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IHHOACHUTEJBHAA 3AIINCKA

PaGouass mporpamma mo anrebpe  mig OOydaroUUXcs C 3aJepiKKOU
ncuxudeckoro pasputus (mamee — 3IIP) Ha ypoBHE OCHOBHOTO 00IIETO
oOpa3oBaHUs TMOATOTOBIEHAa Ha ocHoBe denepanbHOrO roCyIapCTBEHHOTO
o0pa30oBaTeIbHOTO  CTaHAAapTa OCHOBHOTO o0miero oOpazoBanms ([Ipukas
Munnpocsenienus Poccun ot  31.05.2021 . Ne 287, 3apeructpupoBaH
MunuctepctBoMm toctuniuu Poccuiickoir ®@enepanuu 05.07.2021 1., per. HOMep
64101) (manee — ®I'OC O0OO), amanTUPOBAHHOW OCHOBHOW 00pa30BATEIHLHOM
IporpaMMbl OCHOBHOTO 0O0IIEro oOpa3oBaHUsi OOy4arolUXcs C 3aJep>KKOU
ncuxudeckoro paszsutus (ganee — ITAOOIT OOO 3IIP), paboueit mporpammbl
OCHOBHOTO 00mIero oOpaszoBaHus 1o TmpeaMmery «Maremaruka», MNpOrpaMMbl
BOCIIUTAHUS, C YUETOM PACHpPEEICHHBIX MO KJIacCaM MPOBEPsSEMbIX TpeOOBaHUN K
pe3yabTaraM ~ OCBOCHHUSI ~ AJaNTUPOBAHHOW  OCHOBHOM  0Opa3oBaTeIbHOM
MporpaMMbl OCHOBHOTO OOIIEro oO0pa3oBaHUs OOYy4YarONIUXCS C 3aJCpiKKOU
TICHXMYECKOTO pa3BUTHA. B pabodeld mporpamMme YYTCHBI HJICH W TTOJOXKCHHS
Konuenuuu pa3Butusi MaTeMaTu4eckoro oopasoanus B Poccuiickoit deaeparumu.

OO0was xapakTepucTUKa y4eOHOro npeamera «Maremaruka»

VYuebubiii mpeamer «MaremaTuka» BXOJUT B MPEAMETHYIO 00JacThb
«Maremarunka u uHpopmatuka». OH crOCOOCTBYET Pa3BUTHIO BBIYUCIUTEIIBHON
KYyJABTYpPhl M JIOTHYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUS TMOJIH30BATHCS
JITOPUTMaMHU, & TaKXKe MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX B
NMOBCeAHEBHOM ku3HU oOydaronuxcst ¢ 3I[IP. YueOHblli mpeameT pa3BUBaET
MBIIUJIEHHE, MPOCTPAHCTBEHHOE BOOOpa)xKeHHE, (YHKIHMOHAIbHYIO I'DaMOTHOCTD,
YyMEHUSI BOCHPUHMMATh M  KPUTUYECKH  aHAIM3UPOBaTh  HMHQOpMAIHIO,
MPENICTABICHHYIO B Pa3ITUYHBIX (hopMax.

OOyueHue maremaTtuke JAET BO3MOXKHOCTh Pa3BUBATh y OOyYarolIUXCS C
3IIP TOYHYI0, pauMOHAIbHYI0 M HMH(POPMATUBHYIO pPEYb, YMEHHE OTOHpATh
HanOoJee MOAXOMASIINE S3bIKOBbIE, CUMBOJIUYECKHE, rpaduyecKue CpeacTBa s
BBIPAXKEHUS CYKJICHUHN U HAIVISITHOTO UX MPEICTABICHUS.

Heo0xoarMbIM KOMIIOHEHTOM OOLIEN KyAbTYPbl B COBPEMEHHOM TOJIKOBAHHUH
ABJI€TCST OOLIee 3HAKOMCTBO C METOJAaMHU IO3HAHUS JIEWCTBUTENIBHOCTH,
MIPEACTABIEHUE O INPEAMETE M METOAAX MATEMATHKH, UX OTIMYUM OT METOJOB
JPYTUX €CTECTBEHHBIX M TYMaHUTApHBIX HAyK, 00 OCOOEHHOCTSX TPUMEHEHUS
MaTeMaTHKU JUIsl PEIIeHUs HAyYHbIX M TMPUKIATHBIX 3adad. Takum o0pasom,
MaTeMaTH4eCcKoe 00pa3oBaHHE BHOCHUT CBOM BKJIaa B (GOpMHUpOBaHHE OOIIeH
KYJIBTYpbI YEJIOBEKA.

W3yueHrne MaTeMaTUKHU TaKXe CIOCOOCTBYET ICTETHUECKOMY BOCIUTAHUIO
YEJIOBEKa, MOHMMAHHUIO KPAacOThl M M3SIIECTBA MATEMAaTUYECKUX PACCYXKIACHUM,
BOCIIPUSITUIO TEOMETPUUYECKUX (DOPM, YCBOEHUIO UJIEU CUMMETPUH.

[Iporpamma oTpaxaer coaep:kanue oOyuyeHus npeamery «MaremaTtukay c
y4eTOM OCOOBbIX oOOpa3oBaTeIbHbIX MOTpeOHOCTel oOydaronuxcs ¢ 3IIP.



OBnanenue yuyeOHBIM mpeaMeToM «MaremaTrnka» MpeACTaBiseT ONpeAeSICHHYIO
cnoxkHocTh aia yuanuxcs ¢ 3[1P. V oGyuaronuxcst ¢ 3[1P Hanbosee BbIpakeHbI
OTCTaBaHUS B PAa3BUTHHM CIIOBECHO-JIOTMYECKUX (OPM MBIIUICHUS, [O3TOMY
aOCTpaKTHbBIC U OTBJICUYCHHbIE KATETOPUH UM TPYAHOJOCTYIHBI. B TOXe BpeMs mpu
CHeUaIbHOM 00yYE€HUU 00YYarolrecs MOTYT BBITIOJIHSTH 33JJaHUs 110 aJITOPUTMY .
OHM BOCHPUMMYMBBEI K IIOMOILIM, MOTYT BBIIOJHUTH IEPEHOC HA AHAIOTHYHOE
3aJlaHie YCBOEGHHOIro croco0a pemieHus. CHUKEHUE Pa3BUTHUS MBICIUTEIbHBIX
omepanui M 3aMEIJICHHOE CTAHOBIICHUE JIOTMYECKUX JEHUCTBUM IIPUBOIAT K
HEJIOCTATOYHOM  OCMBICIICHHOCTH  COBEPINAEMBIX  Y4YEOHBIX  JEUCTBUU. Y
oOyJaroluxcs 3aTPyAHEHbI CUETHbIE BBIYUCICHHUSA, IMPOU3BOAUMBIE B yme. B
NUCBMEHHBIX BBIUMCICHUSAX OHH MOTYT MPOMYCKAaThb OJWH W3 IMPOMEKYTOUHBIX
maroB. IIpu pabore ¢ YMCIOBBIMH BBIPAKEHHSIMH, BBIYUCICHHUEM HMX 3HAYEHUS
MOT'YT HE€ YJIEp)KHBaThb NPABUJIBHBIA NOPSAOK naeucTBud. llpm ynpomenun,
npeoOpa3oBaHuU BbIpakeHUM yuamecss ¢ 3[IP He MOryT caMOCTOSITENBHO
IPUHATH PELIEHUE O MOCIEA0BATEIILHOCTH BBIITOIHEHUS eHCTBHIM. KOHKpETHOCTh
MBIIUICHUSI OCJIOXKHSIET YCBOCHUS HaBbIKA PELICHUS YPAaBHECHHI, HEPABEHCTB,
CUCTEMBbI ypaBHEHHI. VIM ManogocTynHo coBeplieHne 00paTUMbIX ONepaluii.

Husknii  ypoBEeHb pa3BUTHs JIOTUYECKHX OIEpaluid, HEIO0CTaTOYHAs
O00OOLICHHOCTh MBILUICHHUS 3aTPYAHSIIOT H3yuyeHue TeMbl «DYHKIMW»: MpH
ONpeneNeHN (PYHKIMOHAIBHON 3aBUCHUMOCTH, IpPH ONUCAaHUM TpapuuecKoi
CUTYyalluM, HCHOJIb3yd T€OMETPUYECKUM, aireOpandeckuii, (yHKIHOHAIbHBIN
a3bIku. Hepenko ywaniuecss He BUASAT pa3HULBI MEXAY OO0JACThIO ONpENeNeHUs
(GyHKUIMH U 00JIaCTHIO 3HAYEHUM.

Pemenue 3amau conpspkeHO ¢ TPYIHOCTAMU O(OPMIIEHHS] KPATKOW 3aIlucCH,
MPOBEIACHUs  aHalIM3a  YCJIOBHS  3aJayd,  BBIACIEHUS  CYIIECTBEHHOTO.
Oo6yuaronuecss ¢ 3IIP 3arpyassitoTcst caenaTh yMO3aKJIOYEHHWE OT OOIIero K
YaCTHOMY, HEPEIKO BBIOMPAIOT HEpalMOHAJbHBIE CIIOCOOBI PEIIeHUs, HWHOTIA
OrpaHUYMBAIOTCA MAHUITYJISIUSMHA C YUCIIAMH.

[Ipu wu3yueHun reomeTpuueckoro wMarepuana oOydaromuecss ¢ 3IIP
CTAIKUBAIOTC € TPYAHOCTBIO  JENAaTh JIOTMYECKUE  BBIBOABI, CTPOUTH
NIOCJIEIOBATENbHBIE  paccykaeHus. HenpouyHele 3HaHHWA OCHOBHBIX TEOPEM
reOMETpUM TPHUBOJUT K OMMOKaM B PEIIEHUHM TEOMETPUYECKUX 3ajad.
OOyuaromuecs MOTYT MOAMEHUTH (POPMYITy, HEIPABUIBHO MPUMEHUTH TeopeMy. K
CEpbE3HbIM OIIMOKaM B pEHIeHUH 3a7ad MPUBOASIT HEIOCTATOYHO pPa3BUTHIC
IIPOCTPAHCTBEHHBIE MPEACTABICHUA. VIM CII0OKHO BBINOJHUTH YEPTEXK K YCIOBHIO,
B ITUCbMEHHBIX pab0TaX OHU HE MOTYT MPUBECTU OOBICHEHHE K UEPTEXKY.

ToyHOCTH 3allOMUMHAHUA W  BOCIPOMU3BEIEHUS y4eOHOTO MaTepualia
CHU)KEHBI 10 MPUYUHE CIa00CTH MHECTUYECKOM NEeATEIbHOCTH, CYKEHUsI 00bema
namatu. OOyuarouumcsi ¢ 3IIP TpeOyercs Oosbllie BpeMEHU Ha 3aKperjieHUue
MaTepHuaa, akTyaJau3alns 3HaHUM 110 OIOpE MPU BOCIPOU3BEICHHH.

Jis  mpeonoynieHus TPYIHOCTEW B HW3YYEHMM Y4YeOHOTro IMpenMera
«Marematruka» HeoOXxoawma ajanTanus o0beMa M XapakTepa Y4eOHOro
MaTepyana K IO3HABaTEJIbHbIM BO3MOXHOCTAM ywammxcs ¢ 3IIP. Craepyer



yu4eOHBI MaTepual MPENnoJHOCUTh HEOONBIIMMHU MOPLUUAMHU, YCIOXKHSIS €ro
IOCTENIEHHO, M3bICKUBATh CMNOCOOBI aJanTalliyd TPYAHBIX 3aJaHUi, HEKOTOpbIE
TEMBbl J1aBaTb KAaK O3HAKOMUTENIbHBIC; MCKIIOYaTh OTHENIbHBIE TPYAHBIC
JI0Ka3aTeJIbCTBA; TEOPETUUYECKUH MaTepuall pEKOMEHIYEeTCsl U3y4aTh B IIPOLIECCE
IIPAKTUYECKOM JEATEIbHOCTH IO pPEIIeHHI0 3anad. OpraHu4eckoe €IUHCTBO
IIPAaKTUYECKON M YMCTBEHHOW JEATEIBHOCTH Y4YalIUuXCsl Ha ypOKAaX MAaTeMaTHKH
CHOCOOCTBYIOT ~ MPOYHOMY W CO3HATEJIbBHOMY  YCBOCHHIO  0a3MCHBIX
MaTeMaTUYECKUX 3HAHUW U YMECHUM.

Hesan u 3axa4yu n3yvennsi yueOHoro npeamera «MaremMaTuka
[TpuoputeTHbIME yenamu 00ydeHHs] MaTeMaTuke B 7—9 Kiaccax sIBISIFOTCS:

* dhopMHUpOBaHUE IIEHTPATHHBIX MAaTEMATHUYCCKUX TOHITHH (YUCII0, BEIMYNHA,
reoMeTpudeckas (¢Gurypa, TepeMeHHas, QYHKIUA), O0O0CCIEeUNBAIOITIX
IIPEEMCTBEHHOCTh W TEPCIEKTUBHOCTh MAaTeMaTHYECKOTO OOpa30BaHHS
obyuarontuxcs ¢ 311P;

» monBeneHue oOyuarommxcs ¢ 3[IP Ha mgocTymHOM i HUX YpOBHE K
OCO3HAHMIO B3aHUMOCBSI3M MAaT€MaTUKW W OKPYXKAIOIIEro MHUpaA, IOHUMAHUE
MaTeMaTHUKH KaK 4acTH oOIIel KyJIBTypbl YEJIOBEUECTBA;

" Pa3BUTHE MHTEIUICKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH OOYUYarOIIUXCs C
3IIP, mo3HaBaTeJbHOM  AKTUBHOCTH,  MCCIEIOBATEILCKUX  YMCHHH,
KPUTUYHOCTH MBIIUICHUS, THTEPECA K U3YUCHUIO MaTeMaTHUKU;

= (¢opmupoBaHue (PYHKIIMOHAIBHOW MaTEeMaTUYECKON IpaMOTHOCTH: YMEHHS
pacrio3HaBaTh MPOSIBICHUS MAaTEMAaTUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEM B PEAJIbHBIX JKU3HEHHBIX CUTYyallUSIX W NPU U3YYCHUU
JIpPYrux  y4yeOHBIX  TPEAMETOB,  TPOSABICHUS  3aBUCUMOCTEH U
3aKOHOMEpPHOCTEM, (POpMyIHMpoBaTh UX Ha SI3bIKE MaTeMaTHUKU U CO3/aBaTh
MaTreMaTU4eCKUe MOJICJIU, MPUMEHATh OCBOCHHBIN MaTeMaTHYeCKUM amnmapar
JUIS. pEIICHUs] TPAKTUKO-OPUEHTUPOBAHHBIX 3aj]a4, WHTEPHPETUPOBATH U
OIICHUBATH MOJYYEHHbIC PE3YyJIbTaThI.

JlocTrmxkeHne ITUX Ieeh 00ecrieYnBaeTCs peIICHUEM CASAYIONUX 3a0ay.

= ¢opmupoBarh y oOydarommuxcs ¢ 3IIP HaBeikM ydeOHO-MO3HABaTEIBLHOM
NEATEeIIbHOCTH: ITUIAaHUPOBaHUE pPaOOTHI, TMOWCK pallMOHAJIBHBIX NyTeH ce
BBITTOJIHEHUSI, OCYIIIECTBICHUS CAMOKOHTPOJIS;

" CrOCOOCTBOBaTh HMHTEJUICKTYaJIbHOMY pa3BUTHIO, (POpMUpPOBATH KauecTBa,
HEOOXOJMMBbIC YEJIOBEKY JUIsl TOJHOIIEHHOW JKM3HU B COBPEMEHHOM
OOIIIeCTBE, CBOMCTBEHHBIE MATEMaTHUYECKOM MACATCIBHOCTH: SCHOCTH U
TOYHOCTH  MBICIM, HWHTYWULHUH, TPOCTPAHCTBEHHBIX IPEICTaBICHUH,
CITOCOOHOCTH K MPEOAOJCHUIO TPYIHOCTEM;

= (opMUpOBaTh KJIIOUYEBBIE KOMIIETCHIIMU YYaIlUXCsl B paMKax IpeaMETHOM
obnactu «MaremaTrka U H”HGOPMaTHUKay;

" pa3BUBATH MOHATUIHOE MBIIIICHUS oOyuatomuxcs ¢ 3I1P;



" OCYNIECTBISATh KOPPEKIUIO IMO3HABATENbHBIX IPOLIECCOB OOyUYaIOIUXCSA C
311P, HeoOX0AUMBIX JIJIi OCBOEHUS! MPOrPaMMHOI0 MaTepuala mo yueOHOMY
peaMeETy;

" [peaycMaTpuBaTh  BO3MOXKHOCTH  KOMIIGHCAllUM  0Opa30BaTeIbHBIX
ne(UIUTOB B OCBOCHUM MPEAIIECCTBYIONIETO MPOrpaMMHOIO MaTepuaa y
oOyuatomuxcs ¢ 3[1P u HeroCTaTKOB B UX MaTEeMaTUYE€CKOM Pa3BUTHUU;

= chopMHpPOBATh YCTOMUMBBIA UHTEPEC yUALUXCS K TIPEIMETY;

" BBISABJIATH U pa3BUBAaTh MaTEMaTUYECKUE U TBOPUECKUE CITIOCOOHOCTH.
OCHOBHBIE JIMHUH COZIEPKAHUS Kypca MaTeMaThku B 7-9 knaccax: «Hucna u

BBIUUCIICHUS», «Anrebpay («Anredpandeckue BBIPpAKEHUS», «YpaBHEHHUS U
HEpaBeHCTBay»), «DyHkium», «leomerpus» («leomerpuyeckue QGUIrypbl U HX
CBOICTBa», «l3MepeHHMEe TeOMETPUUYECKHX BEIUYMHY»), «BepodaTHOCT U
CTaTHCTHKa». JlaHHbIE TMHUU Pa3BUBAIOTCS MAapaUIeNIbHO, KaK1asl B COOTBETCTBUH
C COOCTBEHHOW JIOTUKOM, OJIHAKO HE HE3aBUCHUMO OJHAa OT JPYroil, a B TECHOM
KOHTaKTe U B3auMmoneucTBuu. Kpome »53Toro, ux OObEAUHSET JOTHYECKas
COCTABJISIIOIIAs, TPAJULIMOHHO IPUCYLIas MaTeMAaTHKE W IIPOHMU3BIBAIOLIAs BCE
MaTeMaTH4eCKUEe Kypchl W cojepxarenbHble JuHUHM. CPopMylIupoBaHHOE B
denepaibHOM TOCYIapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOI'O OOILEro
oOpa3oBaHus TpeOOBaHUE «YMETh OIEPUPOBATh IOHATUSAMU: OMNPEIEIICHUE,
aKCuoMa, TEOpeMa, T0Ka3aTeIbCTBO; YMEHUE PACllO3HABATh UCTUHHBIE U JIOKHBIE
BBICKa3bIBAHMSI, IPUBOJUTH IPUMEPHI U KOHTPIIPUMEPBI, CTPOUTH BBICKA3bIBAHUS U
OTPULIAHUSA BBICKA3bIBAHUI» OTHOCUTCS KO BCEM KypcaMm, a (QOopMUpOBaHHE
JIOTUYECKUX YMEHHMI paclpenensercs Mo BCeM rojaM OOydeHHsT Ha YpOBHE
OCHOBHOTI'O 00111€T0 00pa30BaHUsI.

