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|. IlosicHWTenbHas 3aMHCKA

Anrebpa sBJIsIETCS OJAHHUM M3 ONOPHBIX KYpCOB OCHOBHOM IIKOJIBI: OHA OOECHEYMBAET H3ydeHHE
JPYTUX TUCLHUIUIMH, KaK €CTECTBEHHOHAYYHOT0, TAK ¥ TYMAaHUTAPHOTO IIMKJIOB, €€ OCBOCHHE HEOOX0IUMO
JUId MPOAOJDKEHHsI 0Opa3oBaHHMsS W B IIOBCEAHEBHOM Jku3HU. Pa3BuTHe y 00ydaroluxcs Hay4HbIX
NPEICTAaBICHUNA O MPOUCXOXKACHUU W CYIIHOCTH alreOpandeckux aOCTpakiHii, crocode OTpakeHus
MaTeMaTHYeCKOM HayKoH SBJIEHUH M NpOIEcCOB B IpHUpoJE MU OOIIECTBE, POJIM MaTeMaTHYECKOIro
MOJICIMPOBAaHMsI B HAay4YHOM TIIO3HAaHMM M B TMPAKTHKE CHOCOOCTBYeT (HOPMUPOBAHHMIO HAYYHOTO
MHUPOBO33PEHUSI M KadeCTB MBIIIICHHUS, HEOOXOIUMBIX [UI aJanTallid B COBPEMEHHOM LHM(POBOM
obmiectBe. M3ydeHne anreOpbl €CTECTBEHHBIM 00pa3oM OOECTeUMBAeT pPa3BUTHE YMEHUS HAONIONATh,
CpaBHUBaTb, HAaXOAMTb 3aKOHOMEPHOCTH, TpeOyeT KpPUTHYHOCTHM  MBIIUICHUS, CHOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATh CBOM JICMCTBUS U BBIBOJIBI, (hOpMyNIupoBaTh yTBepKAcHUsA. OCBOCHUE
Kypca anreOpbl oOeclieduBaeT pa3BUTHE JIOTMYECKOTO MBILIUIEHUS OOYYalOIIMXCS: OHM HMCHOJb3YIOT
JeTyKTUBHBIE W WHAYKTHBHBIC DPACCYXAEHUs, O0OOIIEHWE W KOHKPETHU3aLHUIo, abCTparupoBaHuE U
a”anoruto. OOydeHue anredpe IMpeanojaracT 3HAYUTENbHBIM 00BEM CAMOCTOSTENBHOU NEATEIbHOCTH
00y4aromuxcs, TMOITOMY CaMOCTOSITEJIbHOE pEIICHHE 33/Jad EeCTECTBEHHBIM 00pa3oM sBIsIETCS
peanu3anuen AeATeIbHOCTHOIO IPUHIUIA 00yUSHHUS.

Il. O0mas xapakTepucTUKa y4eOHOI0 IpeaMeTa

B crpykrype nporpammsel yueOHOro Kypca «Anredpa» OCHOBHOM LIKOJII OCHOBHOE MECTO 3aHUMAIOT
COZIepKATEIIbHO-METOJUUECKUE JIMHUU: «Uncaa ©  BBIYHCICHUSA»;, «ANreOpanuecKkue BBIPAKCHU,
«YpaBHEHUsI U HepaBeHCTBay; «DyHkumm». Kaxnas w3 3TUX coaep)kaTelibHO-METOIUYECKUX JIMHUHN
pa3BUBaeTCsd Ha MPOTSHKEHUM TPEX JIET M3YYEHHUs Kypca, €CTECTBEHHBIM O00pa3oM MeperieTasch U
B3aUMOJICHCTBYS C APYTUMHU €ro JMHUAMU. B Xone uzyueHus Kkypca o0ydaromumcs IpuxouTcs JJOTHUECKU
paccyxaarb, HCHOIB30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBSI3H ¢ 9THM 11e71ec000pa3HO BKIIOUUTH B
IIpOrpaMMy HEKOTOpPbIE OCHOBBI JIOTMKH, NPOHU3BIBAIOIIME BCE OCHOBHBIE pa3lesibl MaTeMaTH4YeCKOro
00pa3oBaHMs ¥ CIOCOOCTBYIOIIME OBJIAJCHUIO O0YYarOIIUMUCS OCHOB YHHBEPCAJIHHOIO MAaTEeMaTHYECKOTO
a3bIka. Takum 00pa3oM, MOKHO YTBEpXKJaTh, YTO COAEPKATEIbHONW U CTPYKTYPHOH OCOOEHHOCTBIO Kypca
«AnreOpay SABJISETCSI €r0 UHTEIPUPOBAHHBIIN XapakTep.

