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IMosicHuTeILHAS 3aMUCKA

Jlannast pabodas mporpamMma COCTaBJIEHA B COOTBETCTBUU C TPEOOBAHHSIMH CIEIYFOIIUX
JTIOKYMEHTOB:

1. ®enepanpubiii 3akoH oT 29.12.2012 Ne 273-®3 «O06 ob6pa3oBanuu B Poccuiickoii

denepaunn»

2. @enepanbHbli TOCYJApCTBEHHBIN CTaHIApT, YTB. MpUKa3oM MUHOOpHAyKH OT
17.12.2010 Ne 1897 ¢ n3MEHEHUAMH U TOIIOJIHEHUSIMU.

3. IlpumepHOlf  OCHOBHOH  00pa3oBaTeIbHOH  MPOrpaMMbl  OCHOBHOTO  OOILEro
oOpa3oBaHus, OJOOpeHHOW pemieHHeM (eaepaabHOro  yueOHO-METOIUIECKOTO
o0beuHeHUs 10 o0IIeMy oOpasoBanuto (mporokosn ot 8 ampens 2015 . Ne 1/15 B
penakiuu nmporokona Ne 3/15 or 28.10.2015 1.).

4. OcnoBHas obpazoBarenbHas nporpamma OO0 MOV «Ycoropckas COIL ¢ YUOIT».

5. TlonoxxeHnue o pa3paboTKe M YTBEPKACHUU paOOYMX MPOrpaMM Y4EOHBIX MPEIMETOB,
kypcoB MOV «¥Ycoropckass COLI ¢ YUOID».

6. Anrebpa. COopuuk mnpumepnbix mnporpamm /Coct. T.A.BypmuctpoBa, M.:
[Ipoceemenue, 2020 ©

Jannas pabodas mporpamma CKOpPpEKTHpOBaHa W TpuBeneHa B cooTBeTcTBUH ¢ DOII

OCHOBHOT'O 00IIIero 00pa30BaHMs B YaCTH IIAHUPYEMBIX PE3yJIbTATOB U COJCPKAHMUS.

[lemn oOyueHus anreOpe B 0O0IICOOpa30BATEIHHON IIKOJIE OIMPEISISIOTCS €€ POJbI0 B
pa3BUTUU OOIIECTBA B LIEJIOM U B Pa3BUTHUU HHTEIEKTa, (DOPMUPOBAHUU JMYHOCTH KaKJOTO
YeNoBeKa.

Hensasmu wu3ydyenuss ydeOHoOro mpeamera «Anredpa» Ha YpOBHE OCHOBHOTO OOILEro
00pa3oBaHUs SBISIOTCS:

- OCO3HAHHE 3HAUCHUS MATEMATHUKH B IIOBCETHEBHOM YKM3HU YEIIOBEKA,

- (opMHpOBaHHE TPEICTABICHHA O COIHMAILHBIX, KYJIbTYPHBIX W HCTOPHYECKHX (PaKTOpax
CTaHOBJICHUSI MATEMATUYECKON HAYKH;

- (GopMUpOBaHHE TPEACTABICHUH O MaTEeMaTHKE KaK YacTH OOIIEYEIIOBEYCCKOW KYIIBTYPHI,
VHHUBEPCATHHOM S3bIKE HAYKH, MO3BOJISIONIEM OMHUCHIBATH M W3Yy4YaTh peajbHBbIC MPOIECCH U
SIBIICHUSI.



OO0masi xapakTepucTHKAa Kypca

[IpakTHyeckass 3HaYMMOCTb IIKOJIBHOTO Kypca anreOpbl 00ycioBieHa TeM, 4TO €€ 00bEeKTOM
ABJIIOTCS KOJIMYECTBEHHBIE OTHOILIECHUS AEMCTBUTEIBHOrO MUpa. MaTemaruueckas oJroToBKa
Heo0XxouMa /1Sl TOHUMAaHUs IPUHIUIIOB YCTPONCTBA U UCIOJIb30BAHUS COBPEMEHHOM TEXHUKH,
BOCIIPUATHS HAYYHBIX U TEXHUYECKHUX MOHATHN U Hled. MaTemMaTnka sBisieTcs sI3bIKOM HAYKH U
TexHUKHU. C e€ MOMOLIbI0 MOACIUPYIOTCA U U3Y4aIOTCs SIBJICHUS U MPOLIECCHI, IPOUCXOIAIINE B
IIPUPOJIE.

Anrebpa sABIsSeTCS OJHUM M3 ONOPHBIX IPEJMETOB OCHOBHOM WIKOJBI: OHa OOECleYuBaET
U3Y4YEHHE JIPYIMX IUMCUUIUIMH. B mepByro ouyepenp 3TO OTHOCHUTCS K IIpEeIMETaM €CTECTBEHHO-
HAYYHOTO IIMKJIA, B YAaCTHOCTU K (u3uke. Pa3BuTHE JOTHMYECKOrO MBIIUICHHUS YYALIUXCS TPU
oOyueHnH anrebpe  CrIocoOCTBYeT  YCBOGHHIO  NPEAMETOB  TyMaHUTAPHOTO  IUKIIA.

[IpakTryeckre yMEHHs U HAaBBIKM aJreOpandeckoro xapakTepa HeoOXOAUMBI IJIsi TPYIAOBOH U
npoecCHOHATIBHONM  MOATOTOBKM  LIKOJBHMKOB. Pa3BuTHe y ydwamuxcs MpaBUIIBHBIX
IPEICTaBICHUN O CYLIHOCTH M IPOUCXOKICHUU alredpandeckux aOCTpakUui, COOTHOLIEHUU
pEAIBHOTO M MJEAIbHOIO, XapaKTepe OTPaXEHUs MaTeMAaTUYECKOM HAyKOM SBICHUH U
IPOLIECCOB PEAJIbHOTO MHpa, MecTe aiaredopsl B CUCTEME HayK M pOJM MaTeMaTU4ecKOoro
MOJIEJIMPOBAaHUS B HAyYHOM IO3HAaHMM U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO
MHUPOBO33PEHHUSl yYalllUXCS M KAyecTB MBbIIUICHUS, HEOOXOAMMBIX I aJjanTalud B
COBPEMEHHOM HWH(pOpMaNMOHHOM oOmiectBe. Tpelys OT ydamuxcss YMCTBEHHBIX M BOJIEBBIX
YCUJIMH, KOHIIEHTPAIIMK BHUMAHHS, aKTHBHOCTH PAa3BUTOIO BOOOpa)KeHMs, aireOpa pa3BHBAET
HPaBCTBEHHbIE 4YEPThl JIMYHOCTH (HACTOMYMBOCTH, LEJICYCTPEMIEHHOCTb, TBOPYECKYIO
aKTUBHOCTb, CAMOCTOSITEJIbHOCTh, OTBETCTBEHHOCTb, TPYJOII00HE, TUCIUIUIMHY U KPUTHUYHOCTh
MBILIUICHHUS]) U YMEHHE apryMEHTHPOBAHO OTCTauBaTh CBOM B3MVIAJbI U yOEXKIEHHs, a TaKxke
CHOCOOHOCTh MPUHUMATh CAMOCTOSITEIbHbIE PEILICHUS.

N3yuenue anreOpbl, (QYHKIMI, BEPOATHOCTM M CTATUCTHKU CYIIECTBEHHO pacUIMpSET
KPYTo30p y4aluxcs, 3HaKOMsI UX ¢ HHAYKIIMEH U IeayKiuen, 0000IeHneM 1 KOHKpEeTH3aluen,
AQHAJIN30M U CHHTE30M, KJacCUpUKaluell U cucTemMarusaluei, abcTparupoBaHUEM, aHAJIOTHEH.
AKTHBHOE HCIOJIb30BaHME 3ajlady Ha BCEX 3Tamax yd4eOHOro mpoliecca pa3BUBAET TBOPUECKHE
CIIOCOOHOCTH IIKOJIbHUKOB.

N3yuenue anredpsl Mo3BojsieT (OPMUPOBATH YMEHHS U HABBIKM YMCTBEHHOTO TpyAa —
IUIAaHUPOBaHUE CBOEW PabOThI, MOUCK PALMOHANBHBIX MyTeH €€ BBINOJHEHMS, KPUTUYECKYIO
OLIEHKY pe3yJIbTaToB. B mpoliecce u3ydeHus aareOpsl MKOJIbHUKU JOKHBI HAYYUThCS U3J1araThb
CBOM MBICIIM SICHO M HMCUEPIBIBAIONIE, JAKOHUYHO U EMKO, MPHOOPECTH HAaBBIKU YETKOTO,
AKKypaTHOI'O M TPaMOTHOIO BBINOJHEHUS MaTeMaTHYeCKMX 3anuced. BakHelmen 3amaudein
IIKOJIBHOTO Kypca aireOphl SIBJISIETCS pPa3BUTHE JIOTMUECKOrO MbIIUIeHus ydammuxcs. Camu
O0OBEKThl MaTeMaTHUYECKUX YMO3AaKJIIOUEHWH U TpUHATBIE B anredpe TmpaBuia HUX
KOHCTPYMPOBAHUS CIOCOOCTBYIOT (POPMUPOBAHUIO YMEHHUN OOOCHOBBIBATH M JIOKAa3bIBaTh
CYXKIEHMs, NPUBOJUTh YETKHUE ONPEACIICHUS, Pa3BUBAIOT JIOTMYECKYIO MHTYMIIMIO, KPAaTKO M
HarJsHO PAacCKpBIBAIOT MEXaHW3M JIOTUYECKMX IMOCTPOEHUN M ydaT MX NpUMEHEHuro. Tem
caMbIM anrebpa 3aHUMAaeT OJHO W3 BEAYIIMX MeCT B (POPMUPOBAHMM HAYYHO-TEOPETHUYECKOTO
MBIIUICHUS] IIKOJBHUKOB. PackpbIBas BHYTPEHHIOIO TapMOHHUIO MaTeMaTuKd, (opMupys
MOHMMAaHHWE KpacoTbl M U3ALIECTBA MaTeMaTUYECKUX paACCYXJACHUH, anredpa BHOCUT
3HAYUTENBHBIN BKJIa/ B 3CTETUUECKOE BOCIIUTAHUE YUALUXCSL.
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MecTto Kypca ajaredopbl B y4eOHOM IJIaHe