Conepxanue 00pa30BaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yJibTaTaM
ocBoeHus: IlpumepHoil paboueil nporpaMmbl, pacHpeneNéHHbBIM 10 ToAaM
oOydeHMs, CTPYKTYpHUPOBAaHO TaKUM OOpa3oM, YTOOBI KO BCEM OCHOBHBIM,
MPUHITMITHAIBHBIM BOMPOCaM OOydYaroIIuecss oOpaliairuch HEOJHOKPATHO, YTOOBI
OBJIAJICHUE MAaTEMaTMYECKUMH TOHATUSMHM M HaBBIKAMU  OCYLIECTBISJIOCH
IIOCJIEIOBAaTEIBHO W IOCTYIATEJIbHO, C COOJIIOZIGCHHEM  TIpUHLMUIA
IPEEMCTBEHHOCTH, @ HOBBIE€ 3HAaHUS BKJIIOYAJUCh B OOMIYI0 CHCTEMY
MaTeMaTHuecKux mnpeacrasienuii ooyuarommxcs ¢ 3I1P, pacmmpsis u yrmyOsis e€,
o0pa3ysl MpOYHBIE MHOXKECTBEHHBIC CBs3M. OOIME LEeIU H3y4YCHHUS YIEeOHOTO
npenmera «Maremaruka» mnpencrtasieHsl B IIpumepHoid paboueil mporpamme
OCHOBHOTO 00111eT0 00pa30BaHMUsl.

Ocob6enHocTy 0TOOpa M ajanTaluy y4eOHOTo MaTepualia o MaTeMaTHKe

OOyuenue ydeOHOMY mpenMery «Maremaruka» CTPOUTCS Ha CO3IAHHUU
ONTUMAJIBHBIX YCIIOBUW JJI1 YCBOCHHS MPOTPAMMHOIO MarepHayia 00y4yaromuMHCs
c 3IIP. bonbmoe BHUMaHHME yaenseTrcss OTOOpPY Y4eOHOro wmarepuaia B
COOTBETCTBUM C TNPHUHIMIIOM JOCTYIIHOCTH NPU COXpaHEHUU 0OIIero 06a30BOro
YPOBHSI, KOTOPBIN TOKEH MO COACPKAHUIO U 00beMy OBITh aJalTUPOBAHHBIM IS
oOyuatomuxcsi ¢ 3[IP B cooTBercTBUM ¢ WX OCOOBIMH 00pa30BaTEILHBIMU
norpedHoCcTsIMU. CremyeT OONerYuTh OBJIAJICHUE MaTepruajioM OOYJaroIUMUCS C



3IIP mocpeacTBOM €ro IeTadbHOTO OOBSICHEHHS C CHUCTEMaTHYECKUM IMOBTOPOM,
MHOTOKPaTHOM TPEHHUPOBKM B IPUMEHEHUU 3HAHUM, UCIOJbB3YyS IPUEMBI
aKTyalqu3aluu (BU3yalbHasl ONOpa, MaMSTKA).

IIpumepHass  mporpaMma  IIpelyCMaTpUBAcT  BHECEHHWE  HEKOTOPBIX
U3MEHEHUI: YMEHBIIEHHE O00beMa TEOPETUYECKUX CBEJICHUI, BBIHECEHUE
OTACNBHBIX TEM WIM ILEJIbIX pa3leloB B Marepuanbl Uisi  0030pHOrO,
O3HAKOMMTEJIBHOTO U3yUCHHS.

HN3menenus nporpammsl B 7-9 Kiaccax

Anzeopa
B 03HaKOMUTENBHOM IUIAHE PEKOMEHIYETCA M3y4aTh CICAYIOIIHE TEMBI:
«MppaunroHanbHbIE yycia. JlericTBUTEbHBIE YHUCIIay, «CpaBHEeHUE

JNEUCTBUTEILHBIX YWCE, apu(PMETHYECKue JEHCTBHS C ACHCTBUTEIHHBIMH
yucnamu», «HaxoxxneHue nTPUONMKEHHBIX 3HAYEHUW KBAJIPATHOTO KOPHS»,
«Teopema Buera», «PemeHuss ypaBHEHMU TPETbE U UYETBEPTOM CTEICHEU

pa3IOKEeHHEM Ha MHOKHTENN», «DyHKIMS y =VX 1 ee rpaduk», «[lorpemHocTs u
TOYHOCTH TPUOIMKEHHs», «UeTHbIE W HedeTHble (QYHKIMW», «DyHKIHES y=Xx'»,
«DyHKIHs y= ax’, ee rpaduk u coiicrBa. ['paduxu GyHKumil y= ax’ + N u y=a(x-
m)?, «YpaBHeHHe ¢ ABYMs TIEPEMEHHBIMHU U ero rpaduiy», «'paduaeckuii crocod
pelIeHUs CUCTEMBl YpaBHEHMID», «l300paxkeHne 4wiIE€HOB apU(PpMETHUECKOH WU
T€OMETPUUECKON MPOrpeCcCUid TOYKaMHU HAa KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIN
Y DKCIIOHEHIMAIbHBIN poCT. CII0XKHBIE POLIEHTHI».

CrenyeT yMEHBIIMTH KOJWMYECTBO 4AaCOB HAa H3ydeHHE TeM: «DopMyns»,
«Jloka3arenbCcTBO TOXKIECTBY, «JIMHEWHOE ypaBHEHHME C JBYMs HEU3BECTHBIMI,
«I'paduk nMHEHHOrO ypaBHEHUs C JByMs HepeMeHHbIMW», «['paduueckoe
pEelIeHNEe JIMHEWHBIX YPAaBHEHWW W CHUCTEM JIMHEMHBIX ypaBHEHHI», «CBOWCTBa
KBaJPaTUYHON PYHKIIUN.

BricBoOOIMBIIMECS] Yachl PEKOMEHIYETCSl MCHOJb30BaTh: IS JIyYILEH
npopaboOTKU HauOosiee BaXKHBIX TeM Kypca: «Pemienue ypaBHeHuit», «Pemenue
cucteM ypaBHeHU», «CoBMeCTHbIE JEHCTBUA C ApoOsimny», «llpumenenue
CBOMCTB apu(pMETHUECKOI0 KBaIPaTHOI'O KOPHs»; HAa IOBTOPEHUE, PELLICHUE 3aad,
npeoOpa3oBaHue BhIPAXKEHUM, a TaKKe Ha 3aKpEIJIeHHE U3YYeHHOI0 MaTepuara.

Buabl nesarensHoctu odyyarommuxcs ¢ 3IIP, o0ycioB/ieHHbIEe 0COOBIMU
00pa3oBaTeJbHbIMH NOTPEOHOCTAMH M O00eCleYHBAKIINE OCMbICJIECHHOE
OCBOEHMeE COJIePKAHNU 00pa3oBaHus N0 npeaMery «MaremaTuka

Conepxanue BUIOB JeaTesibHOCTH oOyvaromuxcs ¢ 3I1P onpenensercs ux
0COOBIMU 00pa30BaTEIbHBIMU MOTPEOHOCTAMHU. [[OMUMO MIMPOKO UCTIOIB3YEMBIX B
OOIl OOO o6mux mug Bcex OOydYaromMXcs BHUIOB JEATEIBHOCTU CIIETYET
YCUJIUTh BUJBI JIEATCIBHOCTH cHelu(UUHbIC IJI1 JAHHOW KaTeropuu JeTeH,
oOecrieunBalOIINE OCMBICIICHHOE OCBOCHHME COJIepKaHus o0pa3oBaHUs IO
NpeAMETY: YCWICHUE MPEAMETHO-TIPAKTHUECKON AESTEIbHOCTU C aKTHBU3AIUEn
CEHCOPHBIX CHCTEM; YEpEIOBAHUE BHUIOB JACATEIbHOCTH, 3aJICHCTBYIOIINX



pa3IuYHbIE CEHCOPHBIE CHCTEMBI; OCBOCHHE MaTepuaja C OIOPOl Ha allfOpUTM;
«TOUIArOBOCTh» B  M3YyUYEHUM MaTepuasa; HUCIOIb30BaHUE JOMOJHUTEIHLHOU
BU3YaJIbHOM OMOpPBI (CXEMBI, IIA0JIOHBI, OMOPHbIE TAOJIMIIBI); PEUYEBOM OTUET O
mpolecce M pe3ysbTare ACsTENbHOCTH; BBINOJHEHUE CIHENUaIbHBIX 3aJJaHuM,
00eCIeynBaIOIINX KOPPEKIUIO PETYIISINN y4eOHO-TI03HABATEILHOM €SI TEIbBHOCTH
Y KOHTPOJIb COOCTBEHHOTO pe3yibTaTa.

Temarnueckas u TepMHHOJIOrHYecKas Jiekcuka coorsercTByer OOIT OOO.

Hnsa oOyuatomuxcs ¢ 3I[IP cyiiecTBeHHBIM SIBISIFOTCSI MPHEMBI pabOTHI C
JEKCUYECKUM MaTepuajoM mo mpeamery. lIpoBoautcs cnenumanbHas paboTa 1o
BBEJICHHUIO B aKTHBHBIN CIIOBAaph O0YYAIOIMIMXCA COOTBETCTBYIOLIEH TEPMHUHOJIOTUU.
N3yyaemple TEpMHHBI BBOJSTCS Ha IOJHMCEHCOPHOM OCHOBE, 00s3aTeiabHa
BU3YaJIbHAs MOJJIEPIKKA, aJrOpPUTMbI pabOThI C ONpeAeEeHUEM, OMOPHBIE CXEMBbI
JUTSL aKTyaJIn3aliy TEPMHHOJIOTUU.

PABOYAS ITPOI'PAMMA 110 IPEAMETY «AJITEBPA». 7-9 KJIIACCBI

Hean n3yyeHusi yuedOHOro Kypca

Anre0Opa sBJISETCS OJHUM M3 OINOPHBIX KYpCOB OCHOBHOW IIKOJIBI: OHA
oOecrieynBaeT M3y4YCHHUE JAPYTUX JUCUUIUINH, KaK €CTECTBEHHOHAY4YHOTO, TaK U
TYMaHUTAPHOTO IIMKJIOB, €€ OCBOGHHE HEOOXOJIUMO [UISl  TPOJOJIKEHUS
oOpa3oBaHUs M B TOBCEJHEBHON XW3HU. Pa3zButue y 0O0ydaromuxcsi Hay4HbIX
MIPEAICTABIICHUA O TMPOUCXOXKIACHUM W CYIIHOCTH alreOpandecKux aOCTpaKIIni,
Croco0e OTpaKEHUs MAaTEMATUYECKON HayKOH SBJIICHHI U MPOLIECCOB B MPUPOJIE U
OOIIEeCTBe, POJIM MATEeMAaTHYECKOTO MOJICTMPOBAHKS B HAYYHOM TO3HAHWUU W B
MIPAKTHUKE CIOCOOCTBYET (hOPMHPOBAHUIO HAYYHOTO MHPOBO33PEHUS M KAYCCTB
MBIIIJICHUS, HCOOXOIUMBIX TS aanTallid B COBPEMEHHOM IU(PPOBOM OOIIECTBE.
W3ydenne anreOpbl €CTECTBEHHBIM 00pa3oM oOecrednBaeT pa3BUTHE YMEHUS
HaOJI0aTh, CpPaBHUBATH, HAXOJUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHYHOCTHU
MBIIJICHUS, CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JICHCTBUS U
BBIBOJIBI, (POPMYIIUPOBATH YTBEpkAcHUS. OCBOCHHE Kypca ainreOpsl oOecreynBaeT
pa3BUTHE JIOTUUECKOTO MBIITUICHHS 00yUYalOIMUXCs: OHU UCTIOJIb3YIOT I€IyKTUBHbBIC
U WHJIYKTUBHBIE PACCYXKIEHUs, 0000IIeHINEe U KOHKPETU3AINI0, a0CTparupoBaHue
u a”anoruto. OOydyeHue anreOpe TMpeArnojaraeT 3HAYUTEIbHBIH  00BEM
CaMOCTOATEILHON JCSITENIBHOCTH 00YyYaroluxcsi, TMOJITOMY CaMOCTOSATEIbHOE
peleHre 3aa4 €CTeCTBEHHBIM 00pa3oM SBIISIETCS pean3alueil 1esTeIbHOCTHOTO
NpUHIUIA OOYYEHHUS.

B cTpykType mporpamMmmbl y4eOHOTO Kypca «Airedpa» OCHOBHOM IIIKOJIBI
OCHOBHOE€ MECTO 3aHHMMAIOT COJAEpKATEIbHO-METOANYECKUe JuHUU: «Yucna u
BBEIYHCIICHUSY; «ANTreOpandecKue BBIPAXKCHUSN»; «YPAaBHCHHS W HEPABEHCTBAY;
«Dynkum». Kaxknas u3 3Tux coaepKaTelbHO-METOANYECKUX JINHUNA Pa3BUBACTCS
Ha MPOTSHKCHUH TPEX JIET U3yUYCHHsI Kypca, ECTECTBEHHBIM 00pa3oM MeperuieTasich
W B3aWMOJICUCTBYS C JAPYIHMH €ro JWHUSIMH. B Xxoxe wu3ydeHus Kypca
OOyYarOIIMMCSl TTPUXOJUTCS JIOTHYECKH PACCYXKIaTh, MCIOJIb30BaTh TEOPETHUKO-
MHOKECTBEHHBIN S3bIK. B CBsI3U ¢ 3TUM 1enecooOpa3HO BKIIOYUTH B MPOTPAMMY



HEKOTOpPHIE OCHOBBI JIOTMKH, IPOHU3BIBAIOIINE BCE OCHOBHBIE Ppa3feibl
MaTEMaTUYECKOro 00pa30BaHUsl U CIOCOOCTBYIOIIUE OBJIAJICHUIO OOYYAIOIIMMUCS
OCHOB YHHBEpPCAJIbHOTO MAaTeMaTHYeCKOro s3bika. TakuM 00pa3oM, MOXKHO
YTBEPXKJIaTh, YTO COAEPKATEIBHOM W CTPYKTYpPHOH OCOOEHHOCTBIO Kypca
«Anredpay SBISETCS €ro0 UHTETPUPOBAHHBIN XapakTep.

Conepxanue iuHUM «YHClIa W BBIYKACICHUS CIYKAT OCHOBOM ISt
JadbHEHIIero U3y4eHus MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y O0YyYarOIIUXCS
JIOTUYECKOTO MBIIUICHUS, JOPMUPOBAHUIO YMEHUSI MOJIH30BaThCA aIrOPUTMAMHU, A
TaK)Xe MPHOOPETCHHIO MPAKTHUYCCKUX HABBIKOB, HEOOXOIMUMBIX JIJISi TIOBCETHEBHOU
KW3HU. Pa3BuTHE NOHATHUS O YUCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PallMOHAIBLHBIMU
U UppaAlMOHATBHBIMH  YWCIaMH, (OPMHPOBAHHWEM  TPEACTABICHHA O
JNEUCTBUTEILHOM YHCIIC. 3aBEpIICHUE OCBOCHUSI UYMCIIOBOW JIMHUU OTHECEHO K
CTaplieMy 3BeHY OOIIero 0Opa3oBaHusl.

Conepxanue JByX — anreOpanyeckux JUHUA —  «Ausrebpanyeckue
BBIPOKEHUS» U «YPAaBHEHHS M HEPABEHCTBa» CIOCOOCTBYET (OPMHPOBAHUIO Y
oOy4JaronMxcss MaTeMaTUYECKOro amnmnapara, HeoOXOJuMOTO IS pelIeHusl 3a/1a4y
MaTeMaTUKH, CMEXHBIX MPEIMETOB M MPAKTUKO-OPUEHTHUPOBAHHBIX 3a/1ad. B
OCHOBHOW IIIKOJIE YYEOHBIA Marepuan TPYNIHPYETCS BOKPYT PalMOHAIBHBIX
BbIpOKEeHM. AnreOpa JEMOHCTPUPYET 3HAYECHHUE MATEMAaTHUKU KakK s3bIKa JUJIst
MOCTPOCHUSI MAaTEMAaTUYECKUX MOJIEIEH, OIMCAHMUS TMPOLECCOB U  SABJICHUU
peanpHOro Mupa. B 3amaum oOydeHusi anredOpe BXOIAT TaKXKe JajbHEHIee
pPa3BUTHE QITOPUTMUYECKOTO MBIIUICHUS, HEOOXOJWMOro, B YAaCTHOCTH, s
OCBOCHUSA Kypca HWHPOpMATUKU, ¢ OBJAJACHUE HABBIKAMH JCAYKTHBHBIX
paccyxaeHuit. [IpeobpazoBaHre CUMBOJIBHBIX (DOPM BHOCUT CBOM crielu(pUUeCcKuii
BKJIaJ] B pPa3BUTHE BOOOPAKEHMS, CHOCOOHOCTEM K MaTeMaTUYECKOMY TBOPYECTBY.

Conepxanve  (QyHKIMOHAIBbHO-TpaUUECKOM  JIMHUM  HAlEJIeHO  Ha
MOJIYYeHHUE MIKOJIbHUKAMH 3HAHUKM O (PYHKIUSX KaK BaKHEHIIEH MaTeMaTUYeCKOn
MOJICNIN JIJI1 OTIMCAHUsI M UCCIEAOBAHUS Pa3HO-00pa3HBIX MPOIIECCOB U SIBICHUMN B
npupoge u obmiectBe. M3ydeHune 5TOro marepualia CrioCOOCTBYET Pa3BUTHIO Y
O0Oy4JaronIMXCcsi YMEHHUS UCTIOIb30BaTh PA3IMYHBIC BHIPA3UTEIBLHBIE CPEICTBA SA3bIKA
MaTeMaTUKU — CJIOBECHbIE, CHUMBOJMYECKHUE, Tpaduyeckue, BHOCUT BKJIaJ B
dbopmupoBaHUEe MPEACTABICHUN O POJIM MATEMATHKU B PA3BUTHHU ITUBUIIU3AIMNH U
KYJIbTYPBL.

MecTo yueOHOro Kypca B yueOHOM ILJIaHE

CornacHo ydebHOMY TuIaHy B 7-9 Kiaccax wu3ydaercss y4eOHBIM Kypce
«AnreOpa», KOTOPBIA BKIIOYAET CIEAYIONIIME OCHOBHBIC pa3feiibl COICpPIKAHUS:
«Yncna W BBIYUCICHUA», «ANreOpandeckue BBIPAXCHUS», «YpaBHEHUS U
HEPaBEHCTBA», « DYHKITHI.

VY4eOHbIi m1aH Ha U3yueHue anredopel B 7-9 kjaccax OTBOJIUT HE MeHee 3
y4eOHBIX YaCOB B HEJEIIO B TE€UEHHE KaXKJIOro rojia 00y4eHus, BCEro 3a TpHu roja
oOyueHust — He MeHee 306 yyeOHbIX YacoB.



COAEPXAHUE YYEBHOI'O ITPEAMETA (110 TOJAM OBYUYEHUA)

7 KIIACC

Yucna u éviuucnenusn

PanuonanbHbIe YuCIa

Jpobu OOBIKHOBEHHBIE U ACCATHUYHbBIC, EPEX0] OT OAHOW (HOPMBI 3aMKCH
npobeit k gapyroil. IloHaTwe palMOHAaIBLHOTO 4YHCHA, 3alUCh, CpPaBHEHUE,
YIOPSAOYMBAHUE  pAallMOHANBHBIX — 4Yuced. Apudmernyeckue JEHCTBUS ¢
palMOHAIBHBIMA YKCIIaMH. Pelenne 3axad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

Crenenb C HaTypaJbHBIM I[IOKa3aTelieM: OINpeAeTieHne, Mpeodpa3oBaHue
BBIPQ)KCHU Ha OCHOBE OMPECNICHHS], 3alTUCh OOJBIINX YUCEIT.

[IpoueHTsl, 3anKch NPOLEHTOB B BUE ApoOU U IpoOU B BHUJE MPOLICHTOB.
Tpu OCHOBHBIE 3a]1a4u Ha MIPOILIEHTHI, PELICHUE 3a7a4 U3 PEaTbHON TPAKTUKHU.

[IpuMeHeHne TPHU3HAKOB JEIMMOCTH, pa3JIOKEHUE HAa MHOXKHUTEIH
HaTypaJIbHBIX YUCET.

PeanbHble  3aBUCMMOCTH, B TOM 4HCle TIpsMas U oOparHas
IIPONIOPLIMOHAIIBHOCTH.

Anzebpauueckue eviparxcenus

IlepeMeHHBIE, UNCTOBOE 3HAYEHHUE BBIPAXKEHUS C MIEPEMEHHOU. JlomycTrmMble
3Ha4YEeHUA NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEXKIY BEIMYMHAMU B BUJIC
(dbopmyiibl. Beruucienus no gpopmysam.

[IpeoOpazoBanne  OyKBEHHBIX  BBIpAKEHUH, TOXKIECTBEHHO  pPaBHBIC
BBIPAYKEHUS, MPaBUJIa MPeoOpPa30BaHusl CyMM U NMPOU3BEICHUI, MpaBuiia paCKpbITUS
CKOOOK ¥ MPUBEACHHUSI TOJJOOHBIX ClIaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM ITOKA3aTEIIEM.

OnHowiensl 1 MHOTOWIEHBI. CTeneHb MHOrowIieHa. ClioKeHne, BBIUYUTaHUE,
YMHOKEHHE MHOTIOWIEHOB. POpMysbl COKpAIIEHHOIO YMHOMKEHHs: KBajpar
CyMMBbl M KBaApaT pa3HocTu. Popmyna pa3HOCTH KBaapaToB. PaznoxxeHue
MHOT'OYJIEHOB HA MHOKHUTEJIH.

Ypaenenusa

VYpaBHeHue, KOpEeHb YpaBHEHHs, MpaBuiia MNpeoOpa3oBaHUsl YpaBHEHWS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JIuHeilHOe ypaBHEHME C OJHOW MEPEMEHHOW, YUCIO KOPHEW JMHEUHOTO
YPaBHEHMS, pEIICHHE JIMHEWHBIX YypaBHEHHU. COCTaBJIEHHWE YpPABHEHHU 110
YCJIOBHIO 3a7ja4uu. PeleHne TEKCTOBBIX 3a/1a4d C TOMOIIbIO YPaBHEHUM.

Jluneiinoe ypasnenue ¢ 08yMs nepemennuimu u e2o epagux’. CucTeMa IByxX
JVMHEMHBIX YPaBHEHUW C JBYMs IIEPEMEHHBIMU. PelieHue cucreM ypaBHEHHUM
cnocoboM MoAcTaHOBKU. llpuMepsl perneHus TEKCTOBBIX 3a/lad C IOMOIIBIO
CUCTEM YPaBHECHMM.

Koopounamut u cpaguxu. @ynkyuu




Koopaunara Toukum Ha mnpsmou. YwucmoBble npoMexyTku. PaccrosHue
MEXIy JBYMSI TOUKaMU KOOPJMHATHOMN MPSAMOH.

[TpsimoyronbHas cuctema koopauHat, ocu OX u Oy. AGciucca U opauHaTa
TOYKH Ha KOOPJAMHATHOM TUIOCKOCTH. [IprmMepsl rpadukoB, 3a1aHHBIX (HOPMYITaMHU.
Urenue rpaduKoB pealibHbIX 3aBUCUMOCTEH.

[Tonsite ¢ynkmmu. I'paduk  Gynkmuu. CporictBa GyHKIMM. JluHeitHas
bynkius, e€ rpadpuk. I'padux dbyakmun Y = KX + b. Ipaguueckoe pewenue
JIUHEUHBIX YPABHEeHUU U CUCTEM TUHEUHbIX YPAGHEHU.

8 KUIACC
Yucna u eviuucnenusn
KBagpatHblil KopeHb U3 uKcia. [lonamue 00 uppayuoHarbHoM Yucie.
Hecamuunvie npubausicenus uppayuonanbHulx yucen. CBONCTBA apu(PMEeTHIECKUX
KBaJIPAaTHBIX KOPHEH U UX MPUMEHEHHUE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAKEHUN
Y BBIYUCIICHUAM. /[eticmeumenbtble YUcad.

Crenenb ¢ LenpIM nokazaresieM U e€ cBorictBa. CTaHAapTHAs 3allUMCh YHUCIIA.

Anzebpauueckue eviparxcenus

KBampaTHbiii  TpEéXuieH; pa3iloKEHHWE KBaJpaTHOTO TPEXWIEHA Ha
MHOHUTEIIH.

AnreOpandeckass JpoOb. OCHOBHOE CBOMCTBO alireOpanyeckou ApooH.
CnoxeHue, BbBIYUTAHWE, YMHOXEHUE, [I€JICHHE alreOpandeckux ApoOei.
PannonanbHble BBIpaXXEHHUS U UX TpeoOpa3oBaHue.

Ypaeunenus u nepagencmea

KBanparHoe ypaBHeHHe, popMyna KOpHEH KBaJIpaTHOTO ypaBHEHUs. 1eopema
Buema. Pemienne ypaBHEHUH, CBOASIIMXCS K JIMHEHMHBIM M KBaJpPaTHBIM.
[IpocTeiime qpoOHO-paMOHAIEHBIE YPaBHEHHSL.

I'paghuueckas unmepnpemayus ypagneHui ¢ 08yMs nepemeHHbIMU U CUCTEM
JIUHEUHbIX YPABHeHUuti ¢ 08ymMs nepemeHnHviMuy. llpuMepbl peleHus CHUCTeM
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemenuie TeKCTOBBIX 3a71a4 aaredpanyeckuM crocoooMm.

HucnoBble HEPABEHCTBA M UX CBOMCTBA. HepaBEeHCTBO ¢ OJIHONM NEPEMEHHOM.
PaBHOCUIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHON IEPEMEHHOM.

Dynkyuu

[Toustue ¢ynkauu. OOMacTh OMNpPEACTICHUS W MHOXECTBO 3HAYEHUU
dbyukiuu. CiocoOsl 3aaHus PYHKIIHM.

I'padpux pynxuuu. Urenue cBoiictB ¢yHkuuu no €€ rpaduky. [Ipumepsr
rpadukoB GyHKIHMA, OTPaXKAIOIIKUX pPeabHbIE MPOIECCHI.

OyHKIMY, ONKCHIBAIOIINE TMPAMYH0 U OOpaTHYIO MPOMOPIMOHATILHBIC

k

3aBUCUMOCTH, X rpaduku. DyHKIUU Yy = X, y = X, Yy =+x, Y= -
X

I'paghuuecroe pewenue ypaguenutl u cucmem ypasHeHuli.

9 KIIACC



Yucna u evluucnenusn

JleicTBUTEIBbHbIE YHACJIA

PannonanbHble YuCa, UpPpaAyUoOHANIbHble YUCTA, KOHEUHble U OecKOoHeuHble
Odecsmuunvie Opoodou. MHooxcecmeo OeticmeumenvHulx wucel, OelcmeumebHbvle
yucia  Kak — OeckoHmeuHvle — OecsimuuHble  Opobu. Bzaumno  00Ho3HAuHOE
coomeemcmeaue MexHcoy MHOMCECMBOM OeUCMBUMENbHbIX YUCel U KOOPOUHAMHOU
NPSAMOU.

CpasHenue OelcmeumenvHblX uducen, apugmemuyeckue OeUcmseus ¢
0eucmeumenbHbiMu YUCIAMU.

N3mepenusi, npuldIMKeHNsl, OLEHKHU

Pasmepbl OOBEKTOB OKpYKAIOIIETO MHpPA, IUTEIBHOCTh MPOIECCOB B
OKPY’KaIOIIEM MHUpE.

[TpubinxE€HHOE 3HaYEHUE BETMYMHBL, TOYHOCTh MPpUOJIMKeHUs1. OKpyTieHue
yucen. [Ipuknika v oleHka pe3yIbTaTOB BBIYUCICHUN.

Ypasenenua u nepasencmea

YpaBHeHUS ¢ OHOW NepeMEeHHOH

JIunentHoe ypaBHeHue. PenieHre ypaBHEHUM, CBOISIIUXCS K TUHEUHBIM.

KBanmpaTHoe ypaBHeHUE. PenieHue ypaBHEHUN, CBOASIIUXCS K KBaJIPATHBIM.
bukBaapatHoe ypaBHeHUE. [Ipumepsl peutenus ypagHenul mpemveu u 4emeeépmou
cmeneHeu pazloxiceHuemM Ha MHONCUMEU.

Pemenne qpoOHO-palimoHaAIBHBIX YPaBHEHUN.

Pelenne TekCTOBBIX 3a7a4 anreOpanueckuM METOI0M.

CucremMbl ypaBHeHHM I

YpaBHeHUEe ¢ AByMs MEPEMEHHBIMU U ero rpaduk. Pemienune cuctem nByx
JIMHEWHBIX YPABHEHH C IBYMS IIEPEMEHHBIMU. PellieHne cucteM IByX ypaBHEHHU,
OJIHO M3 KOTOpbIX JIMHEHHOE, a Apyroe — BTOpoil crenenu. ['paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHU C IByMsI IEPEMEHHBIMH.

Pemenuie TeKCTOBBIX 3a71a4 aaredpanyeckuM crocoooMm.

HepaBenctBa

HucoBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne nuHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOM. PemeHnue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpatHeie HepaBeHCTBaA.
['padrueckass wHTEepmpeTanuss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
MIEPEMEHHBIMM.

Dynkyuu

KBagpatnunas Qyskius, e€ rpaduk u cBoictBa. [lapabosna, KoopaAuHATHI
BEPUIMHBI 11apadoJIbl, 0Cb CUMMETPHUH MMAPAOOJIBI.

['paduku (bYyHKITHIA: y = kX, y = kx + D, y = X,
y = +x,y = §I/II/IX CBOMCTBA.

Yucnosvie nociedosamenbHOCmU

OmnpenesieHue M coco0bI 321aHUS YUCJIOBBIX MOCJIE10BATEIbHOCTEN

[ToHsiTHEe YMUCIIOBOWM MOCIENOBATEILHOCTH. 3aJaHHE MOCIIEI0BATEILHOCTH
peKyppeHTHO# dhopmynoii u Gopmysoit N-ro YieHa.



ApudmMernyecKas 1 reoMeTpUYECKas POrpeccuu

ApudmeTrnueckas U reomerpudeckas mnporpeccur. @opmyisl N-ro 4ieHa
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOrpeccruii, CyMMbI IIEPBBIX N UJIEHOB.

Hzobpadcenue unenos apugpmemuueckou u 2eoMempuyecKol npocpeccuil
MOYKAMU HA KOOPOUHAMHOU NAOCKOCcmU. JIunetnvlil u IKCNOHEHYUANbHbBIL POCM.
Cnoorcrvle npoyenmeol.

KoHTpo/ibHO-u3MepHuTeIbHbIE MaTEePHAIbI

[IpoBeneHue OLIEHKH AOCTHXKCHUN IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
y4eOHOTO TpeaMeTa MPOBOAUTCS B (hOpME TEKYIIETO M PYOSKHOTO KOHTPOJS B
BUJIC: KOHTPOJIbHBIE padOThI, CAMOCTOATEIbHBIC PA0OTHI, 3a4EThI, MATEMATUYCCKUE
JUKTAHTBI, TMpaKTUYeCKue pabOThl, MUCHMEHHBIM OTBET IO WHIUBUAYATbHBIM
KapTOYKaM-3aJJaHUsIM, TECTUPOBAHUE.

s obyuatomuxcs ¢ 3[1P Bo3mMokHO M3MeHeHHE (HOPMYIUPOBKHU 3a/laHUM
Ha «IOLIAroBYIO», aJalTallii0 [peajgaraéMoro o0y4arouiemMycs TEeCTOBOIO
(KOHTPOJILHO-OIICHOYHOI'0) MaTepuaia: HCIOJIb30BAHUE YCTHBIX U MUCBMEHHBIX
UHCTPYKLUH, YIPOLIEHUE J[UIMHHBIX CJOXHBIX (DOPMYIMPOBOK HWHCTPYKIIHM,
pelieHre C ONopoll Ha anroputM, oOpas3el, HCIOJb30BAHUE CIPABOYHOU
uHpopMaIuu.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O
INPEAMETA «<MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATDI:

MOTHBaIMsl K  OOy4eHMI0O  MaTeMaTHKe H  IIeJICHANpaBJICHHON
TO3HABATEILHOMN JIEATEILHOCTH;

MOBBIIIIEHWE YPOBHS CBOEW KOMIIETEHTHOCTH 4Yepe3 MPaKTUUYECKYHO
JIeATEIIbHOCTh, TPEOYIONIYI0 MaTeMaTHYeCKUX 3HAaHUW, B TOM 4YHCIE YyMEHUE
YUUTBCA Y APYTUX JIFOAEH;

CIIOCOOHOCTh ~ OCO3HABaTh CTPECCOBYIO  CHUTYyallMl0, OBITh TOTOBBIM
JIEVCTBOBATh B OTCYTCTBHUE TapaHTUHU yCIIEXa;

criocoOHOCTh oOyuatomuxcsi ¢ 3[IP k oco3nanuio cBoux nePUIMTOB U
MPOSIBJICHUE CTPEMJICHHS K UX MIPEOIOJIECHUIO;

CIIOCOOHOCTH K CAMOPA3BUTHIO, YMEHUE CTABUThH JOCTHKUMBIE TIEITH;

YMEHUE pa3auvarh y4eOHBIC CHUTyallid, B KOTOPBIX MOXHO JI€WCTBOBATH
CaMOCTOSITENIbHO, W CHUTYallud, TJ€ CJEAYeT BOCIOJb30BaThCAd CIPABOYHOU
nH(popMalet uim ApyruMu BCIOMOTaTelIbHBIMUA CPEJICTBAMU;

CIIOCOOHOCTh TEPEHOCUTh TIOJYYEHHbIE B XOJ€ OOy4YeHHUs 3HaHHUS B
aKTyaJbHYI0 CHUTyaluio (Ipu  pelieHuHd SKUTEHCKUX 3ajad, TpeOyroIux
MaTEeMaTUYECKUX 3HAHUM);

CIIOCOOHOCTh OPUEHTUPOBATHCA B TPEOOBAHUAX U TMpaBUIaX MPOBEACHUS
MIPOMEKYTOYHOU U UTOTOBOM aTTECTALNH;

OBJIaJIcHUE OCHOBAMH (PUHAHCOBOM IrPaMOTHOCTH.



METANPEAMETHBIE PE3YJIBTATDBI

Osnaodenue YHUBEpCanbHbIMU yueoHvIMuU no3HagamebHbIMU
oelicmeuamu:

yCTaHABJIMBATh MPUYUHHO-CICACTBEHHBIE CBSI3M B  XOJE YCBOCHHS
MaTEeMaTUYeCKOro MaTepuania;

BBISIBIISATh JACPUIUT IaHHBIX, HEOOXOJAMMBIX [JIsl PEIIEHUs MOCTABICHHOU
3a]a4H;

C TIOMOIIBbIO YYUTEIs BHIOMPATh CIOCOO pEIICHHUS MAaTeMaTHYEeCKOU 3a/1adyu
(cpaBHMBATh BO3MOXHBIE BAPUAHTHI PEILICHNUS);

OPUMEHATh U MpPeoOpa3oBbIBATh 3HAKM M CHMBOJBI B XOJI€ DPELICHUS
MaTeMaTHUYeCKUX 3a/1a4;

YCTaHaBIMBATh UCKOMOE U IAaHHOE MPH PEIICHUH MaTeMaTHUYEeCKON 3a1auu;

NOHUMAaTh U MHTEPIPETUPOBATh UH(GOPMAILIMIO PA3IMYHBIX BUAOB U (Popm
IpECTaBICHNUS;

WLTIOCTPUPOBATh pelIaeMble 3a7aur rpa)uuecKuMu CXeMaMu;

3¢ (}HEeKTUBHO 3alIOMUHATh U CUCTEMATU3UPOBATH HHPOPMALHIO.

NOHMMAaTh M UCIOJB30BaTh MATEMAaTUYECKUE CPEACTBA HArJsAHOCTH
(rpaduku, auarpamMmbl, TaOMUIBI, CXEeMbl MW Jp.) I WUIOCTpalluH,
UHTEPIpETaliU, apTyMEHTAIUH.

Osnadenue  YHUGEPCATIBHLIMU  YUEOHBIMU  KOMMYHUKAMUGHLIMU
oelicmeuamu:

OpPTraHM30BBIBATh yU4eOHOE COTPYIHUYECTBO U COBMECTHYIO NEATEIBHOCTH C
YUUTEJIEM U CBEPCTHUKAMH B MPOIIECCE PEIICHUS 3a/aY;

B3aUMOJICMCTBOBaTh M HAXOJIUTh OOIIME crnocoObl padoThl; padoTaTh B
TpyMIe: HaxOAuTh OOIIee pelieHue M pas3pemarh KOH(DIUKTHI Ha OCHOBE
COIJIACOBaHUS MO3ULMUHN U Y4ETa UHTEPECOB; CIylIaTh NapTHEPA; POPMYIUPOBATH,
apryMEHTUPOBATh U OTCTAaUBaTh CBOE MHEHHUE;

IPOrHO3UPOBATh BOSHUKHOBEHHE KOH(IMKTOB MPU HAJIWYUH PA3HBIX TOUEK
3peHUsl U paspeliath KOH(QIMKTHl Ha OCHOBE y4Y€Ta MHTEPECOB U MO3UIUI BCeX
YYaCTHHUKOB;

apryMEHTHPOBATh CBOI TMO3UIMIO M KOOPAUHUPOBATH €€ C MO3UIMSIMU
napTHEPOB B COTPYAHUYECTBE IMpPHU BBHIPAOOTKE OOIIEro pEleHUs] B COBMECTHOM
JeSITEIbHOCTH;

BBITIOJHATH CBOKO YacTh PabOTHI, JOCTUTAaTh KaueCTBEHHOTO pe3ysbTaTa U
KOOPAMHUPOBATH CBOU JACHCTBUSI C IPYTUMHU WICHAMHU KOMaHIbI;

OILICHMBATh KauY€CTBO CBOETO BKJIAJa B OOIIUI MPOIYKT.

Osnadenue yHugepcanbHblMU yueOHbIMU PECYIAMUCHBIMU OCICHBUAMU:

CTaBUTH LIEJIH, BEIOMpATh W CO3/1aBaTh AJTOPUTMBI JIJISl PEHICHUS y4eOHBIX
MaTeMaTUYECKHUX MPo0Iem;

IUTAHUPOBATh U OCYILIECTBIAThH JEATEIbHOCTh, HANPABICHHYIO HA pEIICHHE
3a]1a4 UCCIeI0BATEeNIbCKOIO XapakTepa.



dbopMynupoBaTh W yIepKUBATh ydeOHYIO 3ajady, COCTABJSITh IUIAH U
MOCJIEI0BATEILHOCTD JCHCTBUM;

OCYILIECTBIIATh KOHTPOJb IO 00pa3ily W BHOCHUTb HEOOXOJIHUMBIC
KOPPEKTHUBBI;

KOHTPOJIMPOBAaTh TPOIIECC M  pe3yJbTaT Y4eOHONH MaTeMaTH4YecKOu
JIEATEIILHOCTH;

aJIeKBaTHO OIIEHWBATh IMPABWIBHOCTh WM OIIMOOYHOCTH BBITIOJHEHUS
yueOHOM 3a7auu, €€ OObEKTUBHYIO TPYJHOCTb U COOCTBEHHBIE BO3MOXHOCTHU €€
pELICHUS;

CIMYATh CIOCO0 MEUCTBHS U €T0 Pe3yiIbTaT C 33JlaHHBIM TAJOHOM C IIEJIBIO
OOHapy>KeHHsI OTKJIOHEHUH M OTJIMYMI OT 3TaJOHA.

