMETHYIO  00JacTb
«Marematuka u wuHpopmatuka». OH CIOCOOCTBYET Pa3BUTUIO BBIYMCIHUTEIHLHON
KyJAbTYpbl M JIOTHYECKOTO MBIIIEHUS, (OPMHPOBAHUIO YMEHHUS I0JIb30BAThCS
QIrOpUTMaMH, a TaKKe NPUOOPETEHHIO0 MNPAKTHUYECKUX HABBIKOB, HEOOXOAMMBIX B
MOBCEAHEBHOM kM3HU oOyuaromuxcs ¢ 3[1P. YueOHbIil mpenMeT pa3BUBAET MBIIICHUE,
MPOCTPAHCTBEHHOE  BoOOpaxeHue, (GYHKIMOHAIbHYK)  TPAaMOTHOCTb,  yMEHUS
BOCIIPUHUMATh U KPUTHYECKH AHAIM3UPOBATH HHPOPMALMIO, NPEICTABICHHYIO B
pa3NTUYHBIX hopMax.

OOyueHnue Marematuke Na€T BO3MOXKHOCTH pa3BUBaTh y oOywatouiuxcsi ¢ 3I1P
TOYHYIO, pallMOHAJBHYI0 W HWH()OpPMATHBHYIO pedb, YMEHHUE OTOuparh Hambosee
MOJIXOJSIINE SI3bIKOBbIC, CHUMBOJMYECKHE, TpadUUeCKue CpEICTBA JUIsl BbIPAXKECHUS
CYXJECHUHI U HAIJITHOTO UX MPENCTABICHHUS.

HeoOXxoqumbIM KOMIOHEHTOM OOLIEH KyJIbTypbl B COBPEMEHHOM TOJIKOBAaHUH
ABNseTCS  Oo0Ilee 3HAKOMCTBO C  METOAaMHM  IO3HAHUS  JIEHCTBUTENBHOCTH,
MPEICTABIICHUE O MPEAMETE U METO/IaX MAaTEeMAaTHKH, UX OTIMYHMI OT METOAOB IPYTUX
€CTECTBEHHBIX U TYMAHUTAPHBIX HAyK, 00 0COOCHHOCTAX MPUMEHEHUS MaTeMaTUKH IS
pelieHus] Hay4YHbIX M MPUKIAIHBIX 3a4ad. TakuMm o0pa3oM, MaTeMaTHYeCcKoe
oOpa3zoBaHre BHOCUT CBOM BKJIaJ B (hOpMHpOBaHUE OOLIEH KyJIbTYphl YEJIOBEKA.

M3ydyeHne MareMaTuKH TaKXKe CIIOCOOCTBYET HSCTETHMUYECKOMY BOCHHUTAHUIO
YelloBeKa, IMOHMMAHUIO KpacoThl W U3SIIECTBA MaTeMaTHUYECKUX pacCyKIEHUH,
BOCIPUATHIO TEOMETPUUECKHUX (OPM, YCBOCHHUIO UI€U CUMMETPHUH.

[IporpamMma oTpaxkaeT cojaepkaHue oOyuyeHus mnpeamery «Marematuka» c
y4eToM 0COOBIX OOpa3oBaTelbHBIX MOTpeOHOCTeN obOyvaronuxcs ¢ 3I[1P. OBmanenue
yueOHBIM TpeaMeToM «MareMaTuka» MPEeACTaBIseT ONPEIETICHHYIO CII0KHOCTh ISt
yuamuxcsa ¢ 3[IP. V oOyuatonuxcs ¢ 3I[1P nambosnee BbIpakeHBI OTCTaBaHUS B
pPa3BUTUU  CJIOBECHO-JIOTUYECKUX (OPM MBIIUIEHUS, MO3TOMY aOCTpaKTHBIE U



OTBJICUEHHBIE KAaTErOpMM MM TPYAHOAOCTYNHBI. B TOoXxe Bpems npu crneuuaibHOM
oOydyeHuH oOydYaronuiMecss MOTYT BBINOJHATh 3aJaHusl 10  anroputmy. OHu
BOCIIPUMMYHKBBI K TIOMOIIM, MOTYT BBINOJHUTH IMEPEHOC HA AHAJIOTMYHOE 3aJaHue
YCBOGHHOr0 crocoba pemnieHusi. CHUKEHUE pPA3BUTHUS MBICIUTENBHBIX OIepanui |
3aMEJUIEHHOE CTAHOBJICHHUE JIOTMYECKUX JEHCTBUM NPUBOIAT K HEJOCTATOYHOU
OCMBICJIEHHOCTH COBEpIIAEMbIX Y4Y€OHBIX ACHCTBUN. Y 00y4alolmUXcsi 3aTpyIHEHbI
CUYETHBIE BBIYMCIIEHUS, IPOU3BOAUMBIE B YM€E. B MUChMEHHBIX BBIYUCIECHUSIX OHH MOTYT
MPOIYCKaTh OJMH W3 MPOMEXKYTOUHbIX mIaroB. Ilpm pabore C 4YHCIOBBIMU
BBIPDQKCHHUSIMH, BBIYHCICHHEM HX 3HAUYE€HHs MOTYT HE YAEpKUBATh IMPAaBHIIbHBIN
nopsiiok nevicteuil. Ilpu ynpouennn, npeodpa3oBaHuu BblpakeHud ydamuecs ¢ 311P
HE MOTYT CaMOCTOSATEJIbHO NPHUHATH PELIEHHE O IOCJIEIOBATEIBHOCTH BBIIOJHEHUS
nerctBuii. KOHKPETHOCTh MBINUIEHUSI OCJOKHSET YCBOCHHS HABbIKA PEIICHUS
YPaBHEHMM, HEPABEHCTB, CHCTEMBbI ypaBHEHHMHU. VM ManoIOCTynmHO COBEpIICHHE
oOpaTUMBIX OTepaluil.

Husknii  ypoBeHb  pa3BUTHsI  JIOTMYECKMX  ONEpalHid, HEIOCTaTOYHAas
O00OOLIEHHOCTh  MBILIUICHUS 3aTPyIHSAIOT U3y4eHHE TeMbl «DyHKUMH»: TIpU
ornpeaeneHnu QyHKIMOHATBHON 3aBUCUMOCTH, NPU OMUCAHUU IpapUuecKOl CUTYyalluH,
UCIIOJIb3YSl T€OMETPUUECKU, anredpanyeckuil, (PyHKIUMOHANBHBIA s3bIkH. Hepemko
yJalimecs He BUASAT pa3HULbl MEXy 00JIACThIO OINpeaeseHUs] PYHKIMHU U 00JIacThiO
3HAYCHUM.

Pemenue 3agad coONpsKEHO C TPYAHOCTAMU O(OPMIEHHUS KpPATKOM 3aIHCH,
MIPOBE/ICHMS aHAJIM3a YCJIOBHS 3aJauM, BBIACIECHUs cyliecTBeHHoro. OOyyaromuecs ¢
3IIP 3atpyaHstoTcs clenaTh yMO3AaKIIOYEHHE OT OOLIEro K YacTHOMY, HEpPEIKO
BBIOMPAIOT  HEpPALMOHAJBHBIE  CIIOCOOBI  PEIICHMs, WHOT/A  OIPAaHUYMBAIOTCS
MaHUIYJISIIUSAMU C YUCIIAMH.

[Ipy wu3yyeHMM TeOMETpUYECKOro Marepuana oOyuvaroumecs ¢ 3IIP
CTAJIKUBAIOTCS C TPYAHOCTBIO JI€JIaTh JJOTUYECKHUE BBIBOJbI, CTPOUTH MOCIEA0BATEIIbHbBIE
paccyxjeHusd. HenpouyHele 3HAHMS OCHOBHBIX TEOPEM TE€OMETPUHM NPHUBOJIUT K
omMOKaM B peHIeHHH TeoMeTpuyeckux 3anad. OOyuyaroniyecss MOTYT IOAMEHUTH
dbopMyily, HENPaBUIBHO MPUMEHUTH TeopeMy. K cepbe3HbIM OIMOKaM B peLICHUU
3a/a4 MPUBOAAT HEAOCTATOYHO pPa3BUTHIE IPOCTPAHCTBEHHbIE MpeAcTaBieHUs. m
CJIO)KHO BBIMOJHUTh YEpPTEX K YCIOBUIO, B NMUCHbMEHHBIX pabOTaXx OHM HE MOTYT
MIPUBECTH OOBICHCHHUE K USPTEKY.

TO4YHOCTB 3alIOMUHAHUS U BOCIPOU3BEICHUS yUeOHOr0 Marepuana CHUKEHBI 110
NpUYMHE C€Ja00CTH MHECTUYECKOM JIESATENIbHOCTH, CYyXeHUus oObeMa NaMSTH.
O6yuaronumest ¢ 3IIP TpeOyercs Oofbliie BpeMEHM Ha 3aKpeIUICHHE Martepuaa,
aKTyaJu3auus 3HaHWW 110 ONOPE MPU BOCIIPOU3BEICHUH.

Jns mpeogosieHust TpyJAHOCTEH B M3y4eHUHU ydeOHOro mpeamera «MaremaTukay
HeoOxoaMMa ajganTanus o0beMa U XapakTepa yueOHOro Marepuania K o3HaBaTelIbHbIM
BO3MOXKHOCTsIM yuamuxcsi ¢ 3[IP. Crnemyer y4deOHBIN wMaTepuan MPENoOJIHOCUTH
HEOOJIBIINMHU MOPLUSAMHU, YCIOXKHSIS €ro MOCTENEHHO, N3bICKUBATh CIIOCOOBI aJanTalluu
TPYIHBIX 3aJaHUIl, HEKOTOpPbIE TEMBl JAaBaTh KAK O3HAKOMHUTEIBHBIE; HCKIIIOYATh
OTIEJbHBbIE TPYAHBIE JOKA3aTEIbCTBA; TEOPETUUYECKUN MaTepuall PEKOMEHIYETCS
U3y4aTh B IIPOLIECCE MPAKTUYECKOW NEATEIbHOCTH MO PEIIeHHI0 3a1ad. OpraHnyeckoe
€AVMHCTBO NPAKTUYECKOM W YMCTBEHHOW JESTEIIBHOCTH YYaIIUXCAd HA YpPOKax



MaTEMaTHKH CIIOCOOCTBYIOT IPOYHOMY M CO3HATEIbHOMY YCBOCHHIO Oa3MCHBIX
MaTeMaTU4EeCKUX 3HAHUN U YMEHUMU.