@denepanbHBIM TOCYIapCTBEHHBIM 00Pa30BaTEeIbHBIM CTAHIAPTOM IPEAYCMOTPEHO M3y4YEeHUE
Kypca anreOpbl B OCHOBHOH IIKOJIe Kak 4yacTu oOpa3oBaTenbHOW oOmactu «MaremaThka |
nH(popMaTHKay.
PaGouast mporpamMma Ha W3ydeHHUE anreOpbl B OCHOBHOHM IIIKOJE OTBOJMT 3 y4eOHBIX dYaca B
Henenmo B TedeHue Tpex jeT (7, 8 m 9 xmaccer). Beero 306 u. PaGowas mporpamma Ha
YIIIyOJICHHOE M3YYeHHUE ainreOpbhl B OCHOBHOW IIIKOJIE OTBOJUT 5 YUEOHBIX YacOB B HENENIO B
tedenuu Tpex et (7, 8 u 9 kmaccer). Becero 510 4.

[Iporpamma peanu3oBaHa B  ydyeOHUKAax anreOpbl, BbINYLIEHHBIX M3marenscTBOM
«[IpocBemienue»:
AT. Mopokosuu, ILB.Cemenos, JI.A. Anekcanmposa, E.JI. Mapmaxaesa  Anrebpa
(yriyOneHHBIN ypOBEHB). 7 KIacc;
AT. Mopaokosuy, ILB.Cemenos, JLA. Anekcannposa, EJI. Mapmaxaesa  Anre6pa
(yrmyOneHHbIH ypOBeHb). 8 Kiacc;
AT. Mopnokosuyu, ILB.Cemenos, JI.A. Anekcanmposa, E.JI. Mapmaxaesa  Anre0pa
(yrmyOneHHbIH ypoBeHs). 9 kiacc;
FO.H. Makapwviues, H.I'. Munowk, K.U. Hewrkos, C.b. Cysoposa Anrebpa. 7 kiacc;
FO.H. Maxapwviues, H.I'. Munowx, K.1. Hewikos, C.b. Cysoposa Anredpa. 8 kiacc;
IO0.H. Maxapviues, H.I'. Munowxk, K.1. Hewrkos, C.5. Cysoposa Anredpa. 9 knacc;



Pe3ysbTaThl 0CBOEHHS Kypca MATEMATHKH
JInuHOCTHBIE pe3yJIbTaThl OCBOCHUS POrpaMMbl 10 MaTEMATUKE XapaKTEPU3YIOTCS:

1) naTpuoTNyecKoe BOCIIUTAHUE:

MPOSIBJIEHUEM MHTEpeca K NPOLUIOMY M HACTOSIIEMY POCCHUHWCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOILUIEHUEM K JOCTH)KEHHSIM POCCHICKHX MATEMAaTHKOB W POCCUHCKOU
MaTE€MaTUYeCKON IIKOJIbl, K UCIIOJIb30BAHUIO 3TUX JOCTUKEHUU B IPYTUX HAYKax U MPUKIIAIHBIX
chepax;

2) rpaxjaaHCcKoe U YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO OOS3aHHOCTEH TpaKIaHWHA W pPEaM3alud ero Ipas,
NpPEJCTAaBICHUEM O MaTEeMAaTUYECKUX OCHOBAaX (PYHKIMOHMPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBIICHUH, MPOIIEyp TPakIaHCKOTO oO0IIecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJEHUIO 3TUYECKUX IPOOJEM, CBA3AHHBIX C MPAKTUYECKUM IPUMEHEHUEM JIOCTHKEHUI
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THUYECKUX IPUHLUIIOB B JE€ATEIbHOCTH YYEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOM Ha aKTWBHOE YYacTHE€ B PEIICHUM NPAKTUYECKUX 3a/Ja4 MaTeMaTH4eCKOU
HAIPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEeMAaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCei
YKU3HU JJIs1 YCHEIIHON MpOoQeCcCUOHANbHON EATEIbHOCTH U Pa3BUTUEM HEOOXOJUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHWEM HHIMBHUIYaJIbHOH TPACKTOPUHM OOpa30BaHHS U
KU3HEHHBIX TUIAHOB € YYETOM JIMUYHBIX HHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIUTAHME:

CIOCOOHOCTBIO K SMOLMOHAIBHOMY M JICTETUYECKOMY BOCHPHUATHIO MaTEeMaTHUYECKHUX
00BEKTOB, 33/1a4, PEUICHU, PaCCYKIECHUN, YMEHUIO BUJETh MAaTEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 IIO3HAHUS:

OpHUEHTAIed B JIEATENbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HbIX IpPEJICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS 4YeJIOBEKa, MPHUPOAbBI W O0OIIeCTBa, NOHUMaHUEM
MaTeMaTUYeCcKOl HayKu Kak c(epbl YelIOBEYECKOW NeATelNbHOCTH, JTaloB €€ pa3BUTUS U
3HAUMMOCTH JIJIS1 Pa3BUTHUS LIMBUJIN3ALIMHY, OBJIAJIEHUEM SI3bIKOM MaTEMaTHUKU U MaTeMaTH4YECKOU
KyIbTYpOH Kak CpEICTBOM IIO3HAHHUS MHUpPA, OBJIAJEHUEM IPOCTEHIIMMH HaBbIKAMU
MCCIIEI0BATEIBCKOM 1E€ATENbHOCTH;

6) ¢usnueckoe BocnuTaHue, GoOpMHpPOBAHME  KYJbTYPbl  310POBb U
3MOLHMOHAJIBHOIO 0JIATONOJIY M :

FOTOBHOCTBIO TPUMEHATh MAaT€MAaTHUYECKHE 3HAHUSA B HMHTEpecax CBOEro 3/10pPOBbs,
BEJICHUS 3/J0pPOBOr0 00pasa KU3HHU (30pOBOE MUTaHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATUN U
OTIIbIXa, peryispHas (Qusuyeckas aKTUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
MpU3HAHHEM CBOETO MpaBa Ha OIIMOKY U TaKOT'o 5K€ MpaBa JIPyroro 4eJoBeKa;

7) 3K0JI0rNYecKoe BOCIIUTAHME:

OpHUEHTAIlMe Ha MPUMEHEHHEe MaTeMaTUYeCKUX 3HAHWM IS pelieHus 3ajad B 00JIacTh
COXPAHHOCTH OKpYXKAIOIIEH cpefbl, MIAHUPOBAHUS MOCTYNKOB W OLIEHKM HMX BO3MOXHBIX
HOCJEICTBUM Il OKpY>Karollel cpesibl, 0CO3HAaHUEM TJI00AIBbHOI0 XapakTepa 3KOJIOIMYECKHX
npo0JieM U yTel X pelieHus;

8) ajanTanus K M3MEHAOIUMCS YCJIOBUAM COLMATBHOM M IPHUPOAHOM Cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIIOBHUSIX HEONPEIAENEHHOCTH, MOBBIIIEHNUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO JAESTeIbHOCTb, B TOM YUCJIE YMEHUE YUUTHCS Y APYTUX



JIOJIeH, MPUOOpeTaTh B COBMECTHOW NIEATEIHHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIICTCHIIUU U3
OTIBITA JIPYTHX;

HEOOXOUMOCThI0O B ()OPMUPOBAHWM HOBBIX 3HAHWH, B TOM 4YHCIe (GOPMYIHPOBATH HJIEH,
MOHSTHUS, TUIIOTE3bl 00 OOBEKTaX W SIBJICHUSAX, B TOM YHCIIC paHee HE M3BECTHBIX, OCO3HABATh
JneUIUThl COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, IJIAaHUPOBATh CBOE pa3BUTHUE;

CITIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIIMIO, BOCIIPUHUMATH CTPECCOBYIO CHUTYAITHIO
KaK BBI30B, TPEOYIOIIMH KOHTPMEp, KOPPEKTHPOBATH NMPUHUMAEMBbIC PEIICHUS W JICHCTBHS,
GbopMyIUpPOBaTh M OLICHUBATH PUCKHU U TIOCIEACTBUSA, (HOPMUPOBATH OIIBIT.

MeTtanpeaMeTHbie pe3yJibTAThHI:

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE TelCTBUS

ba3oBble Joruuyeckue geMcTBUA:

BBISIBJISITH M XAapPaKTEPHU30BATh CYIIECTBEHHBIC NPHU3HAKK MAaTEMaTHYECKUX OOBEKTOB,
MOHITHUM, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH OINpEAENCHUS TMOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHBIN NpHU3HAK KIAacCU(PUKALMK, OCHOBAaHUSA sl 0000IIeHUs H
CpaBHEHUS, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATh, (QOPMYITUPOBaTH U MpeoOpa3oBBIBATH CYXICHHUS: YTBEpAUTEIbHBIE U
OTpUIATEIIbHBIC, SAMHUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBJISITH MATEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTUBOpedHs B (akTax,
JTAHHBIX, HAOMIONCHWSIX W  YTBEPXKICHHUSAX, MpeayiaraTb KPUTCPUU IS BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JeNiaTh BBIBOABI C HCIIOJNB30BAHHEM 3aKOHOB JIOTMKH, ACIYKTHUBHBIX W HHIYKTHBHBIX
YMO3aKITIOUYEeHUN, YMO3aKIIFOUEeHUH 110 aHAJIOTUH;

pa3duparh JI0Ka3aTeabCTBA MaTEMaTHYECKUX YTBEPXKIEHUH (IpsiMble U OT HPOTHUBHOIO),
MPOBOJIUTh  CAMOCTOSTEIIBHO  HECJIOXKHBIE  JIOKAa3aTelIbhCTBA  MaTEeMaTHYECKHUX  (PaKTOB,
BBICTpAaWBaTh apryMEHTAlMI0, MPHUBOJUTH TPHUMEPHI W KOHTPIPUMEPH, OOOCHOBBLIBATH
CcOOCTBEHHBIE PacCyXICHUS;

BbIOMpaTh croco0 peleHus yueOHOU 3ahaun (CpaBHUBATh HECKOJIBKO BapHUaHTOB pEIlLIEHUS,
BBIOMPATh HaNOOJIee MOIXOIANINN C YUETOM CAaMOCTOATENLHO BBIICICHHBIX KPUTEPUEB).

Ba3zoBble nccienoBaTebCKHe AelCTBHS.

UCIIONIb30BaTh BOMPOCHl KaK HCCIENOBATENbCKUIT MHCTPYMEHT MO3HaHHS, (HOPMYIHPOBATH
BONPOCHI, GUKCUPYIOIIKE TTPOTUBOpPEUHE, MPOOIEeMy, CaMOCTOSITEIPHO YCTaHABIUBATh MCKOMOE
U 1aHHO€, (OPMHUPOBATH TUTIOTE3Y, APTYMEHTHUPOBATH CBOIO TTO3UIINIO, MHEHHUE;

MPOBOAWTH TIO CAMOCTOSITENTFHO COCTaBJICHHOMY IUIAHY HECJOXHBIM JIKCIEPHUMEHT,
HEOOJIBIIIOE WCCIICIOBAHUE I10 YCTAHOBJIEHHUIO OCOOCHHOCTEW MaTeMaTH4YeCKOro OOBEeKTa,
3aBUCUMOCTEN 00BEKTOB MEXKy COOOi;

CaMOCTOSTENbHO (hOpMyIHpOBaTH OOOOIIEHUST W BBIBOABI MO pe3yibTaTaM IPOBEAEHHOTO
HaOJIOZICHUS, CCIICIOBAHMUS, OIICHUBAThH JIOCTOBEPHOCTH MOTYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
0000I1IEHHI;

MPOTHO3UPOBATh BOZMOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIABUTAThH MPEATIOIOKEHUSI O €r0
pPa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ nnopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh W M30BITOYHOCTh WH(MOPMAIWU, TAHHBIX, HEOOXOJWMBIX JUIS
pEIIeHUS 3aa9H;

BBIOMpaTh, AaHAJIM3WPOBATh, CHCTEMATH3HPOBAaTh W HHTEPIPETUPOBATH HH(POPMAITHIO
pa3IMYHBIX BUJOB U (DOPM IIPEICTABICHHSI,



BbIOUpaTh (hopMy TMpencTaBicHHs WHGOPMAMU W WUIIOCTPUPOBATH peEIIaeMbIe 3aJaqu
CXeMaMH, AuarpaMMaMH, HHOU rpapuKkoi U MX KOMOMHAIIMSIMH,

OLICHUBATh HAAEKHOCTh WHGPOPMALMK TIO KPUTEPHUSAM, MPEUIOKEHHBIM YUUTEIEM WIH
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

BOCIIPUHUMATh U (OPMYIHUPOBATh CYXKJIEHUS B COOTBETCTBUM C YCJIOBUSMU U LEISIMHU
oOlIeHus], SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX UM MUCHBMEHHBIX
TEKCTax, JaBaTh IIOSICHEHHs [0 XOJy pelIeHUs 3a7auyd, KOMMEHTHUPOBATh IOJyYEHHBIN
pe3yJbTaT;

B XO0Jl¢ OOCYXKJEHHUs 3alaBaThb BOMPOCHI MO CYIIECTBY OOCYXKIAeMOW TEMBbI, MPOOJIEMBI,
pemaeMoil 3a1aun, BBICKA3bIBaTh WJCH, HAllEJICHHBIC HAa MOWMCK PELICHHS, COMOCTABIATH CBOU
CYXJIEHUS C CYXACHUSAMH APYrUX YYaCTHUKOB JMANOra, OOHapyKHMBaTh Pa3jinyMe U CXOJCTBO
MO3UIHI, B KOPPEKTHOH opMe GOopMyTUpOBATh Pa3HOTIACHS, CBOM BO3PAXKECHHUS;

NPEJCTaBISITh PE3yNbTaThl PEIICHUs 3a/Jayd, OSKCIEPUMEHTa, MCCIEeJ0BaHUs, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIUIEHUS C Yy4ETOM 3aJad NpE3eHTAlUd U
0COOCHHOCTEH ayAUTOPHH;

NOHMMAaTh M HCIOJB30BATh MPEUMYIIECTBA KOMAHIHOW W WHAMBHIYAIbHON pabOTHl HpU
peleHnn yueOHbIX MaTeMaTHYECKUX 3a71ay;

NPUHUMATh [€1h COBMECTHOH JEATENbHOCTH, IUIAHHPOBATH OPTaHU3ALUI0 COBMECTHOU
paboThl, pactipeessiTh BUIBI paboT, JOTOBAPUBATHCS, O0CYKIATh MPOLIECC M Pe3yabTaT paboThl,
0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYHNOBBIX (opMax paboTel (0OCyXkaeHHS, OOMEH MHEHUSIMH, MO3TOBBIE
HITYPMBl U JIPYTHE), BBHIMOJIHATH CBOIO 4acTh pabOThl U KOOPAMHHUPOBATH CBOM JEUCTBHUS C
IpYTMMH YI€HaMHd KOMAaHJbl, OLIEHWBAaTh KayeCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YIaCTHUKAMH B3aNMOICHCTBUSI.

PeryasiTuBHBIE yHHBepcaJdbHble yueOHbIE AeiicTBUSA

Camoopranusauus:

CaMOCTOSITENIbHO COCTaBJISATh IUIAH, aITOPUTM pEIICHUs 3aJaud (MJIM €ro 4acTh), BHIOMpATh
croco0 pemeHUs ¢ YY4E€TOM WMEIONMXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEW,
apryMEeHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHHH ¢ y4€TOM HOBOM MH(OPMAIIUH.

CaMOKOHTpPOJIb:

BJIAJI€Th CIIOCOOAMU CaMOIIPOBEPKH, CAaMOKOHTpOJI Ipolecca W pe3ylbTaTa pelieHHs
MaTeMaTHYeCKOH 3aauu;

NpeIBUICTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IPH PEIICHHH 3a7add, BHOCHTH
KOPPEKTHBBl B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB, HAWJIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

OLleHMBATh COOTBETCTBME pe3ysibTaTa [IeATeJIbHOCTM IIOCTaBJICHHOW Leu U

YyCIIOBVEIM, OOBSICHATD IIPUYVIHBL OOCTVDKEHVISL VUIVI HEOOCTVIKEHVIA ITeJIVl, HaXOIOWTb

oImmOKy, JaBaTh OILIeHKY IIPUOOPeTEHHOMY OIIBITY.
IIpeamMerHbie pe3yjbTaTbl OCBOCHUS IIPOIPAMMBI:
[IpenMeTHBIE pe3yNbTaThl OCBOSHHS MPOrpaMMbl Y4eOHOTO Kypca K KOHILy oOydeHust B 7
KJ1acce.
Yuciaa 1 BLIYHCTICHUS
BrimonHATE, codeTass yCTHbIE M THCBMEHHBIC TNPUEMBI, apudMETUUYECKHe IACHCTBUSA C
palMOHAIBHBIMU YUCIIAMU.



HaxoauTe 3Ha4eHUs1 YMCIOBBIX BBIPAXKEHUH, MPUMEHATH Pa3HOOOPa3HBIE CIIOCOOBI U PUEMBI
BBIYUCIICHHUSI 3HAYEHUI APOOHBIX BBIPAKEHHM, COJEp)KAIIUX OOBIKHOBEHHBIE U JCCATUYHBIC
JIpoOH.

[Tepexoaute OT OxHON (OPMBI 3alKMCH YMCEN K JIpyroil (mpeoOpa3oBbIBaTh JECATUUYHYIO
JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYACTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB).

CpaBHUBATH U YIOPSAJOYNBATH PALIMOHAIBHBIE YUCIIA.

