Mopanucax: BosivkuHa UpuHa

B!
50;‘ H KM H a Dﬁ%ﬂlﬁﬁ“a iansHoe GlopxeTHoe
M p VI H a ""I'Inamncx". CN:rl‘Ebor;Hm:a I/Wp;fu:;zM
B

napumu| poBHa,
\a( ina_school@mail.r

Bnagvmupo ¢ rao AOWMMﬂﬁWAHBHOE BIO/PKETHOE OBIIEOBPA30OBATEJIBHOE YUYPEX/IEHUE
BHa ‘é?"? e SUTITATUHCKASI OCHOBHASI OBUIEOBPA30OBATEJIbHA LIKOJIA»

COI'JTACOBAHO: YTBEPXJEHO:
3amecTurens aupexTopa mo YBP HupexTop

/IIupo6okosa P.U. /N.B.bosakmrHA
IIporoxomn Nel IIpNel8-OJ ot 30.08.2024

30 aBrycra 2024

PABOYAS ITPOT'PAMMA yuebHOro npeaMera
«Anrebpa. ba3oBblif ypOBEHBY
Jlist oGy4aroruxcst 7-9 kiaccoB
M0 aIaNTUPOBAHHOM OCHOBHOM 00111€00pa30BaTeIbHOM MPOTPaMMe
u1st ooyuaroruxcs ¢ 3I1P

COCTaBHTEINb:
YUHATENb MaTEMaTHKH
1 kB. KaTeropus
Xamxuna O.B..

n. [Tnatuna, 2024



®denepanbHas paboyas mporpamma o yuyeOHoMy mpenmery «Maremarukay
(6a3oBbIN ypoBeHB) (MpeamMeTHas oomacTh «MaTtemarnka u nHpopmaruka») (nanee
COOTBETCTBEHHO — MIporpaMMa IO MaTeMaTuKe, MareMaruka) BKJIOYaeT
MOSICHUTENIBHYIO 3alUCKy, CcoJepKaHue OOydeHMSs, [UIAHUPYEMbIE pPe3yabTaThl
OCBOCHHUSI POTPaMMBI IO MaTeMaTHKE.

[TOACHUTEJIBHAA 3AIINCKA

@enepanbHas pabouas MmporpaMMa IO MaTeMaTHKE IJsi OOyYaroIIMXCsl C
3a/Iep>KKOM ncuxudeckoro pasButus (ganee — 3[1P) Ha ypoBHE OCHOBHOIO OOIIETO
oOpa3oBaHUs TMOATOTOBIEHAa Ha ocHoBe denepanbHOr0 roCyIapCTBEHHOTO
o0pa30BaTeIbHOTO CTaHAapTa OCHOBHOTO o0miero oOpaszoBanms ([Ipukas
Munnpocgenienus Poccun ot 31.05.2021 r. Ne 287) (manee — ®I'OC O0O0),
®denepanabHON aIanTUPOBAHHOW 00pa30BaTEIbHON MPOrpaMMbl OCHOBHOT'O OOULIETO
oOpa3oBaHus uid OOyYarOlMXCS C OIPAaHUYEHHBIMH BO3MOXKHOCTSIMU 370POBbSI
(ITpuxa3z Munnpocsemienusi Poccuu ot 24 HosiOpst 2022 1. Ne 1025), @enepanbHoit
paboueli mporpaMmbl OCHOBHOTO 0011ero oOpa3zoBaHMsl MO Y4EOHOMY IPEIMETY
«Marematuka»,  @DenepanbHOW  MpOorpaMMbl  BOCHUTAHUSA, C  y4E€TOM
pacrpeieNieHHbIX 0 KJlaccaM MPOBEpsieMbIX TPEOOBaHUM K pe3ysibTaTaM OCBOCHUS
®denepanbHON aanTUPOBAaHHOW 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOTO OOILEro
o0pa3oBaHus I 00yUJaOIIUXCs C 3aJePIKKON ICUXUYECKOTO pa3BUTHs. B paboueii
nporpaMMe YYTEHBI e U mosokeHus: KoHmenmmu pa3BUTHS MaTeMaTHYECKOTO
oOpazoBanus B Poccuiickoit denepanuu.

O01mas xapakrepucTuka y4e0Horo npeamera «MaremaTuka

VYueOubiii mpeamer «MaremaTuka» BXOJUT B NPEAMETHYIO 00JacThb
«Maremaruka u uHpopmatuka». OH crOCOOCTBYET Pa3BUTHIO BBIYUCIUTEIILHON
KYJBTYpbl M JIOTMYECKOTO MBIIUICHHS, (POPMUPOBAHUIO YMEHHUS IOJIb30BATHCS
aIrOPUTMaMH, a TaKXKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX B
MOBCEAHEBHOM >ku3HU oOydvaronuxcst ¢ 3I[IP. YueOHbli mpeameTr pa3BuUBaeT
MBIIJIEHHE, MPOCTPAHCTBEHHOE BOOOpa)xKeHHE, (YHKIMOHAIbHYIO I'PaMOTHOCTD,
YMEHHsSI  BOCHpPUHUMATh M  KPUTHYECKH  aHAJIW3UPOBaTh  HH(OpMaLHIo,
IPEICTaBICHHYIO B Pa3JINYHBIX POpMax.

OOyuenue mareMaTHke Ja€T BO3MOXKHOCTH pa3BHBAaTh y OOYYaIOUIUXCS C
3IIP TouHy0, palMOHAJIbHYIO W HH(POPMATUBHYIO pPE4Yb, YMEHHE OTOUpPATH
HauOosee MOIXOMAIINE S3bIKOBbIE, CUMBOJIMYECKUE, TpapuuecKue CpeicTBa A
BBIPAXKEHUS CYKICHUI U HAITISITHOTO UX MPEICTABICHUSI.

HeobxoarmbIM KOMIIOHEHTOM OOLIEH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAHUU
ABII€TCST OOLIee 3HAKOMCTBO C METOJAaMU IO3HAaHUS JIEWCTBUTENIBHOCTH,
MPEACTABIECHUE O MPEAMETE M METOAAX MATEMATHKH, UX OTIMYUN OT METOJOB
JIPYTUX €CTECTBEHHBIX M TYMaHUTApHBIX HAyK, 00 OCOOEHHOCTSX NPUMEHEHUS
MaTeMaTHKu JUIsl PelIeHUsT HAy4YHbIX M MPUKIAIHBIX 3aaad. Takum o0Opazom,



MaTemMaruueckoe oOpa3oBaHME BHOCUT CBOM BKJaJ B (opmupoBanue oOiei
KYJIBTYypPbI YEIOBEKA.

N3yyeHne MaTreMaTHKU TaKXe CHOCOOCTBYET 3CTETHUECKOMY BOCIUTaHUIO
YEJI0BEKA, NMOHUMAHUIO KPAacoTbl M M3SIIECTBA MATEMAaTHYECKUX PACCYKICHHM,
BOCIPUATHIO TEOMETPUUECKHUX (OPM, YCBOCHHUIO UIEH CUMMETPHH.

[Iporpamma oTpaxaer coiep:kaHue oO0ydeHus mpeamery «MaremaTuka» c
y4eTOM OCOOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEl oOyvarommuxcst ¢ 3IIP.
OBnagenue ydeOHbIM mpeamMeToM «MaremaTthka» MpeACTaBIISIeT ONPEICICHHYIO
cnoxkHocTh A yuanuxcs ¢ 3[1P. V oGyuaronuxcst ¢ 3[1P Hanbosee BbIpakeHbI
OTCTaBaHUS B PAa3BUTHHM CIIOBECHO-JIOTMUYECKUX (OPM MBIIUICHUS, [MO3TOMY
abCTpaKTHbBIC U OTBJICUCHHbBIE KATETOPUU UM TPYAHOJOCTYIIHBI. B Toxke Bpems npu
CHeUaIbHOM 00yUYEeHHUU 00YYarolrecs MOTYT BBITIOJIHATH 3aJjaHusl TIO aJITOPUTMY .
OHM BOCHPUMMYMBBEI K IIOMOILIM, MOTYT BBIIOJHUTH IEPEHOC HA AHAIOTHYHOE
3aJlaHi€ YCBOEGHHOIro croco0a pemeHus. CHUKEHUE Ppa3BUTUS MBICIUTEIbHBIX
omepalui W 3aMEIJICHHOE CTAHOBJIICHUE JIOTMYECKMX JEHUCTBUM IIPUBOIAT K
HEJOCTATOYHOW  OCMBICIIEGHHOCTH  COBEpPIIAEMBbIX  y4E€OHbIX  JEHCTBHUUA. Y
oOy4JaronMxcs 3aTpy/IHEHbl CYETHBIE BBIUMCIEHUS, MPOU3BOAMMBIE B yMme. B
NMCbMEHHBIX BBIUMCICHUSX OHU MOTYT MPOMYCKAaThb OJUH U3 MPOMEKYTOUHBIX
maroB. [Ipu pabore ¢ YMCIOBBIMU BBIPAKEHUSIMH, BBIYMCICHHEM WX 3HAUCHUS
MOTYT HE€ YJAEp)KHBaTh NPAaBWIBHBIA NOPSAOK naeucTBud. llpm ynpomenun,
npeoOpa3oBaHuu BblpakeHUM ydamecss ¢ 3[IP He MOryT caMOCTOSITENBHO
IPUHATH PELIEHUE O MOCIEA0BATEILHOCTH BBIITOJIHEHUS elCTBHIM. KOHKpETHOCTh
MBIIUICHUSI OCJIOKHSIET YCBOCHHUS HAaBbIKAa PELICHUS YPAaBHCHHUW, HEPABEHCTB,
CUCTEMBI ypaBHEHUH. M Mano10CTyIHO coBepilieHne 00paTUMBIX OTIEPAIIHiA.

Husknii  ypoBeHb pa3BUTHS JIOTMYECKUX OIlEpalvi, HEIOCTATOYHAs
O00OOLICHHOCTh MBILUICHUS 3aTPYAHSIIOT H3ydeHue TeMbl «DYHKIMM»: MpH
onpefeneH (PYyHKIMOHAIBHOW 3aBUCUMOCTH, MPHU ONUCAHUU TpaduuecKoit
CUTYalluM, HCHOJIb3Ysl TE€OMETPUYECKUM, anredpandeckuii, (yHKIHMOHAIbHBINI
a3bIku. Hepenko yuwaniuecss He BUAST Pa3HULBI MEXAY OO0JACThIO ONpeNeNeHUs
(GyHKIMH U 00JIaCThIO 3HAYEHUM.

Pewenue 3amau conpspkeHO ¢ TPYAHOCTAMU O(OPMIIEHHSI KPAaTKOM 3amucH,
MPOBEIACHUs  aHalIM3a  YCIOBHsS  3aJayd,  BBIACIEHUS  CYILIECTBEHHOTO.
O6yuarontuecs ¢ 3IIP 3arpyassitoTcs caenaTh YMO3aKJIHOYEHHE OT OOIIEro K
YaCTHOMY, HEPEIKO BBIOMPAIOT HEpPALMOHAJIBHBIE CIIOCOOBI pELIeHMs, HHOINa
OTrpaHUYMBAIOTCA MAHUITYJISIUUSMHA C YUCIIAMH.

[Ipu w3yueHun reomeTpuueckoro wMarepuana oOydvaroruecs ¢ 3IIP
CTAIKUBAIOTCS € TPYAHOCTBIO  JENAaTh JIOTMYECKUE  BBIBOABL, CTPOUTH
NOCJIEIOBAaTENbHBIE paccykaeHus. HenpouyHble 3HaHHWA OCHOBHBIX TEOPEM
reOMETpUM TPUBOJUT K OMHMOKaM B PELICHUH TE€OMETPUYECKUX 3ajad.
OOyuaroiyecs MOTYT MOAMEHUTH (OPMYITy, HEPaBUILHO MPUMEHUTH Teopemy. K
CEpbE3HBIM OIIMOKaM B pEHIeHUH 3a7ad MPUBOAST HEIOCTATOUYHO pPa3BUTHIC
IIPOCTPAHCTBEHHBIE NMPEACTABICHUSA. IM CIIOKHO BBINOJHUTH YEPTEXK K YCIOBHIO,
B MIUCbMEHHBIX pab0TaX OHU HE MOTYT NPUBECTU OOBSICHEHUE K UEPTEXKY.

ToyHOCTH 3allOMHMHAHHA W  BOCIPOMU3BEJEHUS Yy4eOHOro MaTepuaa
CHU)KEHBI 10 MPUYUHE CIa00CTH MHECTUYECKOM NEeATEIBbHOCTH, CYXKEHUsI o0bema



namatu. OOyuvatoumumcsi ¢ 3IIP TpeOyercs Oosbliie BpeMEHU Ha 3aKpeIjieHUue
MaTtepuala, akTyaln3alys 3HaHUI 110 ONOpe MPU BOCTIPOU3BEICHUH.

Jist  mpeomosieHMsl  TPYAHOCTEH B WM3YYEHHWHW Y4YeOHOro TpeaMeTa
«Marematuka» HeoOXxoawma ajanTaius o0beMa H  XapakTepa ydeOHOTO
Marepuajia K IO3HABaTEIbHBIM BO3MOXKHOCTAM yyammuxcsi ¢ 3I[IP. Cunenyer
y4eOHBII MaTepuajg MPENOJHOCUTh HEOOIBIIMMH TOPIHSIMHU, YCIOXKHSS €ro
MOCTENIEHHO, W3BICKUBATh CHOCOOBI aJanTald TPYAHBIX 3aJlaHU, HEKOTOpbIC
TEMbl JlaBaThb KaK O3HAKOMUTENbHBIC; MCKIIOYaTh OTICJIbHBIE TPYAHBIC
JIOKA3aTelIbCTBa; TEOPETUUYECKUN MaTepuall PEeKOMEHyeTCsl M3ydaTh B IIpoliecce
MPAKTUYECKON JIEATETbHOCTH MO pelieHuto 3aaad. OpraHu4eckoe eIuHCTBO
MPAKTUYECKON M YMCTBEHHOW NEATEIBbHOCTH YYallUXCs Ha ypOKaX MaTeMaTHKU
CIIOCOOCTBYIOT ~ MPOYHOMY M CO3HATEIbHOMY  YCBOGHHIO  0a3MCHBIX
MaTEMAaTUYECKUX 3HAHUN U YMEHUU.

HCJII/I H 3a/1a91 U3YYCHUA yqeﬁﬂoro npeamerTra «MarTemMaTHKa»

[IpuopureTHbIMU 1EISIMU O0OYyUEHUSI MaTeMaTHKe B 5—9 Kitaccax sIBISIOTCS:

= (opmMupoBaHUE ICHTPATBHBIX MATEMATHYECKUX TOHATUN (YMCIIO, BETUYNHA,
reoMeTpuueckass  ¢urypa, TEpEeMEHHAas,  BEPOSTHOCTb,  (PYHKIHUS),
0o0ecrneunBaroIMUX MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTeMaTHYECKOTO
obOpazoBanus ooyuaromuxcs ¢ 3I1P;

* poaseAeHue oOydarommxcs c¢ 3[IP Ha pocTtymHOM isi HUX YpPOBHE K
OCO3HAHUIO B3aMMOCBSI3M MATEMaTHKUA U OKPYXKAIOIIEro Mupa, MOHUMaHUe
MaTeMaTUKHU KaK 4acTu oOIIel KyJbTyphl YEJIOBEUECTBA;

" pa3BUTHE MHTEIUICKTYaJTbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH 00yUaromuxcs ¢
3IIP, mo3HaBaTeJbHOM  AKTUBHOCTH, MCCJIEAOBATEIbCKUX  YMEHHH,
KPUTHUYHOCTH MBIILICHUS, THTEPECA K U3yUCHUIO MAaTEMaTHKU;

* dopmupoBanue (PyHKIIMOHATHLHON MaTeMaTHUYE€CKOW TPAMOTHOCTH: YMEHUS
pacmo3HaBaTh TMPOSIBICHUS MAaTEMAaTUYECKUX TOHATUHA, OOBEKTOB W
3aKOHOMEPHOCTEW B pEANIbHBIX YKU3HEHHBIX CUTyallUsiX W MPU U3YYCHUU
JIpPYrux  y4eOHBIX  TPEAMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (POpMyIUpOBaThH MX Ha S3BIKE MaTeMaTUKU U CO37aBaTh
MaTeMaTU4eCKrUe MOJEIH, MPUMEHSATh OCBOSHHBIN MaTeMaTUYECKUI arnmapar
JUIS. pelIeHUs] TPaKTUKO-OPUEHTUPOBAHHBIX 3a/lay, WHTEPIPETUPOBATh U
OIICHUBATH MOJTYUYCHHBIC PE3YJIbTATHI.