Conepxxanne nuHMH «Yucna M BBIYMCICHUS» CIYXHT OCHOBOM JUI JTaNbHEHIIEro HU3y4eHHs
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Y 00YYAIOIIUXCS JIOTHYECKOTO MBIIUIEHUSI, GOPMUPOBAHUIO YMEHUS
MOJIb30BaThbCs  AJITOPUTMAMHU, a TaKXKe NPUOOPETEHHIO TNPAKTUUYECKUX HABBIKOB, HEOOXOJUMBIX JUIS
MOBCEHEBHON JKW3HU. Pa3BUTHE MOHATHA O YHCIE B OCHOBHOW INKOJIE CBSI3aHO C pallMOHAIBHBIMH H
UppalMOHAbHBIMU YHCIaMH, (OPMHPOBAHUEM IMPEJICTABICHUA O AEHCTBUTEIBHOM 4YHCIE. 3aBeplleHHe
OCBOEHUS YHCIIOBOW JIMHUM OTHECEHO K CpeiHEMY 00111eMy 00pa30BaHUIO.

Conepxanue IByX anreOpandeckux JUHUA — «Anredpanueckue BBIPAXKEHUS» U «YpaBHEHUS U
HEPAaBEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO y 00YHAIOIIMXCS MaTEMaTHYECKOI 0 anmnapara, He00X0aMMOro
JUIsL pelleHNs 3a/la4 MaTeMaTUKH, CMEKHBIX IPEMETOB M MPaKTUKO-OPUEHTHUPOBAHHBIX 3a1a4. B ocHOBHOI
IIKOJIe Y4eOHBI MaTepuall TPYNIHUPYETCS BOKPYT PAllMOHAIBHBIX BBIpAKEHUH. AJredpa IEMOHCTPUPYET
3HaYeHWE MATeMAaTUKU KakK s3bIKa JUIA TMOCTPOEHUS MAaTEeMAaTUYECKUX MoJIesIed, ONMUCaHMs MpPOLECCOB U
SBJIGHUN peanbHOro wmupa. B 3amaum oOyueHus anreOpe BXOIAT TaKKe JalbHEHIIEe pa3BUTHE
AITOPUTMUYECKOTO MBIIUICHUS,, HEOOXOAMMOro, B YacTHOCTH, JUIS OCBOCHMA Kypca WHGOPMATHUKH, H
OBJIAJICHUE HaBBIKAMH JEIyKTHBHBIX paccyxaeHuil. [IpeoOpazoBaHHe CHUMBOJBHBIX ()OPM BHOCHT CBOWM
cnienn(puIeckuit BKJIa B pa3BUTHE BOOOPAKEHUS, CIIOCOOHOCTEH K MaTEMaTHYECKOMY TBOPUYECTBY.

Copepxannie pyHKIHOHAIbHO-TpapUUEeCKON JTMHUM HAllEICHO Ha MOJIydYeHHe IKOIbHUKAMHU 3HaHUH O
GYHKIMAX Kak BaKHEHIIEH MaTeMaTHMYecKoW MOJENu JJsi OMMCaHMA W HCCIEeNOBaHMA pPa3HOOOpa3HBIX
MIPOLIECCOB M SIBICHUN B mpupoje U oOmiecTBe. M3ydyeHune 3TOro marepuaina COCOOCTBYET Pa3BUTHIO Y
00yJaroIuXcss yMEHHUS HCIIOJIb30BaTh pa3IMYHbIE BBIPA3UTENbHBIE CPEJCTBA S3bIKA MAaTEMaTUKd —
CIIOBECHBbIE, CHUMBOJIMYECKHE, Tpaduueckue, BHOCHUT BKJIaJ B (OpMHpOBaHUE TNPEJCTABIECHUNH O pOJHU
MaTeMaTHKU B Pa3BUTUH LUBUWIN3ALUU U KYJIBTYPBI.

CormacHo yuyeOHOMY IIaHy B 7-9 Kiaccax m3ydaeTcsi yaeOHbIN Kype «Anre0pay, KOTOPBIM BKIFOYAEeT
CIIEYIOIIME OCHOBHBIE pa3/ielibl coAep)kaHus: «Hucia M BBIYMCICHUSN», «ANreOpanyecKkue BBIPAKECHUSN,
«YpaBHEHHS U HEPABEHCTBAY, «DYHKIIMN».

I11. Onucanne Mmecta y4eOHOro npeamMera B yaeOHOM ILIaHe
Ha unnuBuayansHoe n3yueHue ydeOHOro Kypca «Anrebpa» orBoautes 5,1 yaca: B 7 kiacce — 1,7
gaca (0,05 gaca B Henento), B 8 kimacce — 1,7 gaca (0,05 gaca B Heneno), B 9 kimacce — 1,7 gaca (0,05 gaca B
HEJIETTIO).



V. JIuuHOCTHBIE, MeTaNIPeMeTHBIE H NPeIMeTHbIE Pe3y/JbTaThbl 0CBOCHHA Y4eOHOI0 npeaMera

N3ydyeHnne MaTremMaTHMKH Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs HANpaBICHO HAa JOCTHIKECHHE
00y4aroIUMUCs TUYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX 00pa30BaTENbHBIX PE3yJIbTaTOB OCBOCHUS
y4eOHOT0 MpeameTa:

JIn4yHOCTHBIE pe3yabTaThl OCBOSHUS IPOrPaMMbI [10 MATEMATUKE XapaKTEPU3YIOTCSL:

1) maTpuoTHYECKOE BOCIUTAHUE:

IIPOSIBJIECHUEM MHTEpeca K IMPOLIJIOMY M HAaCTOSALIEMY POCCHHCKOM MaTeMaTUKH, IEHHOCTHBIM
OTHOIICHHEM K JIOCTIKEHUSIM POCCHUHCKHX MaTeMaTUKOB U POCCUUCKON MaTeMaTW4YecKOW MLIKOJIbI, K
MCIOJIB30BAHUIO ATUX JOCTHXKEHUI B IPYTrUX HAyKax M MPUKIAJHBIX cdepax;

2) rpasKIaHCKoOe U IYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITTOJHEHUIO 00S3aHHOCTEH TPaKIaHWHA U pealln3alliyl ero MpaB, MPEACTABICHHEM O
MaTEeMaTHYeCKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUI, IPOLEAYP I'Pa)XIaHCKOIrO
obmiecTBa (HampuMep, BHIOOPHI, OTPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO 3TUISCKUX MPOOJIEM, CBS3aHHBIX C
MPAKTUYECKUM MPUMEHEHHEM JIOCTIDKEHUN HayKd, OCO3HAaHMEM BaXHOCTH MOPAIbHO-3TUYECKUX
IIPUHLIMIIOB B AESTEIbHOCTU YYEHOTO;

3) Tpy/10BO€ BOCIIMTAHME:

YCTAaHOBKOM Ha AaKTUBHOE y4YacTUE B PpELICHUMM MPAKTUYECKUX 33Jady  MaTeMaTH4eCKOU
HAIMpPaBIEHHOCTH, OCO3HAHHEM BaXHOCTH MaTEMaTH4YE€CKOr0 00pa30BaHUS Ha MPOTSHKEHUU BCEH KHU3HU IS
yCHemHoN npohecCuOHaAIBbHON ACSITEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHUM, OCO3HAHHBIM BBIOOPOM
U TIOCTPOCHHEM HWHAMBHIYAIbHON TpPAacKTOpUU OOpa30BaHMsS M >KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
MHTEPECOB U 00IIECTBEHHBIX IOTPEOHOCTE;

4) 3cTeTHYeCKOe BOCIIUTAHUE:

CIOCOOHOCTBIO K OSMOLMOHAIBHOMY M JCTETHUYECKOMY BOCIPHATHIO MATEMaTHYECKUX OOBEKTOB,
3a/1a4, peleHui, pacCyKICHHI, YMEHHUIO BUIETh MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HIEeHHOCTH HAYYHOTI'O TIO3HAHUS

OpHUEHTAIMel B ACSITENbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX MpEACTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pa3BUTHs YeNIOBEKa, MPUPOABI U OOIIECTBa, TOHUMAHUEM MAaTEeMAaTUYEeCKOH HAayKH Kak
cdepbl 4eTOBEYECKON NEeATENbHOCTH, ATANOB €€ pa3BUTUS M 3HAYMMOCTH JUIS Pa3BUTHS LUBWIM3ALNY,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKU W MaTeMaTH4YeCKOM KYJIbTYpOHM KaK CpeICTBOM IIO3HAHUS MUDA,
OBJIa/IEHUEM MTPOCTEUIIIMMH HaBBIKAMHU HCCIIEI0BATEIbCKOMN 1€ATEIbHOCTH;

6) puzuueckoe BocnuTaHHe, (POPMHUPOBAHUE KYJbTYPHl 310POBbSi M 3MOLHOHAJIBLHOIO
Os1aromosty4ms:

TOTOBHOCTBIO IPUMEHATh MaTEMaTHUECKHE 3HAHUSI B UHTEPECAX CBOETO 3/10pOBbsS, BEIACHMUSI 3J0POBOTO
o0pa3a xHU3HH (310pOBOE NMUTaHKUE, COANTAHCUPOBAHHBIN PEKUM 3aHATUN U OT/AbIXA, peryispHas puzndeckas
aKTUBHOCTb), C(POPMHPOBAHHOCTHIO HaBBIKA pedIeKCHHU, TPU3HAHUEM CBOErO MpaBa Ha OMIMOKY M TaKoro
K€E IpaBa JPyroro 4eloBeKa;

7) KOJIOTHYECKOEe BOCTIMTAHME:

OpHEeHTaIel Ha MPUMEHEHUEe MaTeMaTHUeCKUX 3HAHUM IS peleHus 3a1a4d B 00J1aCTH COXPAaHHOCTH
OKpY>Karolllel cpeibl, INIaHUPOBAHUS MIOCTYIKOB M OLIEHKH MX BO3MOXHBIX MOCJEICTBUN JUIsI OKpY>KaroIen
Cpezbl, 0CO3HAaHUEM II00ATBHOTO XapaKTepa HKOJOTHUECKUX MPOoOIeM U MyTel ux perieHus;

8) amanTanus K H3MEeHSIOUIMMCS YCJIOBHSIM COIMAJILHOI M IPUPOIHON Cpebl:

TOTOBHOCTBIO K JIEHCTBUSM B YCIOBHUSX HEONPEIECIEHHOCTH, IOBBILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAaKTUYECKYIO AESITeNbHOCTh, B TOM 4YHCJIE YMEHHME YUUThCS Yy JPYTHX JIOJEH,
npuoOpeTaTh B COBMECTHOM J€SITEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 OIBITA APYTHX;

HE00XOIMMOCThIO B (DOPMHPOBAHUM HOBBIX 3HAHUM, B TOM yuciie (GOpMYyIUPOBATH UAECH, MOHSITHUSA,
TUIIOTE3Bl 00 OOBEKTAX U SBJICHUSAX, B TOM YHCIIE PaHEe HEU3BECTHBIX, OCO3HABATH AE(DUIIUTHI COOCTBEHHBIX
3HAHUM U KOMIIETEHTHOCTEM, IIJIAHUPOBATH CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallMI0, BOCHPUHHMATH CTPECCOBYIO CHUTYAIMIO Kak
BBI30B, TPEOYIOMINN KOHTPMEDP, KOPPEKTUPOBATH MPUHUMAEMbIE PELIeHUs U AeHcTBUs, GOpMYyIUpPOBATH U
OLIEHUBATh PUCKH U MOCIEACTBUS, POPMHUPOBATH OIIBIT.

B pesynbrare ocBoeHMsI MporpamMmbl 10 MaTeMaTHKE Ha YPOBHE OCHOBHOT'O OOIIET0 0O0pa30BaHUS Y
oOyyarorerocst OyayT copMUpOBaHbI MeTanpeaIMeTHbIe Pe3yJIbTaThl, XapaKTEPU3YIOIUECS OBIIAJCHUEM
YHHUBEPCAJIbHBIMU NO3HABATEIbHBIMU JIEHCTBUSMHU, YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU JCHCTBUSMHU U
YHUBEpPCAJIbHBIMU PETYIATUBHBIMU IEHCTBUSMHU.



1) VYHuBepcaJdbHBIe TO3HABAaTeJIbHBbIE JelCTBHSI 00CCICUMBAIOT (OPMUPOBAHUE 0a30BBIX
KOTHUTHBHBIX IPOLIECCOB 00yYaromuXcs (OCBOEHUE METOJIOB MO3HAHUS OKPYXKAIOLIEr0 MUPA; MPUMEHEHUE
JIOTHUYECKUX, UCCIIEIOBATEIbCKHUX ONEpaliii, yMeHuil paboTathk ¢ nHpopManuen).

VY obyuatomerocst 6yayT cOpMHpOBaHBI Cleqylolue 0a3oBble JIOTHYECKHe NefiCTBHSl KaK 4acTb
YHHUBEPCAJIbHBIX T0O3HABATEIBHBIX yUCOHBIX ICHCTBHIA:

BBISIBJISAITh M XapaKTEpU30BaTh CYIIECTBEHHbIC IPHU3HAKM MaTeMaTHYECKUX OOBEKTOB, IMOHSTHH,
OTHOIICHUNA MEXAY MOHATHAMU; (OPMYIHUPOBATH ONpEICICHHs MOHATHH; YCTaHABIMBATh CYIECTBEHHBIH
IIPU3HAK KJIACCU(UKALIMU, OCHOBAHUS [ 0000IIEHNS M CPABHEHUS, KPUTEPUH POBOAMMOTrO aHAIIN3A;

BOCIIPUHUMATh, ()OPMYIIMPOBATH U MIPEOOPA30BHIBATH CY)KICHHS: YTBEPAUTEIbHBIC U OTPHUILIATEIILHBIE,
€IMHUYHbIE, YACTHbIE U OOIIKE; YCIOBHBIE;

BBISIBIISITh MaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U IMPOTHUBOpEYHs B (hakTax, JaHHBIX,
HaOJMIOACHUAX W YTBEPXKIEHMSX; INpeajaraTb KpUTEpUM U1 BBIABIEHUS 3aKOHOMEPHOCTEH M
IIPOTUBOPEYUI;

IIPOBOJUTh BBIBOJBl C HCIOJb30BAHUEM 33aKOHOB JIOTMKM, JEAYKTUBHBIX W HMHIYKTUBHBIX
YMO3aK/I4YEeHUH, YMO3aKJIFOUEHUH 110 aHAJIOTUH;

pa3buparh J10Ka3aTeIbCTBA MATEMaTHUYECKUX YTBEP)KJIEHHH (IpsIMble U OT NMPOTUBHOIO), MPOBOAUTH
CaMOCTOSITENIFHO HECIJIOKHBIE JI0KA3aTelNbCTBA MaTeMaTHUECKUX (DaKTOB, BBICTpAaMBaTh apryMEHTAIIHIO,
IPUBOAUTH IIPUMEPbI u KOHTPIPUMEDHI; 000CHOBBIBATh COOCTBEHHBIE paccyXIeHus;

BBIOMPATH CIIOCO0 pelIeHus: y4eOHOU 3a/1a4n (CpaBHUBATH HECKOJIBKO BAPUAHTOB PEIICHUS, BEIOUPATh
HauboJee MOAXOIAINN C yUETOM CAMOCTOSITENILHO BbIJICIIEHHBIX KPUTEPHUEB).

VY obyuaromerocsi 0yayt c)OpMHUPOBAHBI CIIEAYyIOINE 0a30BbIe UCCIeA0BATEIbLCKUE AeiCTBHA KaK
YacTh YHUBEPCAIbHBIX MIO3HABATENbHBIX YU€OHbIX JAEHCTBUIL:

HCIOJIb30BaTh BOIIPOCHI KaK MCCIIEOBATEIbCKUN MHCTPYMEHT MO3HAHUSA; (OPMYIUPOBATH BOIIPOCHI,
¢bukcupyoomue MpoTUBOpPEUUe, NpodIeMy, CaMOCTOATENBHO YCTAHABIMBAaTh MCKOMOE M JAaHHOE,
(bopMHpOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

IIPOBOJIUTH 10 CAMOCTOSATENBHO COCTABICHHOMY IIaHY HECIIOKHBIN 3KCIIEPUMEHT, HeOOIbII0e
WCCIICIOBAHKE IO YCTAaHOBIICHHIO OCOOCHHOCTEH MaTeMaTHIeCKOro 00beKTa, 3aBUCUMOCTEH 00bEKTOB
MeX1y COOOM;

CaMoOCTOSITENIbHO  (hopMysIMpoBaTh OOOOIIEHUS U BBIBOJABI IO pe3yslbTaTaM IPOBEIEHHOTO
HaOJIOACHUS, HCCIIEOBAaHUs, OIICHUBAaTh JIOCTOBEPHOCTh IIOJYYEHHBIX pPE3YJIbTAaTOB, BBIBOJOB H
0000IIEHN;

IIPOrHO3MPOBaTh BO3MOXHOE pa3BUTHE NPOLECCA, a TAK)KE BBIJBUTATh MPEAINOJIOKEHHS O €ro
Pa3BUTHH B HOBBIX YCIOBHUSX.

VY oOyuatomerocss OyayT chopMupoBaHsl yMeHHsi padorarh ¢ uHHpopManuell Kak YacTb
YHHUBEpPCAJIbHBIX MO3HABATEIbHBIX YUEOHBIX JEHCTBHI:

BBISIBJIATh HEIOCTaTOYHOCTh M M30BITOUYHOCTH MH(POPMALMU, JAHHBIX, HEOOXOAMUMBIX NSl PEIICHUS
3aJ1a4y;

BbIOMpPATh, aHATU3UPOBATh, CUCTEMATU3UPOBAaTh W WHTEPHPETHPOBATH HH(GOPMAIMIO PA3TUUYHBIX
BUJIOB U (DOPM TIpeCTaBICHUS;

BbIOMpATh (GOpMYy MpeacTaBieHUs MH(POpPMAIMM W HUTIOCTPUPOBATH pEIIaeMble 3aJaud CXEMaMH,
auarpaMMmaMM, HHOM rpadukoi u uX KOMOMHALMSIMU;

OLIEHUBATh HAA&KHOCTh HMH(MOPMAMM MO  KPUTEPUSM, MPEUIOKEHHBIM  YUUTENeM WM
c(hOpMYyIUPOBAHHBIM CAMOCTOSTEIBHO.

2) YHuBepcajbHble KOMMYHMKATHBHBIE JeiicTBHSI  oOecrieunBalOT  C(HOPMHPOBAHHOCTH
COLIMAJIbHBIX HABBIKOB 00YUYaIOIIUXCS.

Y oOyuaromerocss OyayT cGOpPMHpPOBaHBI YMEHMsl OOIIEHHWSl KaK YacTh YHUBEPCAIbHBIX
KOMMYHHUKATHUBHBIX Y4€OHBIX JeHCTBUIA:

BOCIIPUHUMATH M (POPMYJIMPOBATH CY)KJEHHUS B COOTBETCTBUHU C YCIOBUSMH U LEISIMHU OOIIEHUS; SICHO,
TOYHO, TPAMOTHO BbIpa)aTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOIy pelIeHus 3a/1a4i, KOMMEHTHPOBATh MOJyYeHHBIH pe3yibTar;

B XO7i¢ OOCYXIICHMsI 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TE€MbI, POOJIEMBI, periacMoit
3aJjaud, BbICKa3blBaTh WJCHM, HALEJICHHbIE Ha TIOMCK pPEIICHHs; COIMOCTaBIATh CBOM CYXKIEHUS
C CY’)KICHHSIMH JPYTUX YYaCTHHKOB JTHAJIOra, OOHAPYKUBATh PAa3JInYMe U CXOACTBO MO3UIHI; B KOPPEKTHON
dhopme popMynHpOBaTh PA3HOTIACHS, CBOM BO3PAKCHHS;



NIPEACTaBIATh  PE3yJabTaThl  pEIICHHsS  3aJaud, OKCIEPUMEHTA, HCCIENOBaHUS, IPOEKTa;
CaMOCTOSITEJIbHO BbIOMpaTh (OpMaT BBICTYIUICHMsSI C Y4ETOM 3ajJad MPE3EeHTAllUd U OCOOEHHOCTEH
ayIUTOPHH.

VY oOyuatonierocs OynyT chOpMHpPOBaHbBI YMEHHMsI COTPYAHHMYECTBA KaK 4acTb YHUBEPCAIbHBIX
KOMMYHHUKATHBHBIX y4eOHBIX 1EHCTBUNA:

IIOHMMaTh M HCHOJb30BATH MPEUMYLIECTBA KOMAaHIHOW M WHJIMBUAYAJbHOW pabOThl IpU PELICHUU
y4eOHBIX MAaTEeMaTHUECKUX 3a/1a4; IPUHUMATh LIEJIb COBMECTHON JAEATEIbHOCTH, INITAHUPOBATH OPTaHU3AIHIO
COBMECTHOH paboTbl, paclpelesiaTh BHIbI paldoT, I0roBapuBaThcs, OOCYXKIaTh IMPOLECC U pe3yJbTar
paboThI; 06001aTh MHEHHS HECKOJIBKUX JTIO/ICH;

y4acTBOBAaTh B IPYMIOBBIX (hopMax paboThl (00CYXIeHHs, OOMEH MHEHHUSMH, MO3TOBbIE IITYPMBbI U
Ip.); BBIIIOJHATH CBOIO YacTh PabOThl U KOOPJMHHPOBATH CBOM JCUCTBUS C APYTUMH YJICHAMHU KOMAaH]IbI;
OLIEHUBATh Ka4eCTBO CBOErO BKJIaJa B OOIIMH MPOIYKT IO KPUTEPUIM, cHOPMYIUPOBAHHBIM yUYaCTHUKAMHU
B3aUMOJICHCTBUS.

3) VYHuBepcajbHble peryJsiTUBHbIE [efiCTBHSI 00€CIeYnBAIOT (OPMHPOBAHUE CMBICIOBBIX
YCTAaHOBOK U ’KM3HEHHbBIX HaBBIKOB JIMYHOCTH.

VY oOyuatomerocss OynyT cOpMHpPOBAHbI YMEHHSI CAMOOPIaHM3alMHU KaK 4yacTh YHUBEPCAIbHBIX
PEryJIATUBHBIX YU€OHBIX AEHCTBUM:

CaMOCTOSITEJILHO COCTABJIATh IJIaH, aJlTOPUTM PELIeHUs 3aJayd (MM €ro 4acTb), BHIOMPATh CIIOCOO
pelieHnuss ¢ Y4€TOM HMEIOLIUXCSI PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATH M
KOPPEKTHPOBATh BApUAHTHI pellIeHUi ¢ y4éTOM HOBOW HH(pOPMALIUK.

VY oOyuatomierocss OynyT CGOPMHPOBAHBI YMEHHSI CAMOKOHTPOJS KaKk 4YacTh YHUBEPCAIBHBIX
PEryasSTUBHBIX yUEOHBIX 1€HCTBHIA:

BJIQJI€Th CHOCOOAMM  CaMOINPOBEPKH, CAMOKOHTpOJII Ipolecca U pe3yjibTara  pellieHus
MaTeMaTUYECKOH 3a7a4u;

IIPEIBUJIETh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU PEILIEHUU 3a]jaul, BHOCUTh KOPPEKTHBbI B
JeSITeIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAllIEHHBIX OIIMOOK, BBIABJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3Y/bTaTa ACSITEIbHOCTH TOCTABIEHHON LIEIH U YCIOBUIM, OOBACHATD
MPUYMHBI TIOCTH)KEHUS I HEJJOCTHIKEHHS LIEJIH, HAXOIUTh OIIUOKY, 1aBaTh OLIEHKY PHOOPETEHHOMY
OTIBITY.

IIpeaMeTHBbIe pe3yabTaThl OCBOSHHS ITPOrpaMMbl Y4eOHOTO Kypca «Anredpa

[IpenmMeTHBIE pe3ynbTaThl OCBOEHHUS MTPOrpPaMMbl Y4eOHOT0 Kypca K KOHIy 00ydeHus B 7 KJiacce

Yuciia 1 BbIYHCTICHUSA

BoInonHATh, coueTast yCTHbIE M MUCbMEHHbIE TPUEMBI, apu(METHUECKHE IEUCTBUS C palliOHAIbHBIMU
YHCIIaMHU.

HaxomuTh 3HaueHHs YHUCIIOBBIX BBIPAKEHUH, NPUMEHATh Pa3HOOOpa3Hble CIOCOOBI U MPUEMBI
BBIUUCIICHUS 3HAUCHUH APOOHBIX BBIPAXKEHUH, COIEpKAIUX OOBIKHOBEHHBIE U IECTUYHbIE TPOOH.

[lepexonuth OT oaHOM (hopMBbI 3amucu 4Mcen K Apyroi (mpeoOpa3oBbIBaTh AECITUYHYIO JpOOb B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO I€CATHUHYIO POOB).

CpaBHUBaTh U YIOPSAJ0YMBATh PALlMOHAJIbHBIE YUCIIA.

OxpyrysTh unca.

BbINOMHATE NPUKKUIKY U OLEHKY pe3yJibTaTa BHIYMCICHU, OLIEHKY 3HAU€HUN YHCIOBBIX BBIPAKEHUH.
BbINONMHATE AEUCTBUS CO CTENEHSAMU C HATypalbHBIMU MTOKA3aTEISIMH.

[IpuMeHsTh IPU3HAKU JEIMMOCTH, Pa3JIOKEeHHE Ha MHOYKUTENIN HAaTypaJIbHbIX YHCEI.

Pemarp  mpakTHKO-OpMEHTHMPOBAaHHBIE  3a/Jayd,  CBSI3aHHbIE C  OTHOIIEHUEM  BEJIUYMH,
MPOMOPLHUOHAIBHOCTBIO BEJIMYUH, MPOLIEHTaMHU, HHTEPIIPETUPOBATh PE3YyJIbTaThl PELIEHUS 3a7ad ¢ y4ETOM
OrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBIX OOBEKTOB.

AJiredpanyeckue BbIpaKeHUs

Hcnonp30Barh anreOpandeckylo TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B MPOLIECCE OCBOCHUS
yueOHOro Marepuarna.

HaxoauTs 3HaueHust OyKBEHHBIX BBIPRXKEHUH MPH 3aJaHHBIX 3HAUEHUSIX NIEPEMEHHBIX.

BeimonHATe npeobpa3zoBaHus LETIOT0 BBIPAXKEHHUS B MHOIOWIEH IIPUBEJCHUEM MTOJOOHBIX CIaracMslXx,
PacKpBITHEM CKOOOK.

BBINONHATE yMHOXEHME OJHOWIEHa HAa MHOTOWIEH M MHOTOWIEHAa HAa MHOIOYJIEH, NPUMEHSTH
(bopMyIbI KBaipaTa CyMMBI U KBajjpaTa pa3HOCTH.



OcyIecTBIATh Pa3ioKeHNE MHOTOUWJICHOB HA MHOKHMTENH C MTOMOIIBIO BHIHECEHUS 32 CKOOKH 001Iero
MHOYHTEJIS, PYNIIUPOBKU CJIaraeMbIX, IPUMEHEHHS (POPMYJT COKpPAILIEHHOTO YMHOXKEHHUS.

[TpumensaTs npeoOpa3oBaHUsI MHOTOWICHOB [UI pEIIEHHUS pa3MUYHBIX 3a7ad W3 MaTeMaTHKH,
CMEXKHBIX IIPEIMETOB, U3 PEaIbHON IIPAKTUKHU.

Hcnonp30BaTh CBOWCTBA CTEMEHEH C HATYPaJIbHBIMU ITOKA3aTENSIMU JIJIs TPE0Opa30BaHUs BBIPAKECHUH.

YpaBHeHHsI M HEPABEHCTBA

Pemate nuHEHHBIE YpaBHEHMsI C OJHOM IEPEMEHHOM, NPUMEHsSs MPaBWIA IIEpexoja OT MCXOIHOIO
YPaBHEHHUs K paBHOCWIBHOMY eMy. I[IpoBepsTs, SBIISIETCA 11 YUCIIO KOPHEM yPaBHEHUS.

[TpumensTh rpaduyeckre METOIbI IPH PEIICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[lonGupars npuMepbl Hap YUCEN, SBISAIOLIMXCS PEIIEHUEM JIMHEHHOIO YpaBHEHHUS C JBYMs
IIEPEMEHHBIMH.

Ctpouth B KOOPJAMHATHOW IUIOCKOCTH Tpa(UK JIMHEHHOro YpaBHEHHUS C JBYMs IE€PEMEHHBIMHU,
MOJIB3YSICh TpaUKOM, IPUBOIUTH IPUMEPHI PELICHUS YPABHEHUSI.

Pemate cucremsl IByX JIMHENHHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMH, B TOM YHCJIE IpadUUECKH.

CocTaBidTh U pelaTh JIMHEHHOE YpaBHEHNUE WM CUCTEMY JIMHEMHBIX YPaBHEHUH 10O YCIOBHIO 33JauH,
UHTEPIIPETUPOBATh B COOTBETCTBUM ¢ KOHTEKCTOM 3aJ1a4M ITOJIy4E€HHBII pe3yJIbTar.

DOYyHKIUH

N300paxaTh Ha KOOPJIMHATHOM MpPSIMOM TOUYKM, COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATaM, JIyuH,
OTPE3KU, HHTEPBAJIbL, 3aIIUCHIBATh YUCIOBbIE IPOMEKYTKH HA aIre0panyecKkoM si3bIKe.

OTMmeyaTh B KOOPAMHATHOHM IUIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOMTH TIpaduku
nuHEeUHBIX QyHKIMH. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (PYHKLIMN W3BECTHBIE 3aBUCUMOCTH MEXAY BEIMYMHAMHU: CKOPOCTb, BpeMs,
paccTosiHue, 1IeHa, KOJIMYECTBO, CTOUMOCTD, IPOU3BOAUTEIBHOCTD, BpeMsi, 00bEM paboTHI.

HaxoauTs 3HaueHue GyHKIMU 10 3HAYEHUIO €€ apryMeHTa.

[Tonnumare TpadudecKuii CHnocod TPENCTABICHUS ¢ aHAIM3a WHPOpPMAIMH, W3BICKAaTh U
MHTEPIPETUPOBATh HHPOPMALIMIO U3 TPapUKOB peanbHbIX IPOLIECCOB U 3aBUCUMOCTEH.

[IpenmMeTHBIE pe3ybTaThl OCBOEHHUS IIPOrpaMMbl Y4eOHOT0 Kypca K KOHIy 00ydeHus B 8 kiiacce

Yuciia 1 BbIYHCTICHUSA

Hcnons30BaTh HayanbHbIE MPEACTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX YHMCEN JUIsl CPABHEHMS,
OKPYTJIEHUS U BBIUMCIIEHUH, N300pakaTh IeHCTBUTENIbHBIE YHCIa TOUKAMU Ha KOOPAUHATHOM MPSIMOH.

[IpumensaTh mOHATHE apU(METHYECKOro KBaJpaTHOIO KOPHSA, HAXOAWUTh KBaJpaTHbIE KOPHH,
UCMONb3ys MpPHU HEOOXOAMMOCTH KaJbKYJSATODP, BBIMOJHATH NpeoOpa3oBaHUS BBIPAKEHHH, coleprKaiiux
KBaJpaTHbIE KOPHH, HCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonb30Bath 3anucu OOJBIINX M MaJIbIX YHCEN C TIOMOIIbIO JECATUYHBIX JIpoOel U cTeneHel yucna
10.

AuaredpanyecKkue BbIPaKEeHHA

[IpuMeHsTh NOHSATHE CTENEHU C LEJIbIM IOKa3aTelieM, BBINOJIHATh MPeoOpa3OBaHUs BBIPAKEHUH,
COJIEPIKAIIMX CTETNEHHU C LEJIBIM IT0KA3aTENIEM.

BbINONMHATE TOXKIECTBEHHBIE NPE0Opa30BaHUs PpAlMOHAIBHBIX BBIPAXKEHUNH Ha OCHOBE IpaBUII
JeWCTBUI HaJl MHOTOWIEHAMH U anreOpanyecKuMHu ApoOsMu.

PacknagpiBaTh KBaipaTHBIN TPEXUIECH HA MHOKUTEIH.

[TpumensaTh IPeoOpa30BaHUs BBIPAXKEHUHN Ul pEIICHUS Pa3JIMYHbIX 3a/1a4 U3 MAaTEeMaTUKU, CMEKHBIX
MIPEAMETOB, U3 PEATBHON TPAKTHUKH.

YpaBHeHHS U HEPABEHCTBA

Pemarp nuHeiiHble, KBagpaTHbIE YpPAaBHEHMsSI M pallOHAIbHBbIE YpaBHEHUS, CBOJSLIMECS K HHM,
CHCTEMBI JIByX YPaBHEHHMH C ABYMs IEPEMEHHBIMHU.

[IpoBomuTh mpoOCTEHIIME MCCIEIOBAHUS YPAaBHEHMM M CHUCTEM YpaBHEHUM, B TOM YHCIE C
IpPUMEHEHHEM TpaHUuecKuX IMpeacTaBleHUi (yCTaHaBIMBaTh, HMEET JM YypaBHEHHE WIH CHCTEMa
YpaBHEHUH pellleHusl, €ClIU UMEET, TO CKOJIBbKO, U TIpoyee).

[lepexoauTb OT clIOBEeCHOW (GOPMYIUPOBKM 33hauu K €€ anreOpanyeckod MOAETH C TOMOIIbIO
COCTAaBJICHMSI YPaBHEHHUS WIM CHCTEMBbl YPAaBHEHMM, MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4M [TOJIyYE€HHBIN pe3ybTar.

IIpuMeHsTh CBOWCTBA UHMCIIOBBIX HEPABEHCTB JJII CpPaBHEHUS, OLIEHKHM, pellaTrh JIMHEHHbIE
HEpaBEHCTBA C OJHOW IEPEeMEHHOM M HX CHCTEMBI, J1aBaThb I'paUUecKyl0 WIUIIOCTPALMI0 MHOXKECTBA
pelIeHnI HEPAaBEHCTBA, CUCTEMbBI HEPABEHCTB.



DyHKUMH

[lonumars ¥ UCHONB30BaTh (YHKIUOHATIBHBIE TOHATUS U S3BIK (TEPMHHBI, CHUMBOJIMYECKHE
0003HAYCHHUS), ONPEACTATh 3HAYCHHE (PYHKIIMU MO 3HAYCHHUIO apTyMEHTa, OMpPeNeisTh CBOWCTBA (DYHKIIUU
1o e€ rpaduky.

£
Crtpouts rpadvku d1eMeHTapHbIX PyHKIM Buga: ¥ = —, ¥V = X,V = X 3 V= x,y=|x]
X

OIMCBIBATh CBOMCTBA YMCIOBON (PyHKIUH 110 €€ Tpaduky.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS IPOTPAMMBbI YU€OHOTO Kypca K KOHIy 00y4eHHs B 9 Kiacce

Yucia ¥ BBIYHCICHUSA

CpaBHUBaTh U YIOPSAJOYMBATh PALIMOHAJIBHBIE U UPPALMOHAIILHBIE YHCIIA.

Beimonuate apudmMeTrueckue AeHCTBUS C pallMOHAIbHBIMU YHCIIAMHU, