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[TOACHUTEJIbHA A 3AITMCKA

Pabouas nporpamma no maTemMatuke Jiisi 00y4Jaroumxcs c3aaep>KKoi ICUXUYeCKOro pa3BUTUs (1ajnee —
3[IP) Ha ypOoBHE OCHOBHOTO 0O0OImIero oOpa3oBaHWS TOATOTOBIIEHA HAa OCHOBe DenepaibHOTO
rOCy/IapCTBEHHOIO0 00pa30BaTeIbHOrO0 CTaHJapTa OCHOBHOro oobmiero oOpaszoBanus (IIpukas
Munnpocsemenusi Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBaH MUHHCTEPCTBOM IOCTHLIUU
Poccuiickoit ®eneparuu 05.07.2021 1., per. Homep 64101) (matee — ®I'OC O00), denepanbHOI
aJIalITUPOBAHHON OCHOBHOM 00pa3oBaTelIbHOM MpOrpaMMbl OCHOBHOTO 00mmiero o0Opa3oBaHUs
00ydJaronuxcst ¢ 3aJepKKON NCUXUYECKOro pa3BUTHs (omgo0peHHOM pemeHueM PYMO mo obmiemy
obOpazoBanuto (mportokon ot 18 mapra 2022 r. Ne 1/22)) (manee — ®AOOIT OOO 3IIP), paboueit
IPOrpaMMbl OCHOBHOT'O 00LIIEr0 00pa3oBaHus 1o npeamery «MaTemMaTHKay, IporpaMMbl BOCIIUTAHUS, C
y4eTOM paclpeieiCHHbIX [0 KJaccaM NpOBEepsAeMbIX TpeOOBaHUI K pe3yibTaTaM OCBOCHUS
AJanTUpoOBaHHOW OCHOBHOM 0Opa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO OOIIero o0pa3oBaHUS
00yJaromuxcst C 3aJCpPKKOH ICHXMYECKOro pa3BuUTHs. B paboueil mporpamme y4YTeHBI HIEU U
nonokenus Konuneniuu pa3Butusi MareMaTuieckoro oopazoBanusi B Poccuiickoii @eneparuu.

O0mas xapakTepucTuKa yueoHoro npeamera «MaTeMaTuKa»

VY4eOublii npeameT «MareMaTuka» BXOJIUT B MPeAMETHYIO obacTh «MaTtemaruka u uHpopmaTtukay. OH
CIOCOOCTBYET Pa3BUTHIO BBIYMCIHUTEIBHON KYJIBTYphl M JIOTHYECKOTO MBIIUICHUS, (HOPMUPOBAHHIO
YMEHHSI M10JIb30BAThCSIANTOPUTMAMH, a TAK)KE TIPUOOPETEHUIO TPAKTHUECKUX HABBIKOB, HEOOXOANMBIX B
NOBCEIHEBHON ku3HM oOywatoumxca ¢ 3[IP. VY4eOHbII mnpenMer pa3BUBaeT MBILUICHUE,
MPOCTPAHCTBEHHOE BOOOpakeHHe, (YHKIMOHAIBHYIO TIPaMOTHOCTh, YMEHHsS BOCHPHHHMATH U
KPUTUYECKH aHAIM3UPOBATh HHPOPMAIIUIO, IPEICTABICHHYIO B PAa3IMYHBIX (OpPMaX.

OO0yuenne MareMaTHKe Ja€T BO3MOXKHOCTh pa3BuBaTh y odyuaromuxcs ¢ 3[1P Tounyto, pannoHanbHyr0
U WHOOPMATHBHYIO pedb, YMEHHE OTOMpaTh HanOoJee MOAXOIAIINE S3BIKOBBIC, CHMBOJIMYECKHUE,
rpaduyeckre cpeicTBa s BBIPAKEHUS CYKACHUN U HArJISIIHOTO UX MPEeACTaBIECHUS.

HeoOXxoauMbIM KOMITOHEHTOM OOIIEH KYJIbTYphl B COBPEMEHHOM TOJIKOBAaHMH SBIISIETCS oOOIIee
3HAaKOMCTBO C METOJIaMH TO3HAHMs JEHCTBUTENBHOCTH, IMPEACTaBIEHUE O MpeIMeTe U MEeTO/Aax
MaTeMaTHKH, UX OTIMYUI OT METOOB JAPYTUXECTECTBEHHBIX U TYMaHUTAPHBIX HayK, 00 0COOEHHOCTSIX
NPUMEHEHUS MaTeMaTUKU [JIs peHIeHHs Hay4YyHBIX M TMPUKIAAHBIX 3a1ad. Takum oOpaszom,
MaTeMaTH4eCcKoeoOpa3oBaHNE BHOCUT CBOM BKJIAJ B (pOpMUPOBAHKE OOIIEH KYJIbTYPhl YEIOBEKA.
N3yueHne MaTeMaTUKHU TaKXKe CIIOCOOCTBYET 3CTETHYECKOMY BOCHHMTAHHUIO YeNOBEKa, MOHMMAaHHIO
KPacoThI U M3SIIECTBA MATEMAaTHIECKUX PACCYKICHUH, BOCTIPHATHIO TEOMETPUUYECKIX (OPM, YCBOSHHIO
U/Ied CUMMETPUH.

[Iporpamma oTpaxaer coaepkaHue oOydeHHs mnpeamery «MaremMaTHKa» C Y4E€TOM OCOOBIX
oOpa3oBaTenbHbIX OTpeOHOCTel 00yyatonuxcs ¢ 3I1P.

Hesn 1 3agaun u3yyeHus y4eOHoro npeamera «Maremaruka

[IpuopurteTHBIMU yenamu 00ydeHUs: MaTeMaTuKe B 5—9 kilaccax sBISIOTCS:

. (dbopMEpOBaHUE IICHTPATHHBIX MATEMATHUECKUX MTOHATHH (YHCII0, BETMYNHA, T€OMETpHYECKast
¢urypa, nepeMeHHas, BEPOSTHOCTb, (YHKLHUSA), OOECIEUMBAIOIIUX  HPEEMCTBEHHOCTh H
NEePCIEeKTUBHOCTh MaTEMaTUYECKOT0 00pa3oBanus odyudaromuxcs c 311P;

. noageaenue oodyvarommuxcs ¢ 3[IP Ha 1oCTyHOM A7 HUX YPOBHE K OCO3HAHUIOB3aUMOCBSI3U
MaTEeMAaTUKH W OKPYXKAIOLIEr0o MHpa, MOHMMAaHHE MAaTeMaTUKH KaK 4YacTH oOImed KyIbTypbl
YeJI0BEYECTBA;

= pa3sBUTHE WHTEIUICKTYaJIbHBIX M TBOPYECKUX crocobHocTel oOyuatonmxcs ¢ 3IIP,
MIO3HABATEIEHOW aKTHBHOCTH, HWCCIIEAOBATEILCKUX YMEHHHA, KPUTHYHOCTH MBIIUICHUS, WHTEpeca K
U3YYEHHUIO MaTeMaTUKU;

= dbopmupoBanue (GyHKIIMOHAIBLHOW MaTeMaTUYeCKON TIpaMOTHOCTH: yYMEHHS pPAaclo3HaBaTh
MPOSIBIICHUS MAaTeMaTUYECKUX MOHSTUH, OOBEKTOB U 3aKOHOMEPHOCTEH B pealbHBIX >KU3HEHHBIX
CUTyallUsX W TPH M3YyYCHUU JPYTUX Y4YEOHBIX TIPEAMETOB, TMPOSBICHUSA 3aBHCUMOCTEH U
3aKOHOMEPHOCTEH, (hOpMyIHPOBaTh WX HA SA3bIKE MATEMATHKU M CO3[aBaTh MaTeMaTUYECKUE MOJEIIH,
NPUMEHATh OCBOCHHBIH MaTeMaTHUYECKUI ammapar Ui pelieHus MPaKTUKO-OPHEHTUPOBAHHBIX 3ajad,
UHTEPIPETUPOBATH U OLICHUBATH IMOJTYYECHHbIE PE3YJIbTATHI.



JlocTrkeHne 3TUX 1eield 00eCIeunBaeTCs PEIMICHHEM CIEAYIOMNX 3a0ay.