JlocTrxkeHre 3TUX 1esiel 00ecriedyrnBaeTCs peIIeHUEM CISAYIONUX 3a/1ay:

* dopmupoBarh y oOyuatomuxcsi ¢ 3P HaBbikm y4eOHO-TIO3HABATEIHLHOM
NeSTeTPHOCTH: TUIAHUPOBAaHUE pPalOTHI, MOUCK pallMOHAIBHBIX TyTEeH ee
BBITTOJTHEHU S, OCYIIECTBICHUS] CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh WHTEIUICKTYaJIbHOMY Pa3BUTHIO, (DOPMHpPOBATH KadecCTBa,
HEOOXOMMMBIC YEJIOBEKY JUISi TIOJHOIIEHHOW JKM3HH B COBPEMEHHOM
oOIiecTBe, CBOMCTBEHHBIE MAaTEMAaTUYECKON NESITENbHOCTU: SICHOCTU U
TOYHOCTH  MBICIM, HWHTYULHH, MPOCTPAHCTBEHHBIX MPEICTaBICHUH,
CIOCOOHOCTH K MPEOAOJECHUIO TPYIHOCTEM;



* (QopmHpOBaTh KJIHOUEBbIE KOMIIETEHIMM YYaIlMXCsl B paMKax IMpPeIMETHOU
obmactu «Maremarrka u HHPOpPMATUKAY;

" pa3BUBAThH MOHATUHHOE MbIILIEHUS oOyyaromuxcs ¢ 3I1P;

" OCYIIECTBIATh KOPPEKIUIO IMO3HABATENbHBIX IPOLIECCOB OOyUYaAIOIIUXCSA C
3I1P, HeOOXOAUMBIX AJIi OCBOCHUS MPOrpPaMMHOTO Marepuaia mo yueoHoMy
MIpPEIMETY;

" [peaycMarpyMBaTh  BO3MOXKHOCTb  KOMIIEHCAlMM  00pa3oBaTelbHBIX
Ne(UIUTOB B OCBOCHUHU MPEALIECTBYIOIIETO MPOrPaMMHOIO Marepuaia y
oOyuatomuxcs ¢ 3I1P 1 HemoCTaTKOB B MX MaTeMaTHUYE€CKOM Pa3BUTHU;

* copMHUpOBaTh YCTOMUYMBBIA HHTEPEC YUALTUXCS K IPEIMETY;

" BBIABIATH U Pa3BUBATh MaTEMATUUECKUE U TBOPUECKHUE CTIOCOOHOCTH.
OCHOBHBIC JINHUM COCPKAHUS Kypca MaTeMaTuKu B 5—9 kiaccax: «Hucna u

BBIUUCIICHUSY, «Anredpay («AnreOpandyeckue BBIPDAKEHUS», «YpaBHEHHS U
HepaBeHCTBa»), «DyHkiumn», «leomerpus» («l'eomerpuueckue QUrypsl u HX
cBOiicTBay, «lI3MepeHHe TeOMETPUYECKUX BEJIMYUH»), «BeposTHOCTh W
CTaTHCTHKa». J|aHHbIE TMHUU Pa3BUBAIOTCS MapajuIeNIbHO, KaK1asi B COOTBETCTBUH
C COOCTBEHHOW JIOTMKOW, OJHAKO HE HE3aBHCHUMO OJHAa OT JAPYroil, a B TECHOM
KOHTaKTe W B3aumojedcTBuu. Kpome »3Toro, ux oObEeIMHSET JIorHYecKas
COCTaBJISIONIAs, TPAJULIMOHHO MPUCYIIAs MareMaTUKe W IPOHU3BIBAIOIIAS BCE
MaTeMaTHYeCKue Kypchl U conepkarenbHble JUHHH. ChopMylInpoBaHHOE B
denepasbHOM TOCYIapCTBEHHOM 00pa30BaTEIbHOM CTaHAapTe OCHOBHOIO OOIIETo
oOpa3oBaHus TpeOOBaHUE «YMETh OIEPUPOBATh IMOHATUSAMU: ONPEAEIICHUE,
aKCuoMa, TEOpeMa, T0Ka3aTeIbCTBO; YMEHUE PACIIO3HABATh UCTUHHBIE U JIOKHBIE
BBICKa3bIBAHMSI, IPUBOJUTE IPUMEPBI U KOHTPIIPUMEPBI, CTPOUTH BBICKA3bIBAHUS U
OTPHUILIAHMSI BBICKA3bIBAHUI» OTHOCUTCS KO BCEM KypcaMm, a (QOpMHpOBaHHE
JOTHYECKUX YMEHUU pacIpelensieTcss M0 BCeM TrojaM OOy4eHHMsI Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHMUsI.

Conepxanue 00pa30BaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yjbTaram
ocBoeHusi DenepanbHOM pabodeil mporpaMmbl, paclpeAcaEéHHbBIM 10 ToAam
oOy4eHUs, CTPYKTypUPOBAHO TaKUM OOpa3oM, YTOOBI KO BCEM OCHOBHBIM,
NPUHIMIHAIBHBIM BOIpOcaM oOydaromuecs: oOpanjaiiuch HEOAHOKPATHO, YTOObI
OBJIAJICHUE MAaTeMaTUYECKUMHU TOHATHSIMU M HAaBbIKAMU OCYUIECTBISIOCH
MOCJEIOBAaTeIbHO W MOCTYHNAaTeabHo, C COONIOICHNEM  TPUHLHUIIA
IPEEeMCTBEHHOCTH, a HOBBbIE€ 3HaHUS BKJIIOYAJUCh B OOLIYIO CHUCTEMY
MaTeMaTHuecKux mpencrasinenuii oOyuaromuxcs ¢ 311P, pacumpsis u yrmyonss eg,
oOpa3ysi MpOYHbIE MHOXKECTBEHHbIC CBs3U. OOIIME Leau H3YYeHHs Y4eOHOro
npenmera «Marematuka» mpencrasieHbl B DenepanbHON pabodeit mporpamme
OCHOBHOTO 0011IeT0 0Opa30BaHMS.

Oco0enHocTH 0TOOpPA M aJaNTAIMU Y4e0HOr0 MaTepHUaJia 1Mo MaTeMaTHKe

OOyuenue yudeOHOMY mpenmeTy «MaremMaTnka» CTPOUTCA HA CO3JaHUH
ONTUMAJbHBIX YCIOBHH JJI1 YCBOEHUS MPOTPAMMHOI0 MaTepuaia o0y4yarouMMHCs
c 3IIP. bonpmoe BHUMaHHME yaenseTrcs OTOOpPY Yy4yeOHOro wmarepuana B
COOTBETCTBHM C MPHUHIIMIIOM JOCTYIHOCTU MPU COXpaHEHUH oOIIero 06a3oBOro



YPOBHS1, KOTOPBII JOJDKEH IO COAEPKAHUIO U 00beMYy OBbITh aJalTUPOBAHHBIM IS
oOyvaromuxcsi ¢ 3[IP B cooTBeTCTBMM € HMX OCOOBIMU O00pa30BaTEIbHBIMU
notpebHocTsimMu. Cremayer OOJNIerynTh OBIAJCHHE MATEPUATIOM OOYYAIOIIMMUCS C
3IIP mocpencTBOM €ro JAeTajbHOro OOBSICHEHUS C CHCTEMAaTUYECKUM MOBTOPOM,
MHOTOKPAaTHOW TPEHUPOBKU B TNPUMEHEHUH 3HAHUM, WCIONb3YS MPHEMbI
aKTyaJu3aluu (BU3yaJibHasl OIOpa, MaMsATKa).

QenepanbHas mporpaMma  MOpeAyCMaTpuUBaeT BHECEHHE  HEKOTOPBIX
U3MEHEHUI: YMEHBIIEHHE O00beMa TEOPETUYECKUX CBEJICHUI, BBIHECEHUE
OTACNBHBIX TEM WIM UENbIX Pa3lelIoB B Marepuayibl JUisi  0030pHOrO,
O3HAKOMUTEJIBHOTO U3YUYECHHUS.

N3MeHeHnus1 nporpamMmbl B 5-9 kiiaccax

Aure0pa
B 03HaKOMUTENBHOM IUIAHE PEKOMEHIYETCA H3y4aTb CIECAYIOIIUE TEMBI:
«HppaunoHanbHbIe yuyca. JlericTBUTENBHBIE YHUCIIa», «CpaBHeHUE

JNEUCTBUTEIBHBIX 4YHCEN, apuMEeTHYeCKue MACHCTBUS C JICUCTBUTEIbHBIMU
yucnamu», «HaxoxxaeHue NPUOMMKEHHBIX 3HAYEHUW KBAJIPaTHOTO KOPHS,
«Teopema Bwuera», «Pemenuss ypaBHEHHWH TpETbeW M YETBEPTOM CTENECHEU
PasNokKEHNEM Ha MHOXKHUTETN, «DyHKIHNA y =VX 1 ee rpadux», «IlorpentHocTs u
TOYHOCTh MPUOMMKECHHS», «UeTHble W HedeTHbIe (QYHKIUNY, «DyHKIHS y=Xx"»,
«DyHkuMs y= ax?, ee rpaduK U cBolicTBa. I'paduku QyHkumii y= ax? + n u y=a(x-
m)?, «YpaBHEHHE C ABYMs EPEMEHHBIMH U €r0 rpaduk», «['padudecknii ciocod
pelieHusi CUCTeMbl ypaBHeHUI», «l300pakeHne UJIEHOB apuPMETHUYECKON U
T€OMETPUUECKON MPOrpeCCUid TOYKAaMHU HAa KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIN
Y DKCIIOHEHIMAIBHBIN poCT. CIIOXKHBIE POLIEHTHD».

CnenyeT yMEHbIIUTh KOJWYECTBO YAacCOB HAa HU3ydeHHE TeMm: «DopmMyrbD»,
«JloKa3aTenbCTBO TOXKIAECTBY», «JIMHEWMHOE ypaBHEHUE C JBYMsI HEU3BECTHBIMUY,
«I'paduk nMHEHHOTO ypaBHEHUS C JBYMS TMepeMeHHbIMHU», «Ipadudeckoe
pelIeHrEe JMHEWHBIX YPaBHEHUW W CUCTEM JIMHEMHBIX ypaBHEHHi», «CBoICTBa
KBaJPaTUYHON PYHKIIUNY.

BricBOOOIMBIIMECS] Yachl PEKOMEHIYETCSl MCHOJb30BaTh: MJs JIyYllIeu
npopabOTKU Haubosiee Ba)XKHBIX TeM Kypca: «PeimieHue ypaBHenuit», «Pemenue
cucteM ypaBHeHU», «CoBMecTHble JeHCTBUSA C Apodsmm», «lIpumenenue
CBOMCTB apu(pMETUYECKOTO KBAAPATHOIO KOPHS»; HA TOBTOPEHUE, PEILICHUE 3a/1aY,
npeoOpa3oBaHuEe BHIPAKEHUI, a TAK)KE HA 3aKPEIJIEHUE U3YUYEHHOTO MaTepHala.
IIlpumepHble BuabI aeATedbHOCTH oOy4damomuxcs ¢ 3IIP, o0ycijioBieHHBbIE
0co0bIMH  O0Opa3oBaTeJIbHBIMM  NOTPEOHOCTSMHM W olecneYyMBaKOIIHE
OCMBICJICHHOE  OCBOCHHE  CO/epPKAaHMM  O00pa3oBaHUsi 1O  NpeAMeTy
«MaTemMaTuKa»

Conepxanue BUIOB JeaTesibHOCTH oOyyaromuxcs ¢ 3I1P onpenensercs ux
0COOBIMHU 00pa30BaTEIbHBIMKU MOTPEOHOCTAMH. [IOMUMO IMPOKO UCTIOJIB3YEMBIX B
DOAOII OO0 o6mux s BceX OOYYaIOIIUXCS BUJIOB JESATEIBHOCTH CJIEIyeT
YCUJIUTh BUJBI JEATCIBHOCTH cHelu(PUUHbIC [JiI1 JaHHOW KaTeropuu JeTeH,
oOecrieunBalOIIME OCMBICIICHHOE OCBOCHHME COJIepKaHus o0pa3oBaHUs IO
npeaMeTy: yCWICHUE MPEeAMETHO-TIPAKTUUECKON AEeSTEIbHOCTH C aKTUBHU3Aluen



CEHCOPHBIX CHCTEM; YEpEIOBAHWE BHUAOB JIE€ATEIBHOCTH, 3aJEHCTBYIOIINX
pa3iIu4YHbBIE CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepuasga ¢ OINOPOW Ha aJrOpUTM;
«MOLIAroBOCTh» B HM3YyYEHHHM MaTepuaia; HWCIOIb30BaHUE JONOJHUTEIbHOU
BU3YaJIbHON OMOpPHI (CXEMBbI, IIA0JOHBI, OMOPHBIE TAOJMUIBI); PEUEBOMl OTYET O
npolecce W pe3yJibTare JACSTENbHOCTH; BBINOJHEHHUE CHEUUaIbHBbIX 3aJaHuM,
00eCIIeUnBAIOIINX KOPPEKLIUIO PETYIISINHN Y4eOHO-TIO3HABATEIbHOM 1€ATEIbHOCTH
Y KOHTPOJIb COOCTBEHHOT'O PE3YJIbTATA.

®enepasibHas TeMaTUYECKasi U TEPMUHOJIOTHYECKAs JIEKCUKA COOTBETCTBYET
DAOII O0O0.

Ja oOyuatomuxcs ¢ 3IIP cyiiecTBeHHbIM SBIISIOTCS IMPUEMBI pabOThI C
JEKCUYECKUM MaTepuajoM no mnpeamery. llpoBonurces cneuumanbHass pabora mo
BBEJICHUIO B aKTHUBHBII CJIOBaph 00YYarOIIMXCsl COOTBETCTBYIOIIENH TEPMUHOJIOTHUH.
N3ydyaemble TEpMUHBI BBOJATCS HA IOJUMCEHCOPHOW OCHOBE, 0O0s3aTesbHa
BU3YyaJIbHAs TMOJJICPHKKA, aJTOPUTMBI PaOOTHI C ONpPEACIIEHUEM, OTIOPHBIE CXEMBbI
JUTSL aKTyaJl3al[ii TEPMHUHOJIOTUH.

MecTo y‘lBﬁHOFO npeamMeTa «MarTemMaTHKa» B yqeﬁHOM IJIaHE

B cootBerctBun ¢ ®enepanbHbM TOCYAAPCTBEHHBIM 00pa3oBaTEIbHBIM
CTaHJapTOM OCHOBHOrO 0011ero oOpa3oBaHHs y4eOHbI mpeamer «MartemaThkay
BXOJUT B TpeAMEeTHYI0 oOnacth «Marematnka U HUHPOPMATHKA» U SABISETCSA
oOs3aTeNnbHBIM 111 U3yueHus. B 5-9 knaccax yueOHbIN npeaMer «MaremaThkay
TPaJAMLIMOHHO W3Y4YaeTcsl B paMKax CJIEAYIOIIUX y4eOHbIX KypcOB: B 5-6 Kiaccax —
Kypca «MaTtemaTuka», B 7-9 kiaccax — KypcoB «AnreOpay» (BKIItOYasi 3JI€MEHTHI
CTaTUCTHKU U TEOpUH BeposTHOCcTel) u «l'eomeTrpusi». HacTosimeir mporpammoit
BBOJIUTCSI CAMOCTOSITENIbHBIN YueOHBIN Kypc «BeposTHOCTh U CTATUCTHKAY.

OO0miee YMCIO YACOB, PEKOMEHIOBAHHBIX JJIS WM3YyUYCHUS MaTeMaTHKU
(6a30BBIN YPOBEHb) Ha YPOBHE OCHOBHOTO 00IIero oOpa3zoBanus, — 952 4daca: B 5
kiacce — 170 gacoB (5 wacoB B Hepaenwo), B 6 kimacce — 170 yacoB (5 yacoB B
Hezeno), B 7 kiacce — 204 yaca (6 4acoB B Hepeno), B 8 kimacce — 204 gaca (6
4acoB B He/el0), B 9 knacce — 204 yaca (6 4acoB B HEZIEIIIO).

Ilnanupyembie  pe3yJbTarThbl OCBOCHHUSI  Y4eOHOro npeaMera
«MaremaTnka) Ha ypOBHEe OCHOBHOI0 0011ero 00pa3oBaHust

N3yuenne wmaremMaTMKu Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHus
HalpaBlieHO Ha  JocTHkeHue  oOydaromumucs ¢ 3P JIMYHOCTHBIX,
METanpeIMETHBIX H TPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTaTOB OCBOCHUS
y4eOHOTO IpeaMeTa.

JIMYHOCTHBIE Ppe3yJbTarbl OCBOCHUA MPOrpaMMbl 110 MareMaTuKe
XapaKTEPU3YIOTCS:

NMaTPUOTHYECKOE BOCIIUTAHHE:

MPOSIBIICHUEM HHTEpeca K MPOUUIOMY M HACTOSIIEMY POCCUMCKOU
MAaT€MaTUKH, LEHHOCTHBIM OTHOLICHUEM K  JOCTHXKECHHUSM  POCCHUUCKHX
MAaTEMATUKOB U POCCUMCKOM MATEMATHUYECKOM IIKOJIbI, K MCIIOJb30BAHUIO ITHUX
JOCTKEHUM B APYTUX HAyKax U MPUKIAIHBIX chepax;



rpakIaHCKOe W TYXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBITMIOJIHEHUIO 00sI3aHHOCTEN IpakJaHIHA U pean3alli ero
npaB, IMPEACTaBICHHEM O MaTeMaTHYeCKHUX OCHOBaxX (YHKIIMOHUPOBAHUS
pa3IMUHBIX CTPYKTYp, SBICHHUI, MPOLEAYp TPaKIAHCKOTO O0IIecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXJICHUIO ITHUECKUX MPOOIeM, CBI3aHHBIX
C TPAKTUYECKUM IPUMEHEHHEM JIOCTMKEHUN HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIbHOCTH YUYEHOTO;

TPYAOBOE BOCIIMTAHME:

YCTAaHOBKOM Ha aKTUBHOE YYacTHE€ B PEIICHWU NPAKTHUYECKHX 3ajay
MaTeMaTU4eCKON HAalpaBICHHOCTH, OCO3HAHHWEM Ba)XHOCTH MaTeMaTUYECKOrO
0o0pa30BaHUs Ha NPOTSKEHUM BCEM JKU3HU JJI YCNEIIHOW NpodecCHOHAIbHOM
JESATEIIbBHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHMH, OCO3HAHHBIM BBIOOPOM U
NOCTPOEHUEM MHJIMBUYaJbHOW TPACKTOPUH 00pa30BaHUs U )KU3HEHHBIX IJIAHOB C
y4ETOM JINYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

ICTETHYECKOE BOCIIMTAHME:

CHOCOOHOCTBPIO K 3MOLUMOHAIBHOMY M 3CTETUYECKOMY BOCIPHUSITHIO
MaTeMaTHYeCKuX OOBEKTOB, 3a/Jay, PELICHUW, pacCyXJICHUW, YMEHHUIO BHJIETh
MaTeMaTH4eCKUEe 3aKOHOMEPHOCTHU B UCKYCCTBE;

LHEHHOCTH HAYYHOI0 MO3HAHMA:

OpUEHTallUe B JEATEIBHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX
IPEICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs YEJIOBEKa, MPUPOABI U
o0miecTBa, MOHMMAaHHEM MaTeMaTHYeCKONl HayKH Kak cQepbl YeJI0BEYECKOU
JEATEIbHOCTH, 3TAllOB €€ PAa3sBUTHA W 3HAYMMOCTH JUIS Pa3BUTHs LIMBWIM3ALMHU,
OBJIAJICHUEM $SI3BIKOM MATEMaTUKH W MaTEMaTHYECKOM KyJbTypOW KaK CPEICTBOM
NO3HAHMSA MHpA, OBJIAJCHHEM MPOCTEUIIMMH HAaBBIKAMHM HCCIIEI0BATEIbCKON
NEATEIbHOCTH;

¢puznueckoe BocIMTAHUE, (OPMUPOBAHME KYJIBTYPbl 310POBbS U
IMOLHMOHAJIBLHOIO 0JIar0NmoIyYusi:

TOTOBHOCTBIO MPUMEHATH MaTE€MaTHYECKUE 3HAHMS B HMHTEpEcax CBOEro
30pOBbsSl, BENEHWS  310poBOro  oOpa3a JKHM3HM  (340pOBOE  IHTAHUE,
COQIAaHCUPOBAHHBIM pEXUM 3aHATUM M OTAbIXa, peryisapHas (Qunyeckas
aKTUBHOCTH), C(OPMUPOBAHHOCTHIO HABBIKA pe(raeKkcuu, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TAKOTO )K€ MpaBa JPyroro 4eioBeKa;

IKOJI0OTHYeCKOe BOCIIUTAHHE!

OpHEHTalEe HAa MTPUMEHEHNE MaTEMAaTUUYECKNX 3HAHUM JUIsl PEIICHUS 3a1a4
B 00JacTH COXPaHHOCTH OKpYXKAloOUIel cpenpl, MIaHUPOBAaHUS TOCTYNKOB U
OLICHKM HUX BO3MOXHBIX IOCJIEICTBHM Il OKPYXaloLEH Cpelbl, OCO3HAHHEM
100aIbHOTO XapaKTepa 3KOJIOTUYECKUX MPoOIeM U MyTel uX pelIeHus;

ajanTanusi K M3MEHAIIUMCH YCJIOBUSIM COLMAJIBHOM W NPHPOIHOI
cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCIOBHUSIX HEONPENEIEHHOCTH, MOBBIIIECHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTHU Yepe3 MPAKTUYECKYIO JeATEIbHOCTh, B TOM YHCIIE
YMEHUE YUUTbCA Yy APYTHX JIONEW, MpUoOpeTaTh B COBMECTHOM MESITENbHOCTU
HOBBIE 3HAHUS, HABBIKYA U KOMIIETEHIIMH U3 OTbITA APYTHUX;



HEOOXOIMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHHMM, B TOM YHCIIE
bopMynHpoBaTh UIEH, TOHITHS, TUIIOTE3bI 00 0OBEKTAX U ABJICHUSIX, B TOM YHCIE
paHee HE U3BECTHBIX, OCO3HABaTh ACPUIMTH COOCTBEHHBIX 3HAHUN U
KOMITETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYyallMl0, BOCHPUHUMATh
CTPECCOBYIO CHUTYyallMI0 KakK BBI3OB, TPEOYIOMUNA KOHTPMEpP, KOPPEKTUPOBAThH
NpPUHUMAaeMble pelIeHusT U JeHCTBHUS, (POpMyIupoBaTh U OIICHUBATH PUCKH U
MOCJENICTBUSL, POPMUPOBATH OTIBIT.

MeTtanpeaMeTHbIe Pe3yJbTaThI:

B pesynbraTe ocBoeHHsI TPOrpaMmbl 10 MaTeMaTUKe Ha YPOBHE OCHOBHOTO
obOmero oOpa3zoBanusi y oOyuwatomerocs ¢ 3IIP  Oymyt cdopmupoBaHbl
MeTarnpeIMeTHbIE pe3yJbTaTHhl, XapaKTepU3yIoIuecs OBJIaJICHUEM
YHUBEPCAJIbHBIMU 03HABATEIHLHBIMU NENUCTBUSMH, yHUBEPCATbHBIMU
KOMMYHUKAaTUBHBIMA ~ JEHCTBUSMH W  YHUBEPCAJTbHBIMH  PETYISATUBHBIMHU
JIEUCTBUSIMU.

OBiageHne  yHUBEpPCAJbHLIMH  Y4eOHBIMH  NO3HABATEJIbHBIMH
AeCTBUSIMM:

YCTaHABIIMBATh MPUYMHHO-CICICTBEHHBIE CBSI3M B  XOJ€ YCBOCHUSA
MaTEMaTUYECKOro Marepuana;

BBISIBJIATH JEQUIUT JAaHHBIX, HEOOXOJUMBIX ISl PEIICHUS MOCTaBICHHON
3aJlaui;

C TIOMOIIbIO YUYUTENs BBIOMPATh CIOCOO pEIIeHHs MAaTeMaTH4YeCKOU 3a/auu
(cpaBHMBATh BO3MOXHBIC BAPUAHTHI PEILICHUS);

OPUMEHSATh W TpPeoOpa3oBbIBATh 3HAKM W CHMBOJIBI B XOJ€ pEIICHUS
MaTeMaTUYECKHX 3a]1ay;

yCTaHaBJIMBATh UCKOMOE M JIAaHHOE TIPH PEIICHUU MaTEMaTUYECKOM 3a/1auH;

MOHUMATh W WHTEPIPETUPOBATh MH(POPMALMIO PA3TUYHBIX BHIOB U (OpM
MIPEICTaBICHNUS;

WJLTIOCTPUPOBATH peliaeMble 3a7auu rpaduIecKUMU CXEMaMu;

3¢ (PEeKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATH MH(DOPMAIHIO.

MOHMMATh M WCIOJIb30BaTh MaTeMAaTHYECKHWE CpEACTBA HATJISIHOCTH
(rpaduku, pauarpamMmbl, TaOMMIBL, CXEeMbl MW JAp.) I  WUIOCTpaluH,
WHTEPIIPEeTAlNN, apTYMEHTAIUH.

OBiajeHue yHHUBEPCAJBHBIMM  Y4YeOHBIMH  KOMMYHHMKATHUBHBIMHU
NEeHCTBUAMM:

OpPraHMU30BbIBATh yUeOHOE COTPYIHUYECTBO U COBMECTHYIO JEATEIBHOCTH C
YUWTEJIEM U CBEPCTHUKAMH B MPOIIECCE PEILICHUS 3a/1a4;

B3aMMOJICCTBOBaTh M HAXOJUTh OOIIME CrmocoObl paboThl; paboTaTh B
rpynne: HaxoAuTh oOIlee pelleHue M paspemarh KOH(QIMKTHI Ha OCHOBE
COTJIACOBAHUS MO3UIIMK U y4€Ta HHTEPECOB; CIyNIaTh MapTHEPA; POPMYITUPOBATH,
apryMEHTHPOBATh U OTCTAaUBATh CBOE MHEHHUE;

POTHO3UPOBATh BOSHUKHOBEHHE KOH(JIMKTOB MPU HAIWYUH PA3HBIX TOUYEK
3peHUs] M paspemiarbh KOH(QIMKTH HA OCHOBE Y4Y€Ta MHTEPECOB U TO3MIIMHA BCEX
YYaCTHUKOB;



apryMEHTUPOBAaTh CBOK IO3ULUI0O U KOOPAMHHUPOBATH €€ C MO3ULUAMU
NapTHEPOB B COTPYIHHUYECTBE MPU BBIPAOOTKE OOLIEr0 PEIICHHs B COBMECTHOM
NEATEbHOCTH;

BBIIIOJIHATh CBOK YacTh PaOOThI, TOCTUTAaTh KAYECTBEHHOI'O pE3yybTaTa W
KOOPJIMHUPOBATh CBOM JIEUCTBUS C IPYTUMHU YICHAMHU KOMaHbL;

OLICHMBATh Ka4€CTBO CBOET0O BKJIAJ1a B OOIIMI TPOTYKT.

OBiagenue YHHBepPCAJIbHBIMH y4eOHBIMU peryJsiTHBHbIMH
NeUCTBUSMMU:

CTaBUThb LIEJH, BbIOMpAaTh U CO3/1aBaTh AJTOPUTMBI JJIsl PELICHUs y4EOHBIX
MaTEeMaTHYECKUX MpoOIeMm;

IUIAHUPOBATh U OCYILECTBIIATh JAEATEIbHOCTb, HAIIPABICHHYIO HA PELICHHE
3aJ1a4y UCCJIEI0BATEIbCKOIO XapaKTepa.

(GopMynupoBaTh M YyAEpKUBaTh Y4YEOHYIO 3aJady, COCTaBIIATh IUIAaH U
MOCJIEI0BATEIAbHOCTD JICHCTBUI;

OCYLIECTBIATh KOHTPOJIb MO 00pa3lly M BHOCUTh HEOOXOIUMBIE
KOPPEKTHUBBI;

KOHTPOJIMPOBAaTh MPOLECC M PE3yabTaT y4eOHOH MaTeMaTH4EeCKOM
NEATEIBHOCTH;

aJIeKBATHO OIICHUBATh MPABUJIBHOCTh WJIM OLIMOOYHOCTh BBINOJHEHUS
y4ueOHOH 3a1auM, €€ OObEKTUBHYIO TPYJIHOCTh M COOCTBEHHBIE BO3MOXHOCTHU €€
peuieHus;

CJIMYaTh CIOCOO AEHCTBUS U €ro pe3yJbTaT C 3a/JlaHHbIM ATAJIOHOM C LEJIBIO
OoOHapyXEeHUsI OTKJIOHEHUH U OTJIMYHUI OT 3TaJOHA.

OPENBUAETh TPYIHOCTH, KOTOpPBIE MOIYT BO3HHUKHYTh IIpM PpELICHUU
y4eOHOM 3a1a4H;

MOHUMATh MPUYMHBI, 10 KOTOPHIM HE ObLT JOCTUTHYT TpeOyeMbli pe3ybTaT
NeATEIbHOCTH, ONPEEATh NO3UTUBHBIE U3MEHEHHSI U HallpaBJieHus, TpeOyIolue
JanbHeiIen padoThl,

PEryaupoBaTh Coco0 BbIPAKEHUS IMOLIUM.

[IpenmeTHble  pe3yabTaTbl OCBOEHHS MPOrpaMMbl IO  MaTeMaTHKe
MPECTaBICHBI 10 TofaM O0ydYeHHUsI B paMKax OTAEIbHBIX YYeOHBIX KypcOB: B 5—6
Kiaccax — Kypca «Maremarukay, B 7-9 kiaccax — KypcoB «Anredpay,
«l'eomerpus», «BeposSsTHOCTb U CTATUCTUKA.

OEJNEPAJIBHASA PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«AJITEBPA». 7-9 KJIACCbI

Henn n3yyeHus1 yueOHOro Kypca

Anre0Opa SIBISETCS OJHUM M3 OIMOPHBIX KYypCOB OCHOBHOM IITKOJBI: OHA
oOecrieuynBaeT M3y4YCHHUE APYTUX JUCUHUIUINH, KaK €CTECTBEHHOHAYYHOTO, TaK H
TYMaHUTAPHOTO IIMKJIOB, €€ OCBOGHHWE HEOOXOIMMO ISl  MPOAOTKCHUS
oOpa3oBaHUsS W B TIOBCEAHEBHOW Xu3HU. Pa3zButue y 0O0ydaromuxcsi Hay4HbIX
MPEICTABICHUM 0 MPOUCXOXKICHUN
U CYIIHOCTH aJre0pandecKkux aOCTpaKIui, CIoco0e OTpaKEHUSI MAaTEMaTUYECKON
HAyKOH SBJICHUH W TIPOIECCOB B MPHUPOJIC M OOIIECTBE, POJH MATEMaTHYECKOTO
MOJCIMPOBAaHUS B HAyYHOM IIO3HAHWMM ©W B TPAKTHKE CIIOCOOCTBYET



(GbOopMHPOBAaHHIO HAYYHOTO MUPOBO33PEHUSI U KAUE€CTB MBIIUICHUS, HEOOXOIUMbIX
JUISL  ajanTallid B COBPEMEHHOM mudpoBoM oOmecTBe. M3ydenue anreOps
€CTECTBEHHBIM 00pa3oM 00eCTieunBacT pa3BUTHE YMEHUS HAOIIOAaTh, CPABHUBATH,
HaXOJUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBIIIUICHHS], CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOW JEHCTBHUSI W BBIBOABI, (OPMYIUPOBATH
yTBepkaeHus. OcBoeHHne Kypca anreOphl 00ecrednBacT pPa3BUTHE JIOTHYECKOTO
MBINIICHUS OOYYaIOIMUXCSA: OHU HCIONB3YIOT EAyKTUBHBIE W WHIYyKTHBHBIC
paccyxieHus, oOOOIleHHe W KOHKPETH3allhI0, a0CTparupoBaHUE U aHAJIOTHIO.
OOyuenue anreOpe MpeanoyiaraeT 3HAYUTEIbHBIA O0BEM CaMOCTOSATEIBHOM
NEATEIbHOCTH O0Yy4YalolUXCs, MO3TOMY CaMOCTOATENIbHOE peIleHue 3aaad
€CTECTBEHHBIM 00pa30M SBIIECTCS pealu3aluedl NesaTeIbHOCTHOrO MpUHIUIA
oOyueHus.

B cTpykType mporpammbl y4eOHOro Kypca «Anredpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHHMAIOT COJIEpPKAaTeIbHO-METOMNYECKHe TuHUU: «Yucma u
BEIYHCIICHUSY; «ANTreOpandecKre BBIPAKCHUSN»; «YPAaBHCHHUS W HEPABEHCTBAY;
«Dynkmumy. Kaxmas u3 3TuX comepkaTeIbHO-METOANYCCKUX JTMHUN Pa3BUBACTCS
Ha MPOTSHKCHUH TPEX JIET U3YUYCHHS Kypca, €CTECTBEHHBIM 00pa3oM IeperieTasich
U B3aWMOJICHCTBYS C JAPYIMMH €ro JWHHSAMH. B Xoxe w3ydeHHms Kypca
OOyJaronMMCsl TTPUXOIUTCS JIOTHYECKH PACCYXKIaTh, MCIOJIB30BATh TEOPETHKO-
MHO>KECTBEHHBIN S3BIK. B CBsI3W ¢ 3TUM menecooOpa3HO BKIIOYUTH B MPOTPAMMY
HEKOTOpPbIE OCHOBBI JIOTMKH, TPOHU3BIBAIOIINE BCE OCHOBHBIE pa3feiibl
MaTEMaTUYECKOro 00pa30BaHUs U CIOCOOCTBYIOIIME OBJIAJICHUIO O0YYAOIIMMUCS
OCHOB YHUBEpPCAJIbHOTO MAaTeMaTHYeCKOro s3blka. TakuM 00pa3oM, MOXKHO
yTBEPXKJaTh, YTO COJACPKATETBHOM W CTPYKTYPHOM OCOOEHHOCTBHIO Kypca
«Anrebpay SBISETCS €ro MHTETPUPOBAHHBIN XapakTep.

Conepxxanue nmHUA «Yucna M BBIUKCICHUS» CIYXKUT OCHOBOM st
TaTbHEHIIETO M3yYCeHHUs] MAaTEeMAaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYUYaIOIIUXCS
JIOTUYECKOTO MBIIIICHUS, (JOPMUPOBAHUIO YMECHHS MOJIH30BaThCS arOPUTMaMHU, a
TaK)Xe PHOOPETCHHUIO MPAKTHUYCCKUX HABBIKOB, HEOOXOAMUMBIX JIJISl TIOBCETHEBHOM
KU3HH. Pa3BUTHE MOHATHS O YHCIIC B OCHOBHOM IITKOJIE CBSA3aHO C PAIMOHAIIBHBIMU
U UppalMOHAIBHBIMH  YWCIaMH, (GOPMHpPOBAHWEM  TPEACTABICHHA O
JICUCTBUTEILHOM YHUCJIE. 3aBEPIICHUE OCBOCHHS YHCJIOBOM JIMHUM OTHECEHO K
cTaplieMy 3BeHY 00I11ero 00pa3oBaHusl.

ConepxaHue JAByX  anreOpanyeckux JIMHUA —  «AjreOpanyeckue
BBIPDOKEHUS» U «YPABHEHHS M HEPABEHCTBA» CIOCOOCTBYET (OPMHPOBAHUIO Y
OoOy4Jaronuxcss MaTeMaTHYECKOTo amnmnapara, HeoOXOAMMOTro i PEIICHUsS 3a1ad
MaTEMaTUKH, CMEXKHBIX MPEAMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX 3amad. B
OCHOBHOW IIIKOJIE YYEOHBIA Marepuan TPYNIMUPYETCS BOKPYT palMOHATBHBIX
BBIpOKEeHMA. AnreOpa NEMOHCTPUPYET 3HAYCHHWE MATEMaTUKH KaK s3bIKa JJIst
MOCTPOCHUSI MAaTEMAaTHYECKUX MOJICICH, OIMMCAHWs TIPOLECCOB W SIBJICHUI
peanbHOro mupa. B 3agaum oOydeHus anreOpe BXOMIT TakKe JalibHEHIIee
pPa3BUTHE aANTOPUTMHYECKOTO MBIINIICHUS, HEOOXOIUMOTO, B YaCTHOCTH, IS
OCBOCHHMSI Kypca WH(POPMATHKH, ¥ OBJIAJICHUE HaBBIKAMH JICTyKTHBHBIX
paccyxnenuii. [IpeoGpazoBaHue CUMBOJIBHBIX (POPM BHOCUT CBOM CrieIU(DUUECKUIN
BKJIAJT B Pa3BUTHE BOOOPAKEHHUS, CITOCOOHOCTEH K MaTeMaTHYECKOMY TBOPUYECTBY.



Copepxanve  (QyHKUUMOHAJIbHO-TpapUUECKON  JMHUM  HALEJIEHO  Ha
MOJTyYEHHUE IKOJIbHUKAMH 3HaHUN O (PYHKIMSIX KaK BaKHEWUIIEH MaTeMaTHUeCKON
MOJIETIH NIl OTMCAaHUSl U UCCIIEJIOBAaHUS Pa3HOOOPa3HBIX MPOIECCOB U SBJICHUN B
npupoae u obmecte. M3yueHne 3Toro marepuanga cCnocoOCTBYET Pa3BUTHIO Y
00yJaromuxcst yMEHHS UCTOIb30BaTh PA3TUYHbBIE BBIPA3UTEIbHBIC CPEJCTBA SI3bIKA
MaTeMaTUKd — CJIOBECHbIC, CHMBOJHUYECKHE, Tpauueckue, BHOCUT BKIAJ B
dbopMupoBaHUE MIPENCTABICHUI O POJM MAaTEMaTUKU B Pa3BUTUU IUBWIM3AIUHN U
KYJIbTYpBI.

MecTo y4eOHOro Kypca B y4eOHOM IIaHe

CornacHo ywyeOHOMYy IulaHy B 7-9 Kiaccax wH3ydaercssi y4eOHBI Kypc
«Anrebpa», KOTOpBIM BKIIIOYAET CIEAYIOUINE OCHOBHBIC DPa3leNbl COACPIKaHUS:
«Yucna ¥ BBIYUCIEHUSA», «AJreOpandeckue BBIPAKEHUSD), «YpaBHEHUS W
HEPaBEHCTBA», « DYHKIINW».

VY4eOHbIi m1aH Ha U3ydeHue ainredpel B 7-9 kiaccax OTBOJUT HE MEHee 3
y4eOHBIX YaCOB B HEJEIIO B TEUEHUE KaXKJOTo rojja 00y4eHUsl, BCEro 3a TpHU roja
oOyuenust — He MeHee 306 yueOHBIX 4acoB.

COJAEPXAHUE YYEBHOTI'O KYPCA «AJITEBPA» (I10 TOAAM OBYYEHUA)
7 KJTACC

Yucaa 1 BBIYUCTCHUSA

Jpobu OOBIKHOBEHHBIE U JACCATUYHBIC, MEPEX0] OT OAHOU (HOPMBI 3aMKCH
npobeit k apyroit. IloHsaTwe palyMoOHAIBLHOTO 4YHCA, 3aluCh, CpPaBHEHHUE,
YHOPSAIOYMBAHUE  PAlMOHAIBHBIX  4uced. ApudmMernueckue JeHCTBUS C
palMOHAIbHBIMU 4YKClIaMU. Pellienne 3aad U3 peajibHOW NMPakTUKW HAa 4acTH, Ha
JpoOH.

CremeHb ¢ HaTypaJIbHBIM TIOKa3aTejeM: ONpeesieHne, MpeoOpa3oBaHue
BBIPOXKCHUI Ha OCHOBE OTPE/IEICHUS, 3aMUCh OOJIBIITUX YHCET.

[IponieHThI, 3anUCh MPOLIEHTOB B BHUJIE APOOU U APOOH B BHUJE MPOIECHTOB.
Tpu OCHOBHBIE 3a]]a4u HA MPOIIECHTHI, PELICHUE 3a7a4 U3 PealbHON MPAKTUKHU.

[IpumeHeHne TPUZHAKOB JEIUMOCTH, pa3io)KEHUE Ha MHOXHUTEIU
HaTypaJbHBIX YUCET.

PeanbHbie  3aBucMMOCTM, B TOM 4HCiIe TpsiMas W oOpaTHas
MPONOPLHUOHAIBHOCTH.

AJsire0panvecKue BhIPAKEHUA

[IepemeHnHBbIE, YHCIIOBOE 3HAYEHUE BBIPAXKEHUSI C MIEpEMEHHOM. JlomycTuMBIE
3Ha4YeHUs epeMeHHbIX. [IpeacTaBiienre 3aBUCUMOCTH MEXy BEJIMYMHAMHU B BUJIC
dbopmyibl. Beraucnenus mo Gpopmysnam.

[IpeoOpazoBanrie  OYKBEHHBIX  BBIPAKCHHM, TOXKICCTBEHHO  pPaBHBIE
BBIpKEHUS, PaBUJIa MPeoOpa30BaHUs CYMM U MPOU3BEICHUM, TPaBUIa PACKPBITHS
CKOOOK ¥ MPUBEICHHUSI MOJJOOHBIX ClIaraeMbIX.

CBoiicTBa CTETNIEHU C HATypAIbHBIM MOKA3aTEJIEM.

OnnowieHsl 1 MHOTOWIEeHBI. CTeneHs MHOrowieHa. CiioxeHne, BEIUUTaHuE,



YMHOKCHHE MHOTIOWICHOB. @OpMyJbl COKPAIIEHHOIO YMHOXEHUS: KBaapar
CyMMBl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBajaparToB. Paznoxenue
MHOT'OYJICHOB Had MHOKHUTEIIH.

YpaBHeHus

VYpaBHEeHUE, KOpPEHb YpaBHEHHMs, MpaBWia MpeoOpa3oBaHUs YpaBHEHUS,
PAaBHOCWJIBHOCTb YPAaBHEHUM.

JInHelHOe ypaBHEHHE C OJHOM IEPEMEHHOM, YMCIO KOPHEH JIMHEMHOTO
YPAaBHEHUS, pELICHUE JIMHEHWHBIX ypaBHEHUH. COCTAaBJIEHHE YpaBHEHUHN 110
YCIJIOBHIO 3aJ1a4M. PeleHne TeKCTOBBIX 3a7a4 C IOMOIIBI YPABHEHH.

*JluneiiHOE ypaBHEHHE C JBYMS NEPEMEHHBIMH U €ro rpaduk . Cucrema
JBYX JIMHEWHBIX YPAaBHEHUH C IByMs IIEPEMEHHBIMU. Perienne cucteM ypaBHEHUN
ciocoO0oM MOACTaHOBKU. llpuMepsl pemieHus TEKCTOBBIX 3alad € IOMOIIBIO
CUCTEM YPAaBHECHHIA.

DOyHKUIMHA

Koopaunara Toukm Ha mnpsmon. YwucmoBble npoMexyTku. PaccrosiHue
MEXKy IBYMS TOYKAMH KOOPJIWHATHOU MPSMOM.

[IpsimoyronpHasi cucreMa koopaunat, ocu OX u Oy. AOciicca u opavuHaTa
TOYKH Ha KOOPJAMHATHOM IUIOCKOCTH. [Iprmepsl rpagukoB, 3a1aHHbIX (hopMyIamHu.
Yrenue rpaMKOB peasibHbIX 3aBUCUMOCTEH.

[lonarne ¢ynkumu. ['paduk ¢dysxmuu. CpoiictBa ¢QyHkumi. JluHeiHas
¢byukuus, e€ rpaduk. I'paduk dynkiuu y = kx + b. *I'paduyeckoe pemieHue
JIMHENHBIX YPaBHEHUHN U CUCTEM JIMHEHHBIX YpaBHEHUI ™.

8 KJIACC

Yucaa v BIYUCICHUSA

KBagpartueiii kopenb u3 uucna. *[loHsitue 00 MpparvoOHAIHLHOM YHCIE.
Hecarnunblie MPUOIIKEHUS UppaIMOHaIbHBIX 517 (¢15)) CaoiicTBa
apu(pMETUYECKUX KBAJIPATHBIX KOpHEH M HUX MPUMEHEHHE K MPeoOpa3OBaHUIO
YHCJIOBBIX BBIPAKEHUI U BBIUMCICHUSIM. *J|eliCTBUTENIbHbBIC YHCIa™.

Crenenb ¢ LenbIM NTOKa3aTeneM U €€ cpoiicTBa. CTaHaapTHas 3aMUCh YUCIa.

AJuire0OpanvecKue BhIPAKEHUA

KBamparHeii  TpéXxwieH; pas3loKEeHUWE KBaAPATHOrO TpEXWIEHa Ha
MHOKUTEH.

AnreOpanveckass ApoOb. OCHOBHOE CBOMCTBO alreOpanyeckoi ApoOH.
CnoxeHue, BBIYUTAHHE, YMHOXEHUE, JeJeHHE aireOpandeckux ApoOei.
PanonaibHbIe BRIpKEHUS U UX MPpeoOpa3oBaHUE.

YpaBHeHUS U HEPABEHCTBA

KBanpaTtHoe ypaBHeHue, popMylia KOpHEH KBaJipaTHOTO ypaBHeHus. *Teopema
Buera*. Pemenue ypaBHEHUH, CBOISIIMXCS K JIMHEWHBIM MW KBaJpPaTHBIM.
[IpocTeiiiue qpoOHO-paIIOHAIEHBIC YPAaBHEHHSI.

*T'padrueckast UHTEPIPETAIHs YPABHEHUH C IBYMS IEPEMEHHBIMU U CHCTEM
JUHEWHBIX yPaBHEHHU C JBYyMs NHepeMEHHbIMU™. [Ipumepnl pelieHHs CUCTeM

! 3nech u manee * * 0603HaYEHBI TEMBI, H3ydeHHE KOTOPHIX IPOBOAUTCS B 03HAKOMUTENLHOM I1aHe. Ilegaror
CaMOCTOSTEIIFHO OIPEEIIET 00bEM H3y4aeMOoro MaTepuara.



HEJIMHEHHBIX YPABHEHUH C IByMs M€PEMEHHBIMU.

Pelienne TEKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO € OJIHOM NEPEMEHHOM.
PaBHOCHIIBHOCTh HEpaBEeHCTB. JIMHEWHBIE HEPABEHCTBA C OJAHOM IEPEMEHHOM.
CucreMbl TMHENHBIX HEPABEHCTB C OJJHON MEPEMEHHOM.

DyHKUNHA

[lonste ¢ynkuuu. OO6nacTp ONpeAeNeHUs W MHOXKECTBO 3HAUCHUU
dbyukiuu. CiocoOsl 3aaHus PYHKIIHM.

I'paduk pynknuu. Urtenne cBocTB dyHKIuu mno e€ rpaduxy. I[Ipumepsl
rpadukoB GyHKINMA, OTPaXKaIOIIUX peabHbIE MPOIECCHI.

OYHKIMY, OIUCHIBAIOIINE TMPSAMYI0 U OOpaTHYI MNPONOpPIUOHATIbHBIC

k
3aBUCUMOCTH, ux Tpapuku. Pymkmuu y = X%, y = X3, y = 4x, Yy = =

*['padprueckoe perieHre ypaBHEHU U CUCTEM YpaBHEHHIT™.

9 KJIACC

Yuciia v BIYMCICHUSA

PannonanpHbie yncna, *uppalioHalbHbIE YHCIIa, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE ApoOH. MHOXKECTBO IEMCTBUTENIBHBIX YUCEN; JEHCTBUTEIbHBIE YK CIIA
KaKk OCECKOHEUHbIE JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHOMN MPSAMOI.

CpaBHEHHE [EUCTBUTENIbHBIX 4HCEN, apuU(METUYECKHE JEUCTBUS C
JEUCTBUTEIBLHBIMU YUCIAMU™.

Pa3mepsl OOBEKTOB OKpYXArOUIEro MHpPA, JIUTEIBHOCTh IPOIECCOB B
OKPY’KaIOLIEM MHpE.

[TpubnmxEéHHOE 3HaUEeHNE BETMYMHBI, TOYHOCTh MpUOIMKeHuss. OKpyTiieHne
yucen. [Ipuknaka u oneHka pe3yiabTaTOB BIYMCIEHUN.

YpaBHeHMs U HEPABEHCTBA

JIunentHoe ypaBHeHue. PenieHne ypaBHEHUH, CBOISIIUXCS K TUHEUHBIM.

KBanparnoe ypaBHeHue. Pemienne ypaBHEHUM, CBOASIIMXCA K KBAJIPATHBIM.
bukBanpaTtHoe ypaBHeHue. *[Ipumepsl pelieHus ypaBHEHUN TPEThe U 4eTBEPTOU
CTENeHEeHN pa3I0KEHNEM Ha MHOKHUTEIN™.

Peenne qpoOHO-palMoOHAIBHBIX YPAaBHEHUN.

Pelenne TeKCTOBBIX 3a7a4 anreOpandeckuM METOI0M.

VYpaBHeHuEe ¢ AByMsl MEpeMEHHbIMU U ero rpaduk. PemeHue cucrem aByX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMU. Perenne cucrem AByX ypaBHEHU,
OJIHO M3 KOTOpBbIX JIMHEHHOe, a Apyroe — BTOpoil crenenu. ['paduueckas
MHTEPIPETALNS CUCTEMBI YPAaBHEHUH C JIByMs IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3a/1a4 ajareOpanyeckuM CrocoooM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne nuHEWHBIX HEPABEHCTB C OJHOW NEpeMeHHOM. PemeHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpatHeie HepaBeHCTBa.
['paduueckass wHTEpmpeTanuss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMH.

DyHKIUU



Ksanparnunas ¢yHkims, eé rpaduk U cBoiicTBa. Ilapabosa, KOOpAMHATHI
BEPIIUHBI TapaboJIbl, 0Ch CHMMETPHH TTapa0OIbL.
['paduku (bYyHKITHIA: y = kX, y = kx + b, y = X2,
k y
y = x, ¥ = — M X CBOJCTBA.

YucaoBbie MOCJIEI0BATEILHOCTH U IPOrPecCcun

[ToHATHE YKCIIOBOM NOCIENOBATENBHOCTH. 3aJaHHUE MOCIEAOBATEIbHOCTU
peKkyppeHTHO (popMyIoit u hopmyIiol N-To wieHa.

Apudmernueckass U reomeTpuueckas nporpeccuu. @opmynbl N-ro yieHa
apu(PpMETHIECKON U TeOMETPUUECKON MPOTrPECCUil, CyMMbI IEPBBIX N YJICHOB.

*Nzo0pakeHne WICHOB apu(PMETHUECKOM M Te€OMETPUUECKON Mporpeccuit
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIIOHEHUIHUAIBHBIN POCT.
CnosxHbIe TIPOLIEHTHI ™.

MJIAHUPYEMBIE NIPEJMETHBIE PE3YJIbTATBI OCBOEHU A ®EJAEPA/TbHON PABOYEM
ITPOTPAMMBI KYPCA «AJITEBPA»

OcBoenune y4yeOHOTro Kypca «AnreOpa» Ha ypOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs JIOJDKHO OO€ECIeYMBaTh JOCTHXKEHHE CIEAYIOIIHMX MPEIMETHBIX
00pa3oBaTeIbHbIX PE3YJIHTATOB:

7 KJIACC

Ymncsia v BBIYMCTIEHUSA

BreinonHaTh, coderas yCTHbIE W NMHUCHbMEHHbIC MPUEMBI, apU(PMETHUUECKUE
JEUCTBUS C pallMOHAIBLHBIMU YUCIIaMHU.

HaxoauTh 3HaueHUs] YUCIOBBIX BBIPAXKEHUHN; MPUMEHATh Pa3zHOOOpa3HbIC
CriocoObl U MPUEMBI BBIYMCIICHUSI 3HAYCHUN APOOHBIX BBIPAKECHUM, COJEpKAIINX
OOBIKHOBEHHBIC U JACCITUYHBIC APOOH.

[lepexoauth OT oAHON (HOPMBI 3amUCH 4Kcen K Jpyrod (mpeoOpa3oBbIBATH
JECATUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YACTHOCTU B OECKOHEUHYIO JECSITUYHYIO ApoOb). CpaBHUBATH U
YIOPSIA0UMBATh PAllMOHAIBHBIE YHCIIA.

OKpyrisTh yucia.

BpINONHAT MNPUKUAKY UM OLUEHKY pe3yJbTara BBIYUCICHUW, OLIEHKY
3HAYEHUU YUCIIOBBIX BBIPAXKECHUM.

BoIMONHATE AEUCTBUSL CO CTENEHSIMH C HATYpPaJIbHBIMU IOKa3aTENSIMU (C
OTOpOH Ha CIPABOYHYIO0 HHGOPMAIIHIO).

[IpumeHsTh NpU3HAKK  JEJIUMOCTH, pa3JIOKEHHE Ha  MHOXKHUTEIU
HaTypaJbHBIX YHCET.

Pemate mpocreiiime MNpakTUKO-OPUEHTUPOBAHHBIE 3a7a4d, CBS3aHHBIC C
OTHOIICHUEM  BEJIMYMH,  MPOMOPLUHUOHATBHOCTHIO  BEJIUYHMH,  MPOIECHTaMU;
HMHTEPIPETUPOBATH PE3YJIbTaThl PEIICHUS 33714 ¢ YIETOM OTpaHUYEHUM, CBA3aHHBIX
CO CBOWMCTBaMH PacCMaTPUBAEMBIX OOBEKTOB.

AJure0panvecKue BbIPAKEHUA

OpueHTHpOBaTbCSI B TMOHATUSX M ONEpUpOBaTh Ha 0a30BOM YpPOBHE
anredpandecKoil TEPMUHOJIOTHEN i CUMBOJIUKOM.



Haxonuth 3HaueHus OYKBEHHBIX BBIPOKEHHU MpHU 3aJaHHBIX 3HAYCHUSX
NIEPEMEHHBIX.

BoimonusaTe  mpeoOpazoBaHUs  IEJNIOTO  BBIPAXKEHHST B~ MHOTOWICH
MIPUBEIACHUEM TTOIOOHBIX CIAraeMbIX, PACKPBITHEM CKOOOK.

BBINONHATE YMHOXEHUE OJHOYJICHA HAa MHOIOYIEH M MHOIO4YIeHa Ha
MHOTOYJICH, TPUMEHATh (OpMyIbl KBajapaTa CyMMBbl M KBajpara pa3HOCTH (C
OTIOPO Ha CIIPaBOYHYIO HHPOPMAIIHIO).

OcCylecTBIATh PA3JIOKEHUE MHOTOUYJIEHOB HA MHOXHUTEIU C MOMOUIBIO
BBIHECEHMSI 32 CKOOKU OOIIETr0 MHOXHUTEIISA, TPYIITUPOBKH ClIaraéMbIX, TPUMEHEHUS
bopMyI1 COKpAIIEHHOTO YMHOKEHUS (C OMOPO HA CIIPABOUYHYIO HH(OPMAIIHIO).

[IpumeHsaTh peoOpa3zoBaHuss MHOTOWICHOB JIJISl PEUICHUS pa3JIMYHBIX 33124
13 MaTEMATHKHU, CMEKHBIX IPEAMETOB, U3 PEAIbHON MPAKTUKH.

Hcronbs30BaTh CBOMCTBA CTENEHEH C HATypaJbHBIMU IOKAa3aTEIsIMU IS
npeoOpa3oBaHusl BEIPAKEHUH (C OMOPOIl HA CITPaBOYHYIO MH(POPMAITHIO).