Lean u 3axa4n n3y4enus yueOHoro npeamera «MaremaTuka»

[IpuopuTeTHbIMU Yyeramu 00ydeHUs: MaTeMaTuke B 5—9 kiaccax sBJISIOTCS:

" (opMUpPOBaHUE IEHTPAIBHBIX MATEMaTHUYECKUX TMOHATUNA (YHMCIIO, BEJIMYUHA,
reoMeTpHuIeCcKas durypa, NepeMeHHas, BEPOSITHOCTb, byHKIUA),
00€eCleYnBaIOIIMX MPEEMCTBEHHOCTh M MEPCHEKTUBHOCTh MaTEeMaTHYECKOTrO
oOpazoBanus obydaromuxcs ¢ 311P;

* nonBeneHue oOyvaromuxcs ¢ 3[1P Ha qocTymHOM 1711 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MATEMATUKU U OKPYKAIOIET0 MUpA, TOHUMAHUE MaTEMaTUKHU Kak
4acTH OOIIEH KyIbTypbl YEJIOBEUECTBA,;

" pa3BUTHE WHTEJUICKTYATbHBIX U TBOPUYECKHUX CITOCOOHOCTEH oOyqarornuxcs ¢ 3I1P,
MO3HABATEIbHOM AKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHHM, KPUTUYHOCTHU
MBIIUICHUS, UHTEPECA K U3YYEHUIO MAaTEMATUKH;

* ¢opMmupoBaHue GYHKIMOHAIBHOW MaTEMaTHYECKOW T'PAMOTHOCTH: YMEHHS
pacro3HaBaTh  TPOSBIECHUS  MaTeMaTHMUYeCKUX  IOHATHNA, OOBEKTOB |
3aKOHOMEPHOCTEN B PEANIbHBIX KU3HEHHBIX CUTYalHsIX U IMPU U3YYEHUHU JIPYTUX
y4e€OHBIX TPEAMETOB, TMPOSIBICHHUS 3aBUCHUMOCTEM M  3aKOHOMEPHOCTEH,
dbopMyIUpOBaTh X Ha SI3bIKE MAaTEMATHKU U CO3/1aBaTh MaTEMaTUYECKUE MOCIIH,
MIPUMEHSITh OCBOCHHBIA MATEMAaTHUYECKUW ammapar JUisl PEIICHUS MPaKTHKO-
OPUECHTUPOBAHHBIX 3a/1a4, MHTEPIPETUPOBATH U OICHUBATh IMOJYYEHHBIE
pE3yJIBTaTHI.

JlocTrkeHne 3TUX Lefield 00eceurnBaeTCsl peIEHUEM CIEAYIOINX 3a0ay.:

* ¢opmupoBarh y oOydaromuxcsi ¢ 3[IP HaBblkM y4eOHO-TIO3HABATEIHHOU
NEeATEIbHOCTH: IUIAHUPOBaHUE padOThl, MOUCK pAlMOHAIBHBIX MyTeW ee
BBINIOJIHEHHU S, OCYILECTBIICHUS CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh HMHTEIUIEKTYaJIbHOMY Pa3BUTHIO, (OpMUPOBATH KadecTBa,
HEOOXOIUMbIE YEJIOBEKY JJIsi TOJHOIEHHOW »XU3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIE MAaTE€MAaTUYECKOW AESTEIbHOCTHU: SICHOCTM W TOYHOCTH MBICIIH,
WHTYUIIMH, TPOCTPAHCTBEHHBIX MPEICTABICHUN, CIIOCOOHOCTH K MPEOIOJICHHUIO
TPYAHOCTEN;

* ¢opMUpOBaTh KIIIOYEBHIE KOMIIETCHIIMM YYAIIUXCSd B paMKax IMPEAMETHOU
obnactu «Martematrka 1 HHPOPMaTHKaY;

" pa3BUBATh NOHATUITHOE MbILLIEHUs oOyyatomuxcs ¢ 3I1P;

" OCYIIECTBJIATh KOPPEKIMIO TMO3HaBaTEeIbHBIX MpoiieccoB obOydaromuxcs ¢ 3IIP,
HEOOXOIUMBIX JIJIi OCBOEHUSI MPOrPAMMHOTO MaTepHalia 1o yueOHOMy IpeIMeTy;

" [IpeaycMaTpuBaTh BO3MOXKHOCTb KOMIICHCAIIUHW 00pa30BaTeIbHBIX ACHUIIUTOB B
OCBOEHUHU IMPEAIIECTBYIOLIEr0 MPOrpaMMHOI0o Marepuana y oodyvatouuxcs ¢ 311P
Y HEJIOCTAaTKOB B UX MAaTEMaTUYECKOM Pa3BUTHUH;

" copMHpOBaTh YCTONUMBBIA HHTEPEC YUAIIUXCS K IPEIMETY;

" BBISIBJISITH M Pa3BUBATh MATEMAaTUYECKUE ¥ TBOPUYECKHE CITOCOOHOCTH.

OCHOBHbBIE JIMHUU COJIEpXaHUS Kypca MareMatuku B 5—9 kiaccax: «Ywucna u
BBIYMCICHUS», «Anredpa» («AnreOpandeckue BBIPOKEHUS», «YpaBHEHUS U
HepaBeHCTBa»), «Dyukuun», «leomerpus» («l'eomerpuueckue GUTYPHI U UX
CBOMCTBa», «3MepeHne reoMeTpru4eCKUX BEJIUYHMHY»), «BeposTHOCTh M CTAaTUCTUKAY.



JlaHHbIE JIMHUW Pa3BUBAIOTCS MapalljIeNbHO, KaXJas B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOM, OJHAKO HE HE3aBUCUMO OJHA OT JpYrod, a B TECHOM KOHTAaKkTe H
B3auMmonercTBuu. Kpome »3Toro, ux O0OBEIMHSAET JIOTMYECKAas COCTaBIIAIOIIAs,
TPaJMLIMOHHO MPUCYIIAsi MAaTEMaTUKE U MMPOHU3BIBAIOIIAS BCE MAaTEMATUUYECKUE KYpChI
u coaepxarenpHble TuHUM. CdopmynupoBaHHoe B denepanbHOM rocyaapcTBEHHOM
o0pa30BaTeIbHOM CTaHJapTE OCHOBHOIO OOIIEro 00pa3oBaHUsl TpeOOBaHUE «YyMETb
ONEpUPOBaTh MOHATHSIMU: ONPEIEIIEHUE, aKCMoMa, TeopeMa, JOKa3aTeJIbCTBO; YMEHHE
pacrno3HaBaTh HUCTHHHBIE M JIOKHBIC BBICKA3bIBaHMs, TMPUBOAUTH TMPUMEPHI |
KOHTPIPUMEPHI, CTPOUTH BHICKA3bIBAHUS M OTPUIIAHUS BBICKA3BIBAHUID» OTHOCHUTCS KO
BCEM Kypcam, a (OpMHUPOBaHHE JIOTUYECKUX YMEHUH paclpenemnsieTcsl Mo BCEM roiam
oOy4JeHHUs Ha YPOBHE OCHOBHOTO OOITIETO 0Opa30BaHMUS.

Conepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTraTaM
ocBoeHus [lpumepHoii paboueli mporpammbl, pacrnpeaenEéHHbIM MO ToJaM OOYy4eHHS,
CTPYKTYPHUPOBAaHO TakUM 00pa3oM, 4YTOObl KO BCEM OCHOBHBIM, NPHHIMIINAIbHBIM
BOoIpocaM  oOydaromuecs  oOpalanuch  HEOAHOKPAaTHO,  4TOOBI  OBIJIAJICHUE
MaTeMaTU4YEeCKUMHU MOHATUSAMHM M HaBBIKAMHU OCYILECTBISUIOCH IOCJIEIOBATEIbHO U
NOCTYyNaTeabHO, € COONIONECHUEM MPUHIUINA MPEEMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIIOYAJIUCh B OOIIYIO CUCTEMY MaTeMaTHYeCKUX npeacTaBieHuil o0ydatomuxcs ¢ 3I1P,
pacmupsis ¥ yniyonsst e€, oOpa3ys HpOYHbIE MHOKECTBEHHbIE CBA3U. OOmue wLeiu
u3yudeHus ydeOHoro npenmMera «Martemaruka» mnpencrasieHsl B [IpumepHoit paboueit
IporpaMmme OCHOBHOTO 00I1Iero 00pa30BaHuUs.

Oco0eHHOCTH 0TOOPA M aJaNITALMH Y4eOHOI0 MaTepHaJia 10 MaTeMaTHKe

OOyueHnue yueOHOMY mipeaMeTy «MaremaTukay CTPOUTCS Ha CO3/[aHUU
ONTHUMAJIBHBIX YCJIOBUM JJII YCBOEHHUSI MPOTPAMMHOI0 Marepuana OOydarolIMMHCS C
3I1P. bonpuioe BHUMaHUE ynensieTca OTOOpPY yuyeOHOro marepuana B COOTBETCTBUU C
INPUHLIUIIOM JIOCTYITHOCTH NpPU COXpaHEHHH oO0mero 0a30BOro YpOBHS, KOTOPBIH
JIOJKEH TI0 COAIEPKaHUI0 M 00beMy ObITh aJanTUPOBaHHBIM 151 oOyuatomuxcs ¢ 3I[1P B
COOTBETCTBHUH C UX 0COOBIMU 00Opa30BaTeIbHBIMU MOTPEOHOCTIMH. ClieayeT 00NerYuTh
oBnazeHue wmarepuanoMm oOydaromumuca c 3[IP mocpeactBom ero aeTanbHOrO
OOBSICHEHHS C CUCTEMATUYECKUM MTOBTOPOM, MHOTOKPATHOM TPEHUPOBKU B IPUMEHEHUU
3HAaHUU, UCTIONB3YS IPUEMBI aKTyaJIn3alluy (BU3yallbHasl OTIOpa, MaMsTKa).

Anzeopa

B 03HaKOMUTEIBPHOM IUTAHE PEKOMEHAYETCS HW3y4daTh CIEAYIOIIUE TEMBI:
«ppaunonansHeie yncna. JledcTBUTENbHBIE 4Ynciay, «CpaBHEHHE JIEMCTBUTEIBHBIX
yucen, apupMeThudecKue NEWCTBHUS C JACUCTBUTENbHBIMU yuciaamMuy, «Haxoxnenue
NpUOJIMKEHHBIX 3HAUYeHMM KBaJpaTHOro KkopHs», «Teopema Buerta», «Pemenus
YPAaBHEHUN TPEThEN U YETBEPTOU CTEIICHEU Pa3jlOKEHUEM Ha MHOXUTEIN», « DYHKLHS y
=Vx u ee rpadux», «IlorpenrHocTb U TOUHOCTH MPUOINKEHUS», «HeTHbIE U HEUETHBIE
Qynkuum», «OyHKIMA y=X"», «DyHKIUI Y= ax’, ee rpaguk u cBoicTBa. ['paduku
dyHKkumit y= ax’ + n u y=a(x-m)?, «YpaBHEHHUE C JBYMs [IEPEMEHHBIMU U €ro rpaduK,
«I"padmyeckuii crnoco0 pelieHrus CUCTEMBbl YypaBHeHUW», «M300pakeHne 4YIeHOB
apu(pMETUIECKO ¢ TEOMETPUYECKON MpOTpeccuid TOYKaMH Ha KOOPJIWHATHOM
MJI0CKOCTU. JIMHEWHBIN U SKCIOHEHIUATIbHBIA POCT. CII0KHBIE POLIEHTHD».