= dopmupoBate y oOydatommxcs ¢ 3[IP HaBbiku ydeOHO-TIO3HABATEIBHON NEATEIHHOCTH:
IUTAHUPOBAHKUE PAOOTHI, TOUCK PALIMOHAIBHBIX MYTEH €EBBIMOIHEHUS, OCYIIIECTBICHUS CAMOKOHTPOJIS;
= CHOCOOCTBOBAaTh HMHTEIUICKTYAIbHOMY Pa3BUTHIO, (OPMHUPOBATH KadecTBa, HEOOXOIUMBIC

YEJIOBEKY ISl TOJHOIIEHHOM >XKHM3HM B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBbIE MaTEMaTHYECKON
JEATEIbHOCTH: SICHOCTU M TOYHOCTH MBICIH, HWHTYHMIUH, IPOCTPAHCTBEHHBIX MPEICTABICHUN,
CIOCOOHOCTH K MPEOA0ICHUIOTPYAHOCTEH;

= dbopMupOBaTh KIIOUEBbIE KOMIIETECHIIMM Y4YalllUXCsl B paMKax MpeAMETHON o0nactu
«MaremaTuka u HHPOPMATHKA;

. pa3BUBATh MOHITHIHOE MbIIIIeHUs oOyJaroruxcs ¢ 311P;

= OCYIIECTBIISITH KOPPEKIIMIO TTO3HABaTeNbHBIX MpolieccoB oOyuatomuxcs ¢ 3[1P,Heo6xoaumbIx
JUIsl OCBOCHHMSI POrPAaMMHOT0 MaTepualia o yueoOHoOMy MpeaMETY;

= npelycMaTpuBaTh BO3MOKHOCTh KOMIIEHCAIIUU OOPa30BATENbHBIX JCPHUIIMTOB B OCBOCHHUH

MPEIIeCTBYIONIET0 MPOrpaMMHOTO Matepuana y oOyuarommuxcs ¢ 3[IP u HemocTaTkoB B HX
MaTeMaTUYeCKOM Pa3BUTHH;

= c(hOopMHUPOBATh YCTOWYUBBIN HHTEPEC yUaLTUXCS K IPEAMETY;

= BBISIBJIATH M PA3BUBATh MaTEMAaTUYECKHE U TBOPUYECKHUE CIIOCOOHOCTH.

OcHOBHbBIE JTMHUM COJEpKaHUs Kypca anredpsl B 5—9 kiaccax: «Hucnaa u BbIYMCIEHUN», «Anredpa»
(«AnreOpanyeckue BbIpaXEHHS», «YpaBHEHUS U HEpaBeHCTBa»), «DyHkuun». JlaHHbIE ITUHUU
Pa3BUBAIOTCS MapajuIeNbHO, KaX/1asi B COOTBETCTBUHU ¢ COOCTBEHHOMW JIOTUKOMW, OJIHAKO HE HE3aBHUCUMO
OJlHa OT JPYTOii, a B TECHOM KOHTaKTe U B3aumojeiicTBuu. Kpome 3Toro, ux o0ObeAMHSET JIOrHYecKas
COCTABJISIIONIAs, TPAJAUIIMOHHO MIPUCYIIAs MATEMAaTHUKE M TPOHU3BIBAIOIIASI BCE MATEMATHYECKUE KYPChIN
conepkarenbuble TUHUU. ChopmynupoBanHoe B DeepalbHOM TOCYAapCTBEHHOM 00pa30BaTEIbHOM
CTaHJapTe OCHOBHOTO 0O0miero oOpa3oBaHus TpeOOBaHHE «YMETh OMNEPHUPOBATH IOHATUIMH:
OmpeNieJIeHue, aKCHOMa, TEOpeMa, JI0Ka3aTelIbCTBO; YMEHHE Paclo3HaBaThb HCTUHHBIE M JIOKHBIE
BBICKA3bIBaHUS, TPUBOJIUTH MPUMEPHl M KOHTPIPHUMEPHI, CTPOUTH BBICKA3BIBAHUSI U OTPUIIAHUS
BBICKA3bIBAaHUI1» OTHOCHUTCS KOBCEM KypcaMm, a ((OpMHUPOBAHKE JJOTUIECKIX YMEHUHN pacrpenesieTcs mo
BCEM r0JIaMO0OYYEHHs Ha YPOBHE OCHOBHOTO OOIIIero 00pa3oBaHus.

Copepxanre 00pa3oBaHUs, COOTBETCTBYIOIEE TMPEAMETHBIM pe3yibTaTaM OCBOEHHUsI paboueit
MIPOTpaMMBbI, pacipeieIEHHBIM 110 To/IaM 00y4YeHUsl, CTPYKTYPUPOBAHO TAKUM 00pa3oM, YTOOBI KO BCEM
OCHOBHBIM, MIPUHIIUITHAIBHBIM BOIIPOcaM o0ydaroiuecs o0pamiaiauch HEOAHOKPATHO, YTOOBI OBIIAJICHHE
MaTEeMaTUYECKUMH TOHSATUSAMH M HaBBIKAMH OCYIIECTBISJIOCH MOCIEI0BATEIFHO U TOCTYIATEIBHO, C
COONIOZICHHEM MPHUHIIUIA TMPEEMCTBEHHOCTH, a HOBBIE 3HAHHUS BKJIIOYAIUCh B OOIIYI0 CHUCTEMY
MaTeMaTU4YeCKuX npezcTaBieHuil ooyqarommuxcs ¢ 3P, pacumpsas u yrinyonsas e€, odpazys npodHble
MHO>KECTBEHHBIE CBsi3H. OOIIMe 1enu u3ydeHus: yueOHoro npeamera «MaremaTHKa» MpeICTaBICHBI B
paboueii mporpaMmme OCHOBHOT'O OOIIIETO 00pa30BaHUs.

Buabl nesitesibHOcTH oOyuarwmuxcst ¢ 3IIP, o0yc/ioBiieHHbIe 0cOOBIMU 00pa30BaTeJIbLHBIMH
NOTPEOHOCTAMM M o0OecnevyuBalONde OCMBICJEHHOE OCBOEHHE COAepP:KAHMU O00pa3oBaHMs IO
npeamety «MaTemMaTuka»

Conepkanrie  BUAOB jAesTenbHOCTH  oOywatommxcs ¢ 3[IP  ompemensercs wux ocoObiMEu
oOpa3oBaTenbHbIME TTOTpeOHOCTIMU. [ToMuMo mupoko ucnonb3yeMbix B OOIT OO0 obmux ans Bcex
00yJaronuxcsi BUJIOB IEATEILHOCTH CIEAYET YCHUIUTh BUIBI ICATSILHOCTH CIICU(PUIHBIC JIJIS JTAaHHON
KaTeropuu JeTei, 00ecreuynBaroue OCMBICICHHOE OCBOEHUE COJIEpKaHusl 00pa30BaHUs O MPEAMETY:
YCWJICHHE TIPEIMETHO-TIPAKTUYECKON JIEATETLHOCTH C aKTUBU3AIMEH CEHCOPHBIX CHCTEM; YepEIOBaHNE
BU/JIOB JIEATEIbHOCTH, 33/ICUCTBYIOIINX PA3JINYHbIE CEHCOPHBIE CUCTEMBI; OCBOEHUE MaTepHala ¢ Onopoit
Ha JITOPHUTM; «IIOIIArOBOCTh» B M3YYCHHH MaTepHalia; UCIIOIH30BAHUE JOMOTHUTEIIBHON BU3YaIbHOM
OTIOPBI (CXEeMBI, ITA0JIOHBI,0MOPHEIE TAOJIUIIBI); PEUYEBOI OTYET O MPOIIECCe U PE3yNbTaTe AeITeIbHOCTH;
BBIMIOJIHEHHE  CHEIHUAIbHBIX  3aJaHuii, O0OeCHeuMBAIOIIUX KOPPEKIHIO PEeryisiiuu  y4eOHO-
MO3HABATEIILHON IEATEIHPHOCTH M KOHTPOJIb COOCTBEHHOTO PE3yIbTaTa.

Temarnueckasi 1 TepMUHOJOTHYECKas Jiekcuka cooTBeTcTByeT OOIT OOO0.

s obyuarormuxcst ¢ 3[1P cymiecTBeHHBIM SBISIOTCS MIPUEMBI PaOOTHI ¢ IEKCHYECKUM MaTEpPHAIOM TI0



npenmety. [IpoBonuTcst crenuanbHas paboTa MO BBEACHHMIO B aKTHBHBIA CIOBAaph OOYYarOIIUXCS
COOTBETCTBYIOIICH TEpMHUHOJIOrMU. M3ydaemble TEpMUHBI BBOIATCSA Ha IIOJHUCEHCOPHOM OCHOBE,
o0s3aTenpHa BU3YallbHAs MOJIEPKKA, ANTOPUTMBI pabOThI C OIpPENEJICHUEM, OIOPHBIE CXEMBbI IS
aKTyaJlu3allud TEPMUHOJIOTHH.

Mecto yueOHOro npeamera «MaremaTuka» B y4eOHOM IJIaHe

B cootBercTBHM ¢ DerepanbHBIM FOCYIapCTBEHHBIM 00pa30BaTEeIbHBIM CTAHIAPTOM OCHOBHOTO O0IIIEro
oOpa3oBaHusi y4eOHbII npeamer «MaremaTuka» BXOIUT B MpeAMETHYIO oOnacTh «Marematuka u
uHpOpMaTUKa» W  SBISAETCA  O0sM3aTeNbHBIM  JUIsl  W3y4eHus. Hacrosimieir  mporpamMmoi
pelycMaTpUBaeTCs BbleJICHHE B yUeOHOM IUIaHEe Hau3y4eHHe MaTeMaTHKU B 7/—9 kiaccax 3 yueOHBIX
4acoB B HEJICIIO B TEUCHHE KaXKI0T0 roja o0ydenus, Bcero 306 yueOHbIX Jaca.

Copepxanne ywyeOHOro mnpeamera «MaTemaTuka», IMpeacTaBIeHHOe B paboueil mporpamme,
cootBercTByeT @PI'OC OOO, 0CHOBHOI 00pa30BaTEIIBHOM ITPOrPaMMe OCHOBHOTO 00IIIEro 00pa3oBaHus,
aJaTUPOBAHHOM OCHOBHOM 00pa3oBaTelIbHOM MporpaMMe OCHOBHOTrO 00miero o0pazoBaHus
oOyuaromuxcs ¢ 3aep>KKON CUXUYECKOTO Pa3BUTHS.

PABOYAS [TPOTPAMMA YUEBHOI'O KYPCA «AJITEBPA». 7-9 KITACCHI

Leau uzyuyenusi yaeGHOro Kypca

AnreOpa ABISETCS OJTHUM U3 OMOPHBIX KYPCOB OCHOBHOM IIKOJIBI: OHA 00€CIIeYNBACT U3yUYEHUE JIPYTUX
JUCIUIUINH, KaK €CTECTBEHHOHAYYHOIr'0, TaK U T'YMaHUTAapPHOI'O LIUKJIOB, €€ OCBOEHUE HEOOXOAUMO IS
NpOJOHKeHUsT OOpa3oBaHHs W B IOBCEIHEBHOHN >kM3HU. Pa3Butue y o0O0y4arommxcs HaydHBIX
IIPEACTABIICHUM O IPOUCXOKACHUN

U CYIIHOCTH airedpandeckux abCTpaklui, crioco0e OTpaKeHUs MaTeMaTH4YEeCKOWHAYKOU sSBICHUHN U
IIPOLIECCOB B IPUPOJIE U OOIIECTBE, POIM MATEMATUYECKOTO MOJIEIMPOBAHUS B HAYUHOM IIO3HAHUU U B
MPaKTHUKE CIOCOOCTBYET (OPMUPOBAHUIO HAYyYHOTO MHUPOBO33PEHHMSI W KA4eCTB MBIIUICHHUS,
HEOOXOOUMBIX JUIsl ajanTallid B COBpeMEHHOM Iu(poBoM obmectBe. M3yueHue anreOpsl
€CTECTBEHHBIM 00pa3oM o0ecreynBaeT pa3BUTHE YMEHHMs HaO/0JaTh, CpPaBHMBATh, HaXOJIUTh
3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBILUIEHUSI, CTIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH
CBOU JIEHCTBHSI M BBIBOJBI, (popMynupoBaTh yTBepkaeHHs. OcBoeHHE Kypca anreOpbl oOecrnednBaeT
pa3BUTHE JIOTHYECKOTO MBIIUICHHUS OOYYaIOUINXCS: OHU HCIONB3YIOT NEAYKTHBHBIE W WHIYKTHBHBIC
paccyxaeHus, o00OILIeHne W KOHKpEeTH3aluio, abcTparupoBaHue M aHaioruito. O0ydeHue anredpe
npeanoyiiaraeT 3HAYUTENbHbI O00BEM CAMOCTOATEIBHOW JESITENbHOCTH OOYYaIoUUXCs, MO3TOMY
CaMOCTOSITENIbHOE pEIICHHE 3a/1a4 €CTECTBEHHBIM 00pa3oM SBJISIETCS peayn3alueil IesTeIbHOCTHOTO
IpUHLINIA O0yYEHUS.

B cTpykType nporpammsbl yueOHOro Kypca «Anredpa» OCHOBHOM HIKOJIbI OCHOBHOE MECTO 3aHMMAIOT
coJIep’KaTebHO-METOANYECKHEe JTUHUM: «Yucia W BbIUHUCICHUS; «AJreOpandyeckue BBIPAKECHUS;
«YpaBHeHUsT U HepaBeHCTBay; «PyHKium». Kaxnad m3 3TMX COAEPKATEIBHO-METOAUYECKUX JIMHUAN
Pa3sBUBACTCSA HATPOTSHKEHUU TPEX JIET M3YYEHUs Kypca, €CTECTBEHHBIM 00pa3oM IMeperieTasch U
B3aUMOJICHCTBYSl C JIPYIMMH €ro JHUHUSAMH. B Xozme m3yueHus kypca oOydaroUMMCcs NPUXOAUTCS
JOTHYECKH PpacCyXIaTh, HCIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIH S3BIK. B CBS3M C  3TUM
1es1ecoo0pa3Ho BKJIIOYUTH B IPOTPaMMy HEKOTOPbIE OCHOBBI JIOTUKH, TPOHU3BIBAIOIINE BCE OCHOBHBIE
pas3ziensl MaTeMaTHUYecKoro oOpa3oBaHHUS M CIIOCOOCTBYIOIIME OBJIAJICHHIO OOYYaIOIIMMHKCS OCHOB
YHHUBEPCAJIBHOIO MAaTEMaTHYECKOTO A3bIKa. TakuM 00pa3oM, MOXKHO yTBEPKIaTh, UTO COJIEpKATEIbHON
U CTPYKTYPHOU OCOOEHHOCTBIO Kypca «Aredpay sIBIsIeTCs €ro MHTETPUPOBAaHHBIN XapakTep.
Conepxxanne JnuHUM «Yucaa W BBIYMCIEHUS) CIY)KUT OCHOBOW ISl JalbHEHMIIEro H3ydeHHs
MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO y OOYYaIOIIMXCS JIOTUYECKOTO MBIIIICHUS, (POpMHUPOBAHHUIO
YMEHHUS MOJIb30BaThCs aJITOPUTMAMHU, a TaK)Ke MPUOOPETEHUIO MPAKTUYECKHX HABBIKOB, HEOOXOAUMBIX
JUTSL TIOBCETHEBHOM KHM3HH. Pa3BUTHE TIOHSATHS O YHCIIe B OCHOBHOM IITKOJIE CBSI3aHO C PAlMOHAIHLHBIMH
U MPPALUOHAIBHBIMUA YHUCIaMH, (OPMHUPOBAHUEM NPEACTABICHUNH O JACHCTBUTEIBHOM YHCIIE.
3aBeplieHre OCBOCHHUS YHCIOBOW JIMHUM OTHECEHO K CTaplleMy 3BeHY 00I111eroo0pa3oBaHusl.
Conepxanue AByX aireOpayuecKux JIHHUH — «Adredpanyueckue BBIPAKEHUS» U «YPaBHEHHUS U
HEpPaBEHCTBa» CIOCOOCTBYeT (OPMHPOBAHHIO Y OOYYAIOIIMXCS MaTeMaTHYeCKOro arapara,
HE00XO0IMMOTO JJIsl peIIeHUs 33/1a4 MaTeMAaTUKH, CMEKHBIX IPEMETOB U IPAKTUKO-OPHUEHTHPOBAHHBIX
3amady. B OCHOBHOW TmIKOJIE yueOHBIM MaTepuaia TPYNIHUPYETCS BOKPYT PAIlMOHAIBHBIX BBIPAKEHUH.



Anrebpa 1eMOHCTPUPYET 3HAUEHUE MATEMATUKH KaK SI3bIKa JIJIsl TOCTPOCHUS MATEMAaTUYECKUX MOJIEIIEH,
OINMCAHMsI TPOLIECCOB M SIBJICHUU peanpbHOro Mupa. B 3amaum oOydeHus anreOpe BXOAAT TaKkKe
JaJlbHENIee pa3BUTHE AJITOPUTMUYECKOTO MBIIUIEHUS, HEOOXOJUMOIr0, B YaCTHOCTH, JUISI OCBOCHHS
Kypca WHPOPMATUKH, U OBJAJCHUE HaBBIKAMU JEAYKTHBHBIX paccyxaeHuil. IIpeoOpasoBanue
CUMBOJIBHBIX (JOPM BHOCHUTCBOM crienupuyeckuil BKJIaJ B pPa3BUTHE BOOOpaxKeHHs, CIIOCOOHOCTEH K
MaTeMaTUYECKOMY TBOPYECTBY.

Copepxanne GyHKIIMOHAIBHO-TpadUUECKOil TMHUM HAlleJIEHO Ha MOJyYeHUe IKOIbHUKAMHU 3HAHUN O
GYHKIMAX KaK BaKHEHIIIEH MaTeMaTHYeCKOH MOJIETH JJIsi ONMCAHUsS U UCCIICIOBAHUS Pa3HO-00Pa3HBIX
IIPOLIECCOB U SIBJICHUI B Mpupojae u odmiectse. M3yyeHne 3Toro Marepuaina cCnocoOCTBYET Pa3BUTHUIO Y
00yJaromuXCcsl YMEHUS HCIIONIB30BATh PA3JIMYHBIE BBIPA3UTEIbHBIC CPEICTBA A3bIKA MATEMAaTUKH —
CJIOBECHBIE, CUMBOJIMYECKHE, IpaduyecKkue, BHOCUT BKIAJ B (DOPMHUpPOBAHUE IMPEACTABICHUI O poin
MaTE€MaTUKHU B Pa3BUTUU IUBUIM3AIUU U KYJIbTYPBHIL.

