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HOACHHUTEJIBHASA 3AIIMCKA

Jannas paGoyas mporpaMma npeaHa3zHaueHa Juis yyamuxces 5-9 kinaccoB MBOY «BonovaeBckuii
nurei» u paccuntana Ha 2023 — 2024 yueOHbIi TO/.

1. depepanbHOr0 TOCYAApPCTBEHHOI'O 00pa30BaTENbHOrO CTaHAAapTa OCHOBHOTO 0OIIEro
oopazoBanusa (Ilpukaz MwunnpocBemenuss Poccum ot 31.05.2021 r. Ne 287, 3aperucTpupoBaH
MunuctepctBom tocturiuu Poccuiickoit @enepanuu 05.07.2021 r., per. Homep — 64101) (nanee —
dI'OC 000),

2. ®enpepanpHOro 3akoHa OT 29.12.2012 Ne 273 «O06 obpa3oBanuu B Poccuiickoit @enepanumy;

3. Crparernn pa3Butus BocnuTaHus B Poccuiickoit depepanuu Ha nepuox ao 2025 ropa,
yTBEpKIEeHHOH pacnopsbkeHueM IIpaButensera oT 29.05.2015 Ne 996-p;

4. Tlpukaza MunoOpraayku Poccuun ot 17 mas 2012 1. Ne 413 «OO06 yTBepxaeHnu denepaibHOTO
rocy1apCTBEHHOTO o0pa3oBaTeNLHOTO  CTaHAapTa  CpelHero  olmero  oOpa3oBaHUS»
(3apeructpuponan 07. 06. 2012 r. N 24480)

5. Ilpukaza MunucrepctBa npocsenieHuss Poccuiickoit ®denepanun Ne 568 ot 18.07.2022 “O
BHECEHHHM W3MEHEHUU B ¢elepalbHblil TOCY/IapCTBEHHBIM 00pa30oBaTeNbHBIN CTaHAAPT OCHOBHOIO
o6mrero oopazoBanus’” (3apeructpupoBan 17.08.2022 Ne 69675)

6. Ilpumkaza MunuctepctBa npocsenieHuss Poccutickoit @enepannu ot 18.05.2023 Ne 370 “O6
yTBEepKJIACHUH QeaepalbHO 00pa30BaTeILHONW MPOTpaMMBl OCHOBHOTO 00Iero obpa3oBaHus”
(3apeructpuponan 12.07.2023)

7. OOpa3oBaTeIbHOW TPOTPaMMBI OCHOBHOTO o0miero oOpazoBanusi MBOY «BonouaeBckuit
JTALEN»

8. IlpumepHO# amanTUpOBaHHON OCHOBHOW OOpa30BATEIHLHOW MPOTrpaMMBI OCHOBHOTO OOIIETO
00pa3oBaHus 00YYaIOIINXCS € 3aepKKOU neuxuueckoro pazsutus (nanee — [IAOOIT OOO 3I1P),

9. ApanTupoBaHHOW OCHOBHOW 00pa30BaTEIbHOMN MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHUS
obyuaromuxcss MBOY «BonouaeBckuii Tuiein».

Pabouas nmporpamma no yuebHoMy mpenmery «Maremaruka» paspaborana Ha ocHoBe OI'OC
00O, IlpumepHo¥i mporpaMMbl BOCHHUTAHUS C Y4ETOM paclpeAeN€HHBIX MO KJaccaM MPOBEPSEMBIX
TpeOOBaHMI K pesynbTaTaM ocBoeHHss OCHOBHOI 00pa3oBaTeiIbHON MPOrpaMMbl OCHOBHOTO OOIIETo
o0Opa3oBaHusl.

OO0mas xapaktepucTuka yuyeOHOro npeamera «Maremaruka»

Pabovas mporpamMmma mo matemaTtuke s oOydarommxcst 5—10 kimaccoB pazpaboTaHa Ha OCHOBE
denepaabHOro rocyJapCTBEHHOTO 00pa30BaTeNLHOIO CTaHAapTa OCHOBHOT'O ob1ero
00pa3oBaHus C YU4ETOM U COBPEMEHHBIX MHUPOBBIX TPEOOBAHHMA, -MIPEIBSIBISIEMBIX K MaTEMaTHUECKOMY
00pa30BaHUIO, U TPATUIMUNA POCCUHCKOr0 00pa3oBaHUs, KOTOpbIE 0OECIEUNBAIOT OBJIAJICHHE KIIOUEBBIMU
KOMITETEHIIMSIMH, COCTABJISIOIIIMUA OCHOBY JUUISI HENPEPHIBHOTO OOpa30BaHUSI M CaMOPA3BUTHS, a TAKKe
LEJIOCTHOCTh OOIIEKYIbTYPHOT0, TMYHOCTHOIO M MO3HABATENILHOTO pa3BUTHA oOydaroumxcs. B paboueit
nporpaMMe YYTeHBI WJIEH W TIONOKeHWs KOHIeNmy pa3BUTHS MaTeMaTHYecKoro oOpa3oBaHUS B
Poccuiickoit ®enepanuu.

B snoxy nudposoii Tpanchopmaiuu Bcex chep denoBeUeCKon NeATeTbHOCTH HEBO3MOXKHO CTaTh
00pa30BaHHBIM COBPEMEHHBIM ueJIOBeKOM 0Oe3 0a30BOM MaTeMaTH4YeCKOW MOITOTOBKH. YK€ B IIKOJIE
MaTeMaTHKa CIY>KUT ONOPHBIM MPEIMETOM [UIsl U3YYEHHS CMEXHBIX IUCHUIUIMH, a IOCJIE IIKOJIBI
peanbHOi HeOOXOAMMOCTBIO CTAHOBUTCS HEIIPEPBIBHOE 00pa30BaHuE, UTO TPeOyeT NOTHOLECHHOM 6a30BOi
o011eo0pa3oBaTeNbHOM MOATOTOBKH, B TOM UHCJIE U MAaTEMaTUYECKOM. DTO 00YCIOBIEHO TEM, YTO B HAIIIU
JTHU PacTET YMCI0 MPOQECcCHil, CBI3aHHBIX ¢ HETOCPEICTBCHHBIM IPUMEHEHUEM MaTeMaTUKU: U B cepe
SKOHOMHKH, U B OM3HECEe, U B TEXHOJOIMYECKHUX O0JIaCTSAX, U Jake B TYMaHMTapHBIX cdepax. Takum
o0pa3oM, Kpyr oOydarommxcsi, JUIsi KOTOPBIX MaTeéMaTHKa MOXKET CTaTh 3HAYUMBIM IPEIMETOM,
pacuumpsieTcs.

[IpakTuyeckast TMOJIE3HOCTb MAaTEeMAaTUKH OOYCJIOBIEHA TeM, 4YTO €€ TPEAMETOM SIBISIOTCS



(byHIaMeHTaIbHBIE CTPYKTYPhI HAILLIETO MUPA: MPOCTPAHCTBEHHbIE ()OPMBI U KOJTUUECTBEHHbBIE OTHOILICHHS
OT MPOCTEHIINX, YCBAMBAEMBIX B HETIOCPEJACTBEHHOM OIIBITE, 10 JJOCTATOYHO CIIOKHBIX, HEOOXOTUMBIX JIJIS
pa3BUTHA HAy4YHBIX M TNPHUKIATHBIX HAeH. be3 KOHKpeTHBIX MaTeMaTH4eCKHX 3HAHUM 3aTpyIHEHO
IIOHUMaHWE TPUHLMIIOB YCTPONCTBA M HUCIOJb30BAHUS COBPEMEHHOM TEXHUKH, BOCHPUATHE U
UHTEpIpeTalys pPa3HOOOPa3HOH  COLMANbHOM, SKOHOMHUYECKOW, IOJMTHYECKOM  HMH(popManuu,
Maiod(peKTHBHA TOBCETHEBHAS TPAKTUYECKas IeATeNbHOCTh. KakIoMy dYeloBeKy B CBOEH KH3HH
HOPUXOAUTCS BBIIOIHATH PACUEThl M COCTABIATH AITOPUTMBI, HAXOIUTHh U MPUMEHATH (OPMYIIBI, BIaIETh
IPAaKTUYECKUMU INpUEMaMU T'€OMETPUYECKUX M3MEPEHUH M IOCTPOEHMH, 4YuTaTh HH(OpMaLuio,
NPE/JICTaBICHHYIO B BUJAE TaOJUI], TUarpaMM U TpauKoOB, XHUTh B YCIOBHAX HEOIPEIEIEHHOCTH H
MMOHUMATh BEPOSITHOCTHBIN XapaKTep CIyJdalHBIX COOBITHIA.

OnHOBpEMEHHO C pacHIMpeHueM cdep MpPUMEHEHHs MaTeMaTUKU B COBPEMEHHOM OOIIECTBE BCE
0osiee Ba)XXHBIM CTAHOBHUTCS MAaT€MAaTHUYECKUI CTWIIb MBILIUIEHUS, MPOSBISIONIMICST B ONpPENeNEHHBIX
YMCTBEHHBIX HaBbIKaxX. B mporecce u3ydyeHnss MaTeMAaTUKU B apCceHAN NMPHUEMOB U METO/I0B MBIIIICHHS
YeJI0OBeKa €CTECTBEHHBIM 00pa3oM BKIIHOYAIOTCS MHAYKIMS M AEAYKLUs, 0000IIeHNe U KOHKPeTH3alysl,
aHaM3 W CHHTE3, KiIacCUUKAIMs M CUCTeMaTu3alus, adcTparupoBaHue W aHajuorus. OOBEeKTHI
MaTeMaTUYECKHUX YMO3AKIIOUCHHUH, IPaBUIa UX KOHCTPYHUPOBAHMS PACKPHIBAIOT MEXAHU3M JIOTMYECKHX
MOCTPOCHHUH, CIIOCOOCTBYIOT BBIpa0OTKE yMeHHs (opMynupoBaTh, OOOCHOBBIBATH U JOKa3hIBATh
CYXJIEHUsI, TEM CaMbIM Pa3BHUBAIOT JIOTMUECKOE MbIIUICHHE. Beaymas posiab NpuHaJIe)KUT MaTeMaTHKe U
B (pOpMHPOBAaHUM AITOPUTMUYECKON KOMIIOHEHTHI MBIIUICHHS M BOCIIUTAHUMA YMEHHWH JEHCTBOBATH IO
3aJJaHHBIM AJITOPUTMAaM, COBEpPILIEHCTBOBATh U3BECTHBIE U KOHCTPYUPOBATh HOBBIE. B mporecce pemeHus
3a/la4 — OCHOBOM y4eOHOU NeATeNIbHOCTH Ha YpOKaxX MaTeMaTUKU — Pa3BUBAIOTCS TAKXKe TBOpUYECKas U
NPUKJIaHAsl CTOPOHBI MBIIUIEHUS.

OOyuenne MaTeMaTuKe Ja€T BOSMOKHOCTD Pa3BHBATh y 00yUYAIOMIUXCS TOUYHYIO, PAIMOHATIBHYIO H
UHQOPMATUBHYIO pPEYb, YMEHHE OTOMpaTh HauOojee TMOAXOASAINE SA3BIKOBBIE, CHMBOJIUYECKHUE,
rpadudecKue CpeacTBa IS BRIPAKCHUS CYXKICHUH U HATJISITHOTO UX MPEICTABICHHS.

Heo6xonuMbpIM KOMIIOHEHTOM OOILIEeH KyJIbTYyphl B COBPEMEHHOM TOJIKOBAaHUM SBIIETCS oOlee
3HAKOMCTBO C METO/JaM{ TIO3HAHUS JICHCTBHTEIBHOCTH, TPEACTABICHHE O TMPEIMETe W METoAax
MaTeMaTUKHU, UX OTJIMYUN OT METOJOB JIPYTUX €CTECTBEHHBIX U I'YMAaHUTAPHBIX HAayK, 00 OCOOCHHOCTAX
NPUMEHEHHS MaTEMAaTUKH [T peIICHHs HAYYHBIX ¥ IPUKJIaIHBIX 3a71a4. TakuM 00pa3oM, MaTeMaTHYECKOe
o0pa3oBaHue BHOCHUT CBOM BKJIaJ B (POpMHPOBaHUE OOILEH KYIbTyphl YeJOBEKa.

W3yueHne MaTeMaTUKN TaKkKe CIIOCOOCTBYET 3CTETHUECKOMY BOCITUTAHUIO YEJIOBEKA, TOHUMAaHHIO
KpacoThl M U3AILIECTBA MAaTEMaTHUECKUX PACCYKICHHM, BOCIPUATUIO T€OMETPUUECKUX (OPM, YCBOCHHUIO
UJIeV CUMMETPHH.

«Aaredpa» 7-10 kiaaccol
esiu n3yvyeHusi yueOHOro Kypca

AnreOpa SBISETCS OJJHUM M3 OIOPHBIX KypCOB OCHOBHOW IIKOJIBI: OHA O0ECIIEYMBACT M3YyUCHHE
JOPYruX JUCLHUIUIMH, KaK €CTECTBEHHOHAYYHOT0, TAK U TYMaHUTapHOTO IIUKIIOB, €€ OCBOCHHE HEOOXOIUMO
JUI TIPOIOJDKEHHsT 0Opa3oBaHWS M B IOBCETHEBHOW JKM3HU. Pa3BuTHEe y OOydYalOMIMXCs HAayYHBIX
npeCcTaBIeHUN 0 MIPOUCXOXKAECHUU
W CYIIHOCTH aJire0panvecKux aOCTpakIHid, Croco0e OTPaKEHUS -MaTEeMaTUYECKOW HAYKOU SIBJICHUN M
IPOIIECCOB B NPUPOJE U OOIIECTBE, POJIM MAaTEMAaTUYECKOI0 MOJEIMPOBAHMS B HAYYHOM ITO3HAHUU U B
MIPAKTHKE CIIOCOOCTBYET OPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS U KAUECTB MBILIUICHUS, HEOOXOAUMbIX
JUId ajjanTalid B COBPEMEHHOM Iu(poBoM oliiecTBe. V3ydeHue anreOpbl e€CTECTBEHHBIM 00pazom
oOecrieuynBaeT pa3BUTHE YMEHUS HaOI0AaTh, CpaBHUBaTh, HAXOAWUTh 3aKOHOMEPHOCTH, TpeOyer
KPUTUYHOCTHU MBIIIJICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICWCTBHUS U BBIBOJBI,
dbopmynupoBath yTBepxkaeHUA. OcBoeHHME Kypca airedpbl oOecleyuBaeT pa3BUTHE JIOTMYECKOTO
MBILIUICHHUS 00yYarOIUXCs: OHU MCIIONB3YIOT JeTyKTUBHBIE U HHAYKTUBHBIE pac-CYXJICHHs, 0000IIEeHIE U
KOHKpEeTH3aInio, abcTparupoBanue 1 anamoruro. O0ydeHue anredpe npearnoaracT 3HaYUTeIbHBIN 00BEM
CaMOCTOSATENIbHOW ~ JIEATENIbHOCTH  OOYyYaroIIMXcs, IMO3TOMY CaMOCTOSITEIIbHOE pelIeHHe 3a/1a4
€CTECTBEHHBIM 00pa30M SBIIETCS peau3alueil 1eaTeIbHOCTHOTO MPUHIUIA O0ydeHUSI.

B crpykType mporpammsl y4eOHOro Kypca «Anredpa» OCHOBHOM IIKOJBI OCHOBHOE MECTO



3aHUMAIOT COJAEpKATeNbHO-METOANYECKUe JHHUU: «Uucia W BBUKCICHHS»; «Anredpanmyeckue
BBIDOKEHUS»; «YpaBHEHHsS M HepaBeHCTBay; «DyHkmmm». Kaxmas w3 dSTHX conepKaTelabHO-
METOAMYECKUX JIMHUI pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET M3YyUEHHs Kypca, €CTeCTBEHHBIM 00pa3oM
neperieTasich ¥ B3aUMOJCHCTBYS C JPYTUMHU €ro JUHUSAMHU. B Xone u3ydeHus Kypca oOydaroumumcs
NPUXOAMUTCS JIOTUYECKH PacCykAaTh, UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN SA3bIK. B CBs3u ¢ 3TUM
1eJ1Ieco00pa3Ho BKIIOUUTH B MPOTPaMMy HEKOTOPBIE OCHOBBI JIOTHKH, POHHU3BIBAIOIINE BCE OCHOBHBIC
pa3zenbl MaTeMaTUYecKOro oOpa3oBaHUsT W CIOCOOCTBYIOIIME OBJIAJICHUIO OOYYaIOIIMMUCS OCHOB
YHUBEPCAJIHLHOTO MAaTEMAaTHUYECKOTO sI3bIKa. TakuM 00pa3oM, MOXKHO YTBEP>KAaTh, UTO COJEPIKATEIbHON U
CTPYKTYPHOI 0COOEHHOCTBIO Kypca «Anredpay sIBISETCS €r0 HHTETPUPOBAHHBIN XapaKTep.

Conepxxanve NUHUM «YMClIa M BBIYMCICHHS» CIY>)KUT OCHOBOW I JNAJbHEUILNErO0 HW3y4EHUs
MaTeMaTUKH, CIIOCOOCTBYET DPAa3BUTHIO Y OOYYArOMIMXCS JIOTHYECKOTO MBIIUICHUS, (HOPMUPOBAHUIO
YMEHHsI IOJIb30BaThCS aJITOPUTMaMU, a TAK)Ke MPUOOPETEHUIO IPAKTUUECKUX HABBIKOB, HEOOXOUMBIX IS
MOBCETHEBHOH >KM3HU. Pa3BUTHE MOHATHS O YHMCIE B OCHOBHOHM IIKOJIE CBSI3aHO C PAIlMOHAJIBHBIMU H
UpPpALMOHATFHBIMU YHCIIaMU, (OPMUPOBAHUEM IPEICTABICHUM O AEMCTBUTEIHLHOM YHUCIE. 3aBepllIeHUE
OCBOCHUS YHCIIOBOW JJMHHH OTHECEHO K CTapIieMy 3BEHY 0011ero 00pa3oBaHusl.

Conepkanue IBYX anreOpandecKux JMHUN — «AnreOpandeckue BBIPAXKEHUS» U «YpaBHEHUS U
HEpaBEHCTBa» CHOCOOCTBYeT (OPMHUPOBAHMIO y OOYYAIONIMXCA MaTeMaTHYECKOro — armmapara,
HEOOXOJUMOTO JIJIsl PEIICHHUs 3a7a4 MaTeMaTHKH, CMEXHBIX MPEAMETOB U MPAKTHKO-OPHUEHTUPOBAHHBIX
3ama4. B OCHOBHOI mIKojie y4eOHBI MaTepuan TPYNIHUPYETCS BOKPYT PAlMOHAJIBHBIX BBIPAKECHUH.
Anrebpa IeMOHCTpUPYET 3HAUEHUE MAaTEMATHKHU KakK sI3bIKa JUIsl TOCTPOCHUS MaTeMaTUYECKUX MOJIesei,
OTIMCaHMsI TIPOLIECCOB M SABJICHUH peaibHOro Mupa. B 3anaun oOyueHust anreOpe BXOIAT TaKKe JalbHeiIee
pa3BUTHE aITOPUTMUYECKOTO MBIIIJIEHUS, HEOOXOAMMOro, B YaCTHOCTH, MJIsi OCBOGHHS Kypca
UHPOPMATUKH, W OBJIAZICHHE HaBBIKAMHU JEAYKTHBHBIX paccyxkieHuid. IIpeoOpa3oBaHHe CHUMBOJIBHBIX
¢dbopM BHOCHT CBOI criein(pUYecKuii BKIIaJ B pa3BUTHE BOOOPAKEHUS, CIIOCOOHOCTEH K MAaTEMAaTUYECKOMY
TBOPYECTRBY.

Copepxannie (QyHKIMOHATBHO-TPAPUUECKONH JMHUM HAIEICHO Ha TMOJy4YeHHE O0YyJaroIIUMUCs
3HaHUH O QYHKIUAX KaK BAKHEHWIIEH MaTeMaTHYeCKOH MOJeNu Ui ONHCAHUS W HCCIIEeIOBaHMS
pa3HO-00pa3HbIX MPOIIECCOB U SIBICHUN B PUPO/IE U 001IecTBe. M3yuenue 3Toro Mmarepuana cnoco0CcTByeT
pa3BUTHIO y OOYYarOIIUXCS YMEHHS HCIIONB30BaTh pA3NIMYHBIC BBIPA3UTEIBHBIE CPENCTBA S3BIKA
MaTEeMaTHUKd — CIOBECHBbIE, CHMBOJHWYECKHE, TIpaduyueckue, BHOCHUT BKiIag B (opMHupoBaHHE
NPEJICTaBICHHUI O POJIM MATEMaTHKHU B PA3BUTHHU IIUBIIIN3AIUHN U KYJIbTYPHI.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo yuyebHoMy 1utany B 7-10 kiaccax m3ydaercsi y4eOHbI Kypc «Auredpay», KOTOPHIN
BKJIIOYAET CJEOYIOIIMEe OCHOBHBIE pa3fielibl coaepikaHus: «Hucna v BeIYUCICHHS», «Airedpandeckue
BBIPKEHUS», «YpPaBHEHUS U HEPABEHCTBA», « DYHKITHI.

VYuebHblil Tu1aH Ha U3ydeHue anredpsl B 7—10 kiaccax OTBOIUT He MeHee 3 y4eOHBIX 4acoB B
HEJIEJTI0 B TEUCHUE KaXKIOT0 roja o0y4deHus, oomuii 00bem JyacoB - He MeHee 408.

Conep:xkanue yueOHOro kypca (mo roxam o0y4eHus)
7 KRiacce

Yucna u évtuucnenusn

PaunonanbHble yncIa

JlpoOu OOBIKHOBEHHBIE U JECSATUYHbIEC, MEPEeXo] OT OAHOH (opMbl 3amucu ApoOel K Ipyroi.
[lonaTtue palMOHANBHOTO YHUCHA, 3alHCh, CpPaBHEHHUE, YHOPSAOYMBAHUE PALMOHAIBHBIX YHCEIL.
ApudmeTrueckue NEHCTBUS C pPallMOHAILHBIMH 4YUCIaMu. PeleHue 3amad w3 pealbHOW MPAKTUKH Ha
4acTH, Ha JApoOH.

Crenenb ¢ HaTypaJbHBIM IOKa3aTeJeM: ONpe/eieHue, MpeoOpa3oBaHUe BBIPAKCHHH Ha OCHOBE
OTIpeJIeNIeHNS, 3aIUCh OOJIBIINX YUCEIT.

[IporueHTHI, 3anKCh MPOLEHTOB B BUJE ApoOU U IpoOH B BUJIE MPOLEHTOB. TpH OCHOBHBIE 3a7a4u
Ha MPOIIEHTHI, PEIICHNE 33]]a4 U3 pealbHOM MPAKTUKH.

[IpumMeHeHre NPU3HAKOB JICTMMOCTH, PA3I0KEHNE Ha MHOXHUTEIHN HATYPaJIbHbBIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE MIpsiMasi U 0OpaTHasi MPONOPIHOHATBHOCTH.

Anzedpauueckue evipasrcenus



IlepemeHHBIE, YKMCIOBOE 3HAUEHHME BBIPAKEHUS C NepeMeHHOW. [lomycTuMble 3HaueHUs
nepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXAY BEIWYMHAMU B BHUIE (GoOpMyibl. Berumcienus mno
bopmynam.

[IpeoOpa3oBanne OYKBEHHBIX BBbIPAXKEHUH, TOXKIECTBEHHO paBHbIE BBIPAXKEHHA, IpaBHIIa
npeoOpa3oBaHus CYMM U IPOU3BEICHUH, TIPaBHIa PACKPHITHS CKOOOK U MPUBEACHUS O00HBIX ClIaraeMbIX.

CBoliCcTBa CTENEHU C HATYPAJIBHBIM ITOKA3aTEIEM.

Opnowienbl U MHorowieHsl. CreneHb MHorowieHa. ClOXeHHE, BbIUMTAHUE, YMHOXKEHHE
MHOTOWIEHOB. POpMYIIbl COKPAIIEHHOIO YMHOXEHUS: KBaApaT CyMMbl U KBajapaT pazHoctu. Dopmyna
pa3HOCTH KBaapaToB. Pa3iiokeHne MHOTOWIEHOB HA MHOXKUTEIH.

Ypasnenua

VYpaBHeHHE, KOpEHb YypaBHEHHUs, INpaBWiIa MpeoOpa3oBaHUs YpPaBHEHHUS, PABHOCHIBHOCTD
ypaBHEHUH.

JIuneliHOE ypaBHEHHE C OJHOM INEPEMEHHOM, YMCJIO KOPHEW JIMHEWHOrO ypaBHEHUs, pEILICHUE
JMHEWHBIX ypaBHeHMI. COCTaBJICHME YpaBHEHUW IO YCIOBHIO 3aJadyd. PemieHue TEKCTOBBIX 3a7ay C
MTOMOUIBI0 YPABHEHUH.

JluneiiHoe ypaBHEHHUE C IBYMs ITIEPEMEHHBIMH 1 ero rpadguk. Cucrema IByX JTMHEHHBIX YpPaBHCHHM
C JIByMs TepeMeHHbIMHU. PemieHue cucrteM ypaBHEHHMH crmocoOOM MOACTaHOBKH. [IpuMmepsl perieHus
TEKCTOBBIX 33/]1a4 C IOMOLIBIO CUCTEM YPaBHEHUH.

Koopounamut u epagpuxu. @ynxyuu

Koopaunara Toukn Ha npsiMoi. YuCIIOBBIE MPOMEXYTKH. PaccTrosiHue Mexny AByMS TOUKaMH
KOOPIHMHATHOMU IIPSIMOM.

[IpsamoyromnpHas cucteMa koopauHat, ocu Ox u Oy. Abcuucca u opauHaTa TOYKU Ha KOOPIUHATHOMN
wiockoctu. [Ipumepsl rpadukos, 3aganHbIX popmynamu. UreHue rpadukoB peaabHbBIX 3aBUCUMOCTEH.

[Tonsarue pynkmn. ['paduk Gpynkimu. CoiictBa pyHkmid. Jluneiinas Gyukmus, e€ rpaduk. ['padux
byHkuun y = ‘ X | . I'paduueckoe penieHne JIMHEHHBIX YPAaBHEHUH U CUCTEM JIMHEHHBIX YPAaBHEHHH.

8 kiace

Yucna u evluucnenus

KBangpatHsiii kopeHb u3 uucia. [lonstie 06 nuppanuoHaisHoM yucie. JlecaTnynble NpuOIKeHUs
uppanuoHanbHBIX uncen. CBoilcTBa apupMeTHUYECKMX KBaJpaTHBIX KOpHEH U HMX MPUMEHEHHE K
peoOpa30BaHUIO YHCIOBBIX BHIPAXKEHUN U BHIYMCIICHUAM. [leficTBUTENIbHBIE YHCIIA.

CreneHsb ¢ 1ebIM MoKaszaTesaeM U €€ cBoiicTBa. CTaHaapTHas 3aMKUCh YHUCIa.

Anzedpauueckue evipasrcenus

KBagpatHslii TpEXUIIEH; pa3I0KEHNUE KBaAPATHOTO TPEXUIEHA HA MHOKUTEIH.

Anrebpanueckas apo0b. OCHOBHOE CBOWCTBO anredOpanueckoil npodu. CrokeHue, BbIYUTAHUE,
YMHOKEHUE, IeJIeHne anredpandeckux apooeil. PanimonansHblie BeIpaKeHUS U UX MpeoOpa3oBaHUeE.

Ypaeéunenus u nepasencmea

KBanpatHoe ypaBHeHuwe, (opMmyna KopHeW KBaapaTHOro ypaBHeHHs. Teopema Buera. Pemenwue
ypaBHEHUH, CBOJIAIIMXCS K JIMHEHHBIM M KBaipaTHBIM. [IpocTelime qpoOHO-paliMOHAIbHbIE YPaBHEHHS.

I'paduueckas nHTEpIpETaALIUS YPABHCHHM C IBYMS TIEPEMEHHBIMH M CUCTEM JIMHEHHBIX YpaBHEHUH
C IByMs niepeMeHHbIMU. [IprMephl pelieHns CUCTEM HEJIMHENHBIX YPABHEHUM € ABYMsI IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a/1a4 anreOpanyecKuM CIocoOOM.

UucnoBsle HepaBeHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OAHON IepeMEHHON. PaBHOCHIBHOCTB
HepaBeHCTB. JIMHEIHbIe HEpaBEHCTBA ¢ OJHOM nepeMeHHON. CHCTeMbl JIMHEWHBIX HEPABEHCTB C OJHOMU
IIEPEMEHHOM.

Dyukyuu

[Monsitue Gpynkum. OOIACTh ONpEEICHUS M MHOKECTBO 3HaueHUH (QyHKIH. CrocoOsl 3a1aHus
G YHKITUH.

I'padux ¢pynkumu. Urenue coiictB QpyHkumu mo e€ rpaduky. IIpumepsr rpadukoB QyHKIUH,
OTPaXKaOIINUX PEAbHBIE TPOLIECCHI.

@OyHKINH, ONUCHIBAIOIINE NPAMYIO0 U 00paTHYIO IPONOPLUUOHAIBHBIE 3aBUCUMOCTH, UX T'padUKH.
Oynxmun Oynkmun Y = X2,y = X3,y = Vx, Y :|X ‘ I'paduueckoe pemieHre ypaBHEHH U CUCTEM
YPaBHEHHUHU.



9 knace

Yucna u evluucnenus

JlelicTBUTEIbHBIE YHCIA

PanmonaneHble yncia, UppalOHAIbHbBIE YKCia, KOHEYHbIE U O€CKOHEUHbIE JECSITUYHBIE TPOOH.
MHOXeCTBO JeHCTBUTENBHBIX YHCEN; JCHCTBUTENbHBIC YHCIAa KaK OCCKOHEYHBIE JECATHYHBIC JIPOOM.
B3auMHO OHO3HAYHOE COOTBETCTBUE MEXKJY MHOXKECTBOM JIEUCTBUTENIBHBIX YUCEI M KOOPJIWHATHOM
IPSIMOM.

CpaBHEHHE TEUCTBUTEIIBHBIX YHCEI, apUPMETHICCKUE EHCTBUS C IEHCTBUTEILHBIMU YHCIIAMH.

N3mepenus, npudauKeHusi, OEHKH

Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUPA, IITUTEILHOCTD MTPOLIECCOB B OKPYXKAIOLIEM MUPE.

[MpubnmxEéHHOE 3HaYeHNE BEIWYHMHBI, TOYHOCTH NMpuOmmkeHus. Okpyrinenue uncen. [Ipukuaka u
OLICHKA Pe3yJIbTaTOB BBIYUCIICHUN.

Ypaeénenus u nepasencmea

YpaBHeHus ¢ OAHOM MepeMeHHOM

JInneiiHoe ypaBHeHue. Pemenue ypaBHEHUH, CBOASIIMUXCSA K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. PemieHue ypaBHEHM, CBOASIIMXCS K KBaJpaTHbIM. bHKBaJpaTHOE
ypaBHeHHE. [[puMepsl peleHus ypaBHEHUN TPEThE U YETBEPTOM CTETICHEN PA3JIOKEHUEM HA MHOKHUTEIH.

Pemenne npoOGHO-paliMOHaNIbHBIX YpaBHEHUH.

Pemenne TeKCTOBBIX 33714 aIre0OpanyeckKuM METOIOM.

CucreMbl ypaBHeHH

VYpaBHEeHHE ¢ ABYMsI IEPEMEHHBIMU U €ro Tpaduk. Penenne cucremM IByX TUHEHHBIX ypaBHEHUH C
JBYMsI IEpEMEHHBIMU. PellieHne cucteM IByX ypaBHEHH, OTHO U3 KOTOPBIX JIMHEMHOE, a IPyroe — BTOPOil
crenienu. ['paduyeckas MHTEPIPETALNS CUCTEMBI YPaBHEHUH C ABYMS TIEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a71a4 aaredOpanyeckKumM criocoooM.

HepaBencrsa

UucnoBble HEPaBEHCTBA U UX CBOMCTBA.

PemeHne nMHENHBIX HEPABEHCTB C OJTHOM NIEPEMEHHOM. PelieHne cucreM JTMHENHBIX HEPaBEHCTB C
onHoll mepemeHHoW. KBaapaTHbie HepaBeHcTBa. ['paduueckas WHTEpHpeTaIls HEPABEHCTB U CHCTEM
HEPaBEHCTB C JIBYMs IIEPEMEHHBIMHU.

Dyukyuu

KBanparnunas Qynkmms, e€ rpaduk u coiicta. [lapaboa, KOOpAHMHATEI BEPIIMHBI TapadoIIbl, OCh
CUMMETpPUHU TTapaboIbL.

I'padpuxu byHKIHI: y = kx, y = kx + D, y = X5,
y = +x, ¥ =|x| uux csoiicrsa.

Yucnoswvie nocnedogamenpbHocmu

Omnpenesienne 1 crnoco0bl 3a1aHUS YUCJIOBBIX MOCIEA0BATEILHOCTEH

[loHsiTHE YKCIOBOM TMOCIEAOBATENIBHOCTU. 3aJaHUE TOCIEJOBATEIBLHOCTH PEKYPPEHTHOM
dbopmyroit u popmyIoi N-ro dseHa.