NPEIBUACTh TPYIHOCTH, KOTOpPBIE MOTYT BO3HHKHYTh IIPU PEIICHUU
y4eOHOM 3a7a4u;

MOHUMATh IPUYHHBI, IO KOTOPHIM HE OBLI IOCTUTHYT TPEOYEeMBbI pe3yIbTaT
JeSATEIIbBHOCTH, ONPEACIIATh IMTO3UTHUBHBIE U3MEHEHUs M HalpaBJIeHUs, TpeOyromue
JaJbHEHIIeH paboThI;

PeryJInpoBaTh CIOCOO BBHIPAKEHUS IMOIIHM.

HNPEAMETHBIE PE3YJIBTATBI

PesynbraThl ocBoeHusi yuyeOHoro mpeamera «Marematuka (BKIIIOUYas
anre0py, reOMETpPHUI0, BEPOSITHOCTh U CTAaTUCTUKY)», pPaclpeiesiCHHbIE MO rojam
oOyueHus, GOpMYIHPYIOTCS MO MPUHLMIY J00aBIECHUS HOBBIX PE3yJbTaTOB OT
rojga K TOJy, YK€ Ha3BaHHbIC B MPEIbIAYIIUX Tojax MO3UIIMH, KaK MpaBuo,
JIOCJIOBHO HE TOBTOPSIIOTCSI, HO YUUTHIBAIOTCS (PE3ybTaThl OUEPETHOTO Toja Mo
YMOJTYAHUIO BKJTIOUAIOT PE3yJIbTaThl MPEIBIAYIIHUX JIET).

INJIAHUPYEMBIE ITPEJMETHBIE PE3YJIBTATBI OCBOEHUSA

PABOYEHM ITPOT'PAMMBI KYPCA «AJITEBPA» (ITO T'OJIAM

OBYYEHMUA)

OcBoenue ydeOHOTO Kypca «AnreOpa» Ha ypOBHE OCHOBHOTO OOIIETro
oOpa3oBaHUs JIOJDKHO OOECIEeYMBATh JOCTIKCHHE CIEAYIOIMMX MPEAMETHBIX
o0pa3oBaTeIbHBIX PE3YJIHTATOB:

7 KJIACC

Yucna u éviuucnenusn

BrImTonHATE, couerass yCTHbIE M THUCBMEHHBIE TPHEMBI, apu(hMETHUCCKHEC
JEHCTBHUS C PaIlMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4YeHUS YHUCIOBBIX BBIPAKCHHM; MPUMEHSATH Pa3HOOOpa3HBIC
CIIOCOOBI ¥ TIPUEMBI BBIYMCIICHHS 3HAYCHHUH JPOOHBIX BBIPAKCHUM, COACPIKAIIMX
OOBIKHOBEHHBIE U JIECITUIHBIE IPOOH.

[lepexoauTh OT OmHOM (HOPMBI 3amUCH 4HceNn K Jpyroi (mpeoOpa3oBHIBATH
JECSITUYHYIO apoOb B OOBIKHOBEHHYO, OOBIKHOBEHHYO
B JICCATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JECITUYHYIO JpoOb). CpaBHUBATH U



YHOPSII0UMBATh PAllMOHATBHBIE YHCIIA.

OKpyrJisTh yncna.

BpINOMHAT MNPUKUAKY UM OLEHKY pe3yJbTara BbIYUCICHHUM, OLEHKY
3HAYEHUU YUCIIOBBIX BBIPAKECHUM.

BbINONHATE AEUCTBUS CO CTENEHSIMH C HATypaJbHBIMU IMOKa3aTENsIMU (C
OTIOPOI Ha CIIPABOYHYIO MH(POPMAILIHIO).

[IpuMeHATh NOpU3HAKKM  JEIUMOCTH,  PA3JIOKEHHE HAa  MHOXKUTEIU
HaTypaJbHBIX YUCET.

Pemate mpocteiiinme NpakTUKO-OPUEHTUPOBAHHBIE 3a7aud, CBS3aHHBIC C
OTHOIICHUEM  BEJIMYMH,  MNPOMOPLUHUOHATBHOCTHIO  BEIUYHMH,  MPOLEHTaMU;
MHTEPIPETUPOBATH PE3YIbTaThl PEIICHUS 33714 C YUYETOM OIPaHUUYEHUM, CBS3aHHBIX
CO CBOICTBaMH paccMaTpUBaEMbIX 0OBEKTOB.

Anzebpauueckue eviparxccenus

OpueHTUpOBaTbCSI B TMOHATHSIX M OMNEpUpPOBaTH Ha Oa30BOM YypOBHE
anredpanyecKkoil TEPMUHOJIOTHEN U CUMBOJIMKOM.

Haxonuth 3HaueHus OYKBEHHBIX BBIPAKECHHM MpPHU 3aJaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

BoinonHaTe  mpeoOpa3oBaHUs  LIENIOTO  BBIPAKEHHS B~ MHOTOWICH
MPUBEJCHUEM TIOJIOOHBIX CJIAraeMbIX, PACKPHITUEM CKOOOK.

BpINOMHAT YMHOKEHHE OJHOWIEHA HAa MHOTOYIEH W MHOIOYJIEHa Ha
MHOTOYJICH, TPUMEHSITh (OPMYJIbI KBajJpaTa CyMMbl W KBajJpara pa3sHOCTH (C
OMOpOM Ha CIPABOYHYIO0 UHPOPMAIIHUIO).

OcyiiecTBIATh Pa3jI0KEHUE MHOTOWJIEHOB HA MHOXHTEINW C IMOMOIIBIO
BBIHECEHHS 33 CKOOKHU OOIIET0 MHOKUTEIS, TPYNIUPOBKHU CIAaracéMbIX, IPUMEHEHUS
(bopMys COKpaIIEHHOTO YMHOXKEHHUS (C OMOPOM Ha CIIPaBOYHYIO MH(POPMAILIHIO).

[TpumensThs mpeoOpa3oBaHUs MHOTOUJICHOB JJISI PEIICHUS Pa3IUYHBIX 3a/1a4
13 MaTEMATHKHU, CMEKHBIX TIPEAMETOB, U3 PEAIbHOW MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATypAIbHBIMHM IMOKA3aTEIsIMU IS
npeoOpa3oBaHus BRIPAXKEHHH (C OMOPOIl Ha CIPABOYHYIO HH(POPMAIIHIO).

Ypasenenua u nepasencmea

Pematp nuHeliHblE ypaBHEHHUsI C OJHOUW IEPEMEHHOW, IIPUMEHSS IpaBUia
nepexo/ia OT UCXOAHOTO YPABHEHUS K PaBHOCUIILHOMY emy. [IpoBepsATh, sABISIETCS
JIM YUCJIO0 KOPHEM YpaBHEHHUS.

NmeThs npeacTtaBieHrue o rpauyeckux MeTojax MpH PElICHUM JIMHEHMHBIX
YPaBHEHUM U UX CUCTEM.

[TonGupaTe TpuMepsl MHap YHCEI, SBISIIOMIUXCA PEHIEHUEM JIMHEHHOTO
YpaBHEHHUS C ABYMSI IEPEMECHHBIMH.

CtpouTh B KOOPAMHATHOW IIJIOCKOCTH TpauK JUHEHWHOTO YypaBHEHUS C
JIBYMsI TEPEMEHHBIMU; TOJB3YSACh TIpadUKOM, MNPUBOAUTH MPUMEPHI PEIICHUS
YpaBHEHUS.

Pemars crucremel AByX JIMHEHWHBIX YPaBHEHMM C IBYMS NEPEMEHHBIMHU, B
TOM unciie Tpaduuecku (¢ Omopoil Ha ANTOPUTM yUeOHBIX JEHCTBUN).

CocrtaBisaTh (1ocjie COBMECTHOIO aHAIIW3a) U pelIaTh JIMHEHHOE YpaBHEHUE



WIM CUCTEMY JIMHEWHBIX YPAaBHEHMI MO YCJIOBHIO 33Ja4d, UHTEPIPETHUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4Ml MOJIY4YEHHbIN pe3yibTar.

Koopounamot u epagpuxu. @ynukyuu

N300paxaTh Ha KOOpJUHATHOM TPSAMOM TOYKH, COOTBETCTBYIOLIUE
3aJJaHHBIM KOOpJMHATaM, JIy4M, OTPE3KU, HMHTEpBaJIbl, 3allMChIBATh YHUCIIOBBIC
IPOMEXYTKH Ha aJIreOpandeckoM sI3bIKE.

OTmeudaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 3aJJaHHBIM KOOpJUHATaM;
CTPOUTH TpaUKH TMHEUHBIX QyHKIWH. CTpouTs rpaduk GyHkimu Y = kX + b,

OnucelBaTh € TOMOIIBIO (YHKIMA HW3BECTHBIE 3aBUCHMOCTH MEXIY
BEJIMYMHAMU (TI0O aJITOPUTMY y4eOHBIX ACHCTBHII): CKOPOCTh, BPEMSI, PACCTOSIHUE;
[IeHa, KOJIMYE€CTBO, CTOMMOCTh; IPOU3BOAUTEIHLHOCTD, BpeMsi, 00bEM pabOTHI.

HaxoauTs 3HaueHne GyHKINH 110 3HAYCHUIO €€ apTyMeHTa.

[Tonnmats rpadudeckuil crocod MpeacTaBiIeHUs U aHaIW3a WH(GOPMAIUY;
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMALIUIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

8 KUIACC

Yucna u éviuucnenusn

Hcnonb30BaTh HavalbHBIE NPEICTABICHUSA O MHOXECTBE JCHCTBUTEIIBHBIX
YKCeN JIJIsl CPaBHEHUS], OKPYIJIEHUS U BBIYMCIIEHUH; U300pakaTh J1€UCTBUTEIbHbBIC
YHUCIla TOYKaMH Ha KOOPJAWHATHOW MPSMOM.

[IpuMeHATh TOHATHE apU(PMETHUYECKOTO0 KBAAPATHOIO KOPHS; HAXOAMTH
KBaJIpaTHbIE KOPHH, UCIIOJB3Ys MPHU HEOOXOAUMOCTH KaJIbKYJATOP; BBINOJIHATH
npocTelue MpeoOpa3oBaHUs BBIPAKEHUH, COAECPKAIIMX KBaJApPAaTHBIE KOPHH,
WCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb30BaTh 3anucu OOJIBIIMX M MAJIbIX YHCEN C MOMOUIBIO JI€CITHYHBIX
npobeit u creneHeit uucia 10.

Anzebpauueckue eviparxcenus

IIpyuMeHATs TOHATHE CTENEHM C LENbIM  II0Ka3aTejieM, BBIITOIHATH
npeoOpa3oBaHusl BBIPAXKEHHUM, COJEp)KALIUMX CTENEHHU C IeJbIM IoKaszareiaeM (C
UCIOJIb30BaHUEM CIPABOYHON MH(POPMAIUH).

BbINONMHATE HECIOXKHBIE TOKIECTBEHHBIE MPEOOPAa30BaHUS PALMOHATIBHBIX
BBIPOKEHUI HA OCHOBE MPABWII ICUCTBUI HAJ] MHOTOWICHAMH U alreOpandecKuMu
JIPOOSMHU.

PacknanpiBaTh KBapaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[IpumeHnsaTh npeoOpa3oBaHUs BBIPAKEHUH U1l PEIICHUs Pa3IuYHbIX 3a]a4
13 MaTEMATHUKHU, CMEKHBIX IPEAMETOB, U3 PEATbHON MTPAKTUKH.

Ypasénenua u nepasencmea

Pemate  nuHEHHBIE, KBaJpaTHble YypaBHEHUA (C  HCIOJIB30BAHUEM
CIpaBOYHOM HH(OpPMalMK) W palloHaJIbHbIE YPaBHEHHUS, CBOISIIMECS K HUM,
CUCTEMBI JIBYX YPABHEHUH C JBYMs IEPEMEHHBIMU.

IIpoBOaUTE MpOCTEUIINE UCCIEAOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUN, B
TOM YHCJI€ C TPUMEHEHUEM TrpadUuecKUX MpeICTaBlIeHUN (yCTaHaBIUBATh, HIMEET



JIM ypaBHEHUE WJIM CUCTEMA YPABHEHUW PELIEHUs, €CIIM UMEET, TO CKOJIBKO, U TIp.)
C OMOpOH Ha aJTOPUTM YYEOHBIX JEHCTBUI.

[TepexoauTh OT ciIOBECHOM (DOPMYIMPOBKM 3aJaud K €€ alredpandeckoin
MOJEIN C IIOMONIBIO COCTABJIEHUS YPAaBHEHUS WM CHUCTEMBl YpPAaBHEHHI,
WHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBII pe3yybTarT.

[IprMeHSATh CBOWMCTBA YHUCIOBBIX HEPABEHCTB MJII CPAaBHEHUSA, OLICHKU;
pelaTh JIMHEWHBbIE HEPABEHCTBA C OJIHOM IMEPEMEHHOM M MX CHCTEMBI; JaBaTh
rpauyuecKkyr0 WILTIOCTPAIIMI0 MHOXECTBA PEUICHH HEpPaBEHCTBA, CHCTEMBI
HEPABEHCTB.

Dynukyuu

OmnepupoBath Ha 0a30BOM YypOBHE (PYHKIIMOHAIbHBIC TMOHSATHS U S3BIK
(TepMUHBI, CUMBOJIMYECKHE O003HAUCHHUSA); OMPEACNATh 3HaUeHUE (YHKIUH IO
3HaYEHUIO apTyMEHTa; ONPEAEIATh CBOMCTBA (DYHKIIMU MO €€ TpaduKy.

Crtpouts rpaduky 37eMeHTapHbIX (PYHKIMI BUaA , Y = X, y=x3y =vx ,

k o o .
Yy = —; ONUCHIBaTh CBOMCTBa 4YHCIOBOM ¢yHKIUMU 10 €€ rpaduky (mpu
X

HEOOXOJIMMOCTH C HAPABJISAIOIICH MOMOIIIBIO).

9 KIIACC

Yucna u évluucnenusn

CpaBHUBATH U YNIOPSAIOYUBATH PAIMOHAIIBHBIE U UPPALMOHAJIbHBIE YUCIIA.

Boinonuate  apudmMeruyeckue JACHCTBUS C  pAllMOHAIBHBIMU YHUCIIaMH,
coyeTass YCTHbIE M [UCbMEHHBIE MNPUEMBI, BBIINOJIHATH BBIYHACICHUSA C
VppalUOHAIbHBIMH YU CIIAMH.

Haxonute 3HaueHuss cCTeneHEeW C MEIbIMUA TIOKA3aTesIMU W KOPHEW;
BBIYUCIISITh 3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyriare [EUCTBUTEIBHBIE YHWCIIA, BBINOJHITh NPUKUAKY pPE3yJbTaTa
BBIUHCIICHUH, OLICHKY YUCIIOBBIX BBIPAKCHUMU.

Ypasénenua u nepasencmea

Pemate nuHElHbIE W KBAaJpaTHBIC YPABHEHUS, YPABHEHMS, CBOJSAIIMAECS K
HUM, MPOCTEUIITHE TPOOHO-pAIIOHATIBLHBIC YPaBHEHUSI.

Pemate mnpocreimme CHUCTEMBI ABYX JIMHEWHBIX YPaBHEHUW C JBYMS
IIEPEMEHHBIMU U CHUCTEMBI JBYX YpPAaBHEHUW, B KOTOPBIX OJHO YpaBHEHUE HE
SBJISICTCSI IMHEWHBIM (TI0 BU3yaJIbHOM OTIOpE).

Pemate mpocrelimue TEKCTOBbIE 3a7add aiareOpaunvdeckuM CIOco0OM C
IIOMOIIIBK0 COCTABJICHUSI YPAaBHEHHS WM CUCTEMBbI JBYX YPaBHECHUH C JByMs
IIEPEMEHHBIMM.

[IpoBoauTe pOCTENIIINE UCCIIENOBAHNUS YPABHEHUIM U CUCTEM YPAaBHECHUH, B
TOM YHCJI€ ¢ TPUMEHEHUEM TpapuUeCKUX MpeACTaBIeHUM (yCTaHABIMBATh, UMEET
JIM ypaBHEHUE WIIK CUCTEMA YPaBHEHUM PELICHUsI, €CJIM UMEET, TO CKOJIBKO, U TIp.).

Pemate nuHelHBIE HEPABEHCTBA, KBaJApaTHbIC HEPABEHCTBA; H300pa)kaTh
pellleHue HEPAaBEHCTB HA YHMCIOBOW MPSMOM, 3aMMCHIBATH PEUICHUE C MOMOIIBIO
CHMBOJIOB.

Pemate cucTEMBI JMHEMHBIX HEPABEHCTB, CHUCTEMbI HEPABEHCTB,



BKJIIOYAIOLIME KBAJpaTHOE HEPABEHCTBO; H300pa)xaTbh pEIICeHHE CHUCTEMbl
HEPaBEHCTB HA YMCJIOBOM IPSIMOM, 3aIIMCBhIBATh PELIEHUE C IIOMOLIBIO CHMBOJIOB.

Hcrons30BaTh HEPaBEHCTBA IIPU PELICHNUH Pa3IUYHbIX 3a1a4.

Dynkyuu

Pacno3naBaTh (yHKUMM H3Y4eHHBIX BHUAOB. [loKa3bIBaTh CXEMaTUYECKU
pAacIoNoKEeHNEe Ha KOOPIMHATHOW IJIOCKOCTH TpadukoB (QyHKIMA Buma: Y = KX,

k N
y=kx+b,,y=ac¢+bx+c,y=x}y = Vx,y= ~ B 3aBUCHMOCTH OT 3HAYCHHIi

K03 UITUEHTOB; OMUCHIBATH CBOMCTBA (PYHKIIMIA.

Crtpouth 1 M300pakarh CXEeMATUYECKU TpaPUKU KBAAPATUUYHBIX (HYHKIUH,
OTKCHIBaTh CBOMCTBA KBAIPATUYHBIX (DYHKIIHH 10 UX TpaduKaM.

Pacnio3naBaTh kBaJpaTHUHYIO QPYHKIHIO 1O (OpMyIie, IPUBOAUTE MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Apugpmemuueckan u ceomempuueckan npozpeccuu

Pacnio3naBaTh apuMeTHyecKyr0 M T'€OMETPHYECKYI0 IPOrpeccUuu IMpu
Pa3HbIX COCO0axX 3aaHMsl.

BbINONMHATE  BBIYMCIEHUS C UCHOJb30BaHMEM (GopMya N-TO 4ieHa
apu(MeTHyecKol U reoMeTpUUYeCcKOW NMPOrpeccuid, CyMMbl MEPBBIX N 4jieHOB (C
OIIOPOH Ha CIIPaBOYHYIO HH(POPMALIHIO).

Pematp 3amauu, CBSI3aHHBIE C YUCJIOBBIMH IIOCJIEIOBATEIEHOCTSIMH, B TOM
YHUCIIe 3a/1a4d U3 PEAIbHOM >KM3HU (C MCIOIb30BAHUEM KAJIBKYJSATOPA, LHUPPOBBIX
TEXHOJIOTHIN)



TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA» (I1I0 I'OJAM OBYYEHUA)

TemaTuueckoe IIaHUPOBAHUC U KOJIMICCTBC YaCOB, OTBOAMMBIX Ha OCBOCHHC K{:DKI[OI\/II TEMBbI yqe6H0r0 Kypca

«Anrebpa»  aJanTUPOBAHHOW OCHOBHOM 00pa3oBaTeNbHON MPOTpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUs
OOy4JaroNIMXcs € 3aIEPKKON ICUXMUECKOTO pa3BUTHSA, B LIEJIOM COBMA/IAIOT C COOTBETCTBYIONIUM pa3eioM pabodeit
porpamMmbl y9eOHOTO Kypca «Anredpa» o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30oBaHUs

7 KJIACC
KoanuectBo yacos JJIeKTPOHHbIE
Ne ni/nn HaumenoBaHue pa3iesioB U TeM (undposbie)
Kourpoububie IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
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0
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bu6mmoreka [JOK
0
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bu6mmoreka [JOK
0
° TosToperne i 060bmiene 6 ! https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne n/m HanmeHoBaHMe pa3ae/ioB U TeM (undposbie)
Kontpoabusbie IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bubmuoreka [JOK
. 0 0
1 Uwucna u Beruncinenus. KBagpaTHeie KOpHU 15 httos://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHp ¢ UeabIM 7 0 0 bubnuorexa [JOK
MOKa3aTeleM https://m.edsoo.ru/7f417af8
Anrebpanyeckue BbIpaKEHHUS. bubnnorexa [HOK
3 . 5 1 0
KBanpatublii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKue BbIpaKCHUS. 15 1 0 bubnnoreka [JOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. KBagpaTHble 15 1 0 bubnnorexka [JOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CUCTEMBI 13 0 0 bubnmnoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 .H 12 1 0
VYpaBuenus u HepaBeHcTBa. HepaBeHcTBa https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
) . 0 0
8 YHKUKH. OCHOBHBIE [IOHATHS > https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
o 4 0 0
o YHKUHH. HHCIOBbIE QYHKLAH o https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
0
10 TosToperme 1 0bobmene 6 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0 0

0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM
Ne i/ (undpossbie)
NPOrpaMmblI Koutpoabubie IIpakTuyeckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
1 Yucna v Berunciienus. JleiicTBUTEIbHbBIS 9 0 0 bubnnorexa [{OK
yucia https://m.edso00.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PAaBHEHUS C 14 1 0 bubnnorexa [JOK
OJHOM NIEPEMEHHOU https://m.edso00.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 0 bubnnorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bubnunorexa LIOK
. 0
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bu6nmorexa LIOK
0
° Dy 16 1 https://m.edso00.ru/7f419d08
bu6nmorexa LIOK
6 YucioBeI€ MOCIIEA0BATEIBHOCTH 15 1 0 https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 060061IeHNE, CUCTEMaTH3AIUS 18 1 0 bu6nmorexa LIOK
3HAHUU https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

7 kaacc (He menee 102 u)

Ha3Banue
pa3naesa (TemMbl)
Kypca (4uciio

OcHOBHOE colep:KaHue

OcHOBHbBIE BHbI 1€ATEJILHOCTH 00y4aI0IIUXCSA

4acoB)
Yucna u [TonsiTHe pallMOHAIBHOTO YKCIA. CucTeMaTH3HPOBATH U 000ralaTh 3HAHUS 00 OOBIKHOBEHHBIX
BbIYMCJICHUS. Apudmerndeckue neUCTBHS ¢ pallUOHATBLHBIMH YUCIAMHU. U IECATUYHBIX APOOSX.
PanmnonanbHbie CpaBHeHue, YyIOPSI0YMBAHUE PAIMOHAIBHBIX YHCEIL. CpaBHUBATH M YNOPSAA0YUBATH APOOU, TpeoOpPa30BbIBAs MPU
yHciaa CreneHb ¢ HaTYpaJTbHBIM MTOKA3aTEIIEM. HEOOXOIUMOCTU  JECSATUYHBIE JpoOM B  OOBIKHOBEHHBIE,
(25 u) Pemienne ocHOBHBIX 3a7a4 Ha JIpoOU, MPOIEHTHI U3 PEATbHON | OOBIKHOBEHHBIE B JIECATUYHBIC, B YACTHOCTH B OECKOHEUYHYIO

IIPAKTUKU.
IIpu3Haku  IE€IUMOCTH,  PA3JIOKEHUS
HaTypaJIbHBIX YHCEIl.
Peanbuble 3aBUCUMOCTHU. [Ipssmas
IIPONOPLUOHAIBHOCTH.

Ha MHOXUTCIIN

u obOpatHas

JIECATUYHYIO APOOb.

IpumenssiTe  pa3HoOOpa3Hble  CHOCOOBI M NMPHEMBI
BBIYMCJIEHHS 3HAYEHHil APOOHBIX BbIPAMKEHUH, COICPKAIINX
OOBIKHOBEHHbIE U  JECATUYHbIE JApPOOU: 3aMEHATh  IpHU
HEOOXOAUMOCTH  JIECATUYHYIO  JpOOb  OOBIKHOBEHHOW |
OOBIKHOBEHHYIO JIECATUYHOH, MPUBOJUTH BhIpaXeHHE K (opme,
HaubOosnee ynoOHOM /uid BBIYUCIEHUH, TPeoOpa3oBBIBATH
JIpOOHBIE BBIPAKEHHUS HA YMHOXXEHHME M JIEJICHUE JEeCATUYHBIX
Jpo0eil K IEHCTBUAM ¢ LENBIMU YUCIaMU (TIpU HEOOXOJMMOCTH C
HaMpaBJIsIoONIEi TOMOUIBIO).

IIpuBoaNTH 4HCI0BbIe U OYKBeHHbIe NMPUMeEPbI CTEIECHU C
HaTypaJbHBIM IIOKa3aTeneM, OOBSCHAS 3HAYeHUs OCHOBAHUS
CTETNEeHH U IOKa3aTessl CTENeHH, HaXOAUTh 3HAUYEHUs CTeleHen

puna a" (a — moboe palloOHAIBHOE YKCII0, N — HaTypalbHOE
YHUCJI0) C ONTOPON Ha CIIPABOYHYIO HH(POPMAIIHIO.

[ToHnmaTe cMbICJa 3anUCcH OOJBIIMX YHCEJ € MOMOLIbIO

AeCATUYHBIX Apodeil U cTeneHel uynciaa 10, npumMeHaTs UX B

peajbHbIX CUTYaIlUAX.

IIpuMeHATH TPU3HAKH JACTUMOCTH, PA3I0KEHHS Ha MHOKHUTEIIH
HaTypaJbHbBIX YHCET.

Pemars npocreiinume 3a1a4m Ha YaCTH, MPOLIEHTHI, IPOMOPIINH,




Ha HaXOXKJIeHUE JIpoOH (MPOLIEHTA) OT BEJIMYUHBI U BEJIMYUHBI 11O
e npobu (TpoIeHTy), Ipodu (MPOIIEHTa), KOTOPBIH COCTaBISET
ogHa BenuuuHa OT Jpyrod. IlpuBoautb, pa3dupare,
OIIEHUBATH PA3IIUYHBIC PEIICHUS, 3alMCH PEIICHUN TEKCTOBBIX
3ajad.

Pacno3zHaBaTh U 00BSICHATH, ONIPASCH HA ONIPEACTICHUS, IPSIMO
MPOIMOPLUOHANIbHBIE u o0OpatHO MPOIMOPLUOHAIILHBIE
3aBHCHMOCTH MEXKIYy BEIMYMHAMU; MPUBOAUTH MPUMeEPBI dTUX
3aBHCHUMOCTEl M3 pealbHOTO MHpa, U3 JPYTHX Y4eOHBIX
MIPEIMETOB.

Pemarp mpocrelinie MPaKTHKO-OPHEHTHPOBAHHBIE 3a]a4H
Ha  JpodW, TNPOUEHTbl, TMPAMYKW H  OOpaTHYIO
NPONOPUHOHAIBLHOCTH, MPONOPLMH.

Aaredpanuyeckue
BbIpaKeHUsl
(27 4)

bykBenHbIe BelpaxkeHus. [lepemennsie. JlonmycTUMBbIE 3HAYEHUS
nepeMeHHbIX. POpMyIIbL.

[TpeoOpa3oBanue OYKBEHHBIX BBIPAXKEHUH, paCKphITHE CKOOOK
U TIPUBEJICHUE MOAOOHBIX CllaraeMbIX.

CBolicTBa CTENEHU C HATYpaJIbHbIM IOKa3aTeeM.
MHOrOo4IEeHBL. Crnoxenue, BBIYUTAHUE, YMHOKEHUE
MHOTOWIEHOB.  DOpMyJsbl  COKPAIIEHHOIO  YMHOKEHHS.
Pa3noxxenne MHOTOYWIEHOB Ha MHOXKUTENH.

OBaanern Ha 0azoBoM YPOBHE anreOpanvecKoi
TEPMHHOJIOTHEN M CHMBOJHMKOH, NMPHUMEHATH €€ B IIpoOLECCE
OCBOEHHS yueOHOr0o MaTepHarna.

Haxoauth 3HaueHUs OyKBEHHBIX BBIPAXKEHMHM INpPU 3aaHHBIX
3HA4YECHUSIX OYKB; BBITTOJHATEH BHIYMCIICHUS 110 (hOpMyIaMm.
BbinosHATHL peoOpa3oBaHys 1EJIOT0 BbIPaXKEHHUSI B MHOTOWJIEH
MIPUBEJICHUEM MTOJOOHBIX ClaraeMbiX, pACKPBITHEM CKOOOK.
BbINOJHATL yMHOKEHHE OJHOWIEHA HAa MHOTOWIEH U
MHOTOYJIEHA Ha MHOTOYIEH, MPUMEHATHh (OpMyNbl KBajapara
CyMMBl M KBaJpaTa pa3HOCTH C OMNOPOH Ha CIPaBOYHYIO
HH(pOpPMaLIHIO.

OcymecTBaATh pPa3lokKEHUE MHOTOWIEHOB HAa MHOXHUTEIN
nyTEM BBIHECEHUS 32 CKOOKM OOIEro MHOXKUTENS, TPUMEHEHHS
dbopMynbl  pa3HOCTH KBaJIpaToB, (QOPMYJT COKpAIIEHHOTO
YMHOXKEHUS C OTIOPOl Ha CIpaBOYHYIO HH(POPMALIUIO.
IIpumensite mnpeoOpa3oBaHHE€ MHOTOYIEHOB JUISl peIleHus
Pa3IMYHBIX 3aaa4 H3 MATCMATHKH, CMCEXKHBIX HNPCIAMETOB, H3
peanbHOU MPAKTUKHU.

3HAKOMMTBCS ¢ MCTOPHEH Pa3BUTUS MAaTEMATHUKH.




YpaBHeHus
U HEPaBeHCTBA
(20 u)

VYpaBHeHue, IpaBuiIa npeoOpazoBaHus yYpaBHEHUS,
PaBHOCUJIBHOCTh YPaBHECHU.

JIuHeitHoe ypaBHEHHUE ¢ OJJHOM IEPEMEHHOMN

IIEPEMEHHOM, PEIICHNE JIMHEWHBIX ypaBHEHUN. Pemenne 3anau
C IOMOLIBIO YPaBHEHUM.

Jlunelinoe ypagnenue ¢ 08yMs NEPEMEHHbIMU U €20 2PaguK.
Cucrema JIByX JINHEWHBIX YPAaBHEHUU C ABYMS IIEPEMEHHBIMH.
Pemenue cucrem ypaBHEHHH CIIOCOOOM IIOJCTAaHOBKH U
CIIOCOOOM CIIOKEHHS.

Pemate nuHEHHOE ypaBHEHME C OJHOM NIEPEMEHHOU, IPUMEHAS
NpaBHJIA [IepeX0Ja OT UCXOAHOTO YPAaBHEHUS K PABHOCUIIBHOMY
eMy Oozee nnpocroro Buja. [IpoBepsiTh, siBiIsgeTCS 1M KOHKPETHOE
YHCJIO KOPHEM YPaBHEHUS.

ITopOupars npuMepnl map 4YuCeEN, SBISIOLIUXCS PELICHUEM
JIMHEHHOTO YPAaBHEHUS C ABYMsI [IEPEMECHHBIMH.

CTponTh B KOOPAWHATHOH IUIOCKOCTH TpaduK JUHEHHOTO
YpaBHEHUS C JIByMsl IE€pPEMEHHbIMU (TIp HEOOXOIUMOCTH C
UCIOJIb30BAHUEM CMBICJIOBOM OIOpPBI); MONB3YACh TpaduKoM,
NPUBOAUTH NIPUMeEPHI PELICHUS YPABHEHUS.

HaxoauThe pemieHue CHCTEMBI JBYX JIMHEHMHBIX YPaBHEHHH C
JIBYMs1 [IEPEMEHHBIMH C OLIOPO Ha arOPUTM YUEOHBIX AEHCTBUI.
CocTaBJifITh U pemiaTh YpaBHEHUE WINM CUCTEMY YPABHEHUH 110
YCIIOBUIO 33Jaud, WHTEPIPETUPOBAaTh B COOTBETCTBHM C
KOHTEKCTOM 3a/1auyd IIOJy4EHHBIM pE3yJbTaT C ONOpPOH Ha
BOIIPOCHBIN IIJIaH.

Koopannarsl
U rpaguku.
DOyHKIUUHA
(24 )

Koopaunara Touku Ha npsiMoid. YnCI0BbIE IPOMEKYTKH.
PaccrosiHre Mexy 1ByMs TOYKaMHU KOOPAUHATHOU MPAMOU
IIpssMoyrosibHas cucTeMa KOOpAWHAT Ha IJIOCKOCTH. [Ipumepht
rpauKoB, 3aJaHHBIX (hopMynamu. UTeHue rpaguKoB pearbHbIX
3aBUCUMOCTEN.

[Tonstue Qynkuuu. I'papux ynkumn. CpoicTBa (QYHKIIHIA.
Jluneiinas  ¢ynkuus. IlocTpoenue Tpaduka JTUHEHHOM
bynkimu. ['paduk Gyaknuun y = kx + b.

H3o0paxath Ha KOOPJMHATHOU IpsAMOM TOYKH,
COOTBETCTBYIOIIIME 33aJaHHBIM KOOpIHMHATAM, JIy4d, OTPE3KH,
MHTEPBAJIbI; 3aMIMCHIBATh UX HA AJIr€OpandecKoM s3bIKe.
OTtmeuyaTh B KOOPAMHATHON NMJIOCKOCTH TOYKH MO 3aJlaHHBIM
KOOpJWHATaM; CTPOUTHh TpaUKH HECIOXKHBIX 3aBUCHMOCTEH,
3aJJaHHBIX (OpPMYJIaMH, B TOM YHCIIE C TIOMOIIbIO HHU(POBBIX
nabopaTopuid.

I[pumensiTh, M3y4yaTh NPEUMYIIECTBA, MHTEPNPETHPOBATH
rpapuuecKuil crocod npencTaBleHus U aHAJIM3a Pa3HOOOPa3HOI
KU3HEHHOH MH(pOpMAIIHH.

OcBauBaTh Ha 0a30BOM YPOBHE MOHATHE (QYHKIIUU, OBJIAJIEBATh
(GYHKIIMOHAJIbHOW TEPMHUHOIOTHEH.

Pacno3naBath inHeliHy0 QyHKIMIO Y = KX + b, omucwhiBaTh
e€ CBOICTBA B 3aBHCUMOCTH OT 3Ha4eHUI kodppuumentoB K u b
(mpu HEOOXOAMMOCTH C OMIOPOM HA ANTOPUTM IPABHUIIA).
Crpoutsh rpaduku auHeliHONW GyHkuud, QyHkuu Yy = kKX + b




Hcnoab3oBaTh nugpoBbie pecypcebl AJis IOCTPOSHUS IpaduKoB
(GYHKIMA ¥ U3y4eHUs UX CBOMCTB.

[TpuBOIUTH MpUMEPHI JIMHEHHBIX 3aBUCUMOCTEH B PeabHBIX
npoleccax U sSBICHUSX.

IloBTOpEHUE
H 000011IeHTE
(6 1)

[ToBTOpEHHE OCHOBHBIX MOHSATHH M METOIOB Kypca / Kiacca,
00001IEeHE 3HAHUHA.

BpiOuparb, npPUMEHATH  CHOCOOBI  CPAaBHEHUS  YHCEIl,
BBIUUCIICHUM,  TpeoOpa3oBaHU  BBIPAKEHHH,  pEIICHUS
yYpaBHEHHH IpU HEOOXOJMMOCTH C HAIIPABJISAIOIIEH TOMOLIBIO.
OcymecTBIAT, CAMOKOHTPOJIb BBIIIOJIHAEMBIX JCUCTBUHA U
CaMOIIPOBEPKY pe3yibTaTa BBIYMCICHHUH, IpeoOpa3oBaHui,
ITIOCTPOEHHUH.

Pemats npocreiimme 3aga4u U3 peaabHOU )KU3HU, IPUMEHATH
MaTeMaTHYeCKHe 3HAHUS U1 DPELIEHUs 3aJad W3 JIpYyrux
IIPEIMETOB.

Pemats mnpocreiilmime TeKCTOBbIE 3a/a4M,
BBIOHPATH CNIOCO0OBI PELICHUS 3a/1a4H.

CpaBHUBATDb,

8 knacc (e menee 102 )

HazBanue
pasnaesa (TemMbl)
Kypca (4uci1o

OcHoBHOE cofepKaHue

OcHOBHBIE BU/IBI 1eATEJIbHOCTH 00YYAKIIHUXCS

4acoB)
Yucaa u KBanpathslit kopeHb U3 uncna. Ilonamue o6 uppayuonanrbrom | @opMyJIMpoBaTh onpeaeleHue KBapaTHOTO KOPHS W3 YHCIIa,
BbIYHCJIEHHSI. yucne. /lecamuunole npubIUNCEHUS. UPPAYUOHATLHBIX YUCE]. apu(pMETUIECKOTO KBaJPaTHOTO KOPHS MPU HEOOXOIUMOCTH C
KBaaparnsbie Heticmeumenvhuie uucna. CpasHernue 0elicmeumenbHsix Yucesl. | BU3yaibHOU OMOPOH.

KOPHU

ApudmeTnueckuii KBaJpaTHbI KOPEHb.

le/lMeHﬂTb Onepali0 M3BJICYCHHA KBAJPATHOIO KOpPHA U3




(15 u) VYpaBHeHue BU1A X’ = a. YHCIIa, HCMOJb3Ysl ITPU HEOOXOMMOCTH KAJIbKYJISITOP.
CaoiicTBa apuMeTHIeCKuX KBa/IpaTHBIX KOpHEH. | OneHuBaTh  KBaJpaTHbIE KOpPHU LEIbIMM  4YHMCIAMH U
[IpeoOpa3oBaHue  YHCIOBBIX  BBIPAKCHUH,  COJEPIKAIIUX | IECATUYHBIMU IPOOSIMH.
KBaJIpaTHbIE KOPHHU. CpaBHUBaTL M  YNOPSAA0YHUBATH  pallMOHAJbHBIE U
MppalMOHATIbHBIEC YHCIIa, 3alMCaHHbIe C TTOMOIIbIO KBaJPaTHBIX
KOpHEH NMpH He0OXOAUMOCTH C HANPABJISIIOIIEH TOMOIIBIO.
HccnenoBaty ypaBHEHUE X2 = d, HaxOOuTb TOYHBIE U
npubimxEHHbIe KOpHU pu a > 0.
HccaenoBarh CcBOMCTBA KBAJAPAaTHBIX KOPHEW, IPOBOAS
YHCIIOBbIE HKCIIEPUMEHTHI C WCIOJIb30BaHUEM KaJIbKYJIATOpPA
(KoMTIBIOTEPA).
[IpumensaiTh cBolicTBA apuMeTHYeCcKMX KOpHeil 1
npeodpa3oBaHusi BbIPAKEHUIH.
BbinoyHATL mnpocreiile 1npeoOpa3oBaHUsl  BBIPAKCHHUI,
coJiepKalluX KBaJpaTHble KOpPHU. BbIpakaThb IEepeMEHHBbIE U3
reoMeTpUYECKUX U Ppu3ndeckux GopMys Mpu HEOOXOAUMOCTH C
OIIOpPOM Ha MPABUJIO.
BbrunciasiTh 3HaYeHHs BBIPRXKECHUMN, COJIEpKAINX KBaJpaTHbIE
KOPHM, UCTIOJIb3YsI IPU HEOOXOJUMOCTHU KaIbKYIATOP.
Hcnonb3oBaTh B XO0I€ peLIEHUS 3aqady  dJIEMEHTapHbIe
NPE/JCTAaBICHUS, CBS3aHHbIE C NPUOIMKEHHBIMU 3HAYECHUSMHU
BEJIMYHH.
3HAKOMUTBCS C UCTOPHUEH Pa3BUTUS MATEMAaTHKH.
Yucaa u Crenens ¢ nenslM nokasareneMm. CTaHgapTHas 3auch yncia. | PopMyJaMpoBaTh onpeaeleHHe CTENEHH C LEJIbIM MT0Ka3aTeleM
BbIYHCJICHHS. Pa3mepsl 00bEKTOB OKpYKaroIero Mupa (0T 3JIeMEHTapHbIX | (IIpU HEOOXOAMMOCTH 110 BU3YyaJIbHO omope).
Crenennb YaCcTHUIL 10 KOCMUYECKHX 00BEKTOB), JUIMTEIHHOCTH NpoiieccoB | [IpeacTaBiasiTh 3anUch OOJBIINX W MAJTBIX YUCEIT B CTAHIAPTHOM
€ HeJIbIM B OKPY>KaIOILIEM MUDE. Bujge. CpaBHUBATBL 4YnClIa M BEJIMYMHBI, 3alMCaHHBIE C
nokasareJsjieM CBolicTBa CTENIEHH C LIETIBIM IIOKA3aTENEM. UCI0JIb30BaHueM crenenu 10.
(7 9) Hcnonb3oBaths 3anmmMch uucel B CTaHAAPTHOM BUAE AN

BBIPQ)KEHUSI pa3MepoB OOBEKTOB, IIMTEIBHOCTH IPOLIECCOB B
OKPY’KaIOIIEM MUDE.
®opmy/IMpOBaTh, 3alMCHIBATL B CUMBOJHYECKOl (opme u




NI CTPUPOBATL IIPUMEpaMu CBOICTBa CTEICHU C O CJIbIM

nokaszareneM  (Ipu  HEOOXOIUMOCTH C  MCHOJIb30BAaHUEM
BHU3YyaJIbHOU OMOPBHI).
IIpuMensiTe  cBoOMicTBA  CTeleHW Il IIpeoOpa3oBaHus

BBIpa)KeHI/If/’I, COACPpKAIINX CTCIICHU C MCJIbIM IIOKA3aTCJICM C
HUCIIOJIB30BaHHUEM cnpaBquoﬁ I/IH(l)OpMaI_II/II/I. BoinmoaHaTs
JeHCTBUA C quciaMy, 3allMCAaHHBIMM B CTAaHAAPTHOM BHIC
(YMHO)I(GHI/Ie, JCJIICHUC, BO3BCACHUC B CTGHGHL).

Aareopanyeckne | KBanpatubeiil TpéxwieH. PasnokeHne kBaapaTHOro TpéxuicHa | Pacmo3HaBaTh — KBajgpaTHBIM  TpEXWieH,  yCTaHABIMBAaTh

BbIPAsKEHUSsI. Ha MHOXHTEIH. BO3MOXKHOCTh €T0 Pa3Nio>KEHUSI HA MHOXKHUTEIH.

KBaaparublii PackinagpiBaTh HA MHOMKUTEIHM KBaJpaTHBIM TPEXWIEH C

TPéxwieH HEOTPULATENIbHBIM JAUCKPUMHUHAHTOM IIPHU HEOOXOJUMOCTH C

(5 9) OIOPO¥i Ha aJITOPUTM IPaBHJIA.

Adaredopanyeckue | AnreOpanyeckast ApoOb. JlomyCTHUMbIE 3HAaYEHUS IEPEMEHHBIX, | 3anuchIBaTH anreOpandeckue BeipakeHus. Haxoautb o6macTp

BbIPAsKEHUSI. BXOJIAIINX B anredpandeckue BoipaskeHuss. OCHOBHOE CBOMCTBO | OTIPEAETICHUS PalliOHAIBEHOTO BBIPAKEHUS.

Adaredpanyeckasi | anreOpanyeckoit 1poou. CokpaiieHue apooeil. BbINOHATL YHCIIOBBIE MOJCTAHOBKA W BBIYMCJIAATH 3HAUCHHE

ApoOL CrnoxeHue, BBEIYHTAHUE, YMHOKEHUE " JIeJIeHrE | JpoOU, B TOM YHUCIIE C TIOMOILBIO KAJIbKYJISTOpA.

(15 9) anrebpanyeckux apoOeit. IIpeoOpazoBanue BbIpakeHUl, | @OpMyJIMPOBATH OCHOBHOE CBOMCTBO alreOpandecKoi Ipoou u

coJiepKalux anreopanyeckue Jpoou. NPUMEHSATH €ro /Ui peoOpa3oBaHus Jpooei.

BbInoyHATL JelicTBUS ¢ aireOpandyeckuMH JpoOsIMH  TIpH
HEOOXO/JMMOCTH C Hampabjsitolmied nomousto. [IpumeHsaTs
npeoOpa3oBaHus BRIPAKEHUHN NJIs1 pemieHus 3aaad. Buipaxarh
nepeMeHHble u3  (GopMmyn (PU3NYECKUX, TEOMETPUUYECKHX,
OTNHUCHIBAIONIUX OBITOBBIC CHUTYyallMHM) TPH HEOOXOIUMOCTH C
HaIIPaBJIAIOLIEH TOMOILIBIO.

YpaBHeHnust KBanpatHoe ypaBHeHue. Henonnoe kBagpaTHoe ypaBHeHHE. | Pacmo3HaBaTh KBaJpaTHBIE YPAaBHEHHUS.

U HepaBeHCTBA. ®dopmyia KOpHER KBapaTHOTO ypaBHEHUs. eopema Buema. |3anucebiBaTh (OpMYJy KOpHEH KBaJpaTHOIO YpaBHEHUS;

KBanparHbie Pemenne ypaBHenmii, cBoasimuxcs K kBagpaTHsIM. [IpocTeiiine | pemiaTs KBaJpaTHble YPaBHEHUsI — TIOJHbIE U HEMOJHbIE (C

YPaBHeHHA IpOOHO-PALlMOHAIBHBIE YPABHEHHUS. UCIIOJIb30BAaHUEM CIIPABOYHON HHPOPMALIUN).

(15 9) Pemenne TEKCTOBBIX 3aJad € NOMOIIbIO  KBajapaTHbIX |[IpoBoauTH mpocTeiiline  McCaeA0BAHMA  KBAJAPATHBIX




YpaBHEHUH.

YpaBHEHUH.

Pemiath ypaBHeHMsl, CBOJSIINECS K KBaJPATHBIM, C TIOMOIIbIO
npeoOpa3oBaHM U 3aMEHOM MMEPEMEHHON C ONOPOH Ha aITOPUTM
MpaBuIIa.

Ha0aopats ¥ aHAJIM3MPOBATBH CBSI3b MEXKIY KOPHSAMU H
K03 pHLIMEHTaMU KBAJPAaTHOTO YpaBHEHUSI.

Ipumenamo meopemy Buema ol peuienus
3a0a4 (¢ ucnonv3zosanuem oopasya).

Pemiath TekcTOBBIe 3agauyM anreOpanyeckuM CHOCOOOM:
MEPEeXO/IUTh OT CJIOBECHOH (HOPMYIMPOBKH YCIOBUS 3aJaud K
aireOpanveckod MOJENU MYTEM COCTaBJICHHS ypaBHEHHS (IIpU
HEOOXOUMOCTH C  HaIpaBJSIONIEd TOMOINIbIO);  pellaTh
COCTaBJIEHHOE YPaBHEHUE; UHTEPIIPETUPOBATH PE3YJIbTaT.
3HAKOMHTBCS ¢ MCTOPUEH Pa3BUTHS aIreOpBhI.

YpaBHeHnust JluneitHOe ypaBHEHHE C JBYMsI MEPEMEHHBIMHU, €ro rpaduk,|Pacno3zHaBaTh TUHEHHBIC YPAaBHEHUS C IBYMS IIEPEMEHHBIMHU.
U HEPaBEHCTBA. MIpUMEPHI PEIICHHUS] YPABHEHUM B 1IEJIBIX YHCTIAX. Ctpouth rpaduKu JIMHEWHBIX YpPaBHEHHH, B TOM YHCIIE
Cucremsl Pemenue cucteM JByX JIMHEHHBIX YpPaBHCHHWHA C JBYMsI|HCHOJIL3ysi HUGpoOBbIe pecypcbl (P HEOOXOIUMOCTH C
YPaBHeHUil NEpEMEHHBIMH. [IpUMephl PEIICHUsST CHCTEM HEIMHEHHBIX | ONOPON Ha aNrOPUTM Y4EOHBIX AEHCTBHM).
(13 u) YpaBHEHUH C ABYMsI IEPEMEHHBIMU. PazanuaTes napaienbHble U MEPEeCceKaronuecs: mpsiMbie 0 UX
I'paguueckass  ummepnpemayus  ypaeuenus ¢  08YMs|ypPaBHEHUSIM.
nepemMeHHbIMU U CUCTEM YPABHEHUL C 08YMsl NepeMeHHbLMU. Pemath cuctemMbl JBYX JIMHEHHBIX YpPaBHEHUM C JBYMs
Pemenne TeKCTOBBIX 337124 C MOMOIIBIO CUCTEM YPaBHEHHU. MEPEMEHHBIMU MMOJICTAHOBKON U CIIOKEHUEM.
Pematp npocreiiiine CUCTEMBI, B KOTOPBIX OJIHO U3 YpaBHEHUU
HE SBJSIETCS JTUHEHHBIM MPH HEOOXOIMMOCTH C HAIpPaBIISIONIEH
ITOMOIIIBIO.
Ilpugooumsv  zpagpuueckyro  unmepnpemayur)  peuieHus
VPasHeHust ¢ 08YyMsl NePeMeHHbIMU U CUCTEM YPAGHEHULL C 08YMs
nepemeHHbLMU.
Pemiath TeKCTOBBIE 32/1a4H aITeOpanyecKuM CIIOCOOOM.
YpaBHeHus UucnoBble HEPABEHCTBA U UX CBOWCTRBA. DopMyIMPOBATH CBOMCTBA YHCIOBBIX HEPABEHCTB,

1 HepaBeHCTBA.

HepaeHnctBo ¢ oiHOM nepeMeHHON. JIMHEHbIE HEPABEHCTBA C

WUTIOCTPUPOBATH UX HA KOOPAMHATHOMN MIPSMOM.




HepaBencrBa OJIHOW TNEepeMeHHOM U ux peunieHue. CHUcTeMbl JTUHEHHBIX IIpuMeHATH CBOMCTBA HEPABEHCTB B XO/€ PELICHUS 3a/1a4.
(12 v) HEPaBEHCTB C OJHOU IIEPEMEHHOM U UX pELICHUE. Pemiate JMHEHHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOMU,
N3o00paxenue pemeHus JMHEHHOro HEpPaBEHCTBA U UX CUCTEM | M300pakaTh pellieHUE HEPABEHCTBA HA YMCIOBOU MPSMOM.
Ha YUCJIOBOM MPSMOM. Pemathb cucTeMbl TUHEHHBIX HEPABEHCTB, M300pakaTh PEIICHUE

CUCTEMBI HEPABEHCTB HA YHMCIIOBOW MPSIMON ITPU HEOOXOIUMOCTH
C BU3YaJIbHOM OIIOPOM.

DyHKIHH. [Tonsatue ¢yHkuuu. O6aacTh ONpEEICHUS] U MHOXECTBO Hcnonb3oBarh  QYHKIMOHAIBHYIO  TEPMHHOJIOTHI0O U

OcHoBHBIC 3HayeHu# QyHKuu. CriocoOb! 3a1aHus QYHKIUI. CHMBOJIMKY.

MOHSITUS I'padux pynkuun. CpoiicTBa QyHKIMH, UX OTOOpakeHHE Ha | BLIMMCJIATH 3HAYeHHs1 QYHKIUH, 33aHHBIX (opMyrnamu (TIpu

(5 9) rpaduke. HEOOXOAUMOCTH  HCIIOJIb30BaTh KalbKYJIATOP); COCTABJIATH
Ta0TUIbI 3HAYeHHIT QYHKITUY.
CTponTh 0 TOYKaM rpadpuku ¢yHKIHA.
OnucepiBaTh CBOMCTBAa (YHKLIMU HAa OCHOBE €€ rpauueckoro
IPEJICTaBICHUs] MPU HEOOXOIMMOCTH C  HaIlpaBIISIOIICH
MTOMOMUIBIO.
Hcnoab3oBaTh  QYHKUMOHAJIbHYIO  TEPMHHOJOTMI0O W
CHMBOJIMKY.
HccaenoBarh mpuMepbl TIpaduKoOB, OTPAKAIOUIMX peaslbHbIe
npoueccel U siBiaeHus. IIpmBoaMTHL NMpHMeEpBI IPOLECCOB H
SBJICHUH C 3aJaHHBIMHM CBOWCTBaMH.
Hcnonb3oBaTh KOMNBIOTEPHbIE POTPAMMBI ISl TOCTPOCHUS
rpadukoB QyHKIMI U U3yUYEeHUs] KX CBOWCTB

DyHKIMH. Yrenne wu moctpoeHue rpapukoB ¢yHkuui. Ilpumeps! | Haxoauts ¢ moMombio rpaguka GyHKIMHA 3HAYCHUE OJTHOU U3

Yucnosble rpadukoB QpyHKUINN, OTpasKAIOLIUX PEAIbHBIE POLIECCHI. paccMaTpUBaEMBIX BEIMUYUH 110 3HAYEHUIO APYTOM.

pynxuun DyHKIUH, OIIMCBHIBAIOIIHE MPSAMYIO u 00paTHYIO | B HECIOXKHBIX CIy4asx BbIpazKaTh (GOpMYJIoi 3aBHCHMOCTH

(9 v) IPONOPLHUOHATIBHBIE 3aBUCUMOCTH, UX rpaduku. ['unepbona. |MexIy BeIUIHMHAMHU.

I'paduk pyHkuuumy = X,
Oyakmn y = X2,y = X3,y = Vx5, Y = k;; epaguueckoe
peuienue ypasHeHull u CUCMeM YPAGHEHUIL.

OnucepiBaTh XapakTep MW3MEHEHMs OJHOW BEIMYMHBI B
3aBUCUMOCTH OT U3MEHEHUS IPYrou

Pacno3snaBatrs Buapl u3ydaeMbelx QyHkuui. Iloka3biBaTh
CXeMATHYEeCKH II0JI0KEHHE Ha KOOPAMHATHOM IIJIOCKOCTH
rpadgukoB (GyHKIWH BUga:y = X, y = X,




y=vx y =k

HUcnonb3oBarh QyHKIUOHAIBLHO-TPadUYeCKHE
NpeacTaBJIeHus JJIs PEIICHUS U UCCIEAOBaHUS YPAaBHEHUHN 1
CHUCTEM YpaBHEHUH.

I[IpumensTe MudpPoBLIE pecypchl s MOCTPOSHUS TpadUKOB

G YHKIHA.

IToBTOpEHHE
M 00001IeHNE
(6 1)

[ToBTOpEHNE OCHOBHBIX TOHSATHH WM METOAOB KypcoB 7 u 8
KJIaCcCOB, 0000IIEHE 3HAHUHN.

IIpuMeHATH €MOCOOBI CPAaBHEHUST YHCEN, BBIYUCICHU,
npeoOpa3oBaHM BEIPAXKEHUH, pEIICHUSI YPABHEHUA.
OcyumecTBaAATh CAMOKOHTPOJIb BBIIOJHSAEMbIX JEUCTBUN U
CaMOTIPOBEPKY pe3ysbTaTa BBIYMCICHUH, MPeoOpa3oBaHUM,
MOCTPOCHUH.

Pemiatp 3agaum M3 peaJibHOM KU3HHM, TNPHMEHATH
MaTeMaTU4YeCKHe 3HaHUs [UIs pelleHus 3aJad M3 JIPyrux
MPEIMETOB.

Pemath TeKcTOBBIE 321a4H, CPABHUBATH, BHIOMPATH CIIOCOOBI
pELICHHUS 3a/1a4u.