Conep:xaHue y4e0HOro Kypca

Yucaa

PaumnonajabHbIe YucIa

MHoxecTBO palMOHaNbHbIX 4Kcen. CpaBHEHUE pallMOHANbHBIX uMcen. JlecTBUs ¢ palMOHaIbHBIMU
yucnamu. [lpedcmasienue payuoHaibHO20 YUCIA 0eCAMUYHOU OpoObio.

HppanuoHajbHble YHCIA

[TonsiTHE MppaLIMOHATIBLHOTO YKciia. PacriozHaBaHue uppalloOHaNbHBIX YKcell. [Ipumeps! qoka3aTenbCTB
B anredpe. MWppaunmonanpbHocTh uucna. Cpagnenue uppayuoHanbHulx uucen. Munoocecmeo
OelicmeUmenbHbixX Yucei.

ToxnecTBeHHBbIE IPe0OPA30BAHUA

YuciioBble 1 OyKBEHHbIE BbIPAKECHUS

Boipaxkenue ¢ nepemeHHol. 3HaueHe BblpakeHus. [loacTaHOBKa BhIpa)KEHUH BMECTO [IEPEMEHHBIX.
Lenblie BeIpakeHUs

Cremnenb ¢ HaTypaJdbHBIM IOKazaTejeM U ee cBoiicTBa. [IpeoOpa3oBaHus BbIpaKEHUH, cOAepKaIIUX
CTENEHM C HaTypaJbHbIM IOKazaTesneM. OpHowieH, MHorowieH. JleWcTBHs C OJHOYICHAMHU U
MHOTO4YJIeHaMH (CII0’KE€HUE, BBIYUTaHUE, YMHOKEHUE). DOpMyJIbl COKPAILIEHHOIO0 YMHOKEHHUS: Pa3HOCTh
KBaJIpaToOB, KBaJIpaT CyMMBI U Pa3HOCTHU. Pa3iokeHne MHOTOYJIeHAa HA MHOXHUTENU: BEIHECEHHE 00IIeTo
MHOJKUTEISI 32 CKOOKH, 2pYnnuUpoeKa, npumeHenue Gopmyn coKpawjeHHo2o ymroxcenus. Keaopammoiii
Mpexujiet, pasioxiceHue KeaopamHo2o mpexuieHa Ha MHONCUMEU.

JApodHo-pannoHaibHbIe BbIPAKEHUS

Crenenb ¢ 1enbIM MokazateneM. I[IpeoOpa3zoBaHue JIpOOHO-IMHEHHBIX BBIPAXKEHUN: CIOXKEHUE,
YMHOXKEHHE, JeNeHHue. Aneebpauueckas Opobw. [lonycmumble 3HA4eHUs: NEePEMEHHbIX 6 OpOOHO-
payuonanvusix evipadcenusx. CoxpaweHue ancebpaudeckux opobdeii. I[lpusedenue ancebpauyeckux
Opobell k obwemy 3Hamenamento. /elicmsaus ¢ anreebpaudeckumu Opoosimu. ClOdHCeHUe, BblYUMAaHUe,
YMHOOJICEHUe, OelleHue, 6036edenue 6 cmenenv. llpeobpazosanue GvlpaddCeHull, COOEPHCAUUX 3HAK
MOOYIIAL.

KBagpaTHbie kopHn

Apudmernueckuii KBaapaTHbIH KopeHb. [IpeoOpa3oBaHue BbIpaKeHHH, coJEp)KalluX KBaJpaTHbIE
KOPHHU: YMHOXEHHE, JIeJICHNE, BHIHECEHUE MHOXKUTEIIS U3-T10]] 3HaKa KOPHS, 6HeCeHUe MHONCUMens noo
3HAK KOPHAL.

YpaBHeHHUsS M HEPABEHCTBA

PaBencrBa

Uucnosoe paBeHCTBO. CBOMCTBA YHCIIOBBIX PAaBEHCTB. PaBEHCTBO C MEPEMEHHOI.

YpaBHeHus

[lonatue ypaBHeHHS M KOpHs ypaBHeHUs. [Ipedcmasnenue o pasnocunvhocmu ypasnenuil. Obracms
onpeoenenus ypasrnenus (001acmos 0ONYCMUMbLX 3HAYEHUL NePEeMEHHO).

JIuHeiiHOe ypaBHeHHE H €r0 KOPHHU

Peuienue nuHENHbIX YpaBHEHUN. JIuHelnoe ypasuenue ¢ napamempom. Konuuwecmeo xopmeti nunetino2o
ypasHenus. Peuienue nuneunbix ypasHeHuil ¢ napamempom.

KBanpaTHoe ypaBHeHHe M €ro KOPHH



KBanparnble ypaBHeHus. HenomHbie kBagpaTHble ypaBHEHUS. JJUCKpUMUHAHT KBaIpaTHOTO YpaBHEHUSI.
dopmyna KOpHEH KBaapaTHOro ypaBHeHUs. Teopema Buema. Teopema, oopamnas meopeme Buema.
Pemennie kBaJipaTHBIX ypaBHEHUI: UCIOIb30BaHUE (HOPMYIIBI JUISl HAXOXKACHUS KOPHEH, epaguyeckuii
MemooO pewlenusl, paziodcenue Ha MHONCUmenu, no0bop KopHell ¢ UCNOab308anuemM meopemsvl Buema.
Konuuecmso xopnetl keadpamnozo ypagueHus 8 3a8UCUMOCU

om e2o Ouckpumunanma. bukeadpammuvie ypaenenus. Ypasnenus, ce00uMble K JUHEUHbIM U
keaopamuwvim. Keadpammuovie ypasnenus ¢ napamempom.

JpoOHo-paunoHabHbIe YPABHEHUSA

Pemenue nmpocredmmx apoOHO-IMHEWHBIX YpaBHEHHH. Peuierue OpoOHO-pAyUOHATIbHBIX VPAGHEHUII.
Memoowbl pewenus ypagrenuii: Memoobl pa8HOCUTbHBIX NPe0OPA308aHULl, MEeMOO 3aMeHbl NePEeMEHHO,
epaghuueckuti memoo. Hcnonvzosanue ceoticme yukyuil npu peweruu ypasuenuu. llpocmetiwiue

uppayuoraivbHole ypasHenus 6uoa | f (x) = a; \/ f(x) = \/ g(x). Ypasuenus euoa x™ = a. Ypaenenus
8 YenblX YUCTLAX.

Cucrembl ypaBHeHU

VYpaBHEeHHE C IBYMs NEpeMEHHbBIMH. JIMHENHOE ypaBHEHHME C JIBYMsl NEPEMEHHBIMM. [Ipsamasa Kak
epaguueckan unmepnpemayus IUHEHO20 YPABHEHUs C 08YMS NepeMeHHbIMU.

[IonsaTne cucremsl ypaBHeHui. Pemenue cucreMsl ypaBHEHUI. MeETObI pelIeHNs CUCTEM JIMHEWHBIX
YpaBHEHUU C ABYMS MEPEMEHHBIMU: 2paguueckuii Memoo, Memoo CIONHCeHUsl, METOJ TOACTaHOBKH.
Cucmembvl TUHEUHBIX YPAGHEHULL C NAPAMEMPOM.

HepaBencrBa

UYucrnosbie HepaBeHcTBA. CBONCTBA YHCIOBBIX HEPaBEHCTB. [IpoBepka cripaBeiIMBOCTH HEPABEHCTB PU
3a/laHHBIX 3HAUYEHUSX MepeMeHHbIX. HepaBeHcTBO ¢ mepemeHHON. CTporue u HeCTpOrue HepaBeHCTBA.
Obnacmv onpedenenuss Hepagencmea (001acmv OONYCMUMbBIX 3HAYEHUN NnepeMeHHol). PemeHue
JMHEHHBIX HEPAaBEHCTB. KgadpamHoe HepageHcmaeo u e2o peuieHus. Peuenue K6aOpamHvlx HEPAGEHCME:
UCNONIb306AHUE CEOUICME U epaghuKa KeaopamuuHou QyHKyuu, mMemoo UHmMepeanos. 3anucy peuleHus
Keaopamno2o Hepageencmea. Pewenue yenvix u O0poOHO-paAyUOHANBHBIX HEPABEHCME MEMOOOM
UHMEPBAos.

CucreMbl HEPABEHCTB

CucrteMbl HEpaBEHCTB C OJHOW IMepeMeHHOH. PemieHue cucreM HEpaBEHCTB C OJHOW INEpPEeMEHHOM:
JMHEUHBIX, KgadpamHulx. VI300pakeHne penieHns CUCTEMbl HEPAaBEHCTB Ha YHCIIOBOM MPSMOU. 3amuch
pELIeHNs CUCTEMBI HEPAaBEHCTB.

DOyHKIUUHA

IHonsaTue pynkuuu

JlexkapTOBBI KOOPIWHATHI Ha TUIOCKOCTH. DopMUpOBaHHE MPEICTABICHUH O METAPEIMETHOM MTOHATHH
«koopauHaThel». CriocoObl 3amaHus (YHKUMN: aHATUTUYECKUH, rpadudeckuid, Tabmuunblid. ['paduk
¢ynakuuu. I[lpumepsl (QyHKIHMA, TOTy4aeMBIX B TPOIECCE WCCIENOBAHUS Pa3IMYHBIX PEaTbHBIX
IPOIIECCOB U pelIeHus 3a/1a4. 3HaueHne QyHKUuHU B Touke. CBoHcTBa PyHKIHMIL: 007acTh OnpeaeneHus,
MHOECTBO 3HAUCHHH, HYJIH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA, YeMHOCHb/HeUemHoCmb, TIPOMEKYTKH
BO3pacTaHMUsd M YObIBaHMs, HauOoJjblliee M HauMeHbIlee 3HadeHus. VccrnenoBaHue (QyHKUIMHU IO ee
rpaduky. I[lpedcmasnenue 06 acumnmomax.

Henpepuvisnocmo ¢pynkyuu. Kycouno-3aoannvie pynxyuu.

JIuneiinasi pyHKUMSA

CpoiicTBa u rpaduk nuHeitHON (QyHKIMH. YTI0BOM KodpduuueHT npsaMoil. Pacnonoxenue rpaduka
JUHENHON (QYHKIIMU B 3aBUCUMOCTH OT €€ yIII0BOro K03 uirienTa u cBoO0aHOro uneHa. Haxooscoenue
K03 puyuenmos 1uneliHol GYHKYUU no 3a0aHHbIM YCI08UAM: NPOXOACOEHUE NPAMOU Yepe3 08e MOUKU
C 3a0aHHbIMU KOOPOUHAMAMU, NPOXOHCOEHUEe NPAMOU Yepe3 OaHHYI0 MOYKY U NApailelbHOU OAHHOU
NPAMOI.

KBagparuunas pyHkuus

CpoiictBa u Tpaduk KBagpaTuuHoi ¢yHkuuu (mapadona). [locmpoenue epaghuxa KeaopamuuHou
¢dynkyuu no moukam. HaxoxneHuwe HyJeH KBaApaTHUHOW (YHKIIUH, MHONCECmMea 3HAYeHUl,
NPOMEINCYMKOE 3HAKONOCOAHCIEA, NPOMENCYMKOE MOHOMOHHOCHU.

OoOpaTHasi NPONOPUMOHAIBHOCTH



CgoiicTBa QyHKIIUU Y = g ['unepOomna.

I'pajpurku ¢ynuxyun. Ilpeoopaszosanue epaguxa Gyukyuuy = f(x) o0ns nocmpoenus epagukos
pyuxyuii euoa y = af (kx + b) + c.

Tpaguxu pynkyuii y = a +ﬁ,y =vx,y = Vx,y = |x|;

IMocienoBaTeILHOCTH U MPOTPeCCHH

UwucnoBas MOCHENIOBATEIBHOCTh. [IpUMEpBl  YHUCIOBBIX  TOCIEAOBaTeNbHOCTEH. beckoHeuHbIe
MIOCJIEIOBATEIBHOCTU. ApHu(]MeTHIecKas Mporpeccus M e¢ CBOMCTBA. | eoMeTpuveckasi mporpeccHs.
Dopmyna obwe2o unena u cymmol N NEPELIX UIeHO8 apUPMemudecKoli U 2e0Mempuieckoli npoepeccuil.
Cxoosuyasics eeomempuieckas nPocpeccus.

PenieHne TeKCTOBBIX 3a/1a4

3amauu Ha Bce apudMeTHUecKne NeiCTBUSA

Pemenne TekcTOBBIX 3amad apudMeTHuecKuM criocoOoM. Mcmonb3oBaHue TaOIHIl, CXEM, YEPTEKEH,
JPYTUX CPEICTB MPEICTABICHHS JAHHBIX TIPU PEIICHUY 3a/1a4H.

3agauu HA IBUKEeHUE, PA0GOTY M MOKYNKH

AHaJIN3 BO3MOXKHBIX CHTYallMii B3aMMHOT'O PACIIOJIOKEHHS OOBEKTOB MPH UX JIBUKCHHUU, COOTHOILICHHS
00BEMOB BBITIOTHSEMBIX Pa0OOT IIPU COBMECTHOM padore.

3agaum Ha YACTH, T0JIM, IPOLEHTHI

Penienue 3a1au Ha HAXOXKJICHUE YaCTH YKMCIA M YHACIIA TI0 €ro 4acTu. PelieHue 3aqad Ha MPOICHTHI U
nosin. [IppuMeHenne nponopuuii Ipy peleHnn 3a1ay.

Jlormueckue 3agauu

Pemenune nmoruveckux 3amad. Peuterue no2uyeckux 3a0ay ¢ nOMowbio epagos, maoauy.

OcHogHble MemoObl peuieHUs MeKCmogvlX 3aday: apugmemuyeckul, aneebpauyeckuti, nepebop
sapuanmos. Ilepsuunvlie npedcmasienus 0 Opyeux Memooax peuleHus 3a0ay (2eomempuyecKue u
epaguueckue memoosi).

Cmamucmuka u meopus eepoamuocmeil

Cmamucmuka

Tabauunoe u epaghuueckoe npedcmasienue OAHHbIX, CMoadYamole U Kpyeogvle OUuazpammsl, cpapuu,
npUMeHeHue OUACPamMm U 2pagukos OJisi ONUCAHUSL 3AGUCUMOCTIEL PEealbHbIX BeIUYUH, U36IeUeHUe
ungopmayuu uz mabauy, ouazpamm u epaguxos. OnucamenvbHble CMaAmMucmuyecKue NOKA3AmMenu
YUCT0BbIX HADOPOB: CpeOHee apudmemuueckoe, MeOUaHa, Hauboavuiee U Haumenviuee 3Haverus. Mepwvl
Ppacceusanus: pasmax, OUCnepcusi U CmaHoapmuoe OmkIOHeHuUe.

Cnyuatinas usmenuusocms. Mzmenyusocmos npu usmepenusix. Pewarowue npasuia. 3akonomepHocmu 6
UBMEHYUUBLIX BETULUHAX.

Cryuaitnvie coovimus

Cryuatinvie onvlmol (IKChepuMeHmbl), dieMeHmapHvle CiydatiHvle coovimus (ucxoovl). Beposmnocmu
anemenmapuoix coovimuu. Cobvlmus 6 CIYYalHbIX IKCNepUMeHmax u Oaa2onpusmcmeylouue
anemenmapuvie cobvimus. Beposmuocmu cayyaiinvix cobvimuil. Onvimvl ¢ PABHOBO3MONICHHIMU
anemenmapuviMu coovimusamu. Knaccuueckue eeposamuocmuvie onvimsl ¢ UCHOIb30BAHUEM MOHEM,
Kkyouxos. [lpeocmasnenue coovimuil ¢ nomowpio ouazpamm Jinepa. IlpomusononodicHvie cobbimus,
obvedunenue u nepeceuenue cobvimui. I[Ipasuno cnoocenuss eeposmuocmeu. Cunyuatinwiii 66100p.
IIpedcmasnenue sxcnepumenma 6 euoe depesa. Hezasucumvie codvimus. YmHooicenue epossimuocmeti
Hezasucumulx cobvimuii. I[locredosamenvuvie Hesasucumvie ucnvimauus. Ilpeocmaenenue o
He3a8UCUMBIX COOBIMUSAX 8 HCUSHU.

dnemenmovl KOMOUHAMOPUKU

IIpasuno ymnooicenus, nepecmanosku, pakmopuan yucia. Couemanus u yucio covemanuti. Popmyna
yucra couemanuitl. Tpeyeonvnuk Ilackans. Oneimel ¢ OONLWUM  YUCTIOM  PABHOBO3MONCHLIX
NeMEHMAapHbIX codvimuil. Buluucnenue seposmuocmeli 8 onvimax ¢ npumMeHeHuem KOMOUHAMOPHBIX
Gopmyn. Hcnvimanua bepuynnu. Ycnex u neyoaua. Bepoammocmu cobvimuii 6 cepuu UCHbIMAHULL
bepnynnu.

Cnyuaiinle genuuunsl



3uakomemeo co cnyuauHbIMU GeTUUUHAMU HA NPUMEPAX KOHEYHLIX OUCKDEMHbIX CYUAUHbIX BETUYUH.
Pacnpeoenenue eeposmnocmeri. Mamemamuueckoe oorcudanue. Ceoucmea MamemamuiecKko2o
odcuoanus. Ilonsamue o saxone Oonvuux uucen. Msmepenue eeposmnocmeii. Ilpumenenue 3axona
OONbWIUX uuUCeN 6 COYUONOo2UU, CMpAxo8anuu, 6 30pasoOXpaneHul, obdecneyeHuu 0Oe30NACHOCMu
HaceneHus 8 Ype3sbluaiiHblX CUMYaYUsIX

[INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITPEJIMETA «MATEMATUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHUBAIMS K 00y4E€HUIO MaTeMaTHUKE U IIeJICHANIPaBIEHHON M03HABATEIbHON JESITEIbHOCTH;
NOBBIIIIEHNE YPOBHA CBOEH KOMIIETEHTHOCTH dYepe3 MPaKTHUYECKYI0 ACATEIbHOCTh, TPEOYIOIIyIO
MaTeMaTHYeCKUX 3HaHUH, B TOM YHCII€ YMEHUE YUUThCS Y IPYTUX JIIOJCH;

CIOCOOHOCTh 0CO3HABATh CTPECCOBYIO CUTYAIIMIO, OBITH TOTOBBIM JIEHCTBOBATh B OTCYTCTBUE TapaHTUI
ycrexa;

cniocoOHoCcTh o0yvaronuxcsi ¢ 3I1P kK 0co3HaHUIO CBOMX NE(DUIMTOB M MPOSBICHUE CTPEMIICHUS K HX
IPEO0I0JICHUIO;

CIIOCOOHOCTB K CaMOPa3BUTHIO, YMEHUE CTaBUTh JIOCTH>KUMBIE LIENH;

yYMEHUE pazianyaTh y4eOHbIE CUTYallUH, B KOTOPBIX MOKHO JIEHCTBOBATh CAMOCTOSATENBHO, U CUTYallUH,
I7Ie CJIENyeT BOCIOJIb30BAThCA CIPaBOYHOM HMH(OpManuMeld wWid JAPYrdMMH BCIOMOIaTe€IbHBIMU
CpeACTBaMu;

CIOCOOHOCTH EPEHOCUTH ITOJTYYEHHBIE B X0/I€ 00y4eHUS 3HAHHA B aKTYIbHYIOCUTYAIHIO (TIPH PEIICHUN
KUTEHCKUX 3a/ad, TpeOYyIUIMX MaTeMaTU4YeCKUX 3HAHUMN); CLOCOOHOCTh OPHEHTUPOBAThCA B
TpeOOBaHUSAX M MpaBUiaX MPOBENEHUS IPOMEKYTOUHON U UTOIOBOH aTTECTalNH;

OBJIa/IEHUE OCHOBaMH (PMHAHCOBOM IPaMOTHOCTH.

METAIIPEAMETHBIE PE3YJIbTATHI

OBiageHne yHUBepCAJIbHBIMHU Y4¢OHBIMH NT03HABATEILHBIMHU JCHCTBUSIMU:

VYcraHaBnuBaTh NPUYMHHO-CIIEACTBEHHBIE CBSI3U B X0OJI€ YCBOCHUSMAaTEMaTHYECKOT0 MaTepHara;
BBISBIIATh JEPUIUT JAaHHBIX, HEOOXOAUMBIX JUIsl PELICHUs MOCTaBJIEHHON3aIauy;

C TOMOIIBIO YYUTENs BBIOMpATh CIIOCOO pEHIeHHs] MaTeMaTHYeCKOM 3aJa4yu(CpaBHUBATh BO3MOXHbBIE
BapUaHTHI PEIICHUs);

IPUMEHSTh U IPE0OpPa30BbIBaTh 3HAKM M CUMBOJIBI B X0/I€ pELICHUSIMATEMaTHYECKUX 33/1a4;
YCTaHABIMBAaTh HCKOMOE€ W JAHHOE TIpU PpEUICHMM MaTeMaTH4eCKOW 3aJaud; [OHUMaThb W
UHTEPIPETUPOBATh NH(OPMALIMIO PA3IMYHBIX BUAOB U (OpM

NpeCTaBICHHUS;

WUTIOCTPUPOBATh pelIaeMble 3aJaud  rpaguueckumMu cxemamu; A(Q(GEeKTUBHO 3allOMHUHATh U
CHCTEMaTU3UPOBaTh UH(OPMALIHIO.

MOHMMATh U UCNOJIb30BaTh MAaTEMAaTHUYECKHE CPEICTBA HATMISAHOCTH (TpauKu,uarpaMmbl, TaOIUIIbL,
CXEMBI U JIp.) IJIs1 MJUTIOCTPALIMU, MHTEPIIPETALH, apTyMEHTALIUH.

OBiageHne yHNBepCcaJIbHbIMHM Y4eOHBIMH KOMMYHUKATHBHBIMU 1€fiCTBUSIMM:

OpPraHU30BBIBATh YU€OHOE COTPYAHUYECTBO U COBMECTHYIO JEATEIbHOCTh CYUYUTENIEM U CBEPCTHUKAMHU
B IIPOLIECCE PELLCHUS 3aa4;

B3aMMO/JICHICTBOBaTh M HAXOAUTh OOIIME CIOcoObl paboThl; paboTaTh B TpyINe: HAXOAUTH oOIIee
pelieHre U pas3peratb KOHQIMKTH Ha OCHOBE COTJIACOBAHUS MO3ULMN M Y4ETa MHTEPECOB; CIyLIaTh
napTHEpa; popMyIupoBaTh, apryMEHTHPOBAThH OTCTauBATh CBOE MHEHHE;

MPOrHO3UPOBATh BO3HMKHOBEHHE KOH(JIMKTOB IMPH HAJIMYMU DPA3HBIX TOYEK 3pEHUS M pa3pelaTh
KOH(JIMKTHI HA OCHOBE y4€Ta HHTEPECOB M MO3UIMI BCEX YUaCTHUKOB;

apryMEHTHPOBATh CBOIO MO3UIUI0 U KOOPJIMHUPOBATH €€ C MO3ULMSIMHUIIAPTHEPOB B COTPYAHUYECTBE
npu BEIpabOTKe 0OIIEro peleH:si B COBMECTHON AEATENbHOCTH;

BBINOJIHATh CBOIO 4YacTh pabOTHI, JOCTUraTh KaueCTBEHHOIO pe3ysibTaTa U KOOPAMHHUPOBATh CBOU
JeMCTBUS C IPYTUMH YICHAMU KOMaH/bI;

OLIEHUBATh Ka4eCTBO CBOET0 BKJIa/a B OOIIMN MPOTYKT.

OBiiaieHne yHHBePCAJbHBIMH Y4eOHbIMHU PeryJIiTUBHBIMH /1eiCTBUSIMM:

CTaBUTh LIEJIM, BBIOUPATh U CO3/aBaTh aJrOPUTMBI JUI pEeIIeHHs ydyeOHbIXMaTeMaTHUECKUX PoOIeM;



MJIAHUPOBATH U OCYILECTBIIATh AEATEIbHOCTh, HAITPABICHHYIO HA PEIICHUE3a1ad UCCIIeI0BATEIbCKOTO
Xapakrepa.

DopMynHpOBaTh U YACPKUBATHh YICOHYIO 3a7a9y, COCTABJIATH IUIAH UITOCIEAOBATEIIbHOCTD ICHCTBUM;
OCYIIECTBIISITh KOHTPOJIb TIO 00pa3ily M BHOCUTh HEOOXOJHMMBIE KOPPEKTHBBI; KOHTPOIUPOBATH
MpoIIecC U pe3yIbTaT Y4eOHOM MaTeMaTHYeCKOU

JIeATEIILHOCTH,

aJICKBaTHO OIICHUBATh MTPABUILHOCTH WJIM OIIIMOOYHOCTD BBIMOJHEHUS YUeOHOW3a1a91, €€ 00BEKTUBHYIO
TPYAHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ PEIICHUS;

CIMYaTh CHOCOO JACHCTBUS W €ro pe3yJbTaT ¢ 3aJaHHBIM JTAJOHOM C IIeJIbI0 OOHAPYKECHUS
OTKJIOHEHHH M OTJIMYMI OT dTaJIOHA.

MPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IPH PEHICHUH y4eOHON3amauu;

MOHUMATh TPUINHBI, 10 KOTOPHIM HE OBLT IOCTUTHYT TPEOYEMBI Pe3yabTaT AeATEIBHOCTH, OMPEACIATh
MMO3UTHUBHBIC U3MEHEHUS U HaIpaBJIeHUs, TpeOyromuenaapHeniei padboThr;

PETYJIHPOBATH CIIOCOO BBIPAKCHUS SMOIIHIA.