YpaBHeHUS U HEPABEHCTBA

Pemars nuHelHbIE ypaBHEHUS C OJHOW NEPEMEHHOW, NMPUMEHSA IPaBUJIa
nepexoaa OT UCXOJHOIO YPAaBHEHHsS K paBHOCWIBHOMY eMy. IIpoBepsTsh, aBiseTcs
JIM YUCIIO KOPHEM YPABHEHUS.

HNmeth mpeacTaBieHre o rpadUyuecKuX METOAAX NPH PEUICHUH JIMHEWHBIX
YPAaBHEHUM U UX CUCTEM.

[Tonbupate mpuMepsl Hap 4YHCEN, SBIAIOMIMXCS PEHICHUEM JIMHEWHOTO
YPAaBHEHUS C ABYMsI [IEPEMEHHBIMU.

CrpouTh B KOOPJIMHATHOW IUIOCKOCTH TpauK JIMHEHHOTO YpaBHEHHUS C
JIBYMsI TEPEMEHHBIMH; IMOJIb3YACh TpaduKOM, MPUBOJUTH MPUMEPHI PEIICHUS
YPaBHEHUS.

Pemate cucTemsbl ByX JMHEHHBIX YPaBHEHUW C JABYMS I€PEMEHHBIMH, B
TOM 4YHciie Tpaduuecku (¢ ONopoil Ha ATOPUTM yUE€OHBIX JEHCTBUI).

CocraBinaTh (TI0Ciie COBMECTHOIO aHaJIM3a) U pPellaTh JUHEHHOE YpaBHEHUE
WIM CUCTEMY JIMHEWHBIX YpaBHEHHMI MO YCJIOBHIO 3aJaud, UHTEPIPETHPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4d MMOJTYUYEHHBIN pe3ysbTarT.

Koopaunarel u rpapuxku. @yHKuUU

N300paxxaTb Ha KOOPAMHATHOM MPSIMOW TOYKH, COOTBETCTBYIOIIME
3aJlaHHBIM KOOpJAMHATAaM, JIy4d, OTPE3KH, HMHTEPBAJIbI; 3alKMChIBATH YHCIIOBBHIE
IPOMEXYTKH Ha areOpandeckoM s3bIKe.

OTtMeuaTh B KOOPAMHATHOM IIJIOCKOCTH TOYKH IO 33JJaHHBIM KOOPJAWHATaM;
CTPOUTH TpaduKK TUHEHHBIX QyHKIHH. CTpouTh rpaduk Gyukimu Y = Kkx + b,

OnuceiBaTh € MOMOIIBIO (PYHKIMIA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU (TI0 aIrOpUTMY Y4E€OHBIX ACHCTBHIA): CKOPOCTh, BPEMS, PACCTOSHUE;
[I€Ha, KOJIMYECTBO, CTOMMOCTh; IPOU3BOAUTEIHLHOCTD, BpeMsi, 00bEM padOTHI.

Haxonuthb 3HaueHne PyHKIUU 1O 3HAUEHHIO €€ apryMeHTa.

[Tonumats rpaduueckuii crnoco® NpeicTaBieHUs U aHaM3a UHQOpPMaALUU;
U3BJICKATh U UHTEPIIPETUPOBATH UH(OPMAIIUIO U3 IPAPUKOB peabHbIX MPOLECCOB
Y 3aBUCUMOCTEM.



8 KJIACC

Yuciaa 1 BBIYUCTCHUSA

Hcnonp30BaTh HaYalIbHBIE NPEICTABICHUS O MHOXECTBE JCHMCTBUTEIIBHBIX
yucen JUIsl CPaBHEHMSI, OKPYTJIEHUSI U BBIUMCIECHUI; N300pakaTh ACHUCTBUTEIbHBIC
YKCIJIa TOYKAaMU Ha KOOPAUHATHOU MPSMOM.

[IpumeHsTh TOHATHE apU(PMETUUYECKOTO KBAJIPATHOIO KOPHS; HAXOJIUTh
KBaJIpaTHbIE KOPHH, HCIOJIb3YsS IPH HEOOXOTUMOCTU KaJbKYJATOP; BBIIOJIHATH
npocTeiiine npeoOpa3oBaHMs BBIPAXEHHUM, COJAEpKaIMX KBaJpaTHbIE KOPHH,
HCTIOJIB3YSl CBOMCTBA KOPHEM.

Hcnonp30Bath 3anucu OOJIBIIUX M MaJbIX YUCEN C TOMOIIBIO JAECSITUYHBIX
npoOeit u creneneit yucna 10.

AureOpandecKkue BbIPaKeHUS

[IpruMeHATP TOHATHE CTENEHW C LENbIM  I0KAa3aTelIeM, BBIITOIHATH
npeoOpa3oBaHus BBIPAXKEHHM, COAEpKALUIMX CTEIEHU C LENbIM IoKa3aTeleM (C
UCITOJIb30BAaHUEM CIIPAaBOYHON MH(OPMAIUN).

BBINONHATE HECTIOKHBIE TOXJECTBEHHbIE MPEOOPA30BAHMS PALIMOHAIBHBIX
BBIPKEHHUI HA OCHOBE MPABWJI ICUCTBUI HaJ MHOTOWICHAMH U alre0pandyecKuMu
JTPOOSIMHU.

PacknanpiBaTh KBaApaTHBIN TPEXWICH HA MHOKUTEIIH.

[TpumeHsTh peoOpa3oBaHUs BBIPAXKEHUM JUIsl PEIICHUs PAa3IMYHBIX 3a/1a4
13 MAaTEMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHON TPAKTHKHU.

YpaBHeHMs U HEPABEHCTBA

Pemars nuHelHBblE, KBaJpaTHbIE YpaBHEHUS (C  HCIOJb30BaHUEM
COPaBOYHOM HH(OpPMALMK) U palMOHAIbHbIE YPABHEHHsSI, CBOMSIIHMECS K HUM,
CUCTEMBI JIBYX YPABHEHUM C ABYyMS IEPEMEHHBIMH.

[IpoBOoaMTE MpOCTENIINE UCCIEAOBAHNSI YPABHEHUM U CUCTEM YPAaBHEHUU, B
TOM YHUCJIE C TPUMEHEHUEM IpadUyuecKuX NpeICTaBIeHU (YCTaHABIMBATh, UMEET
JIM ypaBHEHUE WJIM CUCTEMA YPAaBHEHUW PELIEHUs, €CIIU UMEET, TO CKOJIbKO, U TIp.)
C OMOpOH Ha aJTOPUTM YUEOHBIX JEHCTBUI.

[lepexoauTh OT cIOBECHOW (HOPMYJIMPOBKM 3a7aud K €€ anreopandeckoi
MOJEIM C TIOMOIIBIO COCTaBJICHUS YPABHEHUS WIM CHUCTEMBl YpaBHEHUH,
WHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4M ITOJTYYEHHBIN pe3ysbTarT.

IIpuMeHATh CBOMCTBAa YHUCJIOBBIX HEPABEHCTB I CPaBHEHUS, OLICHKU;
pelmaTh JUHEHHbIE HEPABEHCTBA C OJHOM IIEPEMEHHOW M MX CHUCTEMBI, 1aBaTh
rpaUyecKkyr0 HWUIIOCTPALMI0O MHOXECTBA PEIICHWH HEPaBeHCTBA, CUCTEMbI
HEPABEHCTB.

DOyHKIUU

OnepupoBarh Ha 0a30BOM YpOBHE (DYHKIIMOHAJbHBIE TOHATHUS U S3bIK
(TepMHHBI, CUMBOJIMYECKUE O0O3HAUEHHUS); ONMpPEACNATh 3HAUeHUE (YHKLUHUU T10
3HAYEHUIO apTyMEHTa; ONpPEAeIATh CBOMCTBA PYHKIMU O €€ rpaduKy.

Ctpouts rpadMKy dIEeMEHTapHBIX QyHKIMM BUaa , Y = X%,y = x5,y =4/x ,

k o o .
Yy = =, ONHUCHIBaTh CBOWCTBA YHUCIOBON (yHKIMU 1m0 e€ rpaduky (mpu
X

HEO0OXOJMMOCTHU C HAMPABJISIONIECH MOMOIIIBIO).



9 KJIACC

Yuciaa 1 BBIYUCTCHUSA

CpaBHUBATH U YNIOPSAIOYMBATH PAIUOHAIIBHBIC U UPPALlMOHATIbHBIC YUCIIA.

BreimonasaTe  apudMeTnueckne ACHCTBUS C pPANMOHATBLHBIMU YHUCIIaMH,
coueTass YCTHbIE M NHUCBMEHHBIE TMPUEMBI, BBIIOJHATh BBIUHCICHUS C
VppalMOHAIbHBIMU YUCIAMU.

HaxoguTe 3HaueHHsI CTENEHENM C LENbIMM I[IOKA3aTeIMU U KOPHEH;
BBIYUCIISITh 3HAYEHUS YNCIOBBIX BBIPAKECHUM.

OKpyrisaTh [IE€UCTBUTEIbHBIE YHCIIA, BBINOJHATh TNPUKUIKY pe3ysbTaTa
BBIYUCJIEHUW, OLIEHKY YHCIIOBBIX BBIPAKCHUM.

YpaBHeHUs U HEPABEHCTBA

Pemiate nuHEHHbIE M KBaJIpaTHBIE YPAaBHEHMUSI, YPaBHEHHUS, CBOJSIIUECT K
HUM, TIPOCTEUIIINE APOOHO-pAIMOHAIIBHBIC YPABHEHHUSI.

Pemare mpocreidmme cHUCTEMBl JBYX JIMHEWHBIX YPAaBHEHUW C JABYMS
MEPEMEHHBIMU U CUCTEMBI JBYX YpaBHEHHI, B KOTOPBIX OJHO YypaBHEHUE HE
SABJISIETCS TMHEUHBIM (110 BU3yaIbHOM omope).

Pemate mpocteifiire TEKCTOBBIC 3aJaud alreOpaundeckuMm CrocoOoM ¢
MIOMOIIBI0 COCTABJICHUSA YPABHEHUS WIIA CHCTEMBI ABYX YPaBHEHUW C JABYMS
MEPEMEHHBIMHU.

[IpoBOaUTH MpOCTENIINE UCCIEAOBAHNS YPABHEHHUI U CUCTEM YpaBHEHUN, B
TOM YHCJIE C TPUMEHEHUEM TpadUyuecKuX Mpe/ICTaBlIeHu (yCTaHABIMBATh, UMEET
JIM YpaBHEHUE WIIK CUCTEMA YPABHEHUN PELICHHUS], €CIIM UMEET, TO CKOJIBKO, U TIP.).

PemaTe nuHelHbIE HEPABEHCTBA, KBAaJpPAaTHHIE HEPABEHCTBA; M300pakaTh
pelieHre HePaBEHCTB Ha YMCJIOBOM MPSIMOM, 3alUCHIBATH PEIICHHE C MOMOIIBIO
CHMBOJIOB.

Pemath  cucTeMBbl  JTUHEWHBIX HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOUAIONINE KBaJpaTHOE HEPABEHCTBO; H300pa)kaTb pEIICHHE CHUCTEMBbI
HEPABEHCTB Ha YUCJIOBOM MPSMOM, 3aMUCHIBATh PEIIEHUE C IOMOIILIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUU PA3IMUHBIX 3a]1a4.

DOyHKUUHA

Pacnio3naBate (PyHKIIMM W3y4YeHHBIX BUAOB. [loka3piBaTh CXeMaTHUYECKH
PAacIoNIOKEHUE HA KOOPJIMHATHOW IUIOCKOCTH rpadukoB ¢GyHkuui Buma: Y = KX,

k y
y=kx+b,,y=ax’*+bx +c,y=x3y = \/x, Y = = B 3aBUCUMOCTH OT 3HAYECHUI
X

K02((PHUITMEHTOB; ONMUCHIBATh CBOWCTBA (DYHKITUH.

CtpouTh U M300pakaTh CXeMaTHYECKU TrpadUKH KBAAPATUUHBIX (HYHKIIHA,
OIMMCHIBATh CBOMCTBA KBAJIPATHYHBIX (PYHKIIUH 10 UX TpaduKam.

Pacmo3naBaTh KBagpaTHuHy0 (YHKIHIO 1O (popMyIie, MPUBOIUTE MPUMEPHI
KBaIPAaTUYHBIX (DYHKIIMA U3 peaTbHOM KU3HU, GU3HKHU, TCOMETPHH.

YucsioBble NMOCI€10BATEILHOCTH H TPOTPECCH U

Pacmo3HaBaTh apu(METHYECKYI0 W TCOMETPUYECKYIO IPOTPECCHUU TIPH
pa3HBIX CcrocoOax 3aaHusl.

BBIMONHATE  BBIUMCICHUS C  HUCHONB30BaHWEeM (opmysl N-ro 4ieHa
apu(PpMETUIECKON U TEOMETPUUYECKON MPOTPECCUi, CyMMBI MEPBBHIX N WIEHOB (C
OTIOPO¥ HA CIIPABOYHYIO HH(POPMAIIHIO).



Pemarp 3amauu, CBSI3aHHBIE C YMCIIOBBIMM IIOCJIENOBATEIBHOCTSAMU, B TOM
YHCclie 331a4d U3 PealbHOM KU3HU (C MCIOJNIBb30BaHUEM KaJbKyJATOpa, HU(POBBIX
TEXHOJIOTHUH).

TEMATHUYECKOE IIJTAHUPOBAHUE

TemMarnueckoe TIJIaHUPOBAHHE M KOJWYECTBE YacoB, OTBOAUMBIX Ha
OCBOGHHE KaXJIO0M TeMbl yueOHOro mpeamera «Marematuka» QenepaibHOMl
aIaliTHPOBAHHON OCHOBHOHM 00pa3oBaTelbHONW MPOTpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHUsS OOYYAIOIMIUXCSA C 3aCPKKON TICUXMUECKOTO Pa3BUTHUSA, B IIEJIOM
COBMAJIAlOT C COOTBETCTBYIOIIMM pa3zeioM ¢eaepanbHOi pabodeil mporpaMMel
yueOHoro mnpeamera «MartemaTuka» oOpa30BaTEIbHON MPOrpaMMbl OCHOBHOTO
oOmiero odpazoBanus. [Ipu s3Tom Opranuzaius BpaBe caMa BHOCUTh U3BMEHEHUS B
COJIep)KaHUE M pachnpelereHrue ydyeOHOro Marepuana Mo rojaaM OOydYeHHs, B
MOCJIEA0BATEILHOCTh MU3YYEHUSI TEM U KOJIMYECTBO YACOB HAa OCBOCHHUE KaXKIIOU
TEMBbI, OTpEeJIeJICHUE OPraHu3aIlMOHHBIX (popMm 00yueHus u T.. OGOCHOBAHHOCTH
JTAHHBIX U3MEHEHHUM OmpeJessieTcsi BRBIOpaHHBIM 00pa30BaTEIbHON OpraHu3anuen
YMK, wuHAMBUAYaTbHBIMH TCUXO(PU3NYECKUMH OCOOCHHOCTAMH KOHKPETHBIX
oOyuaronuxcst ¢ 3[IP, cremeHbl0 YCBOGHHOCTH UMH  Y4eOHBIX  TeEM,
PEKOMEHJIAIMAMHU 110 OTOOPY M ajanTaluu yueOHOTO MaTepHalia 1o MaTeMaTHKe,
MpeCTaBICHHBIMU B [[0SICHUTENRHOM 3aIHCKE.
TEMATHUYECKOE IJIAHUPOBAHUE

«AJITEBPA» (ITIO TOJIAM OBYUYEHMUS)

YYEBHOI'O KYPCA

7 knace (He menee 102 u)

HasBanmue
pasneJia
OcHoBHBIC BUbI 1eATEJIbHOCTH
(TembI) OcHoBHOE conepxaHue
o0yyaruuxcsi
Kypca (4uciao
4acoB)
Yucna u [TonsiTve panoHaNbHOIO YHCTIA. CucremaTtusupoBat H  oforamarb
BbIUMCJIeHN | ApudmeTnyeckue JeNCTBUA Cc |3HaHus1 00 OOBIKHOBEHHBIX U JIECATUYHBIX
fl. palOHaIbHBIMU YHCIaMU. | JpOOsIX.
Panuonans |CpaBHeHue, ynopsagounsanue | CpaBHUBATh U YHOPSIA0YMBATHL ApodH,
Hble YHCJIAQ | pallMOHAIbHBIX YHCEIL. mpeoOpa3oBbIBasi MpU  HEOOXOAMMOCTH
(254) Crenenp c HaTYypaJbHBIM | IECATUYHbIE ApOoOM B OOBIKHOBEHHBIE,
MOKa3aTeJeM. OOBIKHOBEHHBIE B JIECTUYHbBIE, B

Pemienne ocHOBHBIX 3a/1a4 Ha ApooH,
MPOLEHTHI U3 PEATbHOM MPAKTUKHU.
[Ipu3Haku [OETUMOCTH, pPa3OoXKEHUS
Ha MHOKUTEJIN HATyPATbHBIX YHCEIL.
Peansubie 3aBucumoctu. Ilpsmag u
oOpaTHas MpONOPIMOHATHHOCTH.

YAaCTHOCTH B OECKOHEUYHYIO ACCATUYHYIO
TPOOB.
IIpumeHsTh pa3HoOOpa3HbIe CNIOCOOBI U

NMPUEMBI BbIYHCJICHUA 3HAYEHHH
APOOHBIX BBIPAXKEHMH, COACPIKALUX
OOBIKHOBEHHBIE W JCCATUYHBIC JPOOH:
3aMCHSATh npu HEOOXO0IMMOCTH




NECATUYHYI0 JpOoO0b OOBIKHOBEHHOW W
OOBIKHOBEHHYIO JCCITHUYHOW, TPUBOIWTH
BBIpaOKEeHHE K (dopme, Haubosee yaoO0HOU
JUISS  BBIYUCIICHUH,  TPEoOpa3oOBHIBATH
JIPOOHBIC BBIPAKCHHS HAa YMHOXXCHHC H
JeNieHHe  JeCATHYHBIX  Apolell K
JNCHCTBUSIM C LEJIBIMH  YHCIaMHu  (TIPU
HEOOXOIUMOCTHU c HaIPaBJISIOIICH
MTOMOIIIBIO).

IIpuBoANTL 4YHCJIOBbIE H OYKBEHHbIE
NpuMepbl CTEIIEHH C  HAaTypaJbHBIM
oKa3aTelieM, 00BICHSA 3HAYCHUS
OCHOBaHMSI  CTEINEHM M  IIOKa3aTels
CTCIIEHH, HAXOIWTh 3HAYCHMS CTCIICHEH

Buma a' (@ — m06oe paIHOHATBHOE
4yuciao, N — HaTypajllbHOE YHCIO) C
OTIOpPO¥ Ha CTIPABOYHYIO HH(POPMAITHIO.
[lonuMaTh cMBICT 3amucu  GOJIBIINX
ypceJl € TMOMOLIbI0  JIeCATHYHBIX
apobeii u  cremened umcaa 10,
IIPUMEHATH X B peajbHbIX CHTyalHsX.
I[IpumMensitb  NpPU3HAKU  JECITUMOCTH,
pa30KEeHUsI HA MHOKUTEIN HATYPaJIbHBIX
qucen.

PemaTh mpocreiilime 3a1ayM Ha 4YacTH,
HPOLIEHTHI, MPOIOPLHUM, HA HAXOXKAECHUE
npoOu  (TmporeHTa) OT BEJIMYMHBI U
BEJIMYMHBI TO €€ JApoOHu (IIPOLEHTY),
npoOu (TPOIIeHTa), KOTOPBIA COCTaBIISET
OJlHa BeNU4MHA OT Apyroil. [IpuBoaUTH,
pa3ouparTb, ONEHHUBATHL  Pa3JIUYHbIC
pellIeHNs, 3alluCh pPElIeHUH TeKCTOBBIX
3a1ad.

Pacno3HaBaTh M O0BSACHATH, ONUPASACH
Ha oTIpeieNeHus, PSIMO
IPONOPLUOHATIBHbIE u o0paTHO
MPONOPIMOHATIFHBIE 3aBUCHMOCTH MEXKIY
BEJINYMHAMU; IPUBOAUTH MPUMeEPbI dTUX
3aBHCUMOCTEH W3 peallbHOTO MHpa, U3
JPYTUX y4eOHBIX PEAMETOB.

Pemrate IpocTenmne NPaKTHKO-
OpPMEHTHPOBAHHbIE 3aJa4M Ha Jpoou,
NPOLEHTbI, MNPAMYKW H OOpPaTHYIO
NPONOPUHOHAIBLHOCTH, IPONOPIHUH.

Anredpaunye
CKHe
BBIPaKeHUA

(27 v)

bykBennbie BBIPAYKEHUSI.
ITepemennsble. JlonycTUMbIE 3HAYEHUS
nepeMeHHbIX. POpMYyIIBI.
[IpeoGpa3oBanue OyYKBEHHBIX
BBIPQXXEHHUM, pacKpbpITHE CKOOOK U
NpUBEJCHNUE TIOJJOOHBIX ClIaraeMbIX.

OBiazerb Ha  0a30BOM  YpOBHeE
anreOpanyeckon TEPMUHOJIOTUEN u
CHUMBOJINKOM, MPUMEHATH €€ B IpoIecce
OCBOEHHUA y4yeOHOro MaTepuaia.

Haxonutb 3HAYEHUS OYKBEHHBIX
BBIDAKEHUN NPU 33JaHHBIX 3HAYEHUSAX




CBolicTBa CTENEHUW C HATYpPaIbHBIM |OyKB;  BBIIOJHATH  BBIYUCICHUA IO
MOKA3aTeJIeM. dhopMmyam.
MHOro4JIeHBI. Cnoxxenue, | BBINOJHATL  MPeoOpa3oBaHUs  1LIE€JIOTO
BBIYHTAHHUE, YMHOKEHUE | BHIPQXEHUSI B MHOTOUYIEH IPUBEICHUEM
MHOT'OWICHOB. @opMyJibl | TOJOOHBIX ~ ClIaraeMblX,  PAaCKpbITHEM
COKpAILIEHHOTO YMHOXKEHHUSI. | CKOOOK.
Pa3znoxenue MHOT'OUJICHOB Ha | BBIMOJIHATh YMHOXEHUE OJHOWIECHAa Ha
MHOKUTEH. MHOTO4JIEH U MHOTOWJIEHA Ha MHOTOYJIEH,
NpUMeHSTh (POPMyYJIbl KBajipaTa CyMMbI U
KBajjpaTa pa3HOCTHU C OMNOpPOW Ha
CIPaBOYHYIO HH(OPMALIHIO.
OcyuiecTBaASTH pasiioxeHue
MHOTOWICHOB HAa MHOXHUTEIH IyTEM
BBIHECCHHUS 3a CKOOKH o0miero
MHOKUTENS,  HpUMEHEHUs  (OPMYJIbI
pasHoCTH KBaJIpaToB, hopmy
COKpaIIEHHOT0 YMHOKEHHUSI C OIOpON Ha
CIPaBOYHYIO UH(POPMALIHIO.
IIpuMeHsaTH npeoOpa3oBaHue
MHOTOYJIEHOB /ISl PEIICHUs Pa3InYHbIX
3a7ad4 =~ U3 MAaTE€MaTUKH,  CMEXHBIX
IIPEMETOB, U3 PEATIbHON IIPAKTUKH.
3HAKOMHUTBLCSI € HCTOpHUEl pa3BUTHUA
MaTeMaTHUKH.
YpaBHeHnusi | YpaBHEHUE, npaBuia | Pemarp JIMHEMHOE ypaBHEHUE C OJHOU
" npeoOpazoBaHus YpaBHEHUS, | IEPEMEHHOM, NpUMeHA npaBuiIa
HEPaBeHCTB |PABHOCUIBHOCTb YPAaBHEHUM. IEpEexXo/la OT MCXOJHOTO YPAaBHEHMSI K
a JluneliHoe  ypaBHEHHWE C  OJHOU |paBHOCHJIBHOMY €My OoJiee TpOCTOro BHA.
(20 v) IIEPEMEHHOMN IIpoBepsiTh, ABIIIETCA JIM KOHKPETHOE
NEPEMEHHOM, pelleHne JIMHEHHBIX | YMCII0 KOPHEM YPABHEHHUS.
ypaBHeHud. Pemenme 3agau ¢ |IlonOmpares mnpuMepsl  Iap  4ucell,
MOMOUIbIO YpPaBHEHUH. SIBJIMIOIIMXCSL  PELIEHHWEM  JIMHEWHOTO
*JluneiitHoe ypaBHEHHE C JBYMs | ypaBHEHHUS C ABYMS [IEPEMEHHBIMHU.
nepeMeHHbIMM U ero  rpa¢uk™.|CTPpoMTh B KOOPJAMHATHOM IJIOCKOCTH
CucreMa nByX NTUHEHHBIX ypaBHEHUH |rpaduk JIMHEHMHOTO YpaBHEHHUS C ABYMsI
C JByMs TIepeMeHHbIMU. PelieHue |nepeMeHHbBIMU (MIpU HEOOXOAMMOCTH C
CUCTEM YpaBHEHHUI CIOCOOOM | HCTIOJIb30BAaHUEM  CMBICIIOBOM  OIIOpBI);
MIOJICTAHOBKH M CIIOCOOOM CJIOKEHUS. |IMONb3YSCh rpadukom, NPUBOAUTH
NpuMepbI PEILICHUS YPaBHEHUS.
Haxoauth pelieHHe CHCTEMBI JBYX
JIMHENHBIX ypaBHEHUU c IBYMs
MIEPEMEHHBIMU C OIOPON Ha aJrOPUTM
y4eOHBIX TeHCTBUH.
CocraBisiTh U pemiaTh YPaBHEHUE WU
CUCTEMY YpaBHEHHH IO YCIIOBHIO 3a]1a4H,
WHTEPIPETUPOBAaTh B COOTBETCTBUU C
KOHTEKCTOM 3a/1aun MOy YEHHBIHN
pe3yNbTaT ¢ OMOPOil Ha BONPOCHBIN IUIAH.
Koopaunar |Koopaunata Toukm Ha mnpsmoil. | M3o0pakaTs Ha KOOPIMHATHOW HpsIMOU

bl

Yucnosele npomMexxyTku. PaccrosiHue

TOYKH, COOTBETCTBYIOIIINEC 3alaHHBIM




u rpadpuku.
DOyHKUNH
(24 4)

MEXIy JBYMsI TOYKaMH
KOOPJMHATHOMU IIPSAMOM
[IpsimoyronbHasi cucteMa KOOpIMHAT
Ha 1iockocTh. llpumepsr rpadukos,
3ajaHHBIX  ¢GopMmynamMu.  YreHue
rpaduKOB peabHBIX 3aBUCUMOCTEH.
[TonsiTue GbyHKIHM. I'paduxk
¢ynkumu.  CpoiicTBa  (yHKUUH.
Jlunetinas  pynkmusa. Iloctpoenue
rpadpuka JUHENHON byHKIMH.
I'paduk Gpyukiuun y = KX + b.

KOOpJIUHATaM, JIy4H, OTPE3KH, UHTEPBAJIbI;
3alMUChIBaTh MX Ha  anreOpanyeckoM
SI3BIKE.

OTtMeyaTh B KOOPAMHATHOIH IJIOCKOCTH
TOYKM 1O 3aJaHHBIM  KOOpJIUHATaM;
CTPOUTH rpaduku HECJIOKHBIX
3aBUCHUMOCTEH, 3a/laHHBIX (opMyJiaMH, B
TOM 4YHCIE€ C TIOMOLIbIO IH(PPOBBIX
nabopaTopuid.

IIpuMensiTh, U3y4YaTh NpenMMYIleCTBa,
HHTEpPNpPeTHPOBATH rpaduyeckuit
croco0  MpeACTaBICHHS W aHaIu3a
pa3zHoo0pa3HO KUZHEHHON HH(OPMALIUH.
OcBauBaTh Ha 0a30BOM ypOBHE INOHSTHE
(GbyHKIMU, OBIaneBaTh (HYHKIMOHAIBHOM
TEPMUHOJIOTUEN.

Pacno3naBaTh JIMHEHHYIO QYHKLIUIO Y
kx + b, omuchiBaTh €€ cBoOiicTBa B
3aBHCHUMOCTH oT 3HaYEHUN
KO3 PUITUEHTOB kK wu b (pum
HEOOXOJMMOCTH C OMOPO Ha aNrOPUTM
IIPaBUJIA).

Crpouth rpaguku JTUHEHHON (GYHKINH,
¢byukiuuy = kx + b

Hcnoab3oBars nuudpoBbie pecypesl 1
NoCcTpoeHus TpapukoB  (QYyHKIMA U
U3YYEHHUS UX CBOMCTB.

[IpuBOoauTH IIPUMEPBHI JIMHENHBIX
3aBHCHUMOCTEH B pealbHBIX IpOLEccax U
SIBIICHHSIX.

IloBTOpPEHME
u
0000menue
69

[ToBTOpEeHHE OCHOBHBIX TOHATUH U
METOJ/IOB Kypca 7 kiacca, 00o0mieHne
3HAHUU.

BriOupaTs, NPUMEHATH Croco0bI
CpPaBHEHMUSI quced, BBIUHCIICHUH,
npeoOpa3oBaHUil BBIPAXKEHUH, PpEIICHUS
ypaBHEHUW TIPH  HEOOXOJUMOCTH  C
HaIPaBJIAOLIEH TOMOILBIO.
OcyuecTBasTh CAMOKOHTPOJIb
BBINOJIHAEMBIX JEHCTBUI U CaMOIIPOBEPKY
pe3ynbrara BBIYMCIICHH,
npeoOpa3oBaHui, TOCTPOSHUH.

Pemars,  mnpocreiilume  3agaum U3
peasbHOI KU3HH, NPUMEHATH
MaTeMaTH4eCcKHe 3HAHUSl M PEUICHHS
3a/1a4 U3 IpyTuX MPEIMETOB.
Pemate npocreumme
3ajavm, CPaBHHMBATD,
CMoCco0bl PEUICHUS 3a/1a4u.

TeKCTOBbIE
BBIOHpATH




8 kiacc (e menee 102 u)

Ha3Banue
pasaeJia
OcHoOBHBIE BUBI AeSITEILHOCTH
(TeMbI) OcHoBHOE coaepxaHue
o0yuarouuxcst
Kypca (4uciao
4acoB)
Yuciaau KBagparHblii kKopeHb U3  uwucia. | PopMyaTupoBaTh ompenejeHue
Bblunciaenn |*[lonstne 00  WppaMOHATBHOM | KBaJPaTHOTO KOPHS u3 qucia,
sl yucne. Jlecsatuunple TpUOIMKEHUS | apU(PMETHUECKOT0 KBaJpaTHOTO KOPHS MpuU
KBaaparubl |UppanuoHaIbHbIX YUCEIN. HEOO0XOAUMOCTH C BU3YAJIBHOM OMOPOii.
€ KOpHH JeiicrBurenpubie yucna. CpasHeHue | [IpuMeHsATH oIeparuio W3BJICUYCHUS
(15 ) JIEMCTBUTEIIbHBIX YHCET™. KBaJPAaTHOIO KOPHS M3 4YHUCIA, HMCHOJb3YS
Apudmernueckuii KBaJ[paTHBIH | IPY HEOOXOIUMOCTH KAJBKYJISATOP.
KOPEHb. OueHuBaTh KBaJpaTHbIE KOPHU IIEJIBIMU
YpaBHeHue Buja X2 = a. YHCIIaMU U IeCATUYHBIMU APOOSIMHU.
CaoiicTBa apupmeTrnueckux | CpaBHMBATH " yHOPS/104YMBATH
KBaJPaTHBIX KOpHEH. | palMOHAIbHbIE M HppaIllMOHAIbHBIE YHCIIA,
[Tpeobpa3oBanue YHCJIOBBIX |3alIUCAHHBIE C  IIOMOIIBIO  KBaJIpaTHBIX
BBIPAKEHU, coJiepXKaliux | KOpHEel npu HEOOXOUMOCTH c
KBaJIpaTHbIE KOPHHU. HaIpPaBJISAOLIEH TOMOILBIO.
HccaenoBars ypaBHEHHUE X2 = a, HaxXOJUTh
TOYHBIE U TPHOIKEHHBIE KOpHU Tipu & > 0.
HUccaenoBarb cBoiicTBa KBaJpPATHBIX
KOPHEM, IPOBOJISl YUCIIOBbIE IKCIIEPUMEHTHI C
UCII0JIb30BAaHUEM KaJIbKYyJIATOpa
(komIMIBIOTEPA).
IIpuMensaThL cBOMCcTBAa apu(pMeTHYECKHX
KOpHeil st npeoopa3oBaHuA
BbIPAKEHHH.
BbInoaHATH npocreiniue
npeodpa3oBaHusl BBIPAKECHUM, cOAepKaIIUX
KBaJIpaTHbIe KOpHU. BbIpaxkaTh mepeMeHHbIe
U3 TEOMETPUUECKUX U (pu3nyeckux (opmyi
Mpu HEOOXOAMMOCTH C OTIOPOI Ha MPaBUIIO.
BobruncasarTs 3HAYEeHMH BBIPAKECHU,
coJIepKalluX KBaJIpaTHbIE KOPHU, UCIIONb3YS
pU HEOOXOTUMOCTH KaJIbKYJISATOP.
Hcnoab3oBaTh B XOJ€ peIIeHUs 3aaad
3JIEMEHTApHbIE TPEJCTABJICHNUS, CBA3AHHBIE C
MpUOIMKEHHBIMU 3HAUEHUSMU BEJTMYHH.
3HAaKOMHUTbCA C  HUCTOpUEH  pa3BUTHA
MaTeMaTUKH.
Yucaa u Crenenp ¢ 1enbiM  nokasareneM. | @opMy/aTUpoOBATH oOmpeiesieHHe CTEIEHU C
Bbluncjaenn |CraHgapTHas 3aluch Yucia. LenbIM ToKa3areneM (IMpu HeoOXOAMMOCTH
s1. Crenenb |Pa3mepbl OOBEKTOB OKPYIKAIOIIETO |10 BU3YAIBbHOH OIope).
¢ HeJbIM Mupa (0T 31eMeHTapHbIX uacTul] 10 |[IpeacTaBasTh 3amuch OONBIIMX W MaJbIX
nokasareJjie |KOCMHUYECKUX 00BEKTOB), |4ncesl B cTaHIapTHOM Bujae. CpaBHHUBATh
M JUIUTETHHOCTh MIPOLIECCOB B|UMcla W BEJIMYMHBL, 3alUCaHHbIE C

(79)

OKpY’KaroIleM MUpE.

ucroab3oBanueM crerneuu 10.




CaoiicTBa
[I0Ka3aTeIIEM.

CTCIICHHU C O EJIbIM

Hcnonb3oBath 3anMuch qucen B
CTaHJApTHOM  BHJE  JUII  BBIPOKEHUS
pa3MepoB 00BEKTOB, JUTATEIBHOCTH
MIPOIIECCOB B OKPYKAIOIIEM MHUPE.

®opMyJIHpPOBAaTh, 3anMchiBaTh B
CHMBOJIHYECKOii popme "

WLIIOCTPUPOBATh NpPUMepPaMH CBOMCTBa

CTENEHW C IMeJbIM [oKa3aTeneMm (mpu
HEOOXOIMMOCTH c HCIIOIb30BaHUEM
BHU3yaJIbHOU OTIOPHI).

IlpumeHsAiTh  cBoOMiCTBA  CTEIIEHU I

npeoOpa3oBaHusl BBIPAKEHHM, COIEPIKALINX
CTEMeHH C  LeJIbIM  [OKa3aTreleM  C
WCIOJIB30BAHUEM CIIPABOYHON HH(pOpMAIIHH.

BoimoansaTs  fAeiicTBHST ¢ 4MCIaMy,
3alIMCaHHbIMHU B CTaHJapTHOM BUJC
(YMHOXXEHHE, JIeieHHe, BO3BEACHUE B
CTETICHB).
Anareopanye |KBanpatHsiii TpéxwieH. Pasnoxenue|Pacmo3naBaTh — KBaJpaTHBIA  TPEXUIEH,
cKue KBaJ[PaTHOTO TpEXUIeHa Ha | yCTaHABIINBATh BO3MOXHOCTb ero
BBIPAKEHHUS | MHOKUTEIIH. Pa3NOKEHUS Ha MHOKUTEIH.
. PackaaabiBaTh Ha MHOKUTEJIH
KBaapaTtnsl KBaJ[paTHBI TPEXUIEH C HEOTpULATEIbHBIM

# Tpéx4JieH
(CRY

JUCKPUMHHAHTOM IIPU HEOOXOJIMMOCTH C
OMOpOil Ha AJITOPUTM IIpaBUJIA.