9 kuacc (He menee 102 1)

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOe cofepsKaHue

OcHoOBHBIE BU/IbI 1eITEJIbHOCTH 00Y4YAKIIHUXCS

4acoB)
Yucaa u PanmonaneHble 4HCla, uppayuoHanivHsvie 4ucid, KoHeunvie u|Pa3BMBaTh TIpeACTABJEHMS O YHCIAX: OT MHOXECTBa
BBIYMCJICHHS. beckoneunvie oecamuunble opoou. Mmnooicecmso | HATYpaIbHBIX YHACENT 0 MHOXKECTBA JICHCTBUTEIHHBIX YHCEI.
JleficTBUTEIbHBIE | OelicmeumenvublX — yucen,  Oelicmeumenvhvlie yucia Kax|(O3HAKOMHTbCSHA c BO3MOKHOCTBIO MIPEACTABIICHUS
yucaa beckoHeuHvle Oecamuunvle Opodou. Bzaumno oOHoO3HAUHOE JIEHCTBUTEIILHOTO YHCIIa KaK OCCKOHEYHOU JECSITHYHON Jpodu,




(9 v) coomeemcmeaue Mexcoy MHONCECMBOM OeliCEUMeNbHbIX Yucesl | IPUMEHATb  JICCATUYHBIC TPUOJVIKCHHUS pAIllMOHAIBHBIX H
U MHOJICECMBOM MOYeK KOOPOUHAMHOU NPAMOIU. UPPALMOHATIBHBIX YHCET.
Cpaenenue  OelicmeumenvHulX — uucen,  apu@memudeckue | 3anucvléams, cpasrnueamao u ynopaoouueamao
oelicmeusl ¢ 0eucmeumenbHbIMu YUCIamu. OelicmsumenvHvie YUCA.
[TpubnnxEHHOE 3HaUEHUE BETMYMHBI, TOYHOCTh IPUOIMKEHUS. | BLINOJHATB, coueTas YCTHbIE M IMHUCHbMCHHBIC TNPUEMBI,
Oxpyrnenue wuucen. [lpukuaka M OLEHKAa pe3yJabTaToB|apupMeTnyeckHe IeCTBUA C pPANUOHAIBHBIMH YHCIAMU;
BBIYHCIICHUM. HAXOAUTb 3HAUCHHUs CTEIEHEW C LEJIbIMM IMOKa3aTelsIMU U
KOPHEH; BBIYUCJIATH 3HAYCHHS YUCIOBBIX BBIPAKECHUH.
[Honyyurs mnpeacTraBjieHHe O 3HAYMMOCTH JE€HCTBHUTEIbHBIX
YHCEJI B MPAKTUYECKOU I€ATEIbHOCTH YEJIOBEKa.
AHaUM3MPOBaTh M JeJaThb BbIBOAbI (110CI€ COBMECTHOIO
aHaJIN3a) O TOYHOCTU NPUOJIMKEHMSI AEHCTBUTEIBHOIO 4HCIa
MIPU PEILICHUH 3a/1a4.
OKpyrisiTh JEHCTBUTEIBHBIE YKCIA, BBINOJHATH NPUKHIAKY
pe3ynbTaTa  BBIYHMCICHHUW, OLEHKY 3HAYEHUW  YHCIOBBIX
BBIPAKCHU.
3HAaKOMUTBCS C UCTOPUEH PA3BUTHUSI MATEMATHKH.
YpaBHenust JInneliHoe ypaBHeHue. Penienre ypaBHEHHM, CBOISAIIMXCS K OcBauBaTh, 3aNOMMHATL W TNPUMEHSATH TrpaduyecKue
U HEPaBEHCTBA. JIMHEHHBIM. METObl IIPU PEIICHUH YPABHEHUMN, HEPABEHCTB U MX CUCTEM
YpaBHenust KBanpatHoe ypaBHeHHe. Pemienne ypaBHEHWH, CBOASIIMXCS |(MPU HEOOXOJUMOCTH C OMOpPOMl HA alroOpuT™M  YyUeOHBIX
¢ OHOM K KBaJpaTHbIM. buKBasipaTHbIe ypaBHEHUS. JeNCTBUI).
nepeMeHHOH Ilpumepevr  pewenuss ypasuenuti mpemvei u uemeépmotu | Pacnmo3HaBaTth 1enbie U IpOOHBIC ypPaBHEHUSI.
(14 v) cmenenell pasnodceHuem Ha MHONCUMENU. Pemath JnHeiiHble U KBaJpaTHble YPaBHEHUsI, YPaBHCHHUS,
Pemenue qpoOHO-paninoHaTBHBIX YPaBHEHHH. CBOJSIIMECS K HHM, TMPOCTEUINE APOOHO-pAIlMOHATBLHBIC
Pemenne TekCTOBBIX 3a1a4 alreOpandeckKiuM METOIOM. YpaBHEHUS.
IIpennaraTs BO3MOXXHBIE CIIOCOOBI PEIICHUS TEKCTOBBIX 3ajad,
o0cyk1aTb HMX H PpemlaTb TEKCTOBBIE 3aJaydl Pa3HbBIMU
croco0amH.
3HAKOMUTBCS ¢ HCTOPHEH PA3BUTHS MATEMATHKU
YpaBHeHus JluHeliHOe ypaBHEHUE C JBYMs IIEPEMEHHBIMU U €ro rpaduk. | OcBaumBaTh U NPUMEHSITH TPUEMBI PEIICHUS CUCTEMBI JABYX

1 HepaBeHCTBA.

Cucrema IByX JTMHEWHBIX YPAaBHEHUN C BYMsI IEPEMEHHBIMU U

JUHEHHBIX YpaBHEHUH C ABYMS NEPEMEHHBIMH U CUCTEMBI ABYX




Cucrembl eé€ peuieHue. Pemenne cucrteM AByX ypaBHEHMi, OJTHO U3 YPaBHEHUH, B KOTOPBIX OJIHO YPABHEHHE HE SIBJISICTCS TMHEHHBIM
YPaBHEeHU KOTOPBIX JINHEMHOE, a IPyrOo€ — BTOPOM CTEICHHU. (o BU3yaJIbHOM omope).
(14 g) I'pachuueckas nHTEpIpeTays CUCTeMbl ypaBHEHUH ¢ AByMs. | Mcmogib3oBaTh (DyHKIMOHAIBHO-TpaUUECKUE MpPEACTaBICHHUS
[IEPEMEHHBIMM. JUIS. peLlIeHUs1 M UCCJIeI0BAHNSA YPABHEHUN U CUCTEM.
Pemennie TeKCTOBBIX 3aa4 aJlreOpandeckiuM CIIOCOOOM. AHaJIM3MPOBATh TEKCTHI 33124, peliaTh UX alreOpandyeckum
CHoCcOOOM: MePeX0uTh OT CIOBECHOH (HOPMYTUPOBKU YCIIOBHS
3aJjauM K airedpanvyeckoi Mojeau MyTEM COCTABICHUS CUCTEMBbI
YpPAaBHEHUN; pelaTh COCTABJICHHYIO CHCTEMY YpPaBHEHWI;
HHTEPIPETHPOBATH PE3YJIbTAT.
3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHS MATEMATHKHU
YpaBHeHnust YuciioBble HEPABEHCTBA U UX CBOKCTBA. Yurarh, 3anucbiBaTh, IOHMMATbh, WHTEPHPETHPOBATH
U HEPaBEeHCTBA. JIuneiiHble HEPABEHCTBA C OJHON NIEPEMEHHOM U UX PELICHHE. | HEPaBEHCTBA; UCIIOIb30BATh CUMBOJIMKY U TEPMUHOJIOTHIO.
HepaBencrBa CucreMbl JTMHEMHBIX HEPABEHCTB C OJHOW MEPEMEHHON U uX | BLIMOJMHATH mpeoOpa3oBaHs HEPABEHCTB, HCMOJIbL30BATH IS
(16 4) peuicHue. peoOpa3oBaHus CBOMCTBA YNCIOBBIX HEPABEHCTB.
KBazpaTHble HEpaBEHCTBA U UX PELICHUE. Pacno3HaBaTth JIMHEWHBIC U KBAIpaTHbIE HEPABEHCTBA.
I'paduyeckas  uHTEeprpeTanyss HEPaBEHCTB U cucTeM |PemaTh  JUHEHHBIE HEpPaBEHCTBA, CHCTEMBI  JIMHEHHBIX
HEPaBEHCTB C JBYMs IIEPEMEHHBIMU. HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAIOIIUX KBAaIPaTHOE
HEPaBEHCTBO, U PEIIATh UX; 00CYKAATh IIOJYYCHHBIEC PEIICHUS.
M300paxkaTh pelieHne HEPAaBEHCTBA U CUCTEMbI HEPABEHCTB Ha
YUCJIOBOM TPSMOW, 3almMCbIBATH PEIICHUE C IMOMOUIBIO
CHUMBOIJIOB.
Pematb kBajpaTHbIE HEpaBEHCTBA, UCIONb3Yys I'paduyecKkue
IIPEICTABIICHHUS.
OcBauBaTh W NPHUMEHATH HEPABEHCTBA IIPpU PELICHUU
Pa3IMYHBIX 33/1a4, B TOM YHUCJIE IPAKTUKO-OPUEHTUPOBAHHBIX.
DyHKIUN KBagpatnunas ¢yHkuus, e€ rpadux u cpoiictBa. [lapabona, | Pacmo3dHaBaTh BUABI HM3y4aeMbIX (QYHKINH; HILTIOCTPHPOBATH
(16 ) KOOpJIMHATHI BEPIIMHBI 1apa0oJIbl, OCb CHMMETPHUH 1Mapaboibl. |CXeMaTHYeCKH, 00BICHATH PACIONIOKEHHE HAa KOOPJIUHATHOU

CreneHHble QYHKIUY ¢ HATYPAIBHBIMU OKA3aTENsIMK 2 U 3, X
rpaduku 1 CBOMCTBA.
Ipadukn pynxumii: y =kx,y = kx + b,,y = a,y = a,y

=Vxy =k

TUIOCKOCTH rpaduKkoB pyHKIwmid Buga:y = kx,y = kx + b,,y =

ax’, y = ad,

Y = VX, Y = — B 3aBHCHMOCTH OT 3Ha4€HUH KOO HUIMEHTOB;
X

OIHUCBIBATL UX CBOMCTBA.




Pacno3naBaTth KBaipaTHUHYIO (QYHKIUIO IO (hopMyIIe.
IIpuBoauTsL mNpUMepPbl KBAIPATUYHBIX 33aBUCUMOCTEH U3
peanbHOH JKU3HHU, (PU3HKH, TEOMETPHH.

BeisiBasiTh 1 00001maTh 0COOCHHOCTH TpaduKa KBaJIpaTUIHOU
byHkIMH Y = ax® + bx + ¢ (mpu  HEOOXOIUMOCTH C
HaIPAaBJIAIOIIEH TOMOLIBIO).

CTpouts 1 H300paxkaTh cXeMaTHYeCKH rpaHKN KBaAPATUIHBIX
¢byHKUIWH, 3a1aHHBIX popMylIaMu Bugay = ax’,y = ax” + q,y
=ax +p)’ y=ax’ + bx + c (Ipy HEOOXOAMMOCTH ¢
BU3YaJIbHOU OMOPOH).

AHaJIM3MPOBATH U IPUMEHATH CBOMCTBA U3YYEHHBIX (YHKIIUMI
JUIST UX TOCTPOCHHS, B TOM YHCIE C TOMOIIbIO IU(POBHIX

pPeCypCOB.

YucioBble
n0CJIe0BaTEIbHOC
™

(15 4)

IToHsATHE YMCIIOBOM NOCIEOBATEIIBHOCTH.

3ajaHue TMOCJIEN0BATEIbHOCTH PEKYPPEHTHOU (dopMysoil u
dopmynoit N-ro uieHa.

Apudmerunueckas u reomerpudeckas nporpeccun. Popmyisl N-
ro wieHa apu(pMeTHYecKoll M TeOMETPUYECKOW MpOorpeccui,
CYMMBI IIEPBBIX N YJICHOB.

Hzo0bpadicenue unenos apugmemuueckol u 2eoMempuyecKot
npocpecculi mouKamu Ha KOOPOUHAMHOU NIOCKOCTU.
Jlunetinwiii u IKCNOHEHYUAILHBLU POC.

Crooicrvie npoyernmul.

OcBauBaTh M NPUMEHSATH WHJIEKCHbIE 0003HAUYEHUS, CTPOUTH
peyeBble BbICKA3bIBAHUA C KCIOJb30BaHUEM TEPMHUHOJIOTHUH,
CBSI3aHHOM C TIOHSITHEM MOCIIEA0BATEIbHOCTH.

AHaam3upoBaTh popMyITy N-ro ujieHa MoCcaeA0BaTEIbHOCTH UITH

PEKYPPEHTHYIO bopmyy " BBIYHCJIATH YJIEHBI
MOCJEA0BAaTENbHOCTEN,  3aJaHHBIX  ATUMH  (OpMysIamH.
YcranasiauBatb 3aKOHOMEPHOCTh B IIOCTPOECHUHU

IIOCJIEIOBATEIbHOCTH, €CJIM BBIIMCAHbl NEPBBIE HECKOJIBKO €€
YJICHOB.

PacnoznaBatp  apupMeTHUECKYIO U TE€OMETPUYECKYIO
MIPOTPECCUU NPH pa3HBIX crloco0ax 3a/laHusl.

Pemars 3amaun ¢ wucnonp3oBaHueM (opMyn N-ro uieHa
apu(pMETUYeCKOH U TE€OMETPHUUECKOW MPOrPecCHil, CyMMBI
NEPBBIX N YJIEHOB C ONMOPON HA CIIPABOYHYIO HH(OPMAIIHIO.
H3o00pasicams  unenvl nOC1€008AMENLHOCU  MOYKAMU — HA
KOOPOUHAMHOUL NJIOCKOCTU.

PaccmaTpuBars NpuMepbl NPOLECCOB U ABJICHUN U3 peaIbHOU
KHU3HU, WUIIOCTPUPYIONIME HW3MEHEHHEe B apu(METHUECKOU
IPOrPecCcUu, B FreOMETPUUIECKON IPOTrPECCUN; U300padicams




coomeemcmayrowue 3a8UCUMOCMU 2pApuyecKi.

Pemats mnpocreiilime 3agauM, CBS3aHHBIE C YHCIOBBIMHU
MOCJICIOBATENBHOCTSIMA, B TOM YHCIIE 3aJaddl M3 PeabHON
KM3HM €  WCIONB30BaHHUEM  LUQPOBBIX  TEXHOJOTHH
(37EKTPOHHBIX TaONIHUI, TPA)UIECKOTO KAIBKYIIATOPA U T.IL.).
Pewamsb 3a0auu na crodxchvle npoyenmol, 8 MOM YUcie 3a0adu
U3 peanvHoU NPAKMUKY (C UCNONIb308AHUEM KATbKYIAMOPA).
3HAKOMUTBCS C HCTOPHUeEH Pa3BUTUS MAaTEMATUKH.

IToBTOpEHUE,
00001IEHME,

CucTeMaTu3anus

3Hann1711

(18 u)

Yucina v BbIUMCIeHMS (3alUCh, CpaBHEHHUE, JEHCTBUS C
JEHCTBUTENBHBIMU YKCIAMM, YHUCIIOBas MpsiMas; MPOLEHTHI,
OTHOLIEHHUSI, IPOIOPLUH; OKPYIJIEHUE, IPUOJINKEHHE, OLIEHKA;
pelleHre TeKCTOBBIX 3a/1a4 apu(METHIECKIM CIIOCOOOM).

AJiredpanyeckue BbIpaKeHHsI (mpeoOpazoBaHme
anreOpanyecKuX BhIPaKEHUH, JOMYCTHUMbIE 3HAUSHHUS).
@OyHknuu (IOCTpOEHHE, CBOMCTBA H3YYEHHBIX (DYHKIIMIA;
rpaduyeckoe peleHre ypaBHeHUH U UX CUCTEM).

OnepupoBarh MNOHATHAMH. MHOXECTBO, IOAMHOECTBO,
orepanuy HaJl MHOXKECTBAMH; MCIOJIB30BaTh rpaduyeckoe
MIPEACTABICHUE MHOKECTB JIJIs1 OMCAHUS PEaJIbHBIX IIPOLIECCOB U
SIBJICHHH, IPY PEIICHUH 33124 U3 APYTUX yUeOHBIX MPEIMETOB.
AKTYyaJIM3MpOBAaTh TEPMHHOJIOTHIO M OCHOBHBbIE /1€l CTBHS,
CBSI3aHHbIE C YMCJIAMH. HATypaJIbHOE YHCIIO, IPOCTOE U
COCTaBHOE 4YHCJa, JEIMMOCTbh HATypalbHBIX YMCEN, MPU3HAKU
JEIMMOCTH, 1I€JI0€ YMCIIO0, MOJYJIb YUCIIa, OOBIKHOBEHHAs U
JecsTUYHas ApoOU, CTAaHIAPTHBIN BUA YKcla, apupMETHIESCKUA
KBaJPaTHBIN KOPEHB.
BoinoHATS eiicTBUS, CPABHUBATH U YIOPSA0YUBATD YHCIA,
MPEACTABIATh YWCIA HAa KOOPAMHATHOM MpPSMOM, OKpPYIJIATH
YHCJIa; BBIMOJHATh NPUKHAKY M OIEHKY pe3yibTara
BBIYMCIICHUM.
Pemath TexkcToBble 3a1a4M apuMETHIECKUM CIIOCOOOM.
PemaTh npakTuyeckue 3aa4u, CoJIepKalliie NpOLEHTHI, T0JIHU,
YacTH, BbIpaXarolIUe 3aBUCUMOCTU: CKOPOCTh — BpEMsI —
paccTosHUEe, II€Ha — KOJIMYECTBO — CTOMMOCTb, OO0BEM
paboTel — BpeMsi — MPOU3BOAUTEIHLHOCTH TPYAA.
Pa3oupartp peanbHble )KU3HEHHBIE CUTYallUHU, (PDOPMYTHPOBATH
UX Ha S3bIKE MaTeMaTHK{, HAXOAMThb pEIIeHHE, MPUMEHS
MaTeMaTUYECKHI anmapar, HHTEPNPeTUPOBATh PE3yJIbTAT
OnepupoBaTh NOHSTUSIMH. CTENEHb C IEJIBIM IOKA3aTENIEM,
apru(METHYECKUA KBaJAPAaTHBIH KOPEHb, MHOTOYJIEH,




anrebdpanydeckast 1poOb, TOKIAECCTBO.

BbINOJHATL  OCHOBHbIE  JIeliCTBHSA.  BBINOJHATH
pacuétel 1o (Qopmynam, MpeoOpa3OBbHIBATH IIEIIbIE,
JIPOOHO-PAIIMOHANBHBIE BBIPAKEHUS M BBIPAKEHUS C
KOPHSIMH, PEaJM30BbIBATH PA3JIOKEHHE MHOrOYIEHA Ha
MHOKHTEJIHM, B TOM YHCIIE C HCIOJb30BaHUEM (OpMYIT
Pa3HOCTH KBaJpaTOB U KBaJpaTa CyMMBI U Pa3HOCTH (C
OTMOpOW Ha CHPaBOYHYIO HWH(OPMAINIO); HAXOIUTh
JOMYCTUMbIE 3HA4YCHHs] TMEPEMEHHBIX JJs JApoOHO-
palMOHAIBHBIX BBIPAKEHNUN, KOPHEH.

MopenupoBatb ¢ TIOMOIIBIO (QOpPMYT peasbHbIE
MIPOLIECCHI U SIBJICHHUSI.

OnepupoBars noHsATUSIMU:  QyHKUIUA, Tpaduk
byHKIIH, HYJITH GyHKIHIH, IPOMEKYTKH
3HAKOITOCTOSIHCTBA, MIPOMEKYTKH BO3pacTaHHsI,
yObIBaHUsI, HaWOOJNIbIlIee U HAUMEHbBIIEEe 3HAYCHHS

GyHKIHH.
AHaIM3HPOBAaTh, CPABHUBATb, 00CYKIAaTh CBONCTBA

dynKumi,

CTPOMTDb UX IPaUKH.

OnepupoBatb MOHSATHSIMU: npsiMast
MIPOTOPIIMOHAIBHOCTb, oOpaTHas
PONOPIMOHATIBHOCTb, JTUHEeWHas GyHKIH,

KBaJpaTU4Has pyHKLUs, napabosa, runepooa.
Hcnonb3oBars rpauku i ONpPEICIICHUST CBOWCTB,
MPOIIECCOB M 3aBUCHUMOCTEH, ISl pEUmIeHHs 3ajad W3
JIpyrux Y4eOHBIX TIPEAMETOB M peaJbHOM JKU3HHU;
MOJEJHPOBATh C TOMOIIbI0 TpadUKOB pealbHbIE
MIPOIIECCHI U SIBJICHUSI.

Boipazkate  (opMysamMu  3aBUCHUMOCTH  MEXNY|
BEJIMYMHAMU.




YYEBHO-METOJUYECKOE OBECIEYEHHME OBPA30BATEJLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Anre6pa, 7 xknacc/ Komsirun FO.M., TkaueBa M.B., ®enoposa H.E. u npyrue,

AxkuuonepHoe o6mectBo «M3narensctBo «IIpocsenienue

» Anre6pa, 8 kiacc/ Komsrun FO.M., TkaueBa M.B., ®enoposa H.E. u npyrue,

AxkmmonepHoe obmectBo «M3matenbctBo «IIpocBemnienne»

» Anre6pa, 9 knacc/ Komsirun FO.M., TkaueBa M.B., ®enoposa H.E. u npyrue,

AxnmonepHoe o6mectBo «M3narensctBo «IIpocsemnienuey

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

1 7 JL..MaptsImioBa KM MockBa

Anrebpa BAKO

2 7 O.M. Komsarun Pabouas Terpaan MockBa
Anrebpa [Ipoceemenue

Yactel

3 7 KO.M. Konsasrun | PabGouas tetpanb Mocksa

Anrebpa [IpocBelenue
Yactn2

4 8 B.B. KM MockBa

Anrebpa UepHopyukuit BAKO

5 8 IO .M. Komsruu Pabouas Terpaan MockBa
Anrebpa Yacrs 1 [Ipoceemenune

6 8 IO .M. Komsruu Pabouas Terpaan MockBa
Anrebpa YacTtb 2 [Ipocsenenue

7 8 JI.C.AtanacsH PaGouas MockBa
I'eomeTpust TETPab IIpocsenienne

8 Anrebpa 7,8,9 M.B. Tkauésa JlnnakTudeckue MockBa
MaTEpUAJIbI [Ipocsenienne

9 9 JL..MaprsbimmoBa KM Mocksa

Anrebpa BAKO

10 9 M.B.TkauéBa Pabouas TeTpann MockBa
AnreOpa Yactsl,2 [IpocBenienus
11 7-9 A. C. Konre MaremaTuueckue NznarenscTBO




Anrebpa TUKTAHTBI «YuuTenny»
12 [Toypounbie
7,8,9 pazpaboTku Bosnrorpan
Anrebpa T.J1. Adanachesa Kk YMK "Yuurenp"
A.I"'MopakoBrua

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

Hcnonwszyemebie pecypcsl:
1. «IIxomsHbIi moMonHEKY: http://school-assistant.ru/

o O B W DN

. «[IIxonpHas MaTematukay: http://math-prosto.ru/index.php
. «SIKumaccey: http://www.yaklass.ru

. Uadpopmanmonnas cucrema "EnuHoe OKHO TOCTyIa K

obpazoBarenbHbIM pecypcam':http://window.edu.ru/.

7. ®enepanbHblid mopTai "Poccuiickoe oopa3zoBanue':

http://www.edu.ru/.Komnekius S0P u LITOP.

"OTkpsIThIH Kiacc" http://www.openclass.ru/

. denepanbHbIil IICHTP HHPOPMALIMOHHO-00pa3oBaTeIbHbBIX pecypcoB: http://eor.edu.ru/.
. Ennnas koywiekuus mudpoBbix oOpazoBarenbHbIX pecypcos: http://school-ollection.edu.ru/.



http://school-assistant.ru/
http://math-prosto.ru/index.php
http://www.yaklass.ru/
http://eor.edu.ru/
http://school-ollection.edu.ru/
http://window.edu.ru/
http://www.edu.ru/
http://www.openclass.ru/

CucremMa ouleHUBaHUsI 0 MaTeMaTuKe 7-9 KJiace

Cucrtema OUeHKN npeameTHbIX pPe3ynbTaToOB OCBOEHUA y‘-IE‘6HbIX
nporpamm c Y‘-IéTOM YpPOBHEBOIo Noaxoaa, npeanosaraeTt sbigaesneHne 6asoBoro
YPOBHA AOCTM)KEHMFI KaK TOYKMU OTCYETa npun NOCTpoeHnu BCEM CUCTEMbI OUEeHKH

W OpraHM3aunm MHANBUAYyanbHOM PaboTbl C 0byyaroWMMNCA.

Ba30Bblii ypoBeHb JOCTH:KEHHIi: TEMOHCTPUPYET OCBOCHHE YUEOHBIX
JNEUCTBUM C OMIOPHOM CUCTEMOM 3HAHUW B pamMKaXx BbIJICJICHHBIX 3aAa4. OBiIajcHNUE
0a30BbIM YPOBHEM SIBJISIETCS JIOCTATOYHBIM JJI MPOAOJDKEHUS OOy4YeHUs Ha
CIeNyIolEeN CTYNeHH OOpa3oBaHMs, HO HE MO NPOQUILHOMY HaIPaBJICHUIO.
JloctTrnxeHuro 06a30BOro YPOBHSA COOTBETCTBYET ommemka
«y00671emeopumenbHo» (Unu ommemra «3», OMmMemKa «3aumeHoy).

[IpeBbimieHre 6a30BOTO YPOBHS CBUACTEIHCTBYET 00 YCBOCHUHU OMOPHOM
CHUCTEMBI 3HAHUM Ha YPOBHE OCO3HAHHOT'O IPOM3BOJBLHOIO OBJIAJICHUS YYCOHBIMH
JNEUCTBUSIMU, a TaKKE€ O KPYrosope, mupote (Wi U30UpaTeIbHOCTH) UHTEPECOB.
[{enecooOpa3Ho BRIIETUTH CJIEIYIONIUE IBA YPOBHS, MpeBbIIIAIONIINEe 0A30BbIii:

* [loBbIlIEHHBIIT YPOBEHb JOCTWKCHUSA TUIAHUPYEMBIX pE3YJIbTATOB,
OUEHKA «Xopouio» (ommemka «4»);

* BBICOKHII YPOBeHb JIOCTH)KCHUS TJIAHUPYEMBIX PE3YJbTaTOB, OUEHKA
«OMIUYHO» (ommemKa «5»).

Jlns onmucaHusi MOJATOTOBKH YYalllMXCsl, YPOBEHb JOCTHKEHUN KOTOPBIX

HUXxe 6a3030ro, LI,€I1€COO6paSHO BblAENTNTb TaKXKe ABa YPOBHA:

* IOHMKEHHBbII YPOBEHb JTOCTUKEHUH, OUeHKa
«Hey006/1emeopumenvHo) (ommemka «2»);

* HU3KHUIl YPOBEHb JIOCTUKECHUU, OUeHKA «n10X0» (ommemka «1»).

He noctmwkenne 06a30BOTO ypoBHs (TIOHIKEHHBIH W HHU3KUM YPOBHU
JOCTIKEHUM) (DUKCUPYETCS B 3aBUCUMOCTH OT 00BEMa M YPOBHS OCBOCHHOTO U
HEOCBOEHHOTO COJIep KaHus mpeaMeTa. OnmMcaHHBIN BbIIIE MOIXO0/] LEeIeco00pa3Ho
MPUMEHATh B XOJE€  pPa3NuYHBIX MPOUEAYp  OLEHUBAHUS:  TEKYIIEro,

IIPOMEKYTOUYHOTO U UTOTOBOTO.



Ana oueHKu OUHaMUKu ¢popmMmuposaHus npedmMemHoix pe3ysbmamos B
CUCTEME BHYTPM LUKOJIbHOrO MOHWUTOPUHra 06pa3oBaTe/ibHbIX AOCTUNKEHWUN
uenecoobpasHo puKcMpoBaTb U aHaIM3MPOBATb AaHHblE O CHOPMUPOBAHHOCTU
YMEHUI U HaBbIKOB, CNOCOOCTBYIOWMX OCBOEHUID CUCTEMATMUYECKUX 3HAHUMN, B

TOM YUCNE:

* HEPBUUHOMY  O03HAKOMJICHUIO, ompabomke  u 0CO3HAHUIO
meopemuueckux mooeneil u noHamui(oONCHAYYHBIX M 0a30BBIX IS JTaHHOM
00J1acTH 3HAHUS), CHAHOAPMHBIX AJI20PUMMOE U RPOUEOyp;

* 8bIAG/ICHUI) U OCO3HAHUIO CYWHOCHMU U O0COOEHHOCH el3y4aeMbIX
00BEKTOB, MPOIIECCOB U SIBJICHUHN JCHCTBUTEIBHOCTH (IMPUPOAHBIX, COIUATIBHBIX,
KYJIbTYpPHBIX, TEXHUYECKUX H JIP.) B COOTBETCTBUU C COJICPKAHUEM KOHKPETHOTO
y4eOHOTO TIPEAMETA, CO30AHUI0 U UCNOJIb30BAHUI0 MOOeell N3YIaeMbIX 00BEKTOB
U TIPOIIECCOB, CXEM;

* 8bIAGICHUI0 U AHAIU3Y CYULECHBEHHBIX U YCHMOUYUBLIX C8A3ell U
OMHOUWIEHUTMEKTY O0BEKTaMH U TIPOIIECCAMHU.

[Ipr sTOM 00s3aTENBPHBIMU COCTABIISIOIIUMHA CHUCTEMBI HAKOIUICHHOM
OIICHKH SIBJITFOTCS MaTEPHAIIbI:

* Cmapmoeoii OUaAZHOCHUKU;

* memamuyeckux U Umo208blX NPOGEPOUHBIX PAdOmM NO 8cem y4eOHbIM
npeomemanm;

* meopuecKux padom, BKIOUass yueOHbIC UCCICAOBAHUS U YICOHBIC

IIPOCKTHI.



OueHka yCTHBIX OTBETOB 00y4aOIINXCs

OTBeT OlleHUBAETCSl OTMETKOM «5», €CJIM YYeHHK:

1. momHO pacKpbUl cofep)aHHe MaTepuaia B o0beMe, MPeayCMOTPEHHOM
MPOTPaMMON U Y4EOHUKOM,

2. U3JI0KWJI MaTepuajg rpaMOTHBIM SI3bIKOM B OIPEACICHHOW JIOTHYECKOM
MOCJEA0BATEILHOCTH, TOYHO UCIOJIb3Yd MAaTEMaTUYECKYI0 TEPMHUHOJIOTUIO U
CUMBOIJIUKY;

3. MPaBWJILHO BBITIOJHWJ PUCYHKH, YEPTEKHU, TpadUKH, COMYyTCTBYIOIIHUE
OTBETY;

4. moka3zall ~ yMEHHE  WUTIOCTPUPOBATh  TEOPETHUYECKUE  TOJIOKCHUS
KOHKPETHBIMU TIPUMEpaMU, IPUMEHSITh UX B HOBOW CHUTYyallUM MPHU BHITIOJTHEHUU
NPaKTHYECKOTO 3aJaHUs;

5. MPOJIEMOHCTPUPOBANI YCBOGHHE paHEE W3YUYEHHBIX COIYTCTBYIOIIUX
BOIIPOCOB, CHOPMUPOBAHHOCTh U YCTOMYMBOCTH HCMOJB3yEMBIX MPU OTPaAOOTKE
YMEHUH U HABBIKOB;

6. oTBEeUaT CaMOCTOSATEIBLHO 0€3 HAaBOAAIIMX BOIPOCOB yUUTENS. BO3MOXKHBI
OJlHA - JBE€ HETOYHOCTU MPHU OCBEUICHUM BTOPOCTENEHHBIX BOIMPOCOB WJIU B

BBIKJIaJIKaX, KOTOPBIC YUCHHUK JICTKO HUCIIPpAaBHII 110 3aMCUYAHNIO YUUTCIIA.

OTBeT OLIeHUBAETCSI OTMETKOM «4», €CJIH OH YIOBJICTBOPHAECT B OCHOBHOM

TpeﬁoBaHI/lﬂM Ha OICHKY «5», HO ITPHU 3TOM UMEET OAMH U3 HEAOCTATKOB:

* B M3JIOKCHUU JOMYIICHBI HeOOJbIMe TpoOenbl, HE MCKa3WBIIHE
MAaTeMaTHYCCKOC COACPIKAaHHUC OTBETA,

* JONIYyIICHbI OJWH — JBa HEAOYEeTa IMpPHU OCBCUICHMH OCHOBHOI'O
COJZICp)KaHUs OTBETA, UCIIPABJICHHBIC 110 3aMESYaHUIO YUUTEIS,

e JIONYyIICHBI OIMMOKAa WM OoJiee JBYX HEJAOYETOB MPH OCBELICHUU
BTOPOCTCIIEHHBIX BOIIPOCOB MM B BBIKJIIAJAKAX, JETKO HCIPaBICHHBIEC II10
3aMEYaHUI0 YUUTEIIS.

OTMmeTKa «3» CTABUTCA B CJAEAYIOIIMX CAy4asax:
¢ HCIOJJHO HWJIM HCIOCICAOBATCIIbHO PACKPBITO COACPIKAHNEC MaTCpHraia, HO

ITOKa3aHO 06]1166 IIOHMUMAHHEC BOIIPOCa W MPOACMOHCTPHUPOBAHbBI YMCHHA,



JIOCTATOYHBIC JUIA  JAJbHEHIIEr0  yYCBOGHHS  IMPOrPaMMHOTO  MaTepuaia
(ompeneneHHbIE «TpeboBanusMu K MaTEeMaTHIECKOMN MIOJITOTOBKE
00YyYaIOIIHNXCSI»);

* UMEJHCH 3aTPYAHCHUS WU JAOIMYIIECHBI OIMHOKHU B ONPEICICHUN TTOHITHIA,
UCTIONB30BAaHUM  MAaTeMaTUYeCKOW TEPMHUHOJOTHH, 4YepTeXaX, BBIKJIATKAX,
WCIIPaBJICHHBIC ITOCJIE HECKOJIBKUX HABOSAIIUX BOMPOCOB YUUTEIS;

* YUYCHUK HE CIPABHJICS C NMPUMEHCHHEM TCOPHUU B HOBOH CHUTYaIlWH TPH
BBITIOJITHCHUH TPAKTHYECKOTO 3aJaHus, HO BBIMOJIHIII 3aJaHUS 00s3aTEIHHOTO
YPOBHSI CJIOKHOCTH T10 TAHHOU TEME;

* MpPU 3HAHUU TEOPETUYECKOTO MaTepuaja BBISIBJICHA HEJ0CTaTOYHAS

C(l)OpMHpOBaHHOCTb OCHOBHBIX YMeHI/Iﬁ U HABBIKOB.
OT1MeTKa «2» CTABUTCH B CJEAYHOIIHMX CJIy4Yasix:

¢ HC PAaCKpPBITO OCHOBHOC COACPKAHUC yqe6H0r0 MaTcpuajia,
° O6Hap}I)KGHO HC3HAHHUC WM HCIIOHMMAHHUC YUYCHHKOM OoMBIIICH WIIH

HanOoJsiee BaKHOW YacTy yueOHOro Matepuarna;

* JIONYIICHbI OIIMOKU B OMNpEACICHUU TOHSATUNU, TPU HCIOIH30BaHUU
MaTEMaTUYeCKOM TEPMHUHOJIOTUH, B PHUCYHKAaxX, 4YepTekax WM Tpadukax, B
BBIKJIaJIKaX, KOTOPbIE HE HMCIPaBIEHBI MOCJIE HECKOJBKUX HABOJISIINX BOMPOCOB
YUHTES.

OtMeTKa «1» cTaBUTCSL, €CJIN:

® YYCHHUK O6Hapy)KI/IJ'I IMOJIHOC HC3HAHHWC KW HCIIOHMMAHHC HU3YyYaCMOTI'O
yqe6H0r0 Marcpuajia HJIM HC CMOI' OTBCTUTbL HM Ha OAMH M3 IIOCTABJICHHBIX

BOITPOCOB 110 U3y4aCMOMY MaTCpually.



Ouemca MHUCbMEHHBIX 1 KOHTPOJ/IbHBIX pa60T

OTMmeTKa «5» cTaBUTCA, ecnu:

° pa60Ta BBIIIOJIHCHA ITOJIHOCTBIO,
¢ B JIOTHYCCKHUX PACCYKIACHUAX U 000CHOBaHHH peUICHUA HCT HpO6CJ’IOB 151

OIIINOOK;

* B PCIICHUU HET MaTeMaTUYECKUX OMMOOK (BO3MOYKHA OJIHA HETOYHOCTD,
OMHCKa, HE SBIAIOMIASACA CJICJCTBUEM HE3HAHHS WM HEMOHHMMAaHUS y4eOHOTO
Marepuana).

OTMeTKAa «4» CTAaBUTCS, €CTIN:

*paboTa BBINOJHEHA TOJHOCTBIO, HO OOOCHOBAHMS IIAarOB PELICHUS
HEJOCTATOYHBl (€CIM  yMEHUE OOOCHOBBIBATH PACCYXKJEHUS HE SBISIIOCH
CHELHAIbHBIM 00bEKTOM IPOBEPKH);

* IONyIleHa OfHa OIMOKa WM JBa-TPU HENOYETa B BBIKJIAJKAX, PUCYHKaX,
yeprexkax Win rpadukax (eciau 3TU BUIbI pabOThl HE SBIUIMCH CHELUATbHBIM
00BEKTOM TIPOBEPKH).

OT1meTKa «3» CTABUTCS, €CJIN:

* JOmylIeHbl Oornee OAHOM OomMOKKM WM Oosee IBYX-TpEeX HEIOYETOB B
BBIKJIQJIKAX, YepTexax WM rpapukax, HO yyalluiics BiajaeeT 00s3aTeabHbIMU
YMEHHSIMU I10 IPOBEPSIEMOM TEME.

OTMeTKa «2» CTAaBUTCS, €CJIN:

* JIONYIIEHbl CYLIECTBEHHbIE OIIMOKM, MOKAa3aBIKE, YTO YydYalluics He

BJaJieeT 00s3aTeIbHBIMU YMEHUAMH 10 JAaHHOW TeMe B MOJIHOM Mepe.
Otmerka «1» cTaBHTCS, €CJIM:

* paboTa nokasana MmojHOe OTCYTCTBUE y yUallerocss 00s13aTeabHbIX 3HAHUM

¥ YMEHHI 10 MpoBepsieMOl TeMe WU 3HAYUTENbHAs 4acTh paOOThI BHINOJIHEHA HE

CaMOCTOATCIIBHO.



Oomas kaaccnpuranus omMuUdoK

I'pyObiMu cuuTaroTcsi OIMOKHU:

* HE3HAHHUE ONPEACICHUS OCHOBHBIX IIOHATHUM, 3aKOHOB, IPABUIL,
OCHOBHBIXITOJIOKEHUN TEOpHH, He3HaHUE (HOPMYII, OOIIETPUHITHIX CUMBOJIOB
0003HauYeHWH BEITUYMH, CIUHUIl UX H3MEPCHHUS;

* HE3HaHHe HAMMEHOBAHWM €IMHUIl U3MEPEHNUS,

* HEyMEHUE BbIICIIUTh B OTBETE TJIaBHOE;

* HEyMEHHUE MPUMEHSTh 3HAHUS, aJITOPUTMBI JJI PEIICHUS 3a/1a4;
* HEyMEHHUE JIeJIaTh BBIBOIBI U 0000IIEHUS;

* HEyYMEHHUE YUTATh U CTPOUTH IpaPUKu;

* TIOTEPs KOPHS WM COXPAHEHHUE MMOCTOPOHHETO KOPHS;

* oTOpachiBaHUE 0€3 0OBSICHEHUM OJTHOTO U3 HUX;

* paBHO3HAYHBIC UM OIIHOKWU;

* BBIYMCIIMTEILHBIC OITMOKH, €CJIM OHU HE SBIISTFOTCS OTIMCKOM;

* JIOTMYECKHE OIIUOKHU.

K Herpy0ObiM omm0kam ciieayer OTHECTH:

* HETOYHOCTHh (POPMYJIMPOBOK, OINPEIACICHUM, TOHATUNA, TEOPHIA,
BBI3BAHHAS HEMOJIHOTOM OXBaTa OCHOBHBIX IIPU3HAKOB OMNPENEIIEMOTO
IIOHATHS WIKA 3aMEHOU OJTHOTO - ABYX U3 OTUX IIPU3HAKOB BTOPOCTEIICHHBIMY;

* HETOYHOCTH rpaduka,;
* HEpAIMOHAIBHBIM METOJ PpEIICHUS 3a7a4ydl WM HEJOCTaTOYHO

NPOJAYMaHHBIM IJIaH OTBeTa (HApyIIEHWE JIOTUKH, MOJMEHA OTACIbHBIX
OCHOBHBIX BOTIPOCOB BTOPOCTEIICHHBIMH ),

* HEpalMOHAIbHBIE METOJIbI PAOOTHI CO CIIPABOYHOU U
JIPpyTOUIIUTEPATYPOU;

* HEyMEHHE PeIaTh 33J]a4M, BHIOTHITH 3aJaHus B O0OIIEM BUJIE.

Henouyeramu sIBJISIOTCA:

* HepalMOHAJIbHbIE IPUEMbI BEIYMCICHUN U PEe0Opa3oBaHuil;
* HeOpexkHOE BBINOJHEHUE 3aMHUCeH, YepTexkel, cXxeM, rpadUKoB.
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