INPEAMETHBIE PE3YJIBTATbBI

OcBoenne ywyeOHOro kypca «Anrebpa» B /-9 Kiaccax OCHOBHOW IIKOJBI JIOJDKHO OO€CHeuuBaTh
JOCTUKEHHUE CIEAYIOUIUX MPEAMETHBIX 00pa30BaTeNIbHbBIX PE3YJIbTATOB:

dnemenmovl meopuu MHOMCECIE U MAMEMAMUUECKOU JI0ZUKU

U OnepupoBaTh Ha 0a30BOM ypOBHE TMOHSTHUSMHU: MHOXECTBO, JJIEMEHT MHOXECTBA,
IIOAMHOXKECTBO, HpI/IHaI[JIe)KHOCTB;

° 3a/71aBaTh MHOYKECTBA MEPEUUCICHUEM HUX 3JIEMEHTOB;

° HaxXOJIUTh MepeceyeHune, 00beAMHEHUE, ITOIMHOKECTBO B IPOCTEUIIINX CUTYALIUSX;

° omepupoBaTh Ha 0a30BOM YpPOBHE TIOHSATHSIMU: OIPEACIICHHE, aKCHoMa, Teopema,
JIOKa3aTeIbCTBO;

° MIPUBOJIUTH IPUMEPBI U KOHTPIIPUMEPHI ISl TOATBEPKACHUS CBOMX BbICKA3bIBAHUM.

B noBcetHEBHOM KU3HU U IIPU U3YUYECHUH APYTUX IPEAMETOB:

° MCIIOJIH30BaTh TpaduecKkoe MpeICTaBICHHEe MHOKECTB JIJIsl OTIMCAHUS PeabHbIX ITPOILIECCOB
U SIBJICHUM, IPU PEILIEHUU 3a7a4 APYTuX Y4eOHbIX IPEIMETOB.

Yucna

° OnepupoBath Ha 0a30BOM YpPOBHE TMOHSATHUSIMH: HATypajJbHOE YHCIO, IEJ0e YHCIIO,

OOBIKHOBEHHas! Ipo0b, AeCATUYHAS IpO0b, CMElIaHHas! 1po0b, pallMOHAIBHOE YNCII0, apu(pMeTHIECKU
KBaJIpaTHbIN KOPEHB;

. HCITOJIB30BaTh CBOMCTBA YMCEN U MPABHJIA JEHCTBUN ITPU BBINIOJHEHUH BBIYUCIICHU;

° MCIIOJIb30BaTh MPU3HAKU AENIUMOCTU Ha 2, 5, 3, 9, 10 npu BBINOTHEHUH BBIYUCICHUN U
PEIICHUH HECIOXKHBIX 3a/1ay;

° BBITIOJTHSITH OKPYTJICHHE PAIlMOHATBHBIX YHCENI B COOTBETCTBUHU C TIPaBUJIAMHU;

° OIICHUBATH 3HAYCHHE KBAJPATHOTO KOPHSI U3 TIOJIOKUTEIBHOTO 11EJI0TO YHCIIa;

° pacrmo3HaBaTh pallMOHAIbHBIC U UPPAITHOHAIBHBIE YHCIIA;

° CpaBHUBAThH YHKCIIA.

B noBcenHeBHOM KU3HU U TIPU U3YYEHUH JAPYTHX MIPEAMETOB:

° OIICHUBATDH PE3YJbTaThl BBIYUCICHUHN NIPU PEIICHUU MPAKTUYECKUX 33]1aY;

° BBITIOJIHSITH CPABHEHUE YHUCEI B PEAIbHBIX CUTYalIHSIX;

° COCTABJISITh YMCIIOBBIC BBIPAKEHUS TIPU PEIICHUU MPAKTUUYSCKUX 3a7a4 U 3a/1a4y U3 APYTHUX

y4eOHBIX PEIMETOB.

Toorcoecmeennvie npeodpazoeanus

o BbImonHAT HECNOXHBIE MpeoOpa3oBaHUS Ji BBIYMCIEHUS 3HAYEHUH YHCIOBBIX
BBIpQXECHH, COJlepKalliuX CTENEeHH C HAaTypaJbHBIM MOKAa3aTeJIeM, CTETIEHH C LIeJIbIM OTPULIATEIbHBIM
1oKa3aresieM;

o BBITMIOJHATh HECIIOKHBIE MPeoOpa3oBaHUsl LEJIbIX BBIPAXKEHHUM: pacKpbhIBaThb CKOOKH,
MPUBOJIUTH MOJOOHBIE CIaraeMbI€;



o UCIOJIb30BaTh (DOPMyYJIbI COKPAIIEHHOTO YMHOXEHHMs (KBaApaT CyMMBI, KBaJpaT pa3HOCTH,
Pa3HOCTb KBAApaTOB) JUIsl YIPOIIECHNS BBIYMCICHUIN 3HAaUEHUI BBIPAKECHMUI;

o BBINOJIHATH HECJIOXKHbBIE PeoOpa3oBaHUs JPOOHO-TMHEHHBIX BBIPAKEHUNH U BBIPAKECHUH C
KBaJIPaTHBIMU KOPHSIMHU.

B noBcenHEBHOM KU3HU U IIPU U3YyYEHUU JPYIUX IPEIMETOB:

. IIOHUMAaTh CMBICJI 3aIIMCH YUCJIa B CTAaHAAPTHOM BU/IE;

. orepupoBaTh Ha 0a30BOM YPOBHE MOHITHEM «CTaHJAPTHAS 3alHCh YHCIIa.

Ypasnenus u nepasencmea

. OnepupoBaTh Ha 0a30BOM ypOBHE TMOHSTUSMHU: PABEHCTBO, YHCJIOBOE PAaBEHCTBO,

YpaBHCHHEC, KOPCHb YpaBHCHUA, PCHICHUC YPABHCHUA, YUCIIOBOC HCPABCHCTBO, HCPABCHCTBO, PCIICHNC
HEPAaBCHCTBA,

IMPOBEPATH CHIPABCAJIMBOCTb YU CJIOBBIX PABCHCTB U HCPABCHCTB,

peuarb JIMHEIHBIC HCPABCHCTBA U HECCJIOKHBIC HCPABCHCTBA, CBOAAIINECS K JII/IHefIHI)IM;
peumatb CUCTEMbI HCCJIOKHBIX JIMHEHHBIX ypaBHeHHﬁ, HCPABCHCTB,

MMPOBEPATDH, ABJIACTCA JIM JAHHOC YN CJIO PCIHICHUECM YPAaBHCHUS (HepaBeHCTBa);

peliaTb KBaJAPpaTHBIC YPABHCHUS 110 (I)OpMy.TIe KOpHeﬁ KBaJApaTHOI'O YPABHCHUA,
I/1306pa)KaTL PCUICHUA HCPABCHCTB U UX CUCTCM Ha YHCI0BOM HpﬂMOﬁ.

B HOBCGI[HCBHOﬁ JKU3HHU U IIpU U3YYCHUHU APYTUX IIPEAMCTOB!

. COCTABJIAITh U pelIaTh JUHEHHBIE YPABHEHMS IIPU PEIICHUU 33]1a4, BOZHUKAIOIINX B IPYTUX
y4€OHBIX MPEIMETAX.

Dynkuyuu

. Haxonuts 3HaueHne QyHKINH 110 3aJaHHOMY 3HAYEHUIO apryMEHTa;

o HaXOJUTh 3HAUYEHUE apryMeHTa I10 3aJaHHOMY 3HA4YEHUI0 (YHKIUM B HECIOKHBIX
CUTYaLUsX;

. ONPEENATH MOJIO0KEHUE TOUKH 10 €€ KOOpANHATaM, KOOPJANHATHI TOUKH IO €€ IMOJI0KEHHUIO
Ha KOOPJMHATHOW MIIOCKOCTH;

. no rpaduKy HaxXxoIuTh OOJIACTH OIpPENENIEHUsl, MHOXKECTBO 3HAYCHWMH, HYIM (QYHKILHUH,

IPOMEXYTKH 3HAKOIIOCTOSIHCTBA, IIPOMEXYTKU BO3pacTaHus U yObIBaHMs, HauOOJIblIIee U HaUMEHbIlIee
3HaueHus QyHKIUY;

o CTPOUTH TpaUK JUHEHHON (PyHKIMH;

. IPOBEPATh, SABISETCA JIM JaHHBIA Trpaduk rpapukoM 3adaHHOW (GYHKUMU (JMHEHHOH,
KBaJJpaTUYHON, 0OpaTHON MPONOPLUOHAIBHOCTN);

J OTIpeNeNATh MPUOIMKEHHBIE 3HAYCHUST KOOPIMHAT TOUKH TIepecedeHns TpapuKoB GyHKINA;
J OIepHpoBaTh Ha 0A30BOM YpPOBHE TOHSTHSIMH: ITOCIEAOBATEIFHOCTD, apu(MeTHUECKas
porpeccusi, reoMeTpuiecKas Iporpeccus;

J pemarh 3a7a4y Ha MIPOTPECCHH, B KOTOPHIX OTBET MOXKET OBITh ITOJTy4eH HETIOCPEACTBEHHBIM

nojicueTom 6e3 mpuMeHeHus (popmyi.

B noBceaHeBHOM KU3HU U IIPU U3YYEHUH IPYTUX IIPEIMETOB:

. UCIIOJIb30BaTh TpaUKH pealbHbIX MPOLECCOB M 3aBUCUMOCTEH MJIsi OINpeAeNeHUs X
CBOMCTB (HanOoOJbIINEe U HAaWMEHbLINE 3HAUYEHHUS, MPOMEXKYTKH BO3pacTaHUs U yObIBaHMS, 00JIacTH
MOJIOKHUTEBHBIX U OTPULIATEIbHBIX 3HAYCHUH U T.I1.);

. HCIIOJIb30BaTh CBOMCTBA JIMHEWHON (PyHKUIMU U ee TpaduK IpU peleHud 3a1ad U3 IpYyrux
y4eOHBIX PEIMETOB.

Cmamucmuka u meopus éepoamuocmeil

L] Nmets MNpEACTAaBIICHUE O CTATHUCTUYCCKUX XAPAKTCPHUCTHUKAX, BCPOATHOCTH CJ'Iy‘-IaI\/’IHOFO
COOBITHS, KOMOMHATOPHBIX 3a]a4ax;

L] pcuiaTb HpOCTeﬁH.IPIe KOMGI/IHaTOprIC 3ajadyi MCTOAOM IIPAMOTO M OpPraHU30BaAHHOTO
nepedopa;

° MPEJICTABIISITh JAHHBIC B BUJIE TaOJIHII, TUarpamMmm, rpaduKos;

o YUTaTh UH(OPMAIIHIO, TPEICTABICHHYIO B BUJIE TaOJIUIIbI, IUArpaMMbl, TpadukKa;



L OnpeaAcCIsATb OCHOBHBIC CTATUCTUUCCKUE XAPAKTECPUCTUKH YU CIIOBBIX Ha60pOB;

. OLICHUBATh BEPOSITHOCTh COOBITUS B IPOCTEHMIINX CITy4asix;

. UMETb MPECTABICHUE O POJIM 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBIICHUSX.

B noBceaHeBHOM KU3HU U NIPU U3YYEHUH IPYTUX IIPEIMETOB!

o OLIEHUBATh KOJIMYECTBO BO3MOXKHBIX BAPUAHTOB METO/IOM I1epedopa;

o UMETb IIPEJCTABICHHUE O POJIM IPAKTUYECKH JOCTOBEPHBIX U MaJOBEPOSTHBIX COOBITHIL;

o CpPaBHUBaTb OCHOBHBIE CTAaTHCTUYECKHE XapaKTEpUCTHKH, IIOJydCHHbIE B IIpolecce
pelLeHHs IPUKIIAAHOM 3a1auu, U3yYEeHUs PEAIbHOTO SBJICHMS,

. OLICHUBATh BEPOSITHOCTh PEAJIbHBIX COOBITHI U SIBJICHUI B HECIOKHBIX CUTYaLUsX.
Texcmoswie 3a0auu

. Pemrate HecoXKHBIE CIOKETHBIC 3a/1a4M PA3HBIX THIIOB HA BCE apupMETHIECKHE ACUCTBUS;
. CTPOUTH MOJIEIb YCIOBHS 33Jaud (B BUAE TaOJIMUIIbl, CXEMBbI, PUCYHKA WM YpaBHEHUS), B
KOTOPOM JJaHbl 3HAYEHUS JIBYX U3 TPEX B3aUMOCBS3aHHBIX BEJIMYMH, C I€JIbIO IOMCKA PELICHUS 3aauH;
o OCYILECTBIIATh CIOCOO MOUCKA PELICHMs 3a/laud, B KOTOPOM DPACCYXJAEHUE CTPOUTCS OT
yCIIOBHS K TPEOOBAaHUIO MM OT TpeOOBaHUS K YCIOBHUIO;

o COCTaBJIATh IUIaH PELEHUs 3a7auu;

. BBIJIETISATH 3TAllbl pEIICHUS 3a/1a4H;

. MHTEPIPETUPOBATh BBIYMCIUTENBHBIE PE3yJbTaThl B 3aJade, HMCCIEN0BaTh IOJyYEHHOE
peleHne 3a1aui;

o 3HaTh pa3alyune CKOpOCTed 00BbEKTa B CTOAYEH BOJIE, IPOTUB TEUCHUS U 110 TEUEHUIO PEKH;
. pelaTh 3a/1a4i Ha HaX0XK/IEHWE YaCTH YKcia U YUClia 10 €ro YacTu;

. pelaTh 3a1a4u pa3HbIX THUIOB (Ha paboTy, HA MMOKYIKH, HAa JABM)KEHUE), CBSA3BIBAIOLINX TPU
BEJIMYMHBI, BBIACIATH 3TU BETUUYUHBI U OTHOLICHUS] MEXKAY HUMU;

o HaXOJUTb IPOLEHT OT YUCJIA, YUCIIO IO MPOLIEHTY OT HETO, HAXOAUTH MPOLICHTHOE CHUKEHNE
WM TPOLIEHTHOE MOBBIIICHUE BETUYHHBI;

. pelaTh HeCI0XKHbIE JIOTUYECKUE 3a7]aul METOJJOM PacCykICHUM.

B noBceaHeBHOM KU3HU U IPU U3YYEHUH JIPYTHX MPEIMETOB:

o BBIIBUTaTh TUIIOTE3bI O BO3MOXKHBIX MPENEIbHBIX 3HAYEHUAX MCKOMBIX B 3a7jau€ BEJIMYMH

(lenatb NPUKUIKY).
W3mMepeHus v BHIYUCIIEHUS
Hcmopua mamemamuku

o OnuceiBaTh OTAENbHBIE BBIJAIOIIMECS pE3YNbTAThl, IOJIYYEHHbIE B XOJI€ pa3BUTHUS
MaTEMaTUKHU KaK HayKH;

. 3HaTh MPHUMEPHI MAaTEMATUYECKUX OTKPBITUM M MX aBTOPOB, B CBSI3M C OTEUECTBEHHOW M
BCEMHUPHOM UCTOPHEN;

. IIOHUMATh POJIb MaTEMAaTUKH B pa3BuTUU Poccuu.

Memoovr mamemamuxu

. Beibupates moaxoasmuii  M3y4eHHBIH METOJX il pEeHIeHHs U3YYEHHBIX THIIOB
MaTE€MaTUYECKHUX 3a/1a4;

. IIpuBoguTe  HpUMEPBI  MATEMAaTUYECKUX  3aKOHOMEPHOCTEM B OKpYXKarolen

JIEHCTBUTEIILHOCTU U MPOU3BCACHUAX UCKYCCTBA.



TemaTuyeckoe MIIAHMPOBAHUE MO0 YUHeOHOMY NMpeaMeTy «AJredpa» 7 Kiacc

Ne KoauuecTtBo
Tema
n/n 4acoB
1. BBogHOE noBTOpEHNE 5
2. BripakeHus1, TOXKIECTBA, ypaBHEHUS 17
3. DOyHKIUU 11
4, CreneHb C HATYpPAJIbHBIM ITOKA3aTEIeM 11
4, MHoro4neHsbl 16
5. DopMyITBl COKPAIIICHHOTO YMHOKCHUS 18
6. Cuctembl TUHEHHBIX YpaBHEHU 14
7. HToroBoe nmoBTopeHue 10
Hroro: 102
TemaTnueckoe NJIAHMPOBaHHE MO Yy4eOHOMY npeaMeTy «Aaredpa» 8 kiacc
Ne KoimnuecTBo
n/n Tewa 4acoB
1. BronHOE moBTOpEHME 4
2. PanmonansHbIe 1pobu 23
3. KBanpaTHbsle KopHU 19
4, KBanpathsie ypaBHeHuUs 21
S. HepasenctBa 20
6. CreneHs C 1eIbIM MOKazaTeneM. DIEMEHThl CTATUCTUKH 11
7. Hrtorosoe noBropeHne 4
Hroro: 102
TemaTnueckoe NJIAHMPOBaHME MO Y4eOHOMY NpeaMeTy «AJjredopa» 9 kiacc
Ne KosmuectBo
Tema
n/n 4acoB
1. BBoaHOE MoBTOpEHNE 4
2. KBanpatnunas ¢yHkims 22
3. YpaBHEHMs U HEPABEHCTBA € OJIHOM epeMeHHON 16
4, YpaBHEeHHs 1 HEPABEHCTBA C IBYMs NIEPEMEHHBIMU 17
S. Apudmernueckas 1 reoMeTpUUecKasi IPOrpeccuu 15
6. DneMeHThl KOMOWHATOPUKH U TEOPUU BEPOSITHOCTEN 13
7. Hroroeoe noBTopeHue 15
Hroro: 102
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