Aaredpanue | Anredpanueckas ApoOs. Jonyctumblie | 3anuchiBaTh aireOpandyeckue BBIPAKEHHUS.
CKHe 3HAuUEHUsl MEePEeMEHHbIX, BXoagmux B|HaxoanTn obmnacTb ompeeneHus
BbIPa:KeHUsl |anredpandyeckue BBIPXCHHUS. | PAIIHOHATBHOTO BBIPAKCHHSI.

. OcHOBHOE CBOMCTBO anreOpandeckoil | BBIMOJHATH UYUCIOBBIE TOACTAaHOBKM U

Aaredopanue | 1po6u. CokpalieHue Jpooei. BBIYMCJSITH 3HAYCHUE TPOOH, B TOM YHUCTIE C

ckasi Apodb | CrokeHue, BBIYUTAHHE, YMHOKEHHE |TTOMOIIbIO KAIbKYJISATOpA.

(15 9) U jaeneHue anreOpanueckux ApoOei. | DopMyaupoBaThL  OCHOBHOE  CBOMCTBO
[Tpeobpa3zoBanue BbIpa)XEHUI, | anreOpandeckoll JpoOW U NMPUMEHSTHh €ro
cojiepxaniux aaredopandeckue apodu. | s mpeoOpa3oBaHus ApoOei.

BoinoaHsaThs neiicTBusA ¢ alreOpandecKUMU
TPOOSIMHU npu HEO0OXOAUMOCTH c
Hampaplsiome  momoiniplo.  [IpuMeHsTH
peoOpa3oBaHusl BBIPAKEHUH IS pEIICHUs
3aga4. Beipaxath nmepemMeHHble U3 Gopmyi
(puznueckux, F€OMETPUYECKHX,
OTMHCHIBAIONINX OBITOBBIC CUTYyallUH) TMIPH
HE00X0IUMOCTH c HaIpasJIgoIen
MIOMOUIBIO.

VYpaBuenusi |KBagpatHoe ypaBHenue. HemnonHoe|Pacnmo3naBaTh KBaJpaTHbIE ypaBHEHUS.

" KBaJgpaTHoe YypaBHeHue. Popwmyia|3anucbiBaTh bopmyay KOpHEM

HEPABEHCTB |KOpHEH  KBAJpaTHOTO  YpaBHEHUS.|KBaJIpaTHOTO YpaBHCHHS, pemiathb

a. *Teopema Buera™. KBa/IpaTHble YpPaBHEHHsI — TIOJHBIE U

KBaapatubl |Pemenve ypaBHeHMI, CBOJSIIMXCS K|HEMOJHbIE (C MCIOJB30BAaHUEM CIPAaBOYHOMN

e kBagpaTHeIM. [Ipocreiimme apoOHO- |uHDOpMALINN).




YPaBHeHHSl |PallOHAIbHBIC YDABHECHUS. IIpoBoauTh mpocTeiiine HCCACAOBAHUA
(154) Pemienne  TEKCTOBBIX — 3aJad € |KBaJpaTHBIX YPABHEHUM.
IIOMOUIBIO KBAJIPATHBIX ypaBHeHUU. |Pemiat,  ypaBHeHHMs, CBOAsIIMECs K
KBaJ[paTHBIM, C TIOMOUIBIO PE0OPa30BaHUA U
3aMEHOM  TNEPEMEHHOMN C omopoil Ha
AITOPUTM IIPABUIIA.
HabGawaars M aHaAJIM3MPOBATHL  CBSA3b
MEXIy KOpPHAMH U  KodpduuueHTamu
KBaJIpaTHOI'O yPaBHEHUS.
*TIpumensate Teopemy Buera nns peunieHus
3a/1a4 (C UCTOJIb30BaHUEM o0Opa3sia)™.
Pemarnb TeKCTOBbIE 3aga4m
areOpanyeckuM CIocoOOM: NMEpPEXOaUTh OT
CJIOBECHOH (hOpMYyIIMPOBKH yCIIOBHSA 334U K
ayreOpandyeckoit MoJesIu MyTEM COCTaBIICHUS
ypaBHeHUss  (IpU  HEOOXOAUMOCTH  C
HaIpaBJAOLEN HOMOIIBIO); pemars
COCTABJICHHOE YPaBHEHUE;
MHTEPIPETUPOBATH PE3YJIbTAT.
3HaKOMHMTBC € HMCTOpPHEH  pPa3BUTHUA
anreopshl.
YpaBHenusi |JluHeiiHoe ypaBHeHHMEe ¢ 1ByMs|Pacmo3dHaBaTh JIMHEHHBIE YPaBHEHHs C
U HEPEMEHHBIMH, €ro rpaduK, IpUMeEpHI | ABYMS IIePEMEHHBIMU.
HEPABEHCTB |pCIICHUS  ypaBHEHW B  1edblX | CTpouTh rpaduKy JTHHEHHBIX YpaBHEHUH, B
a. Cucrembl |4uciax. TOM 4YHCJIE MCIOJIb3ys HU(POBBIE pecypchl
ypaBHeHuii |Pemenue cucrtem JByX JMHEHHBIX |(IIpM HEOOXOJUMOCTHU C ONOPOIl HA aIrOPUTM
(13 9) YpaBHEHUH C JBYMs IEPEMEHHBIMU. | ydeOHBIX ACHCTBUIL).
ITpumepsl peleHus cucreM | Pazinuyars rapajieabHble u
HEJIIMHEWHBIX YPAaBHEHMH C JIByMs |II€pECEKAIOLINECS psiMbIE 1o ux
NEPEMEHHBIMH. YpaBHEHUSIM.
*T'papuueckas uHTepnperanys | Pemars  cUCTEMBI  IBYX — JIMHEHHBIX
YpaBHEHHUS C JBYMs NEPEMEHHBIMHM U |ypaBHEHMM ¢  JByMS  I€pEMEHHBIMU
CUCTEM  ypaBHEHMH C  JByMs |[IOACTAaHOBKOM U CIOKEHUEM.
NepPEMEHHBIMU ™. PemaTe mpocreimme CUCTEMBI, B KOTOPBIX
Pemenne  TEKCTOBBIX  3ajady  C|OJHO U3 YPaBHEHHUH HE SBISAETCS JIMHEWHBIM
IIOMOIIBIO CUCTEM YPAaBHEHMI. IpM  HEOOXOIMMOCTH C  HamlpabJsiolIei
IIOMOLIBIO.
*TIpuBOaUTH rpadpuyeckyro
HHTEPNPETANMI0 DPCIICHUS YPaBHEHUSA C
JBYMsI IEPEMEHHBIMHU U CUCTEM YPaBHEHHH C
JBYMSI IEpEMEHHBIMU. *
Pemate TEKCTOBbIE 3aga4u
alreOpandeckuM CrIocoOOM.
YpaBHenusi |UucnoBsle  HepaBeHCTBAa M UX|DopMyJHpPOBaTHL  CBOICTBAa  YHMCIIOBBIX
u CBOMCTBA. HEpPAaBEHCTB,  WIUIIOCTPUpPOBaTh HUX  Ha
HepaBeHcTB |HepaBeHCTBO ¢ OAHOW NEPEMEHHOM. | KOOPIAMHATHOW MPSIMOM.
a. JIuneiinble HepaBeHCTBA ¢ OAHOU | [IpMMeHSITH CBOMCTBAa HEPABEHCTB B XOJE
HepaBeHncTB |niepeMeHHON U uX pemieHue. CUCTEMBI | pellieHHs 3a/1a4.
a JUHEHUHBIX HEPAaBEHCTB ¢ OAHOU |PemaTh JMHEHHBIE HEPABEHCTBA C OJHOU

(12 v)

MIEPEMEHHOM U UX PEIICHHE.

IIEPEMEHHOM, n300paxarb peuieHue




N3o0pakeHne pemieHns JTUHEHHOTO

HEpPABEHCTBA HA YMCJIOBOM MPSMOM.

HEpaBEHCTBA W MX cucreM Ha|Pemars cHCTEMBbl JIMHEWHBIX HEPAaBEHCTB,

YUCJIOBOU MPSMOM. u300paxarb pelIeHue CUCTEMbl HEPABEHCTB
Ha YUCIIOBOW MPSAMON NpU HEOOXOIUMOCTH C
BHU3yaJIbHON OMOPOM.

®yukuun. |[lonsrue GyHKIUH. Obnacts | Ucniosib30BaTh (GYHKITMOHATIBHYIO

OcHOBHbIE |ONpEICICHUS U MHOKECTBO 3HAUYECHU! | TEPMHHOJIOTHIO M CHUMBOJIMKY.

NOHSATHS GYHKITUH. CriocoOmr 3a7aHus | BeluMcasaTh 3HaYeHust QYHKIMN, 3a1aHHBIX

(S byHKIMA. bopmymnamu (mpu HEOOXOIUMOCTH
['padux byHKINN. CBolicTBa | MCTIONB30BaTh  KaJIbKYJIATOP); COCTABISATH
byHKIMM, UX OTOOpakeHHE  Ha|Ta0JIUIbI 3HAYeHHI QYHKIIH.
rpaduke. CTpouTh 10 TOYKaM rpadpuku QyHKIIHA.

OnucehiBaTh CBOicTBA (DYHKIMU HAa OCHOBE
e€ rpaduyecKkoro IMpeaCTaBICHUS  IPU
HEO0XO0UMOCTH c HaIpaBJIsOIIEH
IIOMOIIBIO.

HUcnoan3oBatb (GYHKIIMOHATIBHYIO
TEePMHHOJIOTHIO H CHMBOJIUKY.
HUccaenoBarb IpUMEPBI rpadukos,
OTPXAIIIUX  PEAIbHBIE  IPOLECCHl U
spieHus. [IpMBOAUTH MpUMePHI IPOLECCOB
Y SIBJICHUU C 3aJJaHHBIMU CBOMCTBAMH.
HUcnoab3oBatb KOMIILIOTePHbIE
nporpaMmbl Uil TOCTPOEHUS TIpaduxos
(YyHKIMI ¥ M3yYEeHHSI X CBOMCTB

®yukoun. |YreHue u moctpoenue rpadukoB| HaxoauTh ¢ momouibio rpaguka QyHKIUN

YucaoBble | QyHKIHH. [Ipumepsl  rpaduKOB |3HAUYEHHE OJHOH U3  paccMaTPUBAEMBIX

GyHKun GyHKIMA, OTpaKaIOIMUX PeabHbIE | BEJIMUMH 110 3HAYEHUIO JIPYTOM.

9 ) IIPOLIECCHI. B HeclOXKHBIX  Clly4yasX  BbIpPaKaThb
DyHKINH, ONMUCHIBAIOLIME NPIMYIO U | (popmyaoii 3aBHCHMMOCTH MEXIY
00paTHy10 MPONOPLMOHAIbHBIE | BETMYMHAMM.
3aBUCUMOCTH, ux rpaduky. | OmUCHLIBATH XapakTep HW3MEHEHHS OJHOMI
['unepbomna. BEJIMYMHBl B 3aBUCUMOCTH OT H3MEHEHUS
I'paduk QyHKIIH Y = X2 JIpyTou
@dynkmuuy = X2,y = x5,y = /x,y |PacnosnaBarh Buibl U3y4aeMbIX (YHKIHIA.
- E; *rpaduueckoe peleHne IToka3bIBaTh CXeMATH4YECKH I10JI0KEHHUE Ha

x . - KOOpPJIMHATHOM MIJIOCKOCTH rpadukoB

YpPaBHEHUU U CUCTEM YPABHEHUH. —— BUIa: y = X y =3,
Y= VR Y=L
Hcnouab30BaTh PyHKIIHOHAJIBHO-
rpadguyeckue npeacTaBjaeHus Ui
pEeILIeHUs U UCCIIEIOBaHMS YPAaBHEHUN U
CUCTEM ypaBHEHUH.
IIpuMensiTe uM(ppPOBBIE pecypchbl Ul
MOCTPOEHUS IPpaUKOB PYHKIIUI.

IMoBTopenue |[loBTOpeHNEe OCHOBHBIX NOHATUN U |[IpUMEHATH C€HMOCOOBI CpPAaBHEHHUS YHUCEIl,

U METOI0B KypcOoB 7 H 8 KIIAcCOB, |BbIUUCIECHUH, MpeoOpa3oBaHUil BBIPAKEHHIA,

00001IeHue |0000IIEeHNE 3HAHUM. pelIeHns ypaBHEHUH.




(64)

OcymecTBiasiTh CAMOKOHTPOJIb
BBIIIOJIHSIEMBIX JEHCTBUA M CaMOIIPOBEPKY
pe3yibTaTa BBIUMCICHUN, MpPeoOpa3oBaHUM,
IIOCTPOCHHUH.

Pemars 3amaum W3 peanbHON KHU3HH,
NPUMEHAThL MAaTEMaTUYECKUE 3HAHUS UL
pellIeHMs 3a/1a4 U3 APYTUX IPEIMETOB.
Pemath TeKCTOBBIE 3aJa4W, CPaBHUBATH,
BbIOMPATH CIOCOOBI PEIICHUS 3a7[aUH.

9 kjacc (ae meree 102 )

HasBanmue
pasiena
OcHoBHbBIE BU/IbI 1eSITeJILHOCTH
(TembI) OcHoBHOE conepxaHue
o0yuaromuxcst
Kypca (4uciao
4acoB)
Yucaa n PaunonansHbie yucia,| Pa3BuBaTh mNpeacTaBJeHHs] O 4YHUCIaX: OT
BBIYMCJIEHN | *UppalMOHaIbHbIE YKCIa, KOHEYHBIC | MHOKECTBA HATYpPAJIbHBIX YHCEN O MHOXXECTBA
s U OCCKOHEUYHBIC [ECATUYHBIC APOOU.|NEHCTBUTENBHBIX YHCET.
JeiictBuTen | MHOXKECTBO JNEHCTBUTEIBHBIX 4YHCEIL;, | O3HAKOMUTbHCSI c BO3MOXHOCTBIO

bHbIE YHCIIa
(G )]

JEHCTBUTEIIbHBIE qucia KaK
OECKOHEUYHbIE JECATHYHBIE JpOoOu.
B3auMHO OJHO3Ha4YHOE COOTBETCTBUE
MEXy MHO>KECTBOM
JENCTBUTEIBHBIX qHCcen u
MHOKECTBOM TOYEK KOOpPAMHATHOMN
IPSIMOA.

CpaBHeHUE IEHCTBUTENBHBIX 4YHCED,
apudmeTnyeckue JIEHCTBHS c

NENCTBUTENbHBIMH YUCIaMU.*
[TpubmmkEéHHOE 3HAYCHHUE BEITMIHHBI,
TOYHOCTh MPUOITUKESHHUS.

Oxkpyrnenne uwucen. Ilpukunka wu
OIICHKA Pe3yJIbTaTOB BBIUYUCICHUN.

IPEICTaBICHNs JCHCTBUTEIBHOIO 4YHUCIIA Kak
OECKOHEUHOU NECATUYHOU IpoOH, MPUMEHATH
JeCATUYHbIE MPUOIMKEHUS pPALMOHAIBHBIX U
UPPALMOHATIbHBIX YHUCEN.

*3anuceIBaTh, CPABHUBATH
YHOPSII0YMBATH JICHCTBUTENbHBIE YnCIa™.
BbInoJHATH, couyeTass yCTHbIE U IHCbMEHHBIE
npuEMbI, apuMeTHYeCKHe JeHCTBHUS C
palOHAIBHBIMM YMCIIAMH; HAXOAUTH 3HAYCHUS
CTETNIEHEH C LEJIBIMM IOKA3aTesIMM U KOpHEW;
BBIYUCJSITH 3HAUEHUS YHCIIOBBIX BBIPAXKEHUH.
IHonyyurs mnpeacraBjeHHe O 3HAYUMOCTH
JNEHUCTBUTENIBHBIX  4YHCEI B IPAKTUYECKOH
JEeATEIbHOCTH YEIIOBEKA.

AHaIM3UpOBaTh U A€JaTh BBIBOABLI (IOC]IE
COBMECTHOI'0 aHaJIHU32) 0 TOYHOCTH
NpUOMDKEHNUs JEHCTBUTENBHOTO YHCia TpHU
pELIeHNN 3a1a4.

u

OxkpyrasaTs JeNCTBUTENbHBIE qucIa,
BBINOJIHATH NPUKHIAKY pe3yJprara
BBIYHCIICHUM, OLEHKY 3HA4CHHH YHCIIOBBIX
BBIPAKCHUI.
3HAKOMHUTbCSI  C  WCTOpUEH  pa3BUTHSA
MaTeMaTHKH.
YpaBuenusi |JluneiiHoe  ypaBHeHue. Pemenue | OcBaumBaTh, 3allOMHHATL W NPUMEHATH
" YpaBHEHUH, CBOJISALIUXCS K|rpaguyeckue  MeTOAbl  IIPU  PEIICHUHU
HEPABEHCTB |JINHEIHBIM. YpaBHEHMH, HEPaBEHCTB M HX cHcTeM (TpHu




a. KBanparnoe ypaBHenue. Pemienue|HeoOXOIMMOCTH € ONOpPOM Ha  alrOPUTM
YpaBHeHusi |ypaBHEHHUI, CBOJISIIUXCS | yUCOHBIX IEHCTBUN).
¢ OJHOM K KBaJIpaTHBIM. bukBaznpaTHbie | Pacnmo3naBaTh 11e1bIe U JPOOHBIEC YpaBHEHUS.
NepeMeHHOM | YpaBHEHHUS. Pemarnb JINHEHHbIE Hu KBaJpaTHbIe
(14 9) *Tlpumepsl  pelieHHUs  ypaBHEHUH | ypaBHeHMsI, YPAaBHEHHUSA, CBOJSIIMECS K HUM,
TpEeTbE M  YETBEPTOM  CTEIECHEH | IpOoCTEeHIIne JIPOOHO-PALIMOHAJIbHBIE
pa3iI0KEeHNUEM Ha MHOKUTEIH. YpaBHEHUS.
Pemenue npoOHo-panroHanbHBIX | [Ipeaiarath BO3MOXKHBIE CHOCOOBI PELICHHS
YpaBHEHUH. TEKCTOBBIX 3a7a4, 00CY:KAaTh HX H pelaThb
Pemenue TEKCTOBBIX 3a/1a4 | TEKCTOBBIE 33JJa4l Pa3HbIMU CIIOCOOaMHM.
anredpandeckuM METOAO0M. 3HaKOMUTBHCH c ucropuen pa3BUTUA
MAaTeMaTUKHU
VYpaBuenusi |JluneiiHoe ypaBHeHwe ¢  1ByMs|OcBauBaTh W NPUMEHSATh NPUEMBI pELICHUS
U MEPEMEHHBIMH U €ro TpaduK. CHUCTEMBI JIBYX JIMHEHWHBIX YPaBHEHUH C JIBYMS
HepaBeHCTB |CucTeMa JBYX JMHEHHBIX YPaBHEHUM |[[IEPEMEHHBIMU M CHCTEMbI JIBYX YPAaBHEHUH, B
a. C JOByMA IIEPEMEHHBIMH H €€ |KOTOpPbIX OJHO YpPaBHEHUE HE  SBISIETCA
Cucremsl pemienue. Pemienune cucteM ABYX |JMHEHHBIM (TI0 BU3YalIbHOMU OIMOPE).
ypaBHeHMii |ypaBHeHHU, OJHO W3  KOTOpHIX | Mcmoib3oBaTh (pyHKIMOHANBHO-TpaduvIecKue
(14 9) JUHENHHOEe, a Jpyroe — BTOPOM |IPEACTABICHUS A1 pelieHUs W Uccie0BaHus
CTEIICHH. YPaBHEHUH U CUCTEM.
['padmyeckas UHTEpIpETalys | AHATU3MPOBATh TEKCThI 3aJa4, pemiaTb HX
CUCTEMBl  ypaBHEHUH ¢  JByMs |adreOpanyeckuM CIOcOOOM: mepexoauTh OT
MIEPEMEHHBIMH. CIIOBECHOM (OPMYITUPOBKH YCIOBHS 3a7aud K
Pemenue TEKCTOBBIX 3a/1a4 | anreOpandecko MoJenu IMyTEM COCTaBICHUS
anredpanvdeckuM crocoOoM. CUCTEMbl YpPaBHEHMIl; pemiaTh COCTABJICHHYIO
CUCTEMY  YpaBHEHHMiIl;  HMHTePHNpPeTHPOBATH
pe3yJibTar.
3HaKOMHTBCS c HCTOpHeN  pa3BUTHUA
MaTeMaTUKHU
VYpaBuenusi |UucnoBsle  HepaBeHCTBAa UM uX|UwuTars, 3alUCbIBATD, NMOHUMATh,
" CBOMCTBA. HHTEPNPETUPOBATH HEPaBEHCTBA;
HepaBeHCTB |JIMHEHHBIE HEPABEHCTBA C OJHOM | MCHOJIB30BAaTh CHMBOJINKY M TEPMUHOJIOTHIO.
a. IIEPEMEHHOM U UX PEILICHUE. BoimostHsite  mpeoOpa3oBaHus  HEPaBEHCTB,
HepaBenctB |CucTeMbl JMHEWHBIX HEPABEHCTB C|MCMOJL30BATh U1 IpeoOpa3oBaHUsl CBOMCTBA
a OJHOM NEPEMEHHON U UX PELLIECHHUE. YUCJIOBBIX HEPABEHCTB.
(16 u) KBagpatHele HepaBeHCTBa M ux | Pacmo3naBaTh JIMHEWHBIE W KBaJpaTHBIC
peleHue. HEPABEHCTBA.
['paduueckas uHTepnperanus | Pemars JIMHEHHbIE HEPAaBEHCTBA, CHUCTEMBI

HCPAaBCHCTB U CUCTEM HCPABCHCTB C
ABYMs IEPEMCHHBIMMU.

JMHENHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIIOYAIOIUX KBaJpaTHOE HEPAaBEHCTBO, U
pelaTh ux; 00CyKAaTh IOITYYCHHbBIE PELICHHUS.
N300paxkaTh pelieHrne HepaBeHCTBA U CHCTEMBbI
HEPABEHCTB Ha YHUCJIOBOMU MPSAMOii, 3aNUCHIBATH
pelIeHre ¢ TOMOIIbIO CUMBOJIOB.

PemaTh KBajpaTHble HEPAaBEHCTBA, MCIOIb3Ys
rpaduyeckue npeacTaBIeHuUs.

OcBauBaTh UM NPUMEHSATb HEPABEHCTBA IIPU
pEelIeHNH pa3IuYHbIX 3a7a4, B TOM YHCIE
MIPAKTUKO-OPUEHTUPOBAHHBIX.




®yuxmuu | KBagpatuunas ¢pyHkuus, e€ rpaduk u|PacmosHaBaTh BHIBl HM3y4yaeMbIX (DYyHKLUI;
(16 u) cBoiictBa. [lapabGona, KOOpIMHATHI | WJLIIOCTPHPOBATH CXeMATHYECKH, OOBSICHATD
BEpPILMHBI Mapaboibl, OCb CHMMETPHUH | pACOJIOKEHUE Ha KOOPAMHATHOM IIOCKOCTHU
napabobI. rpadukoB pynkuuii Buga: y = kx,y = kx + b,
CremneHHBIE yHKIHN cl, y = ax?, y = axd,
HATYpalbHBIMH TOKa3aTelaMu 2 U 3,|y = \[x y = K B 3aBHCHAMOCTH OT 3HAYCHHIL
uX rpaduKu 1 CBONCTBA. X .
. _ _ KOA((UIIMEHTOB; OMUCHIBATH UX CBOMCTBA.
I'padukn pynkmmii: y = kx, y = kX
I S Pacno3snaBaTh KBaJpaTHUYHYIO (YHKLIHIO T10
+b,,y—ax,y—ax,y—\/§,y(b0
i pMmyJe.
-7 IpuBoauTH npuMepbl KBaJIPAaTHYHBIX
3aBUCHUMOCTEH W3 peajbHOW >KU3HH, (PUUKH,
TeOMETPHH.
BoisiBasiTH 1 0000111aTh 0COOEHHOCTH rpaduka
KBajgpaTUuHOii QyHkumm Yy = ax? + bx + ¢
(mpu  HeoOXoaUMOCTH C  HamNpaBISIOLIEH
MOMOIIIBIO).
Crpoutb u u300paxKaTh CXeMATHYECKH
rpaguKd KBaJIpaTHYHBIX (DYHKIHHA, 3aJaHHBIX
dopMmynamu Buga Yy = ax?, y = ax? + @, y =
a(x + p)?, y = ax? + bx + ¢ (apu
HEOOXOJMMOCTH C BU3yalIbHOM OMOpOii).
AHAIU3MpPOBaTh W TPUMEHATH CBOMCTBA
U3YYEeHHBIX (DYHKUUN AJI UX MOCTPOCHHUS], B TOM
YHCIIe ¢ TOMOIIBIO IIH(PPOBBIX PECYPCOB.
YucaoBbie |[lonstue yucioBoil |OcBauBaTh M NPUMEHSITH  WHJEKCHBIE
MOCJIeI0BAT |II0CIIEA0BATEIbHOCTH. 0003HaueHMS, CTPOMUTH peueBble
€JIbHOCTH 3ananue MI0CJIEI0BATEIHOCTH | BBICKA3BIBAHUS c HCTOJIb30BaHUEM
(15 9) PEKYPPEHTHOM hopmymoit U |TEPMUHOJIOTUH,  CBSI3aHHOM  C  TOHATHEM
dbopmyI10it N-To useHa. HOCJIEI0BATENbHOCTH.
Apudmernueckas U reomeTpuyeckas | AHaJau3upoBath  GopMyly N-To  4ieHa
nporpeccuu. PopMysbl N-TO WieHa|MOCIEIOBATENbHOCTH MM PEKYPPEHTHYIO
apu(METHUECKOW U TEOMETPUIECKOil | hopmyIry | BBIYHCJISATH YJICHBI
NpOrpeccuii, CyMMBI TEpBBIX N |MOCIEI0BATEIHHOCTEMH, 3aJJaHHBIX TUMH
YJICHOB. bopmynamu. YcranaBanBarth
*M3o0pakeHue YIECHOB | 3aKOHOMEPHOCTh B MOCTPOCHUU
apu(METHUECKOW M TEOMETPUYECKOH | TOCIeI0BATEIEHOCTH, €CIIM BBHIMHCAHBI TEPBHIC
nporpeccuit TOUKAMHU Ha | HECKOJIKO €€ UJICHOB.

KOOPAWHATHOW IIOCKOCTH.
JIuHEeWHBII W  AKCHOHCHIHUAJIbHBIN
pocCT.

CrnoxHble POLEHTHL.*

Pacno3naBatsp apupmMeTHyecKyro u
TE€OMETPUUECKYI0 HPOTPEecCUU IMpH  Pas3HbIX
croco0ax 3amaHus.

PemaTh 3a1aun ¢ ucnosiab3oBaHueM ¢Gopmyi N-
ro 4jeHa apuMETHUYEeCKOW M Te€OMETPUUYECKON
porpeccuii, CyMMbl IEpBBIX N YWIEHOB C OMOPOI
Ha CIIPaBOYHYIO HH(YOPMALHUIO.

*N300paxkaTh 4WICHBl IOCIEA0BAaTEIbHOCTH
TOYKAMH Ha KOOPAMHATHOM IJIOCKOCTH™.

PaccmaTpuBaTh npuMepbl  NPOLECCOB H
sIBJICHU I u3 peanbHOI JKUA3HU,
WJUTIOCTPUPYIOLUE U3MEHEHNE B
apudmeTnyecKoit IIPOTPECCHH, B




TEOMETPUUYECKONW TPOTPECcCHH;  *M300pakaTh
COOTBETCTBYIOIIME 3aBUCUMOCTH Tpaduyecku™.
Pemars npocreiimue 3aga4du, CBSI3aHHBIE C
YHCJIOBBIMHU  TIOCJICAOBATEILHOCTSIMH, B TOM
qucie 3alayd W3 peaJbHOM JKU3HU  C
UCTOJb30BAaHUEM  LUQPOBBIX  TEXHOJIOTUH
(2JIEKTPOHHBIX TadwIl, rpaguIecKoro
KaJIbKYJISITOpa U T.I1.).

*PemaTh 3a/1a4y Ha CJIOKHBIE MPOIIEHTHI, B TOM
qucie 3aJadyd W3 PEAIbHOM TPaKTUKU (C
HCITOJIb30BaHUEM KaJIbKyJIATOpa). ™

3HaKOMHTBCS c HCTOpHeNl  pa3BUTHUSA
MaTeMaTHKH.
IMoBTOopenue |Yucia u BblYHCIeHHS (3anuch,| OmepupoBaThb  NMOHATHSIMU:  MHOMKECTBO,
, CpaBHEHHE, necTBus C |[TOIMHOXKECTBO, ONEpalMy HajJ MHOXECTBAMU;
00001eHne, |IeHCTBUTEILHBIMU YlClIaMU, | ICIOJIB30BATh T'padUuecKoe IpeACcTaBICHUE
CHCTEeMATH3 |4UCIIOBas npsMasi; IPOLIEHTBI, | MHOKECTB JJIsl ONMCAHUS PEalbHbIX MPOLECCOB
anud OTHOIIIEHUS, IIPONOPLMY; (M SIBICHUM, IIPpU PELICHUM 331ad U3 APYIuX
3HAHMIA OKpyTJeHHe, NPUOIMKEHUE, OLEHKA;|y4yeOHBIX MPEIMETOB.
(18 u) perieHue TEKCTOBBIX 3aJa4 | AKTyaJIu3upoBaTh TEPMHHOJIOTHIO u

apupMETHYECKHM CIIOCOOOM).

Anredpanyeckue BbIPasKeHU I
(npeoOpazoBanue  anreOpanvecKux
BBIPAXCHH, JOMYCTUMbIE 3HAYCHHUS).

@®ynkuuu (IIOCTPOEHHME, CBOMCTBA
W3YYEeHHBIX (YHKIMIA; rpaduueckoe
pelieHre ypaBHEHUH U UX CUCTEM).

OCHOBHbIC I[EﬁCTBPIH, CBA3aAHHbLIC C YUCJIAMMU.
HaTypaJbHOC 4YHCJIO, IPOCTOC HU COCTABHOC
quciia, ACIIMMOCTD HATypaJIbHBIX YHuCCII,
IMPU3HAKKW ACJIUMOCTHU, HOCJI0C YHUCI0, MOIAYJIb
qucia, OOBIKHOBEHHAs U JCCATHYHAsA I[pO6I/I,

CTaHJAPTHBIA BUJ 4YHWCIA, apu(MeTHIeCKuit
KBaJIPaTHBIN KOPEHb.
BeInotHATL  JA€HCTBHMSA, CPaBHMBAThb U

YHOPSI0YMBATH YUCIIA, IPEJICTABIIATh YUCIIA Ha
KOOPJAMHATHOW TMPAMOM, OKpYIJSATH YHUCIHA;
BBINOJHATHL NPUKHAKY U OLEHKY pe3yibTaTa
BBIYUCIICHUM.

Pemats TekcTOBbIE 3a1a4HM apH(PMETHUECKUM
CII0COOOM.

Pemrate npakTu4eckue 3aJ4avu, COAEpKaIIUe

MPOLCHTHI, J0JIN, qacTu, BbIpaXaroume
3aBUCUMOCTH:  CKOPOCTb  —  BpeMs —
paccTosiHue, [[leHa — KOJWYECTBO —
CTOUMOCTb, 00BEM  paboOTBl — BpeMs —

MTPOU3BOIUTEIIBHOCTH TPY/IA.
Pa3ouparh peanbHble >KU3HEHHBIE CHTYallWH,
dopmyaupoBaTh MX Ha A3BIKE MATEMaTHUKHU,
HAXOJAUTh pelieHue, TIPUMEHSIS
MaTeMaTI/I‘-IeCKI/Iﬁ annapaT, HHTepﬂpeTHPOBaTb
pe3ynbTar

OnepupoBaTb NOHATHAMU: CTENEHD C LIEJIBIM
nmokasarejaeMm, apupMeTHUecKuid KBaJIpaTHBIN
KOpeHb, MHOTOWIEH, anredpandeckas Aapoob,
TOXJIECTBO.

BBIHOJIHSITI) OCHOBHBIC HeﬁCTBHﬂZ BBIITIOJIHATH
pacuétel 1o (dopmMmynaMm, MpeoOpa3OBHIBATH




Lenble, JpOOHO-pallMOHATIBHBIC BBIPAKEHUS U
BBIDAKEHUSI C  KOPHSIMH, pEai30BbIBAThH
pa30oKeHue MHOTOWIeHa Ha MHOXHTEIH, B TOM
qucie C HCIOJb30BaHHWEM (HOpMyN pa3HOCTH
KBaJpaTOB M KBaJpaTa CyMMbl U pa3HOCTH (C
OMOpO HAa  CHPAaBOYHYIO  HH(POPMAIIHIO);
HaXOJUTh JIOMYCTHMbIE 3HAUEHHs MEPEMEHHBIX
Uis  IpOOHO-pallMOHANBHBIX  BBIPAKEHHIA,
KOpHEH.

MoaeaupoBaTh C IOMOIIBIO GOPMYIT peabHbIe
IPOLIECCHI U SIBJICHUS.

OnepupoBaTh nousitusiMu: (QyHKIMS, rpadux
GbyHknuM, Hyad  QYHKIHH, T[POMEXYTKH
3HAKOIOCTOSIHCTBA, MPOMEXYTKH BO3pacTaHUs,
yObIBaHUs, HaumOojblllee W  HaUMEHbIlee
3HaYeHUs QYHKIUHU.

AHaIM3UpPOBaTh, CPAaBHHUBATbh, O00CYKIATh
CBOMCTBa (PyHKIUH, CTPOUTH UX IPaAPUKH.
OnepupoBarth NOHATHSAMU: npsmMas
IPOTNOPIHUOHATIBHOCTD, obpaTHast
IPONOPLUOHATIBHOCTb, JIMHEHHAs  (QyHKLuS,
KBaJpaTHuHas QyHKIUS, napaboia, rurnepooa.
Hcnoab3oBath rpauku i ONPEACICHUA
CBOMCTB, IpPOLIECCOB U 3aBUCUMOCTEH, JUIs
peleHus 3a7a4y U3 Apyrux y4yeOHBIX MPeIMETOB
U pealbHOW JKU3HU; MOJEJHPOBATH C
IOMOIIBI0 TpaMKOB peajbHble MPOLECCHl U
SIBJICHUSL.

Beipa:xkate ¢gopmyaamMu 3aBHCHMOCTH MEXIY
BEJTMYUHAMHU.

IIpu paszpaboTke paboueld MmporpaMmMbl B TEMaTHYECKOM IUIAHUPOBAHUU
JOJKHBI OBITh YYTEHBI BO3MOXKHOCTH KCIIOIB30BAaHUS AJIEKTPOHHBIX (LIHU(PPOBBIX)
00pa3oBaTeIbHBIX PECYPCOB, SBISIOMIUXCS YYEOHO-METOANUYECKUMU MaTepragaMu
(MyJnbTUMEIUIHbBIE TPOTpamMMbl, JJIEKTPOHHbIE YYEOHHMKM U  33Ja4YHHKH,
AJIEKTPOHHBIE OWONMMOTEKH, BUPTyalbHbIE JIa0OPATOPUH, WUIPOBBIE MPOrPAMMBI,
KOJUIEKIMU LHUQPPOBBIX 00pa30BATENbHBIX PECYPCOB), HCHOJIb3YEMbIMU IS
oOyuYeHusl ¥ BOCIUTAHUS PA3JIMYHBIX TPYIII MOJIb30BaTENEH, IPEICTAaBICHHBIMU B
3JIEKTPOHHOM (LK(PPOBOM) BUIEC U pEATU3YIOIIUMHU TUJAKTUIECKHE BOZMOXKHOCTH
UKT, conepkaHue KOTOPBIX COOTBETCTBYET 3aKOHOAATENBCTBY 00 00pa30BaHuUU.
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