CnenyeT yMEHBIIWTHh KOJMYECTBO YAacOB Ha uU3yueHHEe TeM: «DopMysbDy,
«JlokazarenbCcTBO TOXKIECTBY», «JIMHENWHOE ypaBHEHHE C JIBYMS HEWU3BECTHBIMUY,
«I'paduk nuHENHOrO ypaBHEHHUs C JIByMs NepeMeHHbIMU», «['paduueckoe perieHue
JMHEWHBIX YPAaBHEHUM M CHCTEM JIMHEWHBIX YpaBHEHUI», «CBOMCTBA KBaApaTUYHOM
GyHKITUN.

BoicBoOOoIMBIIIMECST  Yachl PEKOMEHIYEeTCsl  MCIONb30BaTh: I JIydllen
npopaboTKH Hauboliee BaXHBIX TeM Kypca: «Pelienune ypaBHeHuil», «Pelienue cuctem
ypaBHeHU», «CoBMecTHbIE JedcTBHSA C JpoOsamu», «lIpuMeHeHne CBOICTB
apu(pMETHIECKOTO KBaApaTHOTO KOPHS», Ha TIOBTOPEHHE, pEIICHHWE 3ajad,
npeoOpa30BaHUE BBIPAXKECHUI, a TAK)KE HA 3aKPEIIEHUE N3YYEHHOTO MaTepHaia.

T'eomempus

Crnenyer OCHOBHOE BHUMAaHHUE YAEIUTh MPAKTUYECKOM HAIpaBIEHHOCTH Kypca,
HCKJIIOYUB U YIPOCTUB HauOOJEE CI0KHBIA JJI BOCIPUSATUS TECOPETUUECKUN MaTepHral.
Ha ypoxkax reomerpun HeOOXOAMMO MaKCUMAaJIbHO UCIOJIb30BaTh HATJISHBIE CPEICTBA
oOy4eHwusi, OOJbIIE MPOBOJUTH MPAKTUYECKUX PadOT C ydallMMHUCA, peliaTh 3a/iayu.
CtpouTh pelieHre 3ajad Mpu MOCTOSHHOM OOpAaIlleHWU K HaTJISIHOCTH — PUCYHKaM U
yepTexam.

O3HakOMHUTENBHO JaTh TeMbl: «TeopeMbl W J0Ka3aTeNbCTBO. AKCHOMBDY,
«JlokazarenbcTBO  OT  OPOTUBHOTO», «CyIlIECTBOBAHHME W  E€JUHCTBEHHOCTH
MEPIIEHAUKYJISIpa K HpAMOn», «Meron reomerpuyeckux Mect», «Merton yaBOeHUs
Mennanbly, «Teopema daeca u TeopemMa O NMPONMOPLUOHANBHBIX OTpe3kax», «LleHtp
Macc TpeyrojabHuKay», «/3MeHeHne TPUTOHOMETPUUECKUX (PYHKIHUM MPU BO3pacTaHUU
yriay, «@opmyIibl 1Sl paauyCOB BIIMCAHHBIX U ONMMCAHHBIX OKPY>KHOCTEW MPaBUIIbHBIX
MHOTOYTOJIbHUKOBY», «YpaBHEHHE NOpsIMOn», «/IBumxkeHuey», «CBOWCTBA NBUKECHUSD,
«Teopema 0 mpoM3BEACHUM OTPE3KOB XOPA, TEOPEMBI O NPOU3BENCHUU OTPE3ZKOB
CEKYILUX, TEOpEMa O KBaJIpaTe KacaTeIbHON.

Cnenyer yMEHBIIUTh KOJIMYECTBO YacoB Ha H3yueHue TeM: «CUMMETpUYHbIE
¢urypel. OCHOBHBIE CBONCTBa OCEBOM cummeTpum», «lleHTpanmpHas CUMMETpUs»,
«Ilapannenbubii  mepenocy», «lloBopor», «lIpeobpazoBanue momodus. Ilomobue
COOTBETCTBEHHBIX 3JIEMEHTOB», «(OCHOBHBIE 33/laud HAa TOCTPOCHHE C TOMOIIbIO
LUPKYJIS W JIMHEUKW», «JlekapTOBBI KOOpAMHATBI Ha IUIOCKOCTH», «Pemenue
TPEyTroJbHUKOBY, «Ilomobue dhurypy.

BricBoOOIMBIIIMECS YaChl HCTIOIB30BATh HA PEIICHHE 3a/1a4 U TIOBTOPEHUE.

IIpuMmepHble BuABI aesATeqabHOCcTH oOy4yawomuxcs ¢ 3IIP, o0yciioBieHHBbIE
0co0bIMHU 00pa30BaTEeJIbHBIMH MOTPEOHOCTAMH M 00eCIeYMBAIOIIHE OCMBICJIEHHOE
OCBOEHHE coJiep:KkaHuMn o0pa3oBaHus o npeamery «MartemaTuka»

Copnepxanue BUAOB JesiTeabHOCTH oOydatoutuxcst ¢ 3IIP onpenensiercs ux
0COOBIMH 00pa30BaTENbHBIMU MOTPEOHOCTSIMU. [lOMMMO HIMPOKO HMCHOJB3YyEMBIX B
OOIT OO0 obuux ans Bcex 0OyyaroluXcsl BUAOB JIEATEIBHOCTH CIEIYET YCHIUTH
BUJIbI JCSITENBHOCTH CHEIU(pUYHbIE JUJIsl JaHHOW KaTeropuu neTeil, oOecredynBaronye
OCMBICJIICHHOE OCBOCHHME COJIep)KaHUsl OOpa3oBaHMsI IO TMPEAMETY: YCUJICHHUE
MPEAMETHO-TIPAKTUYECKOM JE€ATEIPHOCTH C AKTHUBU3ALMEN CEHCOPHBIX CHUCTEM;
Yepel0BaHNE BUJIOB JIESTEIBHOCTH, 33JCHCTBYIOIIUNX PA3JIMYHbIE CEHCOPHBIE CUCTEMBI,
OCBOEHME MaTepuaia ¢ OIOpPOi Ha aJITOPUTM; «IIOIIArOBOCTH» B U3yYEHWH MaTepHalla;



WCIOJIb30BaHUE JOTOJHUTEIHHONW BU3YaJIbHON OMOpPHI (CXEeMbl, IIa0JOHBI, OMOpPHBIE
Ta0NUIIbl); PEUYEBOM OTYET O MPOLECCEe U PE3YNbTAaTe JEATEeIbHOCTH; BBITIOJHEHUE
CHEIUalIbHBIX  33JaHUM, OOECNEeYMBAIOIMIUX KOPPEKUUIO  PEryisiuu  y4eOHO-
MO03HABATENLHOM ESITEIbHOCTH U KOHTPOJIb COOCTBEHHOT'O Pe3yJibTara.

[IpumepHast TemaThuecKkass U TEPMHHOJIOTHYECKas Jiekcuka coorBeTcTByeT OOII
000.

Hns obyuaromuxcsi ¢ 3[IP cyliecTBEHHBIM SBISIIOTCS NpPUEMbl pabOTHI C
JEKCUYECKUM MarepuaioM 1o mpenmery. l[lpoBoautcs crneumanbHas paboTta 1o
BBEJICHUIO B AKTUBHBIA CJIOBaph OOYYAIOIIMXCS COOTBETCTBYIOLIEH TEPMHHOJIOTHHU.
N3y4yaemble TEpPMHUHBI BBOJSTCS Ha MOJIMCEHCOPHOM OCHOBE, 00s3aTelbHa BU3YyalbHAs
MOJIIEPIKKA, aTOPUTMBI paOOTHI C ONPEEICHUEM, OMTOPHBIE CXEMBI JUIsl aKTyallu3aluu
TEPMUHOJIOTHH.

Mecto yueOHOro nmpeamera «MareMaTuka» B y4eOHOM IJIaHE

B coorBerctBum ¢ ®enepanabHbIM TOCYIApCTBEHHBIM 00Opa3oBaTeIbHBIM
CTaHIapTOM OCHOBHOTO oOmiero o6pa3oBaHusi y4eOHbIM mnpeamer «MaTemaTuka»
BXOJIUT B IHpeIMeTHy0 oOnactb «MareMatuka M UHGOpPMATUKa» U  SBISETCS
oOsi3aTenbHBIM I u3ydeHusa. B 5-9 knaccax yueOHbIM mpeamer «MartemaThka
TPaJMLIMOHHO M3Yy4yaeTcsl B paMKaxX CIEOYIOIUX yuyeOHBIX KypcoB: B 5-6 kiaccax —
Kypca «Marematuka», B 7-9 kmaccax — KypcoB «Auredpa» (BKJIIOYas 3JIEMEHTHI
CTaTUCTUKA U Teopuu BeposTHocTel) u «l'eomerpusin. Hactosimeir nporpammoit
BBOJIUTCS CAMOCTOSITENIbHBIN y4eOHBIN Kypc «BeposITHOCTh U CTATUCTUKAY.

Hacrosiieilt mporpammoil mpenycMaTpuBaeTcs BbIIEIECHUE B yUeOHOM IIJIaHE Ha
U3y4YEHUE MaTeMaTHKU B 5—6 Kiaccax 5 y4yeOHBIX 4acoB B HEJAEIIO B TEUEHHUE KaXKI0TO
roga o0ydeHus, B 7-9 kiaccax 6 yuyeOHBIX 4acOB B HEACNIO B T€UEHUE KaXJOro rojia
o0yueHus, Bcero 952 y4eOHBIX yaca.