ApupmMeTnyecKas U reoMeTpH4YecKas NPOrpeccuH

ApudmMernueckass U reoMeTpudeckas nporpeccuud. PopMynbl N-ro uyjaeHa apuMETUUECKOW W
reOMETPUYECKON NPOTPECCUi, CYMMBI IIEPBBIX N YIICHOB.

N3o0paxenne uineHOB apuPMETHUECKOM U T'e€OMETPHUYECKON Mporpeccuii TOYKaMHu Ha
KOOpPAMHATHOM IMIIOCKOCTH. JINHEWHBIN 1 AKCIIOHEHIIUAIbHBINA POCT. CII0KHBIE POLIEHTHI.

10 kaace

Yucna u evluucnenun

IToBTOpEeHNE MaTepuasia Kypca MaTeMaTHKHU, ajaredpnol 5-9 kiaaccos. I[logroroska k OI'J u
I'BD

JlelicTBUTEILHBIE UKCIA

ParonanbHbie 4ncna, UppaloOHAIBHBIE YHCIIa, KOHEUYHbIE U OSCKOHEYHBIE JIEeCATHYHBIE APOOH.
MHOXeCTBO ACHCTBUTENBHBIX YHUCEN; ICHCTBUTEIbHBIC YMCIa KaK OECKOHEYHBIE NECATUYHBIC TPOOH.
B3anMHO OJHO3HAYHOE COOTBETCTBUE MEXKAY MHOMKECTBOM JIECHCTBUTENBHBIX YHCE M KOOPAMHATHOU
MPSIMOH.



CpaBHeHHUE IeHCTBUTEIBHBIX YUCEl, apu(pMETHUECKUE IEHCTBHS C AEHCTBUTEIbHBIMHU YHCIAMH.

N3mepenus, npudansKeHns, OLeHKH

PazMepsl 00bEKTOB OKPYKAIOLIETO MUPA, JJINTEIBHOCTh MPOLIECCOB B OKPYXKAIOIIEM MHpE.

[TpubmmxkéHHoe 3HaAUEHHUE BEIUYUHBI, TOUHOCTh NMpubamxenus. Oxpyrienue yucen. [Ipukunka u
OLIEHKA PE3yJIbTaTOB BBIUMCIICHUM.

Ypagnenus u nepasencmea

YpaBHeHHs ¢ OHOH NepeMEeHHOH

JluneitHoe ypaBHeHuE. PellieHne ypaBHEHH, CBOASAIIMXCA K TUHEHHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHHH, CBOASIIMXCA K KBaJApaTHbIM. bukBaapaTHOE
ypaBHeHue. [IpuMepsbl pereHns ypaBHEHUN TPEThe U YETBEPTOM CTETICHEH pa3IOKEHUEM HA MHOKHUTEIH.

Pemenue npoOHO-paIiOHAIEHBIX YPAaBHEHHIH.

Pemenne TeKCTOBBIX 3a71a4 aIre0OpanyecKuM METOIOM.

Cucrembl ypaBHeHHH

VYpaBHeHUe ¢ IByMs TIEPEMEHHBIMU U eT0 Tpaduk. Pemenue cucteM ABYX JIMHEHHBIX YpaBHEHHUH C
JBYMsI IEpEMEHHBIMU. PelieHne cuctem AByX ypaBHEHUH, OTHO U3 KOTOPBIX JIMHEIHOE, a APYroe — BTOpOi
crenenu. ['paduueckas uHTEpIIpeTalis CUCTEMBI YPaBHEHUH C IBYMsI IEPEMEHHBIMHU.

Pemrenune TeKCTOBBIX 33724 areOpanyecKiuM CrocoOoM.

HepaBencrBa

YucnoBble HEPaBEHCTBA U UX CBOMCTBA.

Penrenne nMHENHBIX HEPABEHCTB C OJTHOM NIEpeMEHHOM. PerieHne cucteM TMHEHHBIX HEPABEHCTB C
onHoW mepemeHHoW. KBanpatHeie HepaBeHcTBa. ['padmueckas MHTEpHpeTanusi HEPABEHCTB U CHCTEM
HEPaBEHCTB C JIByMS IEPEMEHHBIMHU.

Dyukyuu

KBanpatnunas ¢ynkuus, e€ rpaduk u cpoiicta. [lapaGona, koopAMHATHI BEPIIMHBI Tapa0OIIbL, OCh
CUMMETpPUHU NTapaOoIbl.

I'papukn  ¢dynxmmit: 'y = kx, y = k< + b, vy

k

y=x3y =J/x ,y= ~ 1 HX CBOHCTBa.

Yucnoswvie nocnedogamenvHocmu

OmnpeaesieHne 1 crnoco0bl 3a1aHUS YUCJIOBBIX MOCIEA0BATEILHOCTEH

[lonsaTe YHUCIOBOM IOCIIENOBATENBHOCTH. 3aJaHME IIOCJIEI0BATEIBHOCTH PEKYPPEHTHOM
dbopmyroit u popmyItoi N-ro dseHa.

ApupmMeTnyeckass 1 reoMeTpHYecKasi NPOrpeccHH

Apudmernueckas U reomerpuyeckas mporpeccuu. Popmynsl N-ro uieHa apudMeTHUYECKOW U
reOMETPUYECKON NMPOTrpeECCUid, CyMMBI ITEPBBIX N YIICHOB.

N3o0paxeHne uieHOB apuPMETHUECKO U T'e€OMETPUYECKON Mporpeccuii TOYKaMHu Ha
KOOPJMHATHOM IMIIOCKOCTU. JINHEWHBIN 1 AKCIIOHEHIIMAIbHBINA POCT. CII0KHBIE POIIEHTHI.

Ilnannpyemble npeaMeTHbIE Pe3yJIbTAThl OCBOEHHS IPUMEPHOIl padodeil mporpaMMbl Kypca (1mo
roaam od0y4eHmus)

OcBoenne yueOHOro Kypca «Auredpa» Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHs OJIKHO

o0ecrieunBaTh JOCTH)KEHUE CIIETYIONINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:
7 knace

ax? + bx + ¢

Yucna u évluucnenusn

BeimonusaTe, coderas yCTHblE U IUCbMEHHbIE MNPHUEMBI, apuMETHYECKUE JAEUCTBUS C
palMOHaIbHBIMU YHCTIAMHU.

HaxonuTh 3Hau€HUs] YMCIOBBIX BBIPAXKEHUHN; MPUMEHATh Pa3HOOOpPa3HbIE CIOCOOBI U MPUEMBI
BBIUMCJIEHHS] 3HAUEHUN APOOHBIX BbIpa)KEHUH, coJiepKalliiX OOBIKHOBEHHBIE U JIECSITUIHbBIE JPOOH.

IlepexoauTb OT OAHOW (OPMBI 3aIMUCH YMCEN K APYro (IIpeoOpa3oBbIBaTh JAECATUUHYIO JIpOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JIECATHYHYIO, B YACTHOCTH B OECKOHEUHYIO JECATUIHYIO IpOOB).

CpaBHUBATh U YHOPSAA0YUBATH PAllMOHAIILHBIE YUCIIA.

OxpyrysTh yncia.

BbINOAHAT NPUKUAKY M OLIEHKY pe3yibTaTa BBIYMCICHHUH, OLEHKY 3HAUY€HMH YHCIOBBIX



BBIPAJKECHUM.

BbINOAHATE 1eHCTBUS CO CTEMEHSIMU C HATYpaIbHBIMU MIOKA3aTEISIMH.

IIpuMeHATh NPU3HAKU AEIMMOCTH, Pa3I0KEHUE HA MHOKUTENIN HATYPAJIbHbIX YHCEIL.

Pemate  nmpakTUKO-OPUEHTUPOBAaHHBIE — 3a/1a4M, CBA3AHHBIE C  OTHOLIECHUEM  BEJIMYMH,
IPONOPLUUOHAIBHOCTBIO BEJIMUMH, IPOLIEHTAMK; HHTEPIIPETUPOBATh PE3YJIbTAThl PEILIEHH 331a4 ¢ Y4ETOM
OrpaHUYEHUH, CBSI3aHHBIX CO CBOMICTBAMH paccMaTpUBaeMbIX 00BEKTOB.

Anzedpauueckue evipasrcenus

Hcnonp3oBaTh anreOpanyueckyr0 TEPMHHOJOTHMI0 U CHMBOJIMKY, NMPUMEHSATH €€ B Ipoliecce
OCBOCHHS y4yeOHOr0 MaTepuaia.

HaxoauTts 3HaueHus: OyKBEeHHBIX BBIPAKEHUHN MPU 33aJJaHHBIX 3HAYCHUSIX IEPEMEHHBIX.

BeimonusaTe npeoOpa3oBaHusl LENOTO BBIPAKEHHS B MHOTOWIEH NPUBEACHUEM MOJOOHBIX
CJIaraeéMbIX, paCKphITHEM CKOOOK.

BBINOAHAT YMHOKEHHE OJHOWIEHA HA MHOI'OWIEH U MHOTOYJI€HAa HAa MHOTOWIEH, IPUMEHSThH
dbopMyIbl KBaJpaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCyIecTBIATh Pa3IoKEHUE MHOTOUIEHOB Ha MHOYKUTENIN C MOMOIIBbIO BBIHECEHMS 3a CKOOKH
00I1Iero MHOXHTEJSI, TPYIITUPOBKU ClIaraeMbIX, IPUMEHEHUs (POPMYIT COKPAIIEHHOTO YMHOYKEHUSI.

[TpumensTs npeoOpa3oBaHUs MHOTOWICHOB JUIS PEIICHHS PAa3IMYHBIX 33734 U3 MaTeMaTHKH,
CMEKHBIX MTPEAMETOB, U3 PEATIbHON TPAKTUKH.

Hcnonb3oBaTh CBOMCTBA CTENEHEH C HATypaJbHBIMU IOKa3aTelsiMU IS TPeoOpa3zoBaHUs
BBIPAKCHUM.

Ypaenenus u nepasencmea

Pemate nMHEHHBIE ypaBHEHUsI C OJHOM NIEPEMEHHOW, MPUMEHSAs MpaBHiia IEepexoaa OT
MCXOJHOIO YPaBHEHUS K PAaBHOCWIBHOMY eMy. IIpoBepsTh, ABISETCS JIM YMCIO0 KOPHEM YPABHEHMSI.

[TpumenaTh rpaduyeckre METOIbI P PEIICHUN JTMHEWHBIX YPaBHEHUHN U UX CHCTEM.

[TonGupate mpuMepsl map 4YMces, SBISIOUIMXCA PELICHUEM JMHEHHOro ypaBHEHMSI C ABYMS
NEPEMEHHBIMHU.

CTpouTh B KOOPIWHATHOM IJIOCKOCTH TpaduK JIMHEHHOTO YpAaBHEHHS C ABYMS IIEPEMEHHBIMU;
MOJB3YACH TpadUKOM, MPUBOAUTH IPUMEPHI PEIICHUS YPABHEHUSI.

Pemath cuctemsl IByX JIMHEHHBIX YPaBHEHU C IByMs IEPEMEHHBIMU, B TOM 4YHCJIe TpaduIeCKH.

CocTaBisATh U peliaTh JUHEHHOE YPaBHEHHUE WUJIM CUCTEMY JMHEHHBIX YpaBHEHUH IO YCIOBHIO
3a/1a4M, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M MOJIyYE€HHBIN Pe3ysbTaT.

Koopounamut u cpagpuxu. @ynkyuu

N306pakath Ha KOOPAWHATHON MPSMOM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM KOOpPJIHWHATaM,
Jy4d, OTPE3KH, HHTEPBAJIbI; 3aIUChIBATH YUCIOBbIE IPOMEKYTKH Ha alreOpanyeckoM s3bIKe.

OtmeuaTh B KOOPAMHATHOM MJIOCKOCTH TOYKHU MO 3aJaHHBIM KOOpJAWHATaM; CTPOUTH rpapuku
muHerHbIX QyHKkIMil. CTpouTh rpaduk QyHKIUN Y = |x].

OmnuceiBaTh ¢ MOMONIbIO (DYHKIMH WU3BECTHBIE 3aBUCHMOCTH MEXIY BEJIWYMHAMH: CKOPOCTb,
BpEMsl, PaCCTOSHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTD; IIPOU3BOAUTEIBHOCTD, BpeMs, 00bEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumatp Tpaduueckuii crnoco® NpeACTaBICHUS M aHalu3a HH(GOpMAIMK; H3BJIEKATh H
UHTEPIPETUPOBATh HH(POpMaIHIO U3 TPadUKOB peabHbIX MPOIIECCOB U 3aBUCHMOCTEH.

8 knace
Yucna u eévtuucnenusn

Hcnonp30BaTh HauyajbHbIE MPEICTABICHUS O MHOMKECTBE JEMCTBUTEIBHBIX YHUCEN I
CpaBHEHHMsI, OKpYIJICHHSI U BBIYMCICHHI;, U300pakaTb [AEWCTBUTENbHBIE 4YHCIA TOYKAMH Ha
KOOPIHMHATHOM IIPSIMOM.

[IpumeHATh MOHATHE apU(PMETHUYECKOT0 KBAJPAaTHOTO KOPHS; HAXOAWTh KBaJIpaTHbIE KOPHU,
UCTIONB3YS TIPU HEOOXOAUMOCTH KAJIBKYIIATOP; BHIIOJIHATH MPEOOPa30BaHMs BRIPAKESHUH, COTEPIKAIIINX
KBaJPaTHbIE KOPHH, UCIIOJIb3Ysl CBOMCTBA KOPHEN.

Hcnonp30BaTh 3aIMCH OOJBIIMX M MaJbIX YHCEN C MIOMOUIbIO JECATHUYHBIX ApoOel U CTeneHen
yucna 10.

Anzebpauueckue gvipasicenus



[TpuMeHsTh MOHATHE CTENICHHU C LIEJIBIM IT0Ka3aTelIeM, BBIIOJIHATH Pe00pa30BaHus BEIpaXKEHU,
COZIEpIKAIIUX CTEIICHH C LEJIbIM ITOKA3aTENEM.

BBInonHATE TOXK/AECTBEHHBIE Pe0Opa30BaHus PALMOHATIBHBIX BBIPAKCHUI HAa OCHOBE IMPABHI
JeMCTBUI HaJl MHOTOYJIEHAMU U alredpanyecKuMu ApoOsMu.

PackianpiBath KBaApaTHBIN TPEXUIEH HA MHOKUATEIIH.

[IpumeHATh TpeoOpa3oBaHUs BBIPAKEHUI IS pelIeHHs pa3iIMuYHBbIX 3a7ad U3 MaTeMaTHUKH,
CMEXHBIX [IPEAMETOB, U3 PEAJIbHON ITPAKTHKH.

Ypaenuenus u nepasencmea

Pemate nuHEHbIEC, KBaJAPATHBIE YPABHEHUS U PAlMOHAIIBHBIC YPABHEHHUs, CBOJSIIUECS K HUM,
CUCTEMBI ABYX YPABHEHHH C IBYMs IIEPEMECHHBIMHU.

IIpoBOIUTE NPOCTEHIINE HCCIECAOBAHUSA YPAaBHEHUM M CUCTEM YPAaBHEHUH, B TOM YHUCIE C
NpUMEHEHHeM TIpadUUecKuX IpeiCTaBIeHU (ycTaHaBIMBaTh, UMEET JIM YpaBHEHHE WIIHM CHCTeMa
YPaBHEHUH PELIEHUS, €CIIU UMEET, TO CKOJIBKO, U TIp.).

[lepexoauTs OT coBeCHON (GOPMYITHPOBKH 3a7a4yH K €€ anreOpandecko MOJEIH ¢ MTOMOIIBIO
COCTaBJICHUSI YPAaBHEHHUs UJIU CUCTEMBl YPaBHEHUH, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3aJla4M MOJIyYECHHBIN PE3yJIbTaT.

IIpuMeHATH CBOMCTBA YHMCIIOBBIX HEPABEHCTB I CPABHEHUS, OLICHKHU; pPEIIATb JIMHEWHBIC
HEpaBEHCTBA C OJJHOM MEpPEeMEHHON M UX CHUCTEMBbI; JaBaTh rpadUyecKyr0 MILTIOCTPALMI0 MHOXKECTBA
peLIeHU HEPaBEHCTBA, CUCTEMBI HEPABEHCTB.

Dynkyuu

[ToHumaTh ¥ MCHONB30BaTh (PYHKIIMOHAIBHBIE TMOHSATHS W A3BIK (TEPMHHBI, CHMBOJINYECKHE
0003HaueHMs); ONpENeNATh 3HaueHHWe (YHKIHMUM 1O 3HAUYEHUIO apryMeHTa; OIpeleNiTh CBOWCTBA
GyHKIHH 110 €€ TpaduKy.

Crpouts rpaduku sneMeHTapHbIX GyHkumii Buga Yy = x5,y =x3y = {x ,y = | x
CBOWCTBA YUCIIOBON (PYHKIIUH 11O €€ rpaduKy.

, OIIKUCBhIBATH

9 kJacc
Yucna u evluucieHus

CpaBHUBATH M YIOPSAJO0YUBATEH PAIIMOHAILHBIC H UPPAITMOHAILHBIC YHCIIA.

BemonHaTe apudmernueckue IEHCTBUS C palMOHAIBHBIMH YWCIAMH, COYeTas YCTHBIE W
MUCHMEHHBIC TIPUEMBI, BHITIOHATEH BRIYUCIICHHSI ¢ HPPAMOHATEHBIMH YHCIIAMHU.

Haxoauth 3HauyeHHWs CTENeHEed C LeJIbIMU IMOKa3aTeNsMU U KOpPHEH; BBIYHCIATH 3HAYCHUS
YHUCIIOBBIX BBIPAKCHUU.

OKpyTJISITh JEHCTBUTENBHBIC YUCIA, BBHIMOIHATH MPUKUIKY PE3YNIbTaTa BBIYUCICHHM, OIICHKY
YHCIIOBBIX BBIPKEHU.

Ypasenenus u nepasencmea

PemaTe JMHElHBIE W KBaJpaTHBIC YpaBHEHHWS, YPaBHEHUs, CBOMSIIMECS K HHUM, MPOCTEHIIHE
JIpOoOHO-palMOHATBHBIE YPABHEHUS.

Pemrate cucTeMBl NBYX JIMHEHHBIX ypaBHCHHH C JBYMsI TEPEMEHHBIMH W CHCTEMBI JIBYX
ypaBHEHUH, B KOTOPHIX OJHO YPaBHEHUE HE SBIISICTCS JIMHCUHBIM.

Pemrate TeKCTOBBIE 3a7auu aireOpanvecKuM CrocoOOM C MOMOIIBIO COCTABIICHHS YPaBHEHUS
WM CUCTEMBI IBYX YPaBHEHUH C IBYMsI IIEPEMEHHBIMH.

[TpoBOIUTHh TPOCTEWIIME WCCIICOBAHUS YPABHEHWH M CHUCTEM YpPaBHCHHI, B TOM YHCIE C
NPUMEHEHUEM TpaUuecKux MpPE/CTaBICHUN (yCTaHABIUBATh, UMEET JIM ypaBHEHUE WM CHCTEMa
YpaBHEHHH PENICHUS, €CITH UMEET, TO CKOJIBKO, U TIp.).

Pemartp nuHEHbIC HEPaBEHCTBA, KBAaIpaTHBIE HEPABEHCTBA; H300PaKaTh PEIICHUE HEPABCHCTB
Ha YUCIIOBOH MPSIMOM, 3aIIMCHIBATh PEUICHUE C IOMOIIBIO CHMBOJIOB.

Pemarh cucTeMbl TUHEHHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKIIOYAIONINE KBAJAPATHOE
HEPaBEHCTBO; N300paXKaTh PEIICHHE CUCTEMbI HEPABEHCTB HA YMCIIOBOW TIPSMOIA, 3aITUCHIBATh PCIICHHE
C TIOMOIIIBIO CHMBOJIOB.

HMcnonb30BaTh HEPABEHCTBA TP PEIICHUH Pa3IMYHbBIX 33]1a4.

Dyuxkyuu
Pacnio3HaBaTh QpyHKIMH W3y4eHHBIX BUIOB. [I0Ka3bIBaTh CXEMATHYECKH PACIIONIOKEHHUE HA



KOOPJMHATHOI MiockocTu rpadukos GpyHkuuii Buaa:y = kx,y = kx + b,y = x3y = \/x, y= x|
B 3aBUCHUMOCTH OT 3Ha4eHUH K03()(DUIIMEHTOB; ONICHIBATH CBOMCTBA (DYHKIIUH.

Ctpoutb 1 U300paxaTh cxeMaTHUECKH rpauKu KBaAPAaTHUHBIX (QYHKIMHA, OUCHIBATH CBOIMCTBA
KBaJPAaTUYHBIX (PYHKIU 110 UX rpadukam.

Pacnio3HaBaTh kBajgpaTnuHytro (QyHKIHUIO 1O (opMyse, NPUBOIUTH MPUMEPHl KBaJApaTHUHBIX
byHKIMI U3 peabHON KU3HU, PU3UKU, TEOMETPUH.

Apugpmemuueckan u zeomempuyeckan npozpeccuu

Pacnio3naBath apudmMeTHdecKyl0 M TEOMETPUYECKYIO0 MPOTPEeCCHH NpU pasHBIX crocobax
3aJlaHMsL.

BBINONHATE BBIYMCICHUST C HCIOIB30BaHMEM (GOpPMYNI N-TO 4ieHa apuMETHUECKOW U
reOMEeTPUYECKOI MPOrpeccuii, CyMMBbI IEPBBIX N YICHOB.

N300paxarh WiEeHbI 10CJIE10BAaTEIBHOCTH TOUKAMH Ha KOOPJUHATHOM IJIOCKOCTH.

Pemate 3amaun, CBsA3aHHBIE C YUCIIOBBIMHU IOCJEIOBATEIBHOCTSIMH, B TOM 4YMCJE 3aJaud U3
peabHOM )KHU3HU (C MCTIOIB30BaHUEM KAIIBKYIISATOPA, HU(PPOBBIX TEXHOIOTHI).

10 k1acc
Yucna u éviuucnenusn

BeinonusaTe, coderas yCTHbIE W IUCBMEHHbIE NPUEMBI, apupMETHYECKHE JEUCTBHUS C
palnroHaIFHBIMU YUCIIAMHU.

HaxonuTh 3Hau€HUs YMCIOBBIX BBIPAXKEHUHN; MPUMEHATh Pa3HOOOpPA3HbIE CIIOCOOBI U MPUEMBI
BBIYHCIICHHSI 3HAYCHHUI APOOHBIX BBIPAKEHHM, COJIEPKAIINX OOBIKHOBEHHBIC H ICCTHIHBIE IPOOH.

ITepexon oT 01HO# (hOpMBI 3amKcH Yucen K Ipyroi (mpeoOpa3oBbIBaHKE JIECATHYHON IpoOu B
OOBIKHOBEHHYIO, OOBIKHOBEHHOM B JIECSITUYHYIO, B YACTHOCTU B OECKOHEUHYIO IECTUYHYIO JPOOB).

OKpyrJyATh yncia.

[TpumeHsTh MOHATHE apUPMETHIECKOTO KBAaJIPAaTHOTO KOPHS;, HAXOMUTHh KBAJpPATHBIE KOPHH,
UCTIONIB3YS IIPU HEOOXOAMMOCTH KaJIbKYJIATOP; BHIITOJIHATH MPE00pa3oBaHMs BHIPAKEHUI, COEpIKAIINX
KBaJ[paTHbIE KOPHH, UCIIONIB3YS CBOMCTBA KOPHEH.

BbInonHATE NeHCTBHS CO CTENEHSAMHU C HaTYPaJbHBIMH ITOKA3aTENISIMU.

Pemarp mpaKkTUKO-OPHEHTUPOBAHHBIC 3aJa4yd, CBSA3aHHBIE C OTHOIICHHEM  BEJWYHMH,
IPONOPLMOHAIBHOCTBIO BEJIMYMH, POLIEHTaMU; HHTEPIPETUPOBATH PE3YJIbTATHI PEIICHUS 3a4a4 ¢ YUETOM
OTpaHWYEHUH, CBA3aHHBIX CO CBOMCTBAMH PaCCMATPHUBAEMBIX OOHEKTOB.

Ypasenenus u nepasencmea

Pemate nMHENHBIE ypaBHEHUS C OJHOM IIEPEMEHHOM, NMPUMEHSAs IpaBWiIa Iepexoja OT
HCXOJIHOTO YPaBHEHHUSI K PABHOCHIBHOMY €My

Pemiate cucteMsl ABYX IMHEHHBIX YpaBHEHUH C IBYMS IEPEMEHHBIMU, B TOM YHCIIE TPaQUUECKH.

Pemate kBaspaTHble ypaBHEHUS M PallMOHAJbHBIE YpaBHEHHMS, CBOISIIMECS K HUM, CHCTEMBI
JIBYX YpaBHEHHH C IByMsI IEPEMEHHBIMHU.

[TpuMeHsTh CBOMCTBA YHMCIOBBIX HEPABEHCTB JUIsI CPAaBHEHHS, OLEHKH; pelIaTh JUHEHHbIC
HEPaBEHCTBA C OJHOM MEPEMEHHON U UX CHUCTEMBI; JaBaTh rpaUuecKyr0 MILTIOCTPALMI0 MHOXKECTBA
pelIeHN HepaBEeHCTBA, CUCTEMbI HEPABEHCTB.

Dynkyuu

Pacnio3HaBaTh (yHKIMM W3Yy4eHHBIX BHJOB. llOKa3bIBaTh CXEMAaTHYECKH PACIOJIOKECHUE Ha

KOOPJAMHATHOM MI0CKOCTH IpaduKoB PyHKIMHA BUAA:

k .
y=kx,y=k<+by=a?+bx+cy=xy=yx,y= B 3aBHCHMOCTH OT 3HAYCHHA

K03(pPHIIMEHTOB; ONMUCHIBATH CBOMCTBA (DYHKIIUH.
Apupmemuueckan u ceomempuueckan npozpeccuu

BBIMOTHATE BBIYUCICHUS C HUCHONB30BaHUEM GOpMyn N-ro 4YieHa apuPMETHYECKON W
reOMETPUYECKON TPOTrPECCHi, CYMMBI MIEPBBIX N YICHOB.

N300paxath 4ICHbI MMOCIEI0BATEIILHOCTH TOUKAMH Ha KOOPAMHATHOH IITIOCKOCTH.

Pemarp 3amaum, cBsi3aHHBIE C YHCIOBBIMU MOCJIEIOBATEIBHOCTSIMU, B TOM YHUCIIE 3aJauyd U3
peanbHOM )KHU3HU (C MCTIOIB30BaHUEM KAJIBKYIISATOPA, HU(PPOBBIX TEXHOIOTUI).

Il00x00061 K OuenusanuIo NIAHUPYEMBIX PE3YTbMAMOE 00YUeHUA



OCHOBHBIMH METOJaMU NIPOBEPKU 3HAHUM U YMEHUH y4JaIllUXCsl IO MaTEMATUKE SIBJISIOTCS YCTHBIN
ornpoc 1 nuchbMeHHbIe paboThl. K miucbMeHHbIM (hopMaM KOHTPOJISt OTHOCSATCS: MaTEMaTHUECKUE TUKTAHTBI,
CaMOCTOSATEJIbHBIE M KOHTPOJIbHBIE paOOTHI, TECTOBBIC 3aJIaHUS U TECTHI.

OcHOBHBIE BH[bl NMPOBEPKHU 3HAHMHM — TeKyllas M UTOromas. Tekylias IpoBepKa MPOBOIUTCS
CHUCTEMaTHUYECKHU U3 YPOKa B YPOK, a UTOTOBas — MO 3aBEPILEHUH TEMBI (pa3ziena), IIKOJILHOI0 Kypca.

[Ipu oneHMBaHMM IUTAHMPYEMBIX pe3yJabTaTOB oOydeHus MaTemaTuke ydammuxcsi ¢ HOJIA
HEOOXO/IMMO YUYUTHIBATh TAKU€ WHIWBUAYAJIbHbIE OCOOCHHOCTH MX Pa3BUTHA, KaK: YPOBEHb Pa3BUTHSA
MOTOPHUKH PYK, YPOBEHb BJIAJCHUSI YCTHOHN peublo, dHepreTudeckue pecypcbl odydarommxces ¢ HOJA. Jns
KaXJ10r0 00y4aromerocs: yauTelb moa0upaeT UHIANBHIyaTbHbIE (POPMBI KOHTPOJIS PE3YIHTATOB O0yUSHHS
MaTeMaTHKe.

st obyuatonmuxcst ¢ HOJIA Heo6xoauMo yBeTMueHNEe BPEMEHH [T BBIOJIHEHHSI KOHTPOJIBHBIX U
CaMOCTOSITEJIBHBIX padoT.

KoHTposnbHble, caMOCTOATENbHBIE U TpakTHYeCKHe paboThl NpU HEOOXOAMMOCTH MOTYT
Ipe/UlaratbCsi C HUCIOJb30BAHUEM JJIEKTPOHHBIX CHUCTEM TECTHPOBAHUS, HHOIO IPOrPaMMHOTIO
o0ecrieueHHs; P HEOOXOJUMOCTH MOXKHO MCIIONB30BaTh TEKCTHI C KPYMHBIM HIPUPTOM; MPUMEHSTH
KOHTPOJIbHbIE U3MEPUTEIH C OTAEIBHBIMU 3JIEMEHTAMU PELICHNUS; UCTI0Ib30BATh AJITOPUTMBI IPH PELLIEHUN
yYpaBHEHHH ¥ HEPABEHCTB, KOHTPOJILHBIE H3MEPUTENN C TOTOBBIMU T'paduKaMul QyHKIMNA U TUarpaMMaMu;
UCIIOJIb30BaTh OHJIAIH TECTUPOBAHUE C BHIOOPOM OTBETOB.

Texymmmii KOHTPOIJIB B (hOpME YCTHOTO OIpOca MPH HU3KOM KaueCTBE YCTHOM AKCIPECCUBHON peuu
yJaluxcs Heo0X0AUMO 3aMEHATh MUCbMEHHBIMH (hOpMaMH.

Hampumep, ¢ 3To#l 1eiapi0 MOTYT MCHOJIB30BATHCS TECTHI M TECTOBBIC 3anaHus u3 bubimorexku
MOUI (POII) Ha mo6om 3tane ypoka. C MOMOIIBIO TaKUX 3aJaHUN M BOIPOCOB 3HAYMTEIHHO IPOIIE
o 00paTh MaTepuall Ik KOHKPETHOTO Kilacca, 00y4Jaromerocs, COOTBETCTBYIOLIHA YPOBHIO €T0 Pa3BUTHUS
¥ BO3PaCTHBIM OCOOEHHOCTSIM.

Cneyuanvhoie ycnosus peanu3ayuu OUCUUNIUHD

B cnydyae HeoOx0quMOCTH (BBIPaXKEHHBIE JIBUTATENIbHBIE PACCTPONCTBA, TAKEIOE MOPAKEHUE PYK,
NpeIsTCTBYIOMmEee (POPMUPOBAHUIO TPpa)OMOTOPHBIX HABBIKOB) pabouee mecto oOydatomierocs ¢ HOA
JIOJKHO OBITh CIIELUaIbHO OPraHM30BAaHO B COOTBETCTBUM C OCOOCHHOCTAMHU OTPAHUYEHUI €ro 3/J0POBbS.
Heo0xonmuMo mpeaycMOTpeTh HajJH4Yhe MEePCOHAIBHBIX KOMITBIOTEPOB, TEXHHUYECKUX NPUCTIOCOOICHUI
(crienmasibHasi KJIaBUATypa, pa3IMuHOrO BUAAa KOHTAKTOPHI, 3aMEHSIOIME MBIIb, J)KOUCTHKH, TPEKOOIbI,
CEHCOPHBIE IJIAHILETHI).

JloikHBI OBITH CO3JaHbl yCIOBUS Ui (DyHKIMOHMPOBAaHUS COBPEMEHHOM HH(OpMaIMOHHO-
o0pa3oBaTenbHOW Cpeabl, BKIIOYAIONIEH AJIEKTPOHHbIE HWH(POPMAIIMOHHBIE PECYPChl, 3JIEKTPOHHBIE
o0pa3oBaTebHbIE PECYpChl, COBOKYIMHOCTh HMH(OPMALMOHHBIX TEXHOJIOTUH, TEIEKOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH, COOTBETCTBYIOIIUX TEXHUUECKUX CPEJCTB U TEXHOJOTUH (B TOM uucIie, (e -TpeHaKepoB,
uHcTpyMeHToB Wiki, M pOBBIX BUIE0 MaTepHUajoB, BUPTYaIbHbIX JaO0OpaTopuii u Ap.), 06eCreunBaroInX
JOCTIKEHHE KaxabiM oOydaromuMmcess ¢ HOJIA MakcuMallbHO BO3MOMKHBIX [IJIsl HErO pe3ylbTaToB
oOyuenusi. Hampumep, coBpeMeHHOW 00pa3oBaTeibHOM cpeqoil B OOydeHMH MaTeMaTuke SIBIISIOTCS
pecypcbl  obmaunoit  mHTEepHeT-TuiarGopmer  MOII  (POIII), xkoTopeie comep’ar HEOOXOAUMBIC
oOpa3oBaTelbHbIE MaTepHalibl, MHCTPYMEHTHl JUIsI UX CO3JaHUs M pEelaKTHPOBAaHUS, BUPTYyaJbHbIE
mabopaTopuu.