OKpyrasaTh 4ncia.

BbINONHATE NPUKUAKY M OLEHKY pe3yjbTaTa BBIYMCIICHUMN, OLIEHKY 3HAUEHUN YHMCIOBBIX
BbIpaXEHUI. BBINOMHATE AEHCTBUS CO CTENEHSMU C HATYpaJIbHBIMU NTOKA3aTEISIMHU.

[TpyMeHsTh IPU3HAKU JETMMOCTH, PA3JI0KEHUE HA MHOXKUTENIN HATYypPaJIbHbIX YHCEIL.

Pemath 1npakTUKO-OpMEHTHUPOBAHHBIE 3aauyM, CBS3aHHbIE C OTHOLIEHMEM BEJIUYMH,
IIPONOPLUOHAIIBHOCTBIO BEIMUMH, IPOLEHTAMH, MHTEPIPETUPOBATh PE3YJIBTAThl PEIICHUs 3a1a4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMbIX O0OBEKTOB.

Anredpanyeckne BbIPaKeHUs

Hcnonb3oBaTh anreOpandeckyr0 TEPMUHOJIOIMIO U CUMBOJMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHUS y4eOHOro MaTepuara.

Haxonuth 3HaueHNs OyKBEHHBIX BBIPAXKEHUN ITPU 3a/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BoinonHATe mpeoOpa3oBaHus LEIOr0 BBIPAKEHUS B MHOTOYIEH MPUBEIECHUEM MOJOOHBIX
CJIaraéMbIX, paCKpbITUEM CKOOOK.

BBINOIHATE YMHOKEHHE OJIHOWIEHA HA MHOTOWIEH U MHOTOYIEHA HA MHOTOYJIEH, IPUMEHSATh
(bopMyIbl KBajipaTa CyMMBI U KBajJjpaTa pa3HOCTH.

OcymiecTBIATh pa3ioKeHue MHOTOUJICHOB HA MHOKUTENH C OMOILBIO BEIHECEHUS 32 CKOOKHU
o0IIero MHOXHUTENs, TPYHNIUPOBKU CJIaraeMblX, HPUMEHEHUs (opMysl COKpalEHHOIo
YMHOXEHHUS.

[TpumeHsTh TpeoOpa3oBaHus MHOTOUYWIEHOB JJIsl PEIICHUs PA3IMYHBIX 3a/1ad U3 MaTeMaTHKH,
CMEXHBIX IIPEIMETOB, U3 pealbHON MPAKTUKH.

Hcnonp30BaTh CBOICTBa cTEMEHEH C HATypalbHBIMU IOKa3aTeIsIMH JUIsl MpeoOpa3oBaHUs
BBIPAKCHUI.

YpaBHeHus! M HEpABEHCTBA

Pemarb nuHEWHbIE ypaBHEHMsI C OJHOW IIEPEMEHHOM, NPHUMEHss IpaBWia Iepexoja OT
MCXOJHOIO YpaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsaTh, sBi€TCA M YHUCIO KOPHEM
YPaBHEHHS.

[TpumeHnsTh rpaduueckre METObl IPU PEIICHUN JTMHEWHBIX YPaBHEHUN U UX CUCTEM.
[TonGupath mpuMepbl Map 4YKCeN, SBIAIOIIMXCS PEHIEHHEM JUHEHHOro ypaBHEHHS C ABYMs
MePEMEHHBIMH.

Ctpouth B KOOPAMHATHON IUIOCKOCTH TpaduK JIMHEHHOTO YypaBHEHUS C JBYMs
NEPEMEHHBIMH, TIOJIB3YACh T'papUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemarp cuctemsl IByX JMHEMHBIX ypaBHEHUH C JIByMs NEPEMEHHBIMH, B TOM 4YHCIIE
rpadu4ecKy.

CocTaBiATh M pelarh JUHEHHOE YpPaBHEHHME WJIM CUCTEMY JIMHEMHBIX ypaBHEHUH IO
YCIIOBHIO 3a/1a4d, WHTEPIPETHPOBATH B COOTBETCTBUHM C KOHTEKCTOM 3aJadyd IOJYYECHHBIN
pe3yJbTarT.

DOYyHKIUH



N300paxkaTh Ha KOOPAMHATHONW TMPSMON TOYKH, COOTBETCTBYIOIIME 3aJ[aHHBIM
KOOpJMHATAM, JIy4d, OTPE3KH, HHTEPBAJIbl, 3allMCHIBaTh YHUCJIOBBIE MPOMEXKYTKH Ha
anreOpandecKoM s3bIKE.

OTrMeuaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAUHATaM, CTPOUTH
rpaduku TuHeWHbIX QyHKIUNA. CTpouTh rpaduK GyHKIIUU y = |X|.

OnuceiBath ¢ MOMOLIbI0 (YHKIUN W3BECTHbIE 3aBUCUMOCTH MEXAY BEIHMUYMHAMU:
CKOpOCTb, BpEMs, PacCTOSIHUE, LI€Ha, KOJMWYECTBO, CTOMMOCTb, IPOU3BOJUTEIBHOCTh, BpEMS,
00BbEM paboTHI.

HaxomuTh 3Ha4eHre QyHKIUH 110 3HAYCHHUIO €€ apryMeHTa.

[Tonnmars rpadudeckuii crocod NMPEICTaBICHUS W aHaTu3a WH(OPMAIIUU, U3BIIEKATh U
UHTEPIPETHPOBATH HHPOPMAIIHIO U3 TPAPUKOB PEeaTbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

[IpenMeTHBIC pe3ynbTaThl OCBOSHUS MTPOrPaMMBI y4eOHOTO Kypca K KOHIly OOydeHus B 8
KJj1acce:

Yuciia ¥ BbIYUCICHUSA

Hcnonbs30BaTh HayalbHbIE NPEACTABICHUS O MHOYKECTBE JCHCTBUTEIBHBIX YHUCEN IS
CpPaBHEHHMsSI, OKPYIJICHUS M BBIYHCICHUHN, H300pa)kaTh [EHCTBUTENbHBIE YHCIA TOYKAMU Ha
KOOPJMHATHOU IIPSIMOM.

[IpuMensaTy noHATHE apUPMETUYECKOTO KBAIPATHOTO KOPHS, HAXOJIUTh KBaJpaTHHIC
KOPHH, UCTIOJIb3YA MPU HEOOXOAMMOCTH KAJIBKYJISTOP, BBIMOIHATH MPE0OPa30BAHUS BBIPAKEHUN,
COJIepXKalINX KBaJIpaTHbIe KOPHHU, UCIIOJIb3Ys CBOMCTBA KOPHEH.

Hcnonb3oBarh 3amucu OONBIIMX M MallbIX YHUCENl C MOMOIIBI0 JIECATUYHBIX ApoOed u
creneHei yucna 10.

AnredOpanyeckue BbIPaKeHU s

[IpuMeHsSITh TOHSATHE CTENEeHU C LEeNbIM MOKAa3aTeleM, BBINOJIHATh MpeoOpazoBaHUs
BBIPKEHHM, COZEPKAIIUX CTETICHH C IIEJIBIM TTOKa3aTelIeM.

BrINoHATE TOXIECTBEHHBIE TPEOOpa30BaHUs PAIMOHAIBHBIX BBIPAKEHUM Ha OCHOBE
MpaBWJI ICUCTBUI HAJl MHOTOUJIEHAMH U alreOpandecKuMu JpOOsSMH.

PacknanpiBath KBagpaTHBIA TPEXUIICH HA MHOYKUTEIH.

[IpumensatTr mnpeoOpa3oBaHUs BBIPAKEHUM 7  PEIICHHWS Pa3IMYHBIX 3a7a4 U3
MaTE€MaTHUKH, CMEXHBIX IPEIMETOB, U3 peaIbHON MPAKTUKH.

YpaBHeHHS H HEPABEHCTBA

Pemiate nuHeliHbIe, KBaAPATHBIE YPABHEHUS U PAlIMOHAJIbHBIE YPABHEHUS, CBOISALIUECS K
HUM, CUCTEMBI IByX YPAaBHEHUH C IByMs IEPEMEHHBIMU.

[IpoBOoaNTH IpOCTENIINE UCCIEA0OBAHUS YPABHEHUN U CHCTEM YPAaBHEHMI, B TOM YHCIIE C
MpUMEHEHHEeM TpaduuecKux TpeAcTaBIeHH (yCcTaHaBIMBaTh, HUMEET JIM YpaBHEHUE WIIU
CHCTEMa ypaBHEHUH PEIICHHS, €CIIM UMEET, TO CKOJIbKO, U TIpouee).

[lepexonuth OT ciioBeCHOW (DOPMYIHPOBKM 3aJauu K €€ anredpanyeckoil Mojenu ¢
MOMOILIbI0  COCTaBJIEHUS YpPAaBHEHHUS WM CHUCTEMbl ypaBHEHWH, WHTEPIPETHUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3aJ1ay¥l TIOJIyYEHHBIN PE3yNbTaT.

[IpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB ISl CDABHEHUS, OLICHKH, PEIIaTh JTMHEWHbIE
HEPAaBEHCTBA C OJHOM TEPEeMEHHOM W WX CHCTEMBI, JaBaTh TpadUUYECKy0 HILTIOCTPAINIO
MHOKECTBA PEIICHUI HEPABEHCTBA, CHCTEMbI HEPABEHCTB.
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DOYyHKIUH

[lonuMaTh W UCHONB30BaTh (DYHKIMOHAJIBHBIE TMOHATHS W  S3BIK  (TEPMHHBI,
CHUMBOJIMYECKHE 0003HAYEHUS), ONPENeIATh 3HA4eHHWE (YHKUIMU 10 3HAYCHHUIO apryMEHTa,
OIpesieNATh CBOWCTBA (PYHKLUH 110 €€ rpaduKy.

Crpouts rpaduku 3J€MEHTapHbIX (YHKIUH BUJIA:
y=fx,y= x2,y= x3,y= V. X,y=|x|, onuceiBaTh CBOICTBA YUCIOBOI QPyHKIMHU 110 €€ rpaduky.

[IpenmeTHbie pe3yabTaThl OCBOCHHUS POTPaMMbl y4eOHOTO Kypca K KOHILy 0Oy4eHus B 9
KJ1acce:

Yucsia 1 BBIYMCIEHUS

CpaBHMBATB M YIIOPSIOYMBATh pallMOHATIbHBIE U UPPALMOHATIbHBIC YUCIIA.

BeinonuATe apudmernyeckue 1eHCTBUS C pallMOHAIbHBIMU YUCIAMHU, COYETAs YCTHBIE U
HNUCbMEHHBIE IPUEMBI, BBIIOIHSTH BEIYMCICHHSI C UPPALIMOHATIBHBIMH YHCIaAMHU.

HaxoauTh 3HaueHus cTeneHel ¢ LeabIMU MoKa3aTeIsIMU U KOPHEH, BEIYUCIATh 3HAUEHUS
YHCIIOBBIX BBIPAKEHUI.

OKpyrasTh JEHCTBUTEIBHBIC YWCIA, BBHIMOJHATH NPUKHUIKY pe3yJbTaTa BBIYHUCICHUH,
OLICHKY YHCIIOBBIX BBIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA

Pemrate nmHE#HbIE W KBaJpaTHBIC YpaBHEHHS, YpPaBHEHHS, CBOJIIMECS K HHUM,
npocTeinme ApoOHO-PaMOHAIbHbIE YPaBHEHUS.

Pemate cucrembl ABYX JUHEWHBIX YpaBHEHUH C JBYMs NEPEMEHHBIMH U CUCTEMBI JBYX
YPaBHEHMH, B KOTOPBIX OHO YpaBHEHHE HE SIBJIAETCS IUHEHHBIM.

Pemate TekcTOBBIE 3ajaud  anreOpamvyeckuM CHOCcOOOM C IIOMOIIBIO COCTaBJICHUS
YPaBHEHHSI WJIM CUCTEMBI JIBYX YPaBHEHHH C IBYMS IIEPEMEHHBIMHU.

[IpoBoauTH IpOCTENIINE UCCIAEAOBAHUSA YPABHEHUN U CUCTEM YPAaBHEHMH, B TOM YHUCIIE C
NpUMEHeHHeM TpadUYecKuX TPEICTaBICHUH (yCTaHABIMBAaTh, MMEET JHM YpaBHEHHUE WU
crcTeMa YpaBHEHUH peIlIeH s, €ClIi IMEET, TO CKOJIBKO, B ITpoyee).

Pemate nuHeliHble HepaBeHCTBA, KBaJpaTHblE HEPABEHCTBA, M300pa)xkaTh peLICHHE
HEPaBEHCTB HAa YMCJIOBOU MPSAMOIL, 3aITUCHIBATh PEIIEHHE C TIOMOIIbIO CUMBOJIOB.

Pemate cuctembl JUHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOIIUE
KBaJpaTHOE HEPaBEHCTBO, W300pa)kaTh peEIlIeHHE CUCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPSMOI,
3aIMCBIBATh PEIICHUE C TOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEpaBEHCTBA NIPU PEIICHUH Pa3IMYHBIX 3a/1a4.

DOyHKIUH

Pacrnio3naBath (yHKIMM W3ydeHHBIX BUAOB. [10Ka3pIBaTh CXEMATUYECKH PACIIONOKEHUE
HAa KOOPIWHATHOW TUTOCKOCTH TpadukoB GyHKIWH BUma: y=#x, y=#x+b, y=£~£X,
y=ax2+bx+c, y= x3, y= Vx, y=|x| B 3aBHCHMOCTH OT 3HaueHNMiT KOA()DUIMEHTOB, ONUCHIBATH
cBOICcTBa (PYHKIINH.

Crtpouth U u300paxkarb cxeMaTHuecKd IpadUKH KBapaTUUYHBIX (YHKIIMH, OMHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMHA MO UX TpaduKam.

Pacnio3HaBath  KBaJipaTW4HYl0 (QYHKUIMIO 10 ¢dopMmyse, TNPUBOIUTH IMPUMEPHI
KBaJPaTUUHBIX QYHKLIUH U3 peabHON KU3HU, (PU3UKH, TEOMETPHH.

Yuci0BbIe MOCTAEI0BATEIbHOCTH U NPOrPeccHu

Pacrnio3naBath apuMeTHIECKYIO U TEOMETPUIECKYIO MTPOTPECCHHU TP PA3HBIX CIIOCO0ax
3aaHusl.
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BBINONHATE BBIUMCIIEHUS] C HCIIOJIb30BAaHHEM (OPMYN N-ro wieHa apuMETHUECKOU U
T€OMETPUUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4IE€HBI MOCIEIOBATEIBHOCTA TOYKAMH Ha KOOPIMHATHOM TIIOCKOCTH.

Pemarsp 3anaum, cBA3aHHbBIE C YMCIOBBIMU IIOCIEN0BATENBHOCTAMY, B TOM YHUCIIE 3a7a4d
U3 peaJIbHOM KM3HM (C UCIOJIb30BAaHUEM KaJbKYJIATOPa, LU(POBBIX TexHonorui). [Ipenmernsie
pe3yibTaThl OCBOCHMSI TPOrpaMMbl Y4eOHOI0 Kypca K KOHIly oOyueHHsl B 7 KJiacce:

Yucia ¥ BBIYHCICHUSA

BeinonHATe, coueTas ycTHblE M NMUCbMEHHbIE NPUEMBI, apudMeTHuecKue IeHcTBUA C
palMOHAIbHBIMU YHCIIAMU.

HaxoauTe 3Hau€HUS YMCIOBBIX BBIPAKEHHH, MPUMEHSTH pazHOOOpasHbIE CIIOCOOBI U
npuéMbl BBIYUCICHHS 3HAYCHWH JPOOHBIX BBIPAXKECHUH, COAEPIKAIIMX OOBIKHOBEHHBIE U
JeCATUYHBIE TPOOH.

IlepexoauTb OT OJHOM (GOPMBI 3aNKUCH YUCEN K JIpYroil (mpeoOpa3oBbIBaTh AECATUUHYIO
IpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JCCATHYHYIO, B YAaCTHOCTH B OECKOHEUYHYIO
JIECATHYHYIO IPOOB).

CpaBHUBaTh U YNOPSAJOYMBATh PALIMOHAIIBHBIE YUCIIA.

OxpyrisTh yucIa.

BBINIONMHATE NIPUKKUAKY U OLIEHKY PE3YJIbTaTa BBIYMCICHUH, OLIEHKY 3HAYEHUH YUCIIOBBIX
BBIPAKCHUM. BBINOIHATE JEMCTBUSA CO CTENEHAMHU C HaTypaJbHBIMU IIOKA3aTEISIMMU.

[IpuMeHATH NpU3HAKK JEIMMOCTH, Pa3JI0KEHUE HA MHOKUTEIN HATYPAJIbHBIX YHCEIL.

Pemarp IpakTUKO-OPUEHTUPOBAHHBIE 3a/layl, CBS3aHHBIE C OTHOLIEHUEM BEJIMYMH,
IIPONOPLUOHAIIEHOCTBIO BEJIMUMH, IPOLEHTAMH, UHTEPIPETUPOBATh PE3YIbTAThl PEIICHUS 3a1a4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMbIX O0OBEKTOB.

AsredOpanyeckue BbIpasKeHMsI

Hcnonp3oBarh anredpanyeckyro TEPMUHOJIOTMIO M CHMBOJHUKY, INPUMEHSATh €€ B
IIPOLIECCE OCBOEHUS Y4eOHOT0 MaTepuania.

HaxoauTh 3HaueHnss OyKBEHHBIX BBIPAXKEHUN IIPU 3aJJaHHBIX 3HAUEHUSIX TIEPEMEHHBIX.

BoinonHATE peoOpa3oBaHus 1IE€JI0T0 BBIPAXKEHNS B MHOTOUWIEH MPUBEJEHUEM MOJ00HBIX
CJIaraeéMbIX, paCKpbhITHEM CKOOOK.

BBINONMHATE yMHOXEHHME OJHOWIEHa HAa MHOTOWIEH W MHOTOYIeHa Ha MHOTIOWIEH,
OpUMEHATH (HOPMYIIBI KBaJpaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OcCyIecTBIATh pa3oKEHNE MHOTOYIEHOB HAa MHOXHUTENINM C IOMOIIBIO BBIHECEHMS 3a
CKOOKM 0OIIero MHOKHUTENS, TPYNIMUPOBKH ClIaraeMbIX, IpUMEHeHUs (HOpMyT COKpamEéHHOIro
YMHOXEHHUS.

[IpumensTh mnpeoOpa3oBaHHs MHOTOUYIEHOB JJIsi PpEUIEHUS pa3IUYHbIX 3a1ad U3
MaTE€MaTHKH, CMEXXHBIX IIPEIMETOB, U3 PEaTbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEN ¢ HaTypalbHBIMU MTOKA3aTEISIMU 1711 IpeoOpazoBaHus
BBIPAKCHU.

YpaBHeHHs U HEPABEHCTBA

Pemarp nuHelHbIE ypaBHEHHUS C OJHOM NEPEMEHHOM, IPUMEHsA IpaBHia Mepexoja OT
MCXOJHOIO YypaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTh, sBie€TCSd M YHUCIO KOPHEM
YpaBHEHUS.

[IpumensTh rpaduueckre METOIbI IPHU PEIICHUN JTMHEWHBIX YPABHEHUHN U UX CHCTEM.

[TonOuparhs mpumepsl map YHUCEN, SBIAIOMIMXCS PEUICHHUEM JIMHEHHOTO ypaBHEHUS C
JBYMsI IEpEMEHHBIMHU.
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Ctpouth B KOOPAMHATHOW TIJIOCKOCTH TpaduK JIHUHEHHOTO YpaBHEHHS C JIBYMs
NEPEMEHHBIMH, TIOJIB3YACh TPapUKOM, TIPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUSI.

Pemarp cuctemsl IByX JMHEMHBIX ypaBHEHUH C JIByMsl NEpEMEHHBIMU, B TOM 4YHCIIE
rpagu4ecKy.

CocraBisATh M pelaTh JIMHEMHOE YpaBHEHHME WJIM CHCTEMY JIMHEMHBIX YpPaBHEHHUW IO
YCIIOBHIO 3a/1ayd, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJadyd IOJYYECHHBIN
pe3ynbTar.

DOYyHKIUH

N300paxkaTh HAa KOOPAMHATHOHW TPSMON TOYKH, COOTBETCTBYIOIIME 3aJ[aHHBIM
KOOpAMHAaTaM, Jy4Hd, OTpPE3KH, MWHTEpBaJbl, 3alUChIBaTh YHCJIOBBIE IPOMEXYTKH Ha
anreOpandecKoM s3bIKE.

OtmeuaTs B KOOPJIMHATHOW IIJIOCKOCTHM TOYKM 110 3aJaHHBIM KOOpJAMHATaM, CTPOUTH
rpaduxu nuHedHbIX QyHkuii. Ctpouts rpaduk QyHKIUU y = |x|.

OnuceiBaTh ¢ MOMOLIBI0 (YHKIUN W3BECTHBIE 3aBUCUMOCTH MEXAY BEIHMUYMHAMU:
CKOpPOCTb, BpEMs, PacCTOSIHUE, LI€Ha, KOJMWYECTBO, CTOMMOCTh, IPOU3BOJUTEIBLHOCTh, BpEMS,
00BbEM paboTHI.

HaxonuTs 3HaueHne QyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[Tormmarpk rpadudeckuii crocod NMPEICTaBICHUS W aHaTN3a WH()OPMAIIUU, U3BIIEKATh U
MHTEPIPETHPOBATH HHPOPMAITUIO U3 TPAPHUKOB PEeaTbHBIX MPOIECCOB U 3aBUCHMOCTEH.

[IpenmMeTHbIE pe3ynbTaThl OCBOEHUS IIPOrpaMMbl y4€OHOI0 Kypca K KOHIly oOyueHus B 8
KJjlacce:

Yuci1a ¥ BLIYUCICHUA

Hcnonbs30BaTh HayalbHbIE NPEACTABICHUS O MHOYKECTBE JCHCTBUTEIBHBIX YHUCEN IS
CPaBHEHHMsSI, OKPYIJICHUS M BBIYMCICHUHN, M300pa)kaTh [EHCTBUTENBbHBIE YHCIA TOYKAMU Ha
KOOPJIMHATHOU IIPSIMOM.

[IpumeHsTh MOHATHE apUPMETHUECKOTO KBaJPAaTHOTO KOpHS, HAaXOJUTh KBaJpaTHBIE
KOPHM, UCIIOJIB3YS MPU HEOOXOJUMOCTHU KaJIbKYJIATOP, BBIMOIHATH IPeoOpa3oBaHMsl BbIpaKEHUH,
coJIepKalliX KBaJpaTHbIE KOPHHU, UCTIOJIb3YsI CBOWCTBA KOPHEH.

Hcnonw3oBarh 3amucu OONBIIMX M MajlbIX YUCENT C MOMOIINBIO JECATUYHBIX ApoOEH U
crenenei yucna 10.

AuaredpanyecKkue BbIPaKEeHHUA

[IpyuMeHATh MOHATHE CTENEHW C LENbIM I0Ka3aTeleM, BBINOIHAThE MpeoOpa3oBaHUsS
BBIPAXECHU, COAEPIKALUX CTENEHU C LIEIbIM [T0KA3aTEIEM.

BbINONMHATE TOXAECTBEHHbIE MPEOOpa30oBaHMs pallMOHAIbHBIX BBIPAKEHUN Ha OCHOBE
IpaBWJI AEUCTBUM HaJ MHOTOWIEHAMH U anreOpandyecKuMu JpoOsiMH.

PacknagpiBaTh KBaipaTHBIN TPEXUIIEH HA MHOXKUTEIH.

[IpumensTh mnpeoOpa3oBaHMs BBIPAKEHUH ISl pElIeHHs pa3lIM4YHBIX 3a7ad U3
MaTE€MaTHUKH, CMEXHBIX IIPEIMETOB, U3 pEaTbHON MPAKTUKHU.

YpaBHeHHs U HEPABEHCTBA

Pemiate nuHeliHble, KBaJApaTHBIE YPABHEHUS U PAallMOHATIbHBIE YPABHEHUS, CBOASIINECS K
HUM, CUCTEMBI IByX YPAaBHEHUH C IByMsI IEPEMEHHBIMH.

[IpoBoNTH pOCTENIINE NCCIAEAOBAHUS YPABHEHUN U CUCTEM YPAaBHEHMI, B TOM YHCIIE C
INPUMEHEHHEM TpaQUuecKux IMpeAcTaBiIeHU (ycTaHaBIMBAaTh, HMMEET JIM YpaBHEHUE WIIU
CUCTEMa YpaBHEHMH peIleHusl, €ClIi UMEET, TO CKOJIbKO, U IIpoYee).
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[lepexoautb OT ciOBeCHOW (OPMYIMPOBKH 337a4u K €€ anredpanyeckoil MOJEeNu ¢
IOMOIIIBIO  COCTABJICHUS ypaBHEHHS WM CHUCTEMbl YpPaBHEHUH, HMHTEPIPETUPOBATh B
COOTBETCTBUH C KOHTEKCTOM 33/]1a4 TOJTYYECHHBINA Pe3ysIbTaT.

ITpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB Ul CPABHEHUS, OLICHKH, PeLIaTh JIUHEHHbIE
HEpaBEHCTBA C OJHOM MEPEeMEHHOM M MX CHCTEMBl, JaBaTh IpadUUYECKyl0 WIUTIOCTPALUIO
MHOY€ECTBa PELICHNI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKIUA

IlonnmaTh ¥ uUCHONB30BaTh (YHKIMOHAIbHBIE IOHATUS U A3BIK  (TEPMUHBI,
CHUMBOJIMYECKHE 0003HAUYEHUs), ONpENeNiATh 3HA4eHHWEe (QYHKUMU 1O 3HAYCHUIO apryMeHTa,
OTIpeNeNATh CBOWCTBA (PYHKIUH 110 €€ TpaduKy.

Ctpoutb rpaduky IeMEHTapHBIX (QYHKIUH BHIA:
y=£x, y=x2, y= x3, y= Vx, y=|x|, OlICHIBATH CBOHACTBA YHCIOBON PYHKIH 110 &8 rpaduKy.

IIpenmeTHble pe3yabTaThl OCBOEHUS IPOrpaMMbl y4eOHOIO Kypca K KOHIly 00y4eHus B 9
KJ1acce:

Yucsia ¥ BbIYHCJIEHUS

CpaBHHBATH M YIIOPSIOYMBATH PAlMOHATILHBIC M UPPAIIMOHATLHBIC YHCIIA.

BeimonHATe apudmeTndyeckue NeHCTBUS C PallMOHAIBHBIMHA YMCIIaMH, COYETast YCTHBIE U
NUCHbMEHHBIC IPUEMBI, BBITIOTHSTH BEIYUCICHHS C UPPAIIMOHATILHBIMU YUCIIAMH.

HaxoauTh 3HaueHus cTeneHel ¢ 1eabIMU oKa3aTeIsIMU U KOPHEH, BEIYUCIATh 3HAUEHUS
YHCIIOBBIX BBIPAKEHUI.

OKpyrisTh JEHCTBUTEIbHBIC YWCIA, BBINOJHATh HNPUKUIKY pe3ysibTaTa BBIYHUCICHUH,
OLIEHKY YHMCJIOBBIX BBIPQKEHUH.

YpaBHeHUs U HEPABEHCTBA

Pemrate nmHElHbIE W KBaJpaTHBIE YpaBHEHHS, YpPaBHEHHS, CBOJIIMECS K HHUM,
npocTeiiye ApoOHO-pallMOHAIbHBIE YPAaBHEHUS.