Conepxxanue ydyebHoro mpeamera «Maremaruka», mpeacTaBiIeHHOE B paboueit
nporpamme, cootrBetctByer GI'OC OOQO, IlpumepHoit OCHOBHOU 00pa3oBaTenbHOMN
mporpaMme OCHOBHOTO o01iero oopa3oBanus, [IpumepHoi ananTupoBaHHON OCHOBHOM
oOpa3oBaTeIbHONM MporpaMMe OCHOBHOT'O 0OIIero oOpa3oBaHUsS OOYyYalOIMXCS C
3a/1EPKKOU IICUXUYECKOTO PAa3BUTHA.

Henn n3yyeHusi yueOHOro Kypca

AnreOpa sBIS€TCS OOHUM M3 OIOPHBIX KYpPCOB OCHOBHOM IIKOJBI: OHA
o0ecreynBaeT W3y4YeHUE JIPYyTruX JUCUMUILUIMH, KaK €CTeCTBEHHOHAy4YHOro, TaK U
T'YMaHUTAPHOTO LIUKIIOB, €€ OCBOCHHE HEOOXOMMO AJI MPOJOKEHHS] 00pa30BaHus U B
MOBCEHEBHON >KM3HU. Pa3BuTue y 0Oy4arolMXcsi HAay4YHBIX TMPEJACTAaBICHUN O
IIPOUCXO0XKIACHUU
U CYIIHOCTH anreOpanyeckux aOCTpakuMid, crnoco0e OTpakeHUs MaTeMAaTHYECKON
HAyKOW SIBJICHUA M TPOIECCOB B MPHUPOAE M OOIIECTBE, POJIM MaTEMaTHYECKOIrO
MOJIETTUPOBAaHUSI B HAyYHOM IO3HAaHMM U B MPAKTHUKE CIOCOOCTBYET (POPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHSI M KAa4eCTB MBIIUICHUS, HEOOXOAUMBIX HJisl aJanTalud B
COBpEMEHHOM LM(ppoBoM oOuiecTBe. l3ydeHue anreOpbl €CTECTBEHHBIM 00pa3zoM
o0OecnieunBaeT pa3BUTHE YMEHUS HAOIIOAATh, CPABHUBATH, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHHS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH



CBOM JICUCTBHSI U BBIBOJBI, (POPMYIHpPOBaTh yTBepxKAeHUsA. OCBOCHHE Kypca alreOpbl
obecrieynBaeT pa3BUTUE JIOTMYECKOTO MBIIUICHUS OOYYalOIIUXCA: OHU MCIOJIB3YIOT
NEyKTUBHBIE MW HWHIYKTUBHBIE pacCyXJAeHUs, 0O0O0OIIEeHHe U KOHKPETU3AIIHUIO,
abcTparupoBanue W aHaioruto. OOyueHue anreOpe IpearnosaraeT 3HAYUTEIIbHBIN
00BbEM CaMOCTOSITEILHON ACATEILHOCTH OOYYaIOIIMXCS, TMO3TOMY CaMOCTOSTEIIBHOE
pelieHrue 3ajlad eCTECTBEHHBIM 00pa3oM SBIISICTCS peain3allue JesaTeIbHOCTHOTO
IMPUHIIAIIA O0yICHUS.

B crpykType mnporpammbl ydeOHOTO Kypca «AnreOpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHUMAIOT COJIep)KaTEeIbHO-METOUYecKue JuHuu: «Yucna u
BBIUUCIICHUS»; «ANTeOpanueckue BBIPAKECHUS»; «YPaBHEHUS M HEPABEHCTBAY;
«Dynkiun». Kaxnas U3 3TUX COAEpKaTEIbHO-METOAUYECKUX JIMHUM pa3BUBACTCS Ha
MPOTSDKCHUH TPEX JIET M3YYCHHUS Kypca, €CTeCTBEHHBIM OOpa3oM IMeperieTasch U
B3aMMO/JICUCTBYSI C APYTUMU €ro JUHUsAMH. B xozme u3yueHus Kypca 00ydarouaMmcs
MIPUXOJUTCS JIOTUUECKH PACCYXK/aTh, UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SA3BIK.
B cBs3u ¢ 3TUM 11e71ec000pa3Ho BKIIOUUTH B MPOTPaMMy HEKOTOPBIE OCHOBBI JIOTHKH,
MIPOHU3BIBAIOIIIE BCE OCHOBHBIE pa3lelibl MaTeMaTHYeCKOro oOpa3oBaHUS U
CITOCOOCTBYIOIIHE OBJIAJICHUIO 00y4JaromuMucs OCHOB YHUBEPCAIBHOTO
MaTeMaTHYECKOro s3bIKa. Takum 00pa3oM, MOKHO YTBEPIKIATh, YTO COJICPIKATEIbHON U
CTPYKTYpHOM OCOOCHHOCTBIO Kypca «Auredpa» SBISETCS €ro HHTETPUPOBAHHBIN
XapakTep.

Conepxxanue JMHUU «YuCIa U BBIYUCICHUS» CIIYKUT OCHOBOM U JAJbHEUIIIErO
M3YyYCHHS] MATEMaTUKH, CIIOCOOCTBYET Pa3BUTUIO Y OOYYaIONIUXCS JIOTMYECKOIO
MBIIUICHUSI, (OPMUPOBAHUIO YMEHHUSI TIOJIb30BAThCS QJITOPUTMaMM, a TaKKe
MPUOOPETCHUIO TPAKTUUECKUX HABBIKOB, HEOOXOJUMBIX JIsI MOBCEIHEBHON >KU3HHU.
Pa3BuTne TOHSATHUS O 4YHKCIE B OCHOBHOM IIIKOJIE CBS3aHO C pallMOHAIBHBIMH H
HppalMoHaIbHBIMU YHKCcIaMHi, (GOPMUPOBAHHUEM TNPEACTABICHUM O JIEUCTBUTEIHHOM
gucje. 3aBepIicHue OCBOCHMS YHCIIOBOM JIMHUU OTHECEHO K CTapIlieMy 3BEHY OOIIEero
o0Opa3oBaHUs.

Copnepkanue JIByX alreOpandecKux JIMHUN — «AJreOpandecKre BBIPOKCHUS» U
«YpaBHEHHSI Y HEPABEHCTBA» CHOCOOCTBYET (HOPMHUPOBAHUIO Y OOyJarouIuxcs
MaTeMaTHYECKOro arrapara, HEOOXOJMMOro Ui pEIICHUsS 3a]ad MaTeMaTHKH,
CMEXHBIX MPEAMETOB MU MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ay. B OCHOBHOH IIKOJIE
y4eOHBI MaTepuall TPYNIUPYETCS BOKPYr PAaMOHAIBHBIX BBIpOKEHUH. Anredpa
JEMOHCTPUPYET 3HAUCHHE MATEMAaTHKW KaK SI3bIKa JJIsi MOCTPOCHUS MAaTEeMaTUUYECKHUX
MOJIeJIel, OINUCAaHUsI MPOLIECCOB M SBJICHHUW pealbHOro mupa. B 3amaun oOyueHus
anreOpe BXOIAT TakXKe JaJbHEHINEE pa3BUTHE aAJITOPUTMUYECKOTO MBIIIICHUS,
HEOOXOJIMMOT0, B YAaCTHOCTH, [JII OCBOCHMsS Kypca HH(GOPMATHUKH, W OBJIAJICHUE
HaBBIKAMU JEAYKTHUBHBIX paccyxkjaeHuil. [IpeoOpazoBaHre CUMBOJILHBIX (POPM BHOCUT
cBOM crnenuduUecKkuii BKJIAJ B pa3BUTHE BOOOpa)KeHHUs, CIOCOOHOCTEH K
MaTeMaTUYECKOMY TBOPUYECTBY.

Conepxanve (DyHKIIMOHATBHO-Tpa)UUECKOW JUHUU HAIEICHO Ha TMOJy4YeHUe
ITIKOJTbHUKAMH 3HAaHUN O (QYHKIMSIX KaK Ba)XKHEHIIEH MaTeMaTHYECKOW MOJETH s
OTMCaHUS M HKCCIECNOBAHUS Pa3HO-OOPA3HBIX TMPOIIECCOB M SIBJICHUM B TPHPOJE M
obmectBe. M3ydeHue 3TOro marepuana CHOCOOCTBYET PAa3BUTHIO Y OOyJaromIuxcs
YMEHHS HCIOJIb30BaTh Pa3JIMUHbIC BBIPA3UTENIbHBIC CPEJCTBA S3bIKa MATEMaTUKU —



CIIOBECHBIE, CHUMBOJMYECKHE, Trpaduyeckue, BHOCUT BKIaaA B (HOPMUPOBAHHE
IIPEACTABICHUN O POJIM MAaTEMATUKU B Pa3BUTUU LIUBUWIN3ALMU U KYJIBTYPBI.

MecTo yueOHOro Kypca B y4eOHOM ILIaHe

CornacHo yueOHOMY IUTaHy B 7—9 Kilaccax u3ydaercsl y4eOHbI Kype «Asredpay,
KOTOpBIA BKJIIOYAET CJEAYIOIIME OCHOBHBIE pas3fienbl coaepkaHus: «Yucma u
BBIUMCIICHUSY, «AJreOpandeckue BbIPAXKEHUsS», «YPaBHEHUS U HEPABEHCTBaY,
«DOyHKIIUN.

VY4eOHplii MiaH Ha u3ydeHue aiaredpbl B 7-9 Kilaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HENETI0 B TEUCHHE Ka)XJOro rojaa oOydyeHHs, BCEro 3a TPH roja
oOyuenusi — He MeHee 306 yueOHBIX 4acoB.

COHEPXAHUE YUYEBHOI'O KYPCA (IIO TOAAM OBYYEHU )

7 KIIACC

Yucna u éviuucnenus

PanuonajabHbIE 4Kc/Ia

JIpo6u 0OBIKHOBEHHBIE U JIECSITUYHbIE, IEPEXO0/T OT OJIHOM (OPMBI 3amucH Ipodei
K apyrou. IloHATHME palMoOHaIbHOIO 4YHCIA, 3alUCh, CPAaBHEHUE, YIOPSAOYMBAHUE
palMOHANBHBIX 4YHCell. ApudMEeTHUeCKHe ACHCTBUS C palMOHAIBHBIMU YHUCIAMHU.
Pemenue 3a1ay u3 peaibHOM MPaKTUKH HA YaCTH, Ha IPOOU.

CreneHp C HaTypaJlbHbIM TIOKa3aTeleM: OIpeleieHne, MpeoOdpa3oBaHUe
BBIPAKEHUI Ha OCHOBE ONPEEICHHUS, 3aIIUCh OOJBIINX YHUCE.

[IporeHThI, 3aUCh NPOLIEHTOB B BUJIE APOOM U ApOoOU B BHUJE MPOLIEHTOB. Tpu
OCHOBHBI€ 33J1a4M Ha TPOLEHTHI, PEHICHUE 33/1a4 U3 PEAIbHON TPAKTUKH.

[IpumeHeHne NPU3HAKOB JACIUMOCTH, PA3JI0KEHUE HA MHOXKUTEIN HATypajIbHbBIX
YUCEIL.

PeanpHbIe 3aBUCUMOCTH, B TOM YHKCIIE TIpsiMasi ¥ oOpaTHas MPOMOPIIMOHATLHOCTH.

Anzebpauueckue evblparxcenus

IlepeMeHHbIE, YHCIIOBOE 3HAUYEHUE BBIPAXKEHUA C IEpeMEHHOW. JlomycThmbie
3HAYCHHS NEpEeMEHHBbIX. lIpenacraBieHne 3aBUCHMOCTH MEXKIY BEIMYMHAMU B BHJIE
(dbopmybl. Beraucienus o gpopmysnam.

[IpeoOpazoBanre OyKBEHHBIX BBIPAKEHUM, TOXKIECTBEHHO PAaBHBIC BBIPAKCHHUS,
npaBWwiia NpeoOpa3oBaHUs CYMM M TPOU3BEIACHUM, MpaBWiIa PACKPBITHS CKOOOK U
MIPUBEJICHUS MTOAO0OHBIX CIaracMbiX.

CBOIICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OnHounensl 1 MHOrouieHbl. CteneHb MHorowieHa. ClioeHHWe, BBIYMTAHUE,
YMHOXKEHHUE MHOTOUYJIECHOB. DOpMyJIbI COKPAIIEHHOTO YMHOXEHUS: KBaApaT CYMMbI U
kBagpaT paszHocth. DopMyna pa3HOCTH KBaAparoB. PasiiokeHWe MHOTOYIEHOB Ha
MHOXUTEJIH.

Ypasnenusn

YpaBHeHUE, KOPEHb ypaBHEHUS, TMpaBWia TMpeoOpa3oBaHUs ypPaBHEHHS,
PaBHOCUJIBHOCTDh YPABHEHUU.

JluHeniHOe ypaBHEHHWE C OJHOW TEPEMEHHOM, YHCIO KOPHEW JIMHEHHOIO
YpaBHEHUSI, PEIICHUE JUHEWHBIX ypaBHEHUM. COCTaBIIEHHE YPaBHEHUU MO YCIOBUIO



3aayu. PenieHne TeKCTOBBIX 3a/1ay C MOMOLIbIO YPAaBHEHUM.

Jluneiinoe ypasnenue ¢ 06yms nepemennviMu u e2o epagux’. Crucrema mByx
JUHENHBIX YpaBHEHUHN C IBYMs IEpeMEHHBbIMU. PerieHre cucteM ypaBHEHUN CriocoOoM
NOACTaHOBKH. [[prMepsl peleHnst TEKCTOBBIX 33/1a4 ¢ TOMOIIBI0 CUCTEM YPABHEHHI.

Koopounamot u cpagpuxu. @ynkyuu

Koopaunara Ttouku Ha mnpsiMoil. UHCIIOBBIE NMPOMEKYTKH. PaccTosiHME Mexay
IBYMs TOYKAMU KOOPJAMHATHOUN MPSIMOIA.

[IpsmoyronpHast cucrema koopauHat, ocu OX u Oy. AGcuucca U OpaAUHATa TOYKU
Ha KOOpAMHATHON TwiockocTu. IIpumepsl rpadukos, 3amanHbix (opmynamu. Urenue
rpauKOB peaIbHBIX 3aBUCUMOCTEH.

[Monsitre pynkiwn. ['paduk pynkmu. CoiictBa pynkuuit. JIuneiinas GyHkius, eé
rpaduk. ['paduk ¢pyakmuu Y = KX + D. I'paguueckoe pewenue nuneiinvix ypasuenutl u
cucmem JUHEUHbIX YPAGHEeHULL.

8 KUIACC

Yucna u éviuucnenus

KBaapatHbeiii kopenb wu3 uucina. [lonamue 006 uppayuoHaibHoM yucie.
Hecamuunvie npubaudxcenus uppayuoranrvuvix uducen. CBONCTBA apuPMETHUECKUX
KBaJPAaTHBIX KOPHEH M UX MPUMEHEHHE K MPeoOpa30BAHUIO YMCIOBBIX BBIPAKEHUU U
BBIYUCIICHUSIM. /Jeticmeumenvhble Yucia.

CreneHb C UENbIM MOKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3alucCh YHCIIA.

Anzebpauueckue eviparicenus

KBanpaTHblil TpEXusieH; pa3ioKeHue KBaIpaTHOTO TPEXUJICHA HA MHOKHUTEIIH.

AnreOpanyeckasgs apoOb. (OCHOBHOE CBOMCTBO aireOpaudeckol  apoowu.
CnoxeHve, BbIYMTaHUE, YMHOXEHHE, JeJeHUE  ajredpamdeckux  ApoOei.
PanmonanbHbIe BRIpOKEHUS U UX TIpeoOpa3oBaHue.

Ypasenenusa u nepasencmea

KBagpartnoe ypaBHeHue, (opMylia KOpHEW KBaJpaTHOTO ypaBHEHUs. [eopema
Buema. PeuieHne ypaBHEHMM, CBOJSIIMXCA K JIMHEWHBIM M KBaApaTHbIM. [Ipocreitmine
JIPOOHO-paIMOHANIEHBIC YPAaBHEHHUS.

I'paghuueckas unmepnpemayusi ypagHeHuti ¢ O8YMs NEPEMEHHbIMU U CUCMEM
JIUHEUHBIX YPaGHeHUll ¢ 08yMs nepemenHuimu. 1IpruMepsl pelieHns CUCTeM HEeJTUHEHHbIX
YpaBHEHUH C ABYyMS IEPEMEHHBIMHU.

Peliienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooM.

UucnoBble HEPABEHCTBA M HX CBOMCTBA. HepaBEHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCHMIIBHOCTD HEpAaBEHCTB. JINHENHBIE HEPABEHCTBA C OJTHOM NepeMeHHON. CHCTEMBI
JIMHEWHBIX HEPABEHCTB C OJHOU NIEPEMEHHOM.

Dyukyuu

[Tonsitue dynkuuu. OOMACTh ONMpeneseHuss U MHOKECTBO 3HAUYCHHN (YHKIUU.
CriocoObl 3a1anus QyHKITHH.

I'padux Pynkmuu. Yrtenue cBoiicTB ¢(ynknuum mo e€ rpaduky. [Ipumeps
rpaduKoB QYHKIHA, OTPAKAIOIIUX PEATHHBIE TIPOIECCHI.

1
BHGCL 1 fajie€ KypCuBOM 0003HaYECHBI TEMBbI, U3YUCHNEC KOTOPLIX NPOBOJAUTCS B O3HAKOMUTECIILHOM ILJIaHE. Henaror
CaMOCTOATEJILHO OIPCALCIIACT 00BeM H3y4aeMoro mMmarepuaja.



OyHKIIMY, OMHUCHIBAIONIME TPSMYI0 H  OOpaTHYH  MPOMOPIIMOHAIBHbBIE
k
3aBHCHMOCTH, uX rpadukn. OyHkmuu Y = X5,y = X, ¥ = x, YV = ~ I paguueckoe

peuienue ypasHeHuti u Cucmem YpagHeHuu.

9 KIIACC

Yucna u eviuucienus

JleicTBUTEIbHBIE YHCJIA

PannoHanbHble YHMCIA, UPPAYUOHATIbHLIE YUCTA, KOHEUHble U OeCcKOHeuHble
oecamuunvie Opobu. Muooicecmso OelucmeumenbHblX yucen; O0eucmseumenvhvie YUucid
Kak beckoHeuHvle Oecsimuunble Opobu. Bzaumno oonoznaunoe coomeemcemeue mexncoy
MHONCECMBOM OCUCMBUMENbHBIX YUCEN U KOOPOUHAMHOU NPAMOLI.

CpasHenue  OelicmeumenbHbIX — 4ucenl,  apugmemuyeckue  OeUcmeus ¢
0elcmeumenbHblMU YUCIAMU.

N3mepenusi, npudIHKEeHNS], OLEHKH

Pa3smepsl OOBEKTOB OKPYXKAIOIIETO MHUpPA, JUIUTEIBHOCTH IPOIECCOB B
OKPYXarOIEM MHUpE.

[Tpubn>kéHHOE 3HAYEHHE BEJIWYMHBI, TOYHOCTH MNpuOMDKeHus. OKpyrieHue
yucen. [Ipuknika v oleHKa pe3yabTaTOB BEIYUCICHUN.

Ypasnenua u nepasencmea

YpaBHeHHs ¢ OJHOM NepeMEeHHOI

JIunelinoe ypaBHEHME. Pemenne ypaBHEHUM, CBOASAIINXCS K IMHEUHBIM.

KBanpatHoe ypaBHeHue. PellieHne ypaBHEHUM, CBOISIIUXCS K KBaJIPATHBIM.
bukBanpatHoe ypaBHeHuEe. [Ipumepvl pewienus ypasHeHuu mpemveu U 4emeepmou
cmeneHeu pasznodHceHuem Ha MHOICUMEU.

Pemenue qpoOHO-paliuoOHAIbHBIX YPaBHEHUH.

Pemenue TeKCTOBBIX 3a/1a4 aareOpandeckuM METOIOM.

Cucrembl ypaBHeHUH

YpaBHeHue ¢ JByMsi TEpEeMEHHBIMH M ero rpaduk. Permenue cucrem aByx
JIMHEMHBIX YPAaBHEHUU C JBYyMsl NEPEMEHHBIMU. PemeHune cucrem AByX ypaBHEHUHU,
OJIHO U3 KOTOpPHIX JHHEHHOEe, a JApyroe — BTopoil cteneHu. ['paduueckas
MHTEPIIPETalNs CUCTEMbl YPABHEHUN C IByMsI IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooM.

HepasencrBa

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

PemieHre nMHENHBIX HEPABEHCTB C OJHOW IepeMeHHOU. Pemenune cucrem
JIMHEWHBIX HEPABEHCTB C OJIHOM nepeMmeHHOM. KBagpaTHbeie HepaBeHCTBA. [ 'paduueckas
HWHTEpIIpeTalys HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMsI IEPEMEHHBIMU.

Dyukyuu

KBagpatnunas ¢yskius, e€ rpaduk u cBoiictBa. I[lapabGoma, KOOpAMHATHI
BEPIITMHBI 1TapabOoJIbl, 0Ch CAMMETPHH MTapadOJIbI.