Pemrate cuctembl IBYX JTMHEWHBIX YpaBHEHHUH C ABYMS NEPEMEHHBIMH U CHCTEMBI JABYX
YPaBHEHM, B KOTOPBIX OHO YpaBHEHHUE HE SIBJISIETCS JIMHEHHBIM.

Pemate TekcTOBBIE 3ajaud  anreOpanvyeckuM CHocoOOM C TIOMOIIBIO COCTaBJICHUS
YPaBHEHMsI WM CUCTEMBI JIBYX YPaBHEHHH ¢ ABYMS MepEMEHHBIMU.

ITpoBouTH MpocTeiiiue uccae10BaHNs YpaBHEHUIH U CUCTEM YPAaBHEHMI, B TOM YHCIIE C
npUMEHeHHeM TpadUYecKuX TpeACTaBICHUH (yCTaHABIMBAaTh, WMEET M YypaBHEHUE WU
crcTeMa YpaBHEHUI pelIeH s, €ClIi IMEET, TO CKOJIBKO, B ITpoyee).

Pemrate nmHeiiHBIE HEpaBeHCTBA, KBaJpaTHBIE HEPABEHCTBA, HM300paXkaTh pELICHHE
HEPaBEHCTB HAa YMCIIOBOW MPSIMOM, 3aITUCHIBATH PEIICHHUE C TIOMOIIBIO CHMBOJIOB.

Pemrate cucTeMBl JTMHEHHBIX HEPABEHCTB, CHUCTEMBl HEPABEHCTB, BKIIIOYAIOIINE
KBaJpaTHOE HEPaBEHCTBO, M300pa)kaTh pEIlIeHHE CUCTEMbl HEPAaBEHCTB HA UYMCIIOBOU MPSMOI,
3aIMCBIBATh PEIICHUE C TOMOIIBIO CUMBOJIOB.

Vcnonp30BaTh HEpaBEHCTBA IPU PEIICHUH PAa3IMYHBIX 3a/1a4.

DOyHKIUH

Pacrnio3naBath (h)yHKIMM W3ydeHHBIX BUAOB. [10Ka3pIBaTh CXEMATHYECKH PACIIONOKEHUE
Ha KOOPJWHATHON IUIOCKOCTH TrpadukoB (YHKIUH Buma: y= #£x, y= #x+b, y= £x,
y=ax2+bx+c,y= x3, y= Vx, y=|x| B 3aBHcHMOCTH OT 3HaUCHHiT KOPPDHUIUEHTOB, OMICHIBATH
CBOICTBa (PYHKIINH.
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Crtpouth u u300paXkaTb CXEMaTHUECKH TpaUKH KBaJPaTUYHBIX (YHKIMH, OMUCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMIA 1O UX TpaduKam.

Pacnio3HaBaTh  KBaJpaTW4HYI0 (QYHKOMIO TIO QOopMyne, TMNPUBOJUTH PUMEPHI
KBaJPaTUYHBIX QYHKLUI U3 peaabHOM KU3HHU, PU3UKH, TEOMETPUH.

YucJi0BbIE N0CJIEA0BATEIHOCTH M IIPOTPecCHH

Pacrnio3HaBaTh apu(MeTHUECKYI0 U F€OMETPUYECKYIO ITPOIPECCUH NPH PA3HBIX CIIOCO0ax
3aJlaHuUA.

BBINONHATE BBIUMCIIEHUS C MCIOJIB30BaHUEM (POPMyT N-ro uieHa apudMeTHuecKo u
F€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh YI€HBI MOCIEI0BATEIHBHOCTA TOUYKAMH Ha KOOPIMHATHOM TIOCKOCTH.
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Coneprkanue y4eOHOTO MpeameTa
7 kaacc.
BoipaxeHusi u X npeodpa3oBaHusi. Y paBHeHHSI.

JlpoOu 0OBIKHOBEHHBIE U IECATUYHBIE, IEPEX0]] OT OJHOM (HOPMBI 3anTucH Ipodelt K
npyroi. [loHsTHe pallnOHATBFHOTO YKCIIa, 3alUCh, CPABHEHUE, YIOPSAIOYMBAHUE PAllMOHATIBHBIX
ymceln. Apudmernyeckue 1eHCTBUS C palliOHATILHBIMU YHCIIaMu. Pelienue 3aa4d u3 peaibHoOi
MPAKTUKU Ha YacTH, Ha ApoOu. YKcI0BbIE BRIPAXKEHUS U BBIPAXKEHUS C IEPEMEHHBIMHU.
[Tpocreiimue npeodpa3oBaHus BbIpaXEHHUI. Y paBHEHHE ¢ OJTHUM HEM3BECTHBIM U €r0 KOPEHb,
JMHENHOE ypaBHEeHHE. Pelienne 3a1a4 METo10M ypaBHEHUN.

DOYyHKIUH

[IpsmoyronbHas cucrema koopauHar, ocu Ox u Oy. AGcrucca 1 opauHaTa TOYKH Ha
KOOpAMHATHOH miockocTu. [Ipumeps! rpadukos, 3aganubix popmynamu. Yrenne rpaduxos
peanbHbIx 3aBucumocteil. [lonstue Gpynkuuu. I'papuk dyaxiuu. CBoiicTBa QyHKUINH.
Jluneitnas Gynakuus, e€ rpaduk. ['paduk Gynkuuu y=|x|. ['padudeckoe peiieHre IHHSHHBIX
YpPaBHEHUH U CHUCTEM JIMHEWHBIX YPABHEHHUM.

CreneHb ¢ HATYPAJIbHBIM NMOKAa3aTeeM

CreneHb ¢ HaTypaJbHBIM NIOKA3aTeJIeM: ONPEIEICHUE, TPeoOpa30BaHNe BRIPAKEHHUH Ha
OCHOBE OTIPE/ICTICHHUS, 3aIICh OOIBIINX Yncel. [IpoenTsl, 3an1ch MPOIEHTOB B BUJE IpOOU U
IpoOu B BUJI€ TPOLIEHTOB. TpU OCHOBHBIE 33/1a4 HA MPOLICHTHI, PEeIlieHUe 3a/1a4 U3 PeaIbHOM
npakTuky. OnHouned. OyHKIMK y=X2, y=X°, ¥ UX TpaduKH.

MHoro4/ieHbl

Muorounen. Ctenenbp MHOTOUIeHa. Cll0)KeHHE, BRBIYUTAHUE U YMHOKEHHE MHOTOUJICHOB.
Pasnoxenre MHOTOWIEHA HA MHO>KUTEIIH.

@opMyJIbl COKPAIEHHOTO YMHOKEHUS

@opMyITBl COKPAIIEHHOTO YMHOKEHUS: KBAIpaT CyMMBI U KBajpaT pazHoctu. @opmyna
pa3HOCTH KBaApaToB. Pa3noskeHre MHOTOYICHOB HA MHOKUTEIH.

Cucrembl THHEHHBIX YPABHCHU I

Cucrema ypaBHeHUH ¢ IByMs IIepeMEHHbIMU. Perienne cucteM IByX JUHEHHBIX ypaBHEHUH ¢
JIByMsl IepeMEHHbBIMU. PelieHue 3a1a4 METo10M COCTaBICHHS CUCTEM ypaBHEHUH.
8 kJ1acc.
PanuonanbHbie 1podu
KBanpaTHslii TpEXUIieH, pa3iokeHUe KBaIpaTHOTO TPEXUICHA HA MHOKHUTEIIH.
Anrebpanyeckas poOb. OCHOBHOE CBOMCTBO airedpandeckoit npodu. CrokeHue, BEIYUTaHUE,
YMHOX€EHHE, JIeJIeHne alredpandeckux Apooeil. PanmoHanbHble BbIpaXXeHUS U UX

k.
npeoOpa3oBanue. PanmonanbHas ApoOs. OyHKIUA Y = —mnee rpadux.

KBagpaTHbie kopHn

KBanpartusliit kopeHs u3 uucna. [lonarue 06 upparmoHanbHOM uucie. Jlecarnanbie
MPUOJIMKEHUS UPPAITHOHATIBHBIX uncesl. CBOMCTBA apu(METHUECKIX KBaIPATHBIX KOPHEH 1 NX
MIPUMEHEHHE K TPe0O0pa30BaHUIO YUCIOBBIX BBIPAXEHHUI U BbIYUCICHUAM. [leficTBUTENbHbIE
qyuca.

KBaaparHubie ypaBHeHHs

KBanpatHoe ypaBHeHue, ¢opMmyna KopHEHl KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHeHM, CBOJMIIMXCA K JMHEHHBIM M KBajapaTHbIM. I[Ipocteifmne npoGHO-
paloHaIbHbIE YPaBHEHUS.



16

I'paduueckas uHTEpHpETaLlMs YPAaBHEHHH C IBYMs IIEPEMEHHBIMU U CUCTEM JIMHEWHBIX
YpPaBHEHUN C JIBYMs I€peMEHHBIMU. lIpuMepbl peleHus CUCTEM HENMHEMHBIX YpaBHEHHUU C
JBYMsI IIEPEMEHHBIMU.

Pemienue TekcTOBBIX 3aa4 alreOpandeckuM CriocoOOM.

Oyuknus y = \/x u eé rpadux.

HepaBencrBa

UYucnoBble HEPABEHCTBA U UX CBOMCTBA. [[owIEeHHOE CII0)KEHUE U YMHOKEHUE YNUCIIOBBIX
HepaBeHCTB. [lorpemHocTs u TOYHOCTH pUOIMKeHus. JInHeliHble HepaBeHCTBA ¢ OAHOMN
IIEPEMEHHOMN U UX CHCTEMBI.

Crenenb ¢ HeIbIM OKA3aTeJIeM U 3J1eMEHThbl CTATHCTUKHU

Crenens C 1eJIbIM TTOKa3aTesieM U ee cBoicTBa. CtanaapTHbIi By uncia. HavansHbie
CBe/IeHUs 00 OpraHKU3aluu CTATUCTUYECKUX HCCIIEJOBAHUM.

9 kJjacc.

Keanparuynas gyHkums
®ynkuus. CoiictBa pyHkuuil. KBagpaTHelil TpexwieH. Pa3inokeHue KBaJpaTHOTo TpexuieHa
Ha MHOXkuTenn. OyHkuus y = ax? + bx + ¢, ee cBoiicta u rpaduk. Crenennas QyHKIHs.

YpaBHeHHsS] M HEPABEHCTBA € O/JHOM IepeMeHHOM

Lenble u poOHBIE pallMOHANBHBIE YPaBHEHH ¢ OIHOM nepeMeHHoi. HepaBencTBa Buja
ax?+bx + ¢ >0 n ax? + bx + ¢ < O.Meroy uHTEpBaTOB. [IpHEMEI pelICHUS HENbIX YpaBHEHUI
Pemenne npo6HO-paliMOHANBHBIX ypaBHEHUH. J[poOHO- paliioHaTbHBIX HEPABEHCTB C OJHOM
TIEPEMEHHOM.

YpaBHeHHsI U HEPABEHCTBA C ABYMS IepeMEHHbIMU
VYpaBHeHHe ¢ JByMs IepeMeHHbIMM M ero rpaguk. CucreMbl ypaBHEHHIl BTOpPOW CTEHEHH.
Pemienne 3amad ¢ MOMOIIBIO CHCTEM YpAaBHEHUW BTOpPOW creneHH. HepaBeHcTBa ¢ AByms
IIEPEMEHHBIMU U UX CUCTEMBI.

IIporpeccun

Apudmernueckas u reomeTpuueckas mporpeccur. @opmysbsl N-ro wieHa U CyMMBI
NepBbIX N-4JIeHOB Nporpeccun. beckoneuHo yOpIBaromas reomerpudeckas nporpeccus. CyMMel
HepBbIX N-4JIeHOB nporpeccuil. CBoicTBa apuMeTHUECKON 1 TeOMEeTpUUYECKON POrpeccuil.

DJieMeHTbl KOMOMHATOPUKH ¥ TEOPUM BePOSITHOCTENH

Komb6unaropHoe npasusno ymHoxeHus. [lepectaHoBKH, pa3MeIIeHUs], COUeTaHUSI.
OTtHocHTeIbHAS YACTOTA U BEPOSTHOCTD CIIY4aliHOTO COOBITHS.


https://giseo.rkomi.ru/angular/school/planning/
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TeMaTuuyeckoe IJIAHHMPOBAHUE
Mopynp BOCIMTATEIBbHONM POrPaMMBI, MCIIOJIB3YEMBIH IIPU peAIU3allui Kypca HCTOPUHU
«IIKOJIBHBIH YPOK»

- ACII0JIb30BAHNE BOCIIUTATENIbHBIX BO3MOXKXHOCTEN COAEPKAHUSA UCTOPHH;

- IPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (JOPM pabOThI € yHalIUMKCS;

- MOAJIEP’KKAa MOTHBALIMU OOYYaAIOLIMXCS K MOJIyYECHHUIO 3HaHUH, yCTaHOBJIEHHUE MO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOIIEHUH B Kilacce U 100poxkenaTeabHol atMocdepsl BO BpeMsl ypoKa;

- MTHULMALMS U TOJIEPKKA UCCIIEA0BATENbCKON IEATEIbHOCTH yJallluXcsl A1 IpUOOpEeTEeHUs
HaBBIKOB CAMOCTOSITENILHOTO PEHIeHHUs PO0IeMbl, HaBbIKa 0POPMIICHUS COOCTBEHHBIX HJIEH

- YCTAHOBJICHHE JOBEPUTEIBHBIX OTHOUICHUH MEXKIY MPETOAaBaTEIIMU U 00Y4atOIIMHCS

- MOOyXJeHHe OO0ydJarouuxcsi coOMI0NaTh Ha YpOKe OOIICTIPHHATHIE HOPMBI ITOBEACHUS,
npaBuWia OOIIEHUS CO CTApPIIMMH M CBEPCTHUKAMH, NPUHIMIIBI Y4eOHOW NMCIMIUIMHBI U

caMOOpraHu3alu
7 kmacc (3 yacoB B Henento, Bcero 102 )
Tembl KonuyectBo | KOHTpOJBHBIE
4acoB paboThI

Bolpaxkenus u ux npeobpazoBaHus 129 1
YpaBHEHUs C OTHON NTEPEMEHHOMN S4
CrarucTuueckue XapakTepuCcTUKU 44 1
OyHKIUYT U UX TpaduKu 64
Jluneitnas pyHkuus 8y 1
Crenens u €€ CBOMCTBA T4 1
OnHouNEeHBI 64
MHoro4eHs! 4q
[Tpon3BeneHne oJHOUIEHA U MHOTOYJIEHA 64 1
[TpounsBeneHre MHOTOUJIEHOB 104 1
KBaapar cymMmBbl 1 KBagpaT pa3HOCTH 24
Paznocts kBagpaToB. CymMmMa u pa3HOCTh KyOOB A 1
[TpeoOpa3oBaHue LEIbIX BEIpAKEHUH T4 1
Jlunelinble ypaBHEHHUS C IByMs IEPEMEHHBIMU U UX CHUCTEMBI 14y 1
IToBTOpeHue Kypca 7 kiacca 4q 1
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8 kiacc (3 gacoB B Henento, Bcero 102 )

Tembl KonuyectBo | KOHTpOJBHBIE
4acoB paboTbl
IToBTOpeHue Kypca 7 kinacca 34
PanmonansHbIe 1poOH 244 2
KBanpaTHbie kopHU 194 2
KBagparHble ypaBHEHUs T4a
Pemenue qpoOHBIX palMOHAIBHBIX YPaBHEHUM 154 2
HepagenctBa 194 2
CreneHs ¢ 1EeNIbIM TOKa3aTesieM 124 1
[ToBTOpenue kypca 8 kiacca 34 1
TemaTHuyeckoe NJIAHWUPOBAHME
9 knacc (3 yacoB B Henento, Bcero 102 4)
Tembl KosnuectBO | KOHTpPOJIbHBIE
4acoB padoThI
KBanpatnanas QyHKIus 254 2
VYpaBHEeHUS 1 HEPABEHCTBA C OJIHOM MEPEMEHHOU 154 1
VYpaBHEHHUs 1 HEPABEHCTBA C JIByMs IEPEMEHHBIMU 184 1
ApudmeTrnueckast 1 reoMeTpUUecKas Iporpeccuu 139 2
DneMeHThl KOMOMHATOPUKH U TEOPUU BEPOSTHOCTH 134 1
Nrtorosoe noBropeHue 184 1
TemaTu4yeckoe NJIaHUpPOBaHHE
9 knacc yriyoneHHoe nzydenue (5 yacoB B Hezento, Bcero 170 u)
Tembl KonuyectBo | KOHTpOJBHBIE
4acoB paboTHI
CaoiicTBa QyHKIIUU 109
KBanparnunast GyHKIIS 54
[IpeoOpazoBanne rpadukoB PyHKITUN T4 1
YpaBHEHUs C OJHON IIEPEMEHHON 94
HepaBeHcTBa ¢ 0qHOM ITEpeMEHHON 64
MHOX€ECTBO pallMOHATIBHBIX U MHOXECTBO JI€UCTBUTEIIbHBIX 64
yucel
YpaBHeHHUs ¢ mapameTpaMmu 8u 1
YpaBHEHUs BTOPOH CTENEHU C ABYMsI IEPEMEHHBIMU U UX 114

CHCTEMBI
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HepaBeHnctBa ¢ 1Byms NEPEMEHHBIMUA U KX CHCTEMBI 94
CaolicTBa n10cIe10BaTENbHOCTEN 8y
Apudmerrdeckas mporpeccus 5S4
["'eomeTpuyeckas nporpeccust 64
Cxopdiuecs mocie0BaTeIbHOCTH T4
B3anMHo oOpaTHbIe pyHKITUN 54
KopHu N-cTenenu u cTenenu ¢ paluoHaIbHbIMU IOKa3aTENIIMU 64
HppanmonansHble ypaBHEHHUS U HEPABEHCTBA 64
Tpuronomerpuieckne GyHKIUU 5S4
CgoiicTBa ¥ rpad)UKu TPUTOHOMETPUUYECKHUX (DYHKITHMA 5S4
OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 8u
DopMyIbI CIOKEHUS U UX CIIEICTBHUS Ou
OcHOBHBIE TIOHATHS U (HOPMYITBI KOMOMHATOPUKH T4
DneMEeHTBl TEOPUH BEPOSTHOCTEH Ou
HTorosoe noBTOpEHUs 139
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