['paduku (YHKITHIA: y = Kkx, y = kx + b, y = X,
y = Vx,y = SI/II/IX CBONCTBA.

Yucnosvle nociedosamenbHoCmu
Onpezle.ﬂelme H CIIOCOOBI 3aJaHUsI YHCJIOBBIX I10CJIeI0BATEIbHOCTEN



[loHATHE YUCIOBOM MOCIEAOBATEIBHOCTU. 3aJlaHHE MOCIEA0BATEILHOCTH
peKyppeHTHOH hopMyIioi u GopMysIoil N-ro YieHa.

ApudmMeTndeckas U reOMeTPHYCCKAS NMPOTrPecCHH

Apudmernueckas U TreoMmerpuyeckas mporpeccur. Dopmynsl N-ro  yieHa
apu(pMETHIECKON U T€OMETPUIECKON MPOrpeccuid, CyMMbI MEPBLIX N YJICHOB.

Hszobpadicenue unenos apugmemuueckon U 2eoMempudecKkol npocpeccull
MOYKAMU HA KOOPOUHAMHOU naockocmu. JIuneunvlii U 3KCHOHEHYUATbHBIL DPOCHI.
Cnooicnvie npoyenmol.

[NTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUWA YUEBHOTI'O IIPE/IMETA HA
YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBAIMsI K OOyYEHHI0O MaTeMaTWKEe W IIeJICHANpPaBICHHONW IMO3HABATEIHLHOU
NeSITebHOCTH;

MOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YePe3 MPAKTUUYECKYIO JeATEIbHOCTD,
TpeOYIONIYI0 MaTEMaTHIECKUX 3HAHUH, B TOM YHCJIE YMEHUE YIUTHCS Y IPYTUX JOJICH;

CIIOCOOHOCTH OCO3HABATh CTPECCOBYIO CUTYAIMIO, OBITh TOTOBBIM JCHCTBOBAThH B
OTCYTCTBHC TapaHTHH yCIiexa,

crocoOHocTh oOywatomuxcsi ¢ 3[IP k oco3HaHuio cBoux JeDUIIMTOB U
MIPOSIBJIICHHUE CTPEMJICHUS K UX TIPEOIOJICHHUIO;

CIIOCOOHOCTh K CAMOPa3BUTHIO, YMEHUE CTABUTh JOCTIKUMBIC TIEITH;

YyMEHUE pas3iudaTh ydeOHBbIC CHUTyallid, B KOTOPBIX MOXKHO JEHCTBOBATH
CaMOCTOSATENIbHO, W CHTyallud, TJAC¢ CJICAyeT BOCIOIB30BATHCSI  CIPABOYHOMN
nH(pOpMaIen Wik IPyriMHA BCTIOMOTATeIbHBIMU CPEICTBAMU;

CIIOCOOHOCTh MEPEHOCUTH TIOJIYICHHBIC B X0/I¢ 00YUCHUS 3HAHHS B aKTyaJIbHYIO
cUTyaIruio (TIpy PeIIeHUH KUTESHCKUX 3a/1a4, TPEOYIONMX MaTeMaTHICCKIX 3HAHUH ),

CIIOCOOHOCTh OPHEHTHUPOBATHCSI B TPEOOBAHMAX W TMPAaBWIAX IPOBEICHUS
MPOMEXKYTOYHOU U UTOTOBOM aTTECTAIIUM;

OBJIaJICHNE OCHOBaMU (PMHAHCOBOM TPaMOTHOCTH.

METANIPEJMETHBIE PE3YJIBTATDBI

Osnadenue ynusepcanbHblMu y4eOHbIMU HOZHABAM E/IbHLIMU OCUICHBUAMU

yCTaHABJIMBATh  NPUYMHHO-CJICICTBCHHBIC CBSA3M B XOJIE  YCBOCHHS
MaTeMaTHYeCKOTro MaTepuana;

BBISBIIATH JE(UIUT JaHHBIX, HECOOXOIUMBIX JIJISl PEIICHHUS ITOCTABJICHHOM 3a1a4H;

C TIOMOINBIO YYHTENsA BBIOMpATh CIIOCOO pEIICHHS MaTeMaTHYECKOH 3aaaun
(cpaBHUBATh BO3MOXKHBIC BAPUAHTHI PEIICHMUS);

NPUMEHATh W TPeoOpa30oBBIBATH 3HAKM W CHMBOJBI B XOAC pCIICHUS
MaTeMaTUYECKHX 3a]1ay;

yCTaHaBJIMBATh UCKOMOE U JIAHHOE TIPH PEIICHUU MaTEMaTUIECKOH 3a1a4H;

MOHUMAaTh W HHTEPIPETHUPOBATh HH(POPMAIMIO PA3TUYHBIX BUIOB U (PopMm
MIPEICTABJICHHS;

WUTIOCTPUPOBATH PellaeMble 3a/1a4 TpadUIEeCKUMHA CXEMaMU;

3¢ (HEKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATH HH(OPMAITHIO.



MOHMUMATh U HWCIOJIb30BaTh MAaTEMaTUYECKUE CPEACTBA HATIIATHOCTH (Tpadukw,
qyarpamMMbl, TaOJUIbI, CXeMbl W Jp.) IS WUIKOCTPAllud, HWHTEpIpEeTaIlnu,
apryMeHTaIl1H.

Osnaoenue yHueepcaibHoIMU Y4eOHbIMU KOMMYHUKAMUBGHBIMU OCUCMBUAMU:

OpraHU30BBIBATh YYEOHOE COTPYJHHYECTBO U COBMECTHYIO JICSITEIBHOCTH C
YYUTEJIEM U CBEPCTHUKAMHU B MIPOIIECCE PEIICHUS 3a/1a4;

B3aMMO/ICHCTBOBATh M HAXOJUTh OOIIHME CIOCOOBI pabOThI, paboTaTh B TpyIIIe:
HaxXOJIUTh 001IIee PENICHNE U pa3peniaTh KOHMINKTH Ha OCHOBE COTJIACOBAHMSI TIO3UITUI
U ydéTra HHTEPECOB; CIylIaTh mapTHEpa; (QopMyIupoBaTh, apryMEHTHPOBATh U
OTCTauBaTh CBOE MHEHUC;

MIPOTHO3UPOBATh BO3HWKHOBEHHE KOH(JIMKTOB TPU HAJIUYAH PA3HBIX TOYCK
3peHHs W pa3pemarb KOH(GIMKTHI HAa OCHOBE y4éTa HMHTEPECOB W TIO3WIMN BCEX
YYaCTHUKOB;

apryMEHTUPOBATh CBOK) TO3UIHMI0O U KOOPAWHHUPOBATH €€ C MO3ULHSAMH
MapTHEPOB B COTPYAHHUYECTBE TNPH BHIPAOOTKE OOIIEro peIieHHus B COBMECTHOM
NESITeIIbHOCTH;

BBITIOJIHSATH CBOKO 4YacTh pabOThI, JOCTUTaTh KAayeCTBEHHOTO pe3yJbTata H
KOOPJAMHHUPOBATH CBOU JICUCTBUS C APYTUMH YWIEHAMU KOMaH/IbI;

OIICHUBATh Kau4e€CTBO CBOETO BKJIaja B OO MPOYKT.

Osnadenue yHugepcaibHblMu YueOHbIMU PECYIAMUGHBIMU OCUCH BUAMU:

CTaBUTh I1I€JIM, BBHIOMpATh W CO3/[aBaTh aJITOPUTMbI JJISI PEUICHUS YYEOHBIX
MaTeMaTUYECKHUX MPOOIeM;

IJITAHUPOBATh U OCYIIECTBIISITh AEATEIBHOCTh, HAIPABICHHYIO HAa PEIICHUE 3a/1a4
HCCIIEI0BATEILCKOTO XapakTepa.

dbopmynupoBaTh W yAEpPKUBaTh YyuyeOHYIO 3ajady, COCTaBJsATh IUIAaH U
MOCJIEI0BATEIbHOCTD JICHCTBUI;

OCYIIECTBIISITH KOHTPOJIB TI0 00pa3ily 1 BHOCUTh HEOOXOIUMBIE KOPPEKTHUBHI;

KOHTPOJMPOBATH IIPOIIECC M PE3ybTaT yUeOHOM MaTeMaTHUECKOM JIeITCIIHHOCTH;

aJICKBaTHO OIICHWBATH IMPABWIHBHOCTh WJIM OIMIMOOYHOCTH BBIMIOJHCHHS ydeOHOM
3a/1a9M, €€ O0BEKTHUBHYIO TPYAHOCTh M COOCTBEHHBIE BO3MOYKHOCTH €€ PCIICHHUS;

CIM4YaTh CHoco0 JEHWCTBUS W €ro pe3yJbTaT ¢ 3aJaHHBIM ATAJOHOM C IICJIBIO
0oOHapyXeHUsI OTKJIOHCHUH U OTIIMYUN OT ATaJOHA.

MPEABUICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTH NPH PEIICHUH ydeOHOMU
3aJ1a4H;

MOHUMATh TPUYUHBI, MO KOTOPHIM HE OBLI JOCTUTHYT TpeOyeMbIil pe3yibTaT
NEATEeIbHOCTH, ONPEACNSITh TO3WTUBHBIE WM3MEHEHHUS W HallpaBlieHUs, TpeOyrolue
nanbHeIe padoTsl,

peryJMpoBaTh COCOO BBIPAYKEHUS IMOIIHIA.



[IJTAHUPYEMBIE [TPEAMETHBIE PE3YJIbTATHI OCBOEHM S PABOUYEN

[TPOT'PAMMBI KYPCA «AJIT'EBPA»

(ITO TOJAM OBYYEHUA)

OcBoenue ywyebHOro Kypca «AnreOpa» Ha YpPOBHE OCHOBHOTO OOUIEro
oOpa3oBaHMsl JOJKHO 0O€cCleunBaTh JOCTIKEHHUE  CIEAYIONIUX  MPEAMETHBIX
00pa3oBaTeNbHbIX PE3YJIbTATOB:

7 KIIACC

Yucna u eviuucienus

BrImiotHSITh, co4yeTas YCTHBIE W TUMCBMEHHBIE TPHEMBI, apuPMETUUECKUE
JEUCTBUS C pallMOHATbHBIMU YUCIAMU.

HaxonuTh 3HA4YeHHWS YHCIOBBIX BBIPAKCHUN, TMPUMEHATH Pa3HOOOpa3HbBIC
CrocoObl W MPUEMBI BBIYUCIICHUSI 3HAYEHUW JPOOHBIX BBIPAKEHUN, COACPIKAIIIX
OOBIKHOBEHHBIC U JIECATUYHBIC TPOOU.

[lepexomuth OT oOIHOM (OPMBI 3aMMCH 4YHCET K Jpyroil (mpeoOpa3oBHIBATH
JECATUYHYIO poOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YaCTHOCTH B OECKOHEYHYIO JECATHUYHYIO ApoOb). CpaBHHMBaATh U
YHOPSIIOYMBATh PALIMOHAIBHBIEC YHCIIA.

OKpyTIJsITh YnCia.

BBINONHATh ONPUKUIKY W OLEHKY pe3yJibTaTa BBIYMCIEHUMN, OLEHKY 3HAYEHUU
YHUCJIOBBIX BBIPAYKCHUM.

BrINOMHATH NEUCTBUSL CO CTENEHSAMH C HAaTypaJlbHBIMU MOKa3aTeIsIMU (C OMOpOM
Ha CMPaBOUYHYIO0 UHGOPMAIIHUIO).

[IpuMeHATh TPU3HAKKU JEIUMOCTH, PA30KEHHE Ha MHOMXKHUTEIN HATypalbHBIX
YHUCEIL.

Pemate mpocTeiliiiie TNPaKTUKO-OPUEHTUPOBAHHBIE 3a7aud, CBSI3AHHBIE C
OTHOLIEHUEM BEJINYMH, MIPONOPLIMOHATIEHOCTHEO BEJIMYHH, MIPOLICHTAMHY;
MHTEPHPETUPOBATh PE3YyJIbTaThl PELICHUS 33/lay C YYETOM OTPAaHUYEHUM, CBS3aHHBIX CO
CBOMCTBAMHU pacCMaTPUBAEMBIX 0OBEKTOB.

Anzebpauueckue evlparcenus

OpueHTHpOBaTbCSI B TOHATUSX U OMNEpUpOBaTH Ha 0a30BOM  YpPOBHE
anredpandeckoil TEPMUHOIOTHEN U CUMBOJIUKOM.

Haxonute 3HaueHusi OyKBEHHBIX BBIPAKCHUN TMPU 3aJaHHBIX 3HAYCHUSIX
MIePEMEHHBIX.

BreinonHate npeoOpa3oBaHusl LEJIOTO BBIPAXKEHUSI B MHOTOWIEH MPUBEACHUEM
MOAOOHBIX ClIaraéMbIX, PaCKpbITHEM CKOOOK.

BrIMOMHAT, yMHOXXEHHE OJHOYJIEHa Ha MHOTOYJIEH W MHOTOWIeHa Ha
MHOTOYJICH, MPUMEHSATh (POPMYJIbI KBaJpaTa CYMMBI M KBaJipaTa pa3HOCTH (C OMOpoM Ha
CIIPaBOYHYIO MH(POPMAITHIO).

OcCyliecTBIATh Pa3ioKEHUE MHOTOWIEHOB HAa MHOXHUTEIM C OMONIBIO
BBIHECCHHSI 32 CKOOKHM OOIIEr0 MHOXUTENS, TPYNIUPOBKU ClAaraeMbIX, MPUMEHEHUS
(bopMyIT COKpAIEHHOTO YMHOKEHUS (C OMOPOH Ha CIIPABOYHYIO HH(DOPMAITHIO).

[IpumensaTy mpeoOpa30BaHUsS MHOTOWICHOB JUIsl PEIICHUS! PA3IMYHbIX 33134 U3
MaTeMaTUKH, CMEXKHBIX MMPEIMETOB, U3 PEATHbHON MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYpPaJbHBIMU ITOKA3aTEJSIMHU IS



npeoOpa3oBaHus BEIPAXKEHUH (C OMOPOH Ha CIIPaBOYHYIO HHPOPMAIIHIO).

Ypasuenus u nepagencmea

PemaTe nuHEWHbIE ypaBHEHUS C OJHOW NEPEeMEHHOW, NpPUMEHss MpaBHiia
nepexoja OT UCXOJHOTO YpaBHEHUS K paBHOCUIBLHOMY emy. IIpoBepsaTb, siBIsieTCS Jn
YHCJIO KOPHEM YPAaBHEHHS.

Nmets mnpencrtaBieHue o rpaduyecKux METOAAaX MpH PEIICHUU JUHEHHBIX
ypaBHEHUH U UX CUCTEM.

[lonOupaTe mnpuUMepbl TMap YHCEN, SBISIIOIIUXCS PEUIEHUEM JIMHEWHOIO
YPaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CTpouTh B KOOPJMHATHON IUIOCKOCTH TpaUK JMHEHHOTO YpaBHEHHS C JIByMS
MEPEMEHHBIMH; TMOJB3YSICh IPAQUKOM, TPUBOIUTH MPUMEPHI PELUICHUS YPaBHEHHUS.

Pemate cuctembl ByX JMHEHHBIX YpPaBHEHUH C JABYMsI NEPEMEHHBIMH, B TOM
qucie rpaduvIecku (C OMmopoi Ha aNTOPUTM YICOHBIX IEHCTBHA).

CocTtaBnaTh (IOCIE COBMECTHOTO aHAJIW3a) U pellaTh JUHEHMHOE ypaBHEHUE WIIU
CUCTEMY JIMHEHHBIX YPAaBHEHMH 110 YCJIOBHUIO 3a/aud, WHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4M ITOJYYEHHBIN pe3ynbTar.

Koopounamot u cpagpuxu. @ynkyuu

N300paxaTh Ha KOOPAWHATHOM NPSIMOM TOYKH, COOTBETCTBYIOIIME 3a/laHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbl; 3alUCHIBATh YHUCIIOBBIE IPOMEXYTKH Ha
aredpanvdeckoM si3bIKe.

OTtMmeyaTh B KOOPAMHATHOW IUIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM;
CTPOUTH TPAPUKH TUHEHHBIX PyHKIUH. CTpouTh Tpaduk GyHkuu Y = KX + b,

OnuceIBaTh ¢ MOMOIIBIO (DYHKIIMI W3BECTHBIE 3aBUCUMOCTH MEXKIY BETUUMHAMU
(1o anropuTMy y4eOHBIX JCHCTBUIA): CKOPOCTh, BPEMSI, PACCTOSIHUE; 1I€HA, KOJUYECTBO,
CTOMMOCTb; IPOU3BOAUTENBHOCTD, BpeMsl, 00bEM pabOTHI.

Haxonuth 3HaueHne PyHKIIMU M0 3HAUCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil croco0 TMpPEeACTaBICHUS W aHaiu3a HUH(OpMaIuu;
U3BJIEKATh U MHTEPIPETHPOBATh MH(POpPMALMIO U3 TpaUKOB peaibHbIX MPOLECCOB U
3aBUCHUMOCTEMN.

8 KUIIACC

Yucna u éviuucnenus

Hcrnonb30BaTh HaYaJbHbIE IPEACTABICHNS] O MHOXKECTBE JIEHCTBUTEIIBHBIX YHCEIT
JUISl CpaBHEHMS, OKDPYIJICHHS W BBIYMCICHUH; W300pa)kaTh JEHCTBUTENbHBIE 4HCIIA
TOYKAMH Ha KOOPJAMHATHOMN MPSIMOM.

[IpumeHsATh TmOHATHE apU(METUYECKOrOo KBAJIpaTHOTO KOPHs; HAXOJIUTh
KBaJpaTHbIE KOPHHU, HCHOJB3YsSd NPU HEOOXOAMMOCTH KaJIbKYJSATOP; BBITOJHSTH
npocreiime npeoOpa3oBaHUsl  BBIPAKEHUN, COAEpKALIUX KBAJpaTHbIE KOPHH,
HCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonp30BaTh 3amucu OOJBIIMX U MAJbIX YHUCEN C IMOMOUIBIO JECATHYHBIX
npoOeii u crerneHelt yucna 10.

Anzebpauueckue eviparcenus

[IpumMeHATh MOHATHE CTENEHM C  LENbIM  II0KAa3aTeleM,  BBINOJHSATH
npeoOpa3oBaHusl BBIPAKEHUHM, COAEpXKAllMX CTENEHH C IeJbIM IoKa3aTtenem (¢
MCIIOJIb30BaHUEM CIPABOYHON MH(POPMAIIIH).



BBINONMHATE HECNOXKHBIE TOXKIECTBEHHBbIE MPEOOpa30BaHUsl PaLMOHAIBHBIX
BBIPAKEHUI HAa OCHOBE MpaBUJ ACHCTBUN HAJ MHOTOWIEHAMH M allreOpanyecKUMH
TPOOSIMHU.

PacknanpiBaTh KBapaTHbIN TPEXUIIEH HA MHOKUTEIN.

[IpumensTh mpeoOpa3oBaHUsl BBIPAKEHUN I PEIICHHS Pa3IMYHBIX 3a/ad U3
MaTeMaTUKH, CMEKHBIX ITPEAMETOB, U3 PEATbHOW MMPAKTUKH.

Ypasenenusa u nepasencmea

PemaTe nuHeEHHbIE, KBaJpaTHbIE YpaBHEHHs (C HCHOJIb30BAHUEM CIIPABOYHOU
uH(pOpMallMK) W paIlMOHANbHBIE YpPaBHEHUS, CBOJSIIMECS K HUM, CHUCTEMBI JIBYX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU.

[IpoBOANTE NPOCTENIINE UCCIIETOBAHUSA YPABHEHUN U CUCTEM YPABHEHHM, B TOM
quclie ¢ MPUMEHEHHEM TpaduiecKuX NpeCTaBICHUN (yCTaHABIUBATh, HMEET JIH
YpaBHEHUE WM CHCTEMAa YpPAaBHEHHMI pEUIEHHUs, €CIU HUMEET, TO CKOJIbKO, W Mp.) C
OTIOPOI Ha aNTOPUTM YUEOHBIX JICUCTBUM.

[TepexonuTh OT cioBeCHON (POPMYIMPOBKHU 3a/1a4ul K €€ anredpanyeckoil Mmoaenu
C IOMOIIBI COCTABJIECHUS YPaBHEHUs WJIM CUCTEMBI YPAaBHEHMI, HHTEPIIPETUPOBATh B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4! [10JIy4YECHHBIN pe3yJIbTar.

[IpuMeHATh CBOWCTBA YMCIOBBIX HEPABEHCTB JUII CPABHEHHMsI, OLIEHKH; PEIIaTh
JMHEMHbIE HEPaBEHCTBA C OJHON NEPEMEHHOM M HUX CHUCTEMBI; JaBaTh IpaUuecKyro
WJUTIOCTPALIMIO0 MHOXKECTBA PELICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

Dynkyuu

OnepupoBatb Ha 0a30BOM ypOBHE (PYHKIMOHAJIbHBIE TOHATUS U S3bIK
(TepMUHBI, CUMBOJUYECKHE OOO3HAUYECHUS); OMNpPEAeisaTh 3HaUeHUE (YHKIHUHU MO
3HAYEHHUIO apTyMEHTa; ONPEAEIIATh CBOMCTBA PYHKIMU 1O €€ rpaduKy.

Crpouts rpad¥Ky IeMEHTapHBIX GYHKIWIH Buma , Y = X5, Y = X5,y =4/x , Y=

k o o "
~> OIHMCHIBATH CBOWCTBA YMCIOBOU ¢bynkuuu no e€ rpaduky (mpu HEOOXOJIUMOCTH C

HaIpaBJISIOLIEH TOMOIIBIO).

9 KJIACC

Yucna u évluucienus

CpaBHMBATH M YHOPSIAOUMBATH PAIMOHAJIBHBIE U UPPALlMOHAIBHBIC YUCIIA.

BreimonHaTe apudmeTnyeckue NEUCTBUS C PAallMOHAIBHBIMH YHCIIAMH, COYETas
YCTHbIE W TIUCBMEHHBIE NPUEMBI, BBINOJHATh BBIYUCICHUS C HPPalUOHATIbHBIMU
YHCJIaMH.

HaxoauTh 3Ha4Y€HMSI CTENEHEN C LEJBIMUA MOKA3ATEISAMU U KOPHEU; BBIYUCIATH
3HAYCHUS YUCIIOBBIX BBIPAKCHUM.

OKpyraatTh JOEUCTBUTENBHBIC UKCJA, BBINOJHITh MPUKUIAKY pe3yJibTaTa
BBIYMCIICHUI, OLIEHKY YMCJIOBBIX BBIPAKECHUM.

Ypasnenusn u nepasencmea

Pemiars nuHElHBIE W KBAJIPATHBIE YPABHEHUS, YPABHEHHUS, CBOJAIIMECS K HUM,
MpoCTeHIe IPOOHO-pallMOHATBHBIC YPABHEHUSI.

Pemate nmpocredmive CUCTEMBl JBYX JIMHEWHBIX YpPaBHEHUHM C JABYMs
IIEPEMEHHBIMU U CUCTEMBI JIByX YPAaBHECHHH, B KOTOPBIX OJIHO YPABHEHUE HE SIBIISIETCA
JMHEWHBIM (110 BU3yaJIbHOU O1ope).



Pemmats npocTeiiiine TEKCTOBBIE 3a/1a4ll AIreOpandeckuM CocOOOM € MOMOIIBIO
COCTABJICHMS YPAaBHEHUS UM CUCTEMBI JIBYX YPaBHEHUM C ABYMS IEPEMEHHBIMH.

[IpoBouTh TpOoCTENIIINE HCCIIEIOBAHUSI YPABHEHUIM U CUCTEM YpaBHEHUM, B TOM
yyclie ¢ NpUMEHEHHEM Tpaduyueckux MpeacTaBlieHuil (ycTaHaBIMBaTh, HMEET JIU
ypaBHEHHUE WM CUCTEMA YPABHEHUH PEILICHUS, €CIIU UMEET, TO CKOJIBKO, U TIp.).

Pemate nMHEHHBIE HEpPABEHCTBA, KBaJ[paTHbIE HEPABEHCTBA; W300pa)kaTh
pelIeHre HEPaBeHCTB Ha YHUCIOBOM MpsSMOMW, 3amKChIBaTh PEUICHUE C TOMOUIBIO
CUMBOJIOB.

PemaTte crucTeMbl JTMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO; M300pa)kaTh PEIICHHWE CHUCTEMbl HEPABEHCTB HA YHCIIOBOM
MPSAMOiA, 3aIIUCHIBATh PEIICHHUE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MTPU PEIICHUH PA3IUYHBIX 33]a4.

Dynkuyuu
Pacnio3naBath GyHKIMM W3Y4eHHBIX BHJIOB. [loka3piBaTh CXeMaTUYECKU
PAacIioyIoKEHUE Ha KOOPAWHATHOH MII0CKOCTH IpadukoB GyHKIui Buaa: y = kX, y = kX +

k y
b,y =ax + bx +¢c, y = X}, y=+x, y = ~ B 33BUCHMOCTH OT 3HAueHHii

K02((PUIIMEHTOB; ONMUCHIBATH CBOMCTBA (PYHKITHI.

Crpoutb W wu300paxkaTb CXEMaTHYECKHM TrpaduKU KBAJAPATUUYHBIX (PYHKIUH,
OTHCHIBATh CBOMCTBA KBAIPATUIHBIX (PYHKITUH IO MX Tpadukam.

Pacno3naBaTth KkBaJipaTUuHylO0 GYHKIUIO 10 (opmylse, TPUBOAUTH MPUMEPHI
KBaJAPAaTUYHBIX (DYHKIMHN U3 PeaTbHOM XKU3HU, (PU3UKH, TCOMETPHUH.

Apugpmemuueckan u cecomempuueckan npozpeccuu

Pacno3naBaTh apu(MeTHUECKYI0 U T€OMETPUYECKYIO MPOTPECCUU MPU PA3HBIX
cnoco0ax 3aJaHusl.

BbBITIONHATS ~ BBIYMCIIEHHS €  HMCIHOJb30BaHMEM  QopMysn  N-ro  4ieHa
apu(pMETHIECKON U TeOMETPUUECKON MPOTPECCUid, CYMMBI TIEPBIX N 4iIeHOB (C OMOpOi
Ha CIIPaBOYHYIO HH(POPMAIIHIO).

Pemate 3aauu, CBs3aHHBIC C YHCIOBBIMHU MOCIIEIOBATEIHLHOCTIMH, B TOM UYHCIIE
3aJa4yil U3 pEATbHOM JKM3HM (C UCIOJB30BAaHUEM KaJbKYJISATOpa, IU(POBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
duekTpoHHbIe (LM (POBBIE) 00pa3oBaTeIbHbIE PecypPChl
HaumeHnoBanue
Ne ni/m
pa3/1esioB U TeM
NpOrpamMmbl Beero  Kourpoanusl Bubauoreka [IOK
e padoThbI
1 Beipaieris, 21 2 https://m.eds00.ru/7f415b90
TOKJICCTBA, YPaBHCHUS
2 ®OyHKIUN 11 1 https://m.edsoo.ru/7f415b90
Crenensb ¢
3 HATypaJbHbIM 12 1 https://m.edsoo.ru/7f415b90
rokazaresem
4 MHOTOWIEHBI 19 2 https://m.edsoo.ru/7f415b90
Dopmyiibl
5 COKPAIIEHHOTO 18 2 https://m.edsoo.ru/7f415b90
YMHOXEHUA
6 Cheremsl FTHHCHHBIX 15 1 https://m.edsoo.ru/7f415b90
ypaBHCHUI
7 Hosropeiiite 1 6 1 https://m.eds00.ru/7f415b90
00o00meHue
OBUIEE KOJIMYECTBO 102 10
YACOB I10 ITPOI'PAMME
8 KJIACC
DJIeKTpOHHbIe (LM (pPpoBbIe) 00pa30BaTEIbHBIC PECYPChI
Ne HaumenoBanue
11 /;1 pa3/iesioB M TeM
Kounrtpousn
NMPOrpaMMblI B
cero —_— Bu6nuoreka [IOK
padoThl
1 PanuonansHble Apo6H 16 2 https://m.edsoo.ru/7f417af8
2 KBazpaTHbIie KOpHU 14 1 https://m.edsoo.ru/7f417af8
3 YPaBHEHHL H CHCTCMBI 33 2 https://m.edsoo.ru/7f417af8
ypaBHCHUI
4 Hepasencrpa 11 1 https://m.edsoo.ru/7f417af8
5 dyHKIIN 14 1 https://m.edsoo.ru/7f417af8
6 (TeneHs ¢ Telki 8 1 https://m.eds00.ru/7f417af8
nokasaresem
7 HosToperne i 6 1 https://m.edso0.ru/7f417af8
00o001IeHNe
OBUIEE KOJIMYECTBO 102 9

YACOB I10 ITPOTPAMME
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9 KUIIACC

N HanMeHoBaHHe dueKkTpoHHbIe (LM (POBHIE) 00pa3oBaTebHbIE PeCypPChl
§ pPa3iesioB U TeM
n/n NporpamMMbl B K
cero OHTPOIL bubmuoreka [JOK
Hble padoThI
Yuclia ¥ BEIYHCIICHUSL. 13 1 https://m.edso0.ru/7f419d08
2 ®yHKUMY ¥ TpadUKH. 16 1 https://m.edso0.ru/7f419d08
g YPABHCHIN M Hepaperctsa 2 https://m.eds00.ru/7f419d08
C OJIHOM IIEPEMEHHOM
YpaBHeHus u
4 HEPABEHCTBA C JIBYMS 26 1 https://m.edso0.ru/7f419d08
TIEPEMEHHBIMH.
Apudmernaeckas u
5 reoMeTpuyecKas 15 2 https://m.edso0.ru/7f419d08
IPOrpeCcCHn
7 [ToBTOpeHue, 06001IIeHNE, 18 1
cHUCTeMaTH3alusl 3HAaHUH. https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB 102 8
I10 ITPOT'PAMME

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YHEHUKA

* Marematuka. Anredpa: 7-i kiacc: 6a30BbIi ypOBEeHb: yueOHUK, 7 Kinacc/ MakapbiueB
I0.H., Munmtox H.I'., Hemikos K.W. u apyrue; noxa pen. TensikoBckoro C.A.,
AximmonepHoe o6miectBo «M3marensctBo «lIpocBemnienue»

* Maremartuka. Anrebpa: 8-i kitacc: 6a30BbIi ypOBEHB: yUeOHHK, 8 Kiacc/
Makapsrues FO.H., Munatok H.I'., HemikoB K.W. u npyrue; nox pea. TeaskoBCKOro
C.A., Axumonepnoe o6miectBo «M3narensctBo «IIpocBemieHue

* Maremartuka. Anrebpa: 9-i kiacc: 6a30BbIll ypOBEHB: yUeOHHUK, 9 Kiacc/
Makapsrues FO.H., Munatok H.I'., HemikoB K.W. u npyrue; nox pen. TensakoBCKOro
C.A., AkuuonepHoe o6miectBo «M3narensctBo «IIpocBemenney

METOINYECKHUE MATEPHAJIBI U1 YYUTEJIA
WWW.prosv.ru

LA PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBHI CETU HHTEPHET
WWW.Prosv.ru
videouroki.net.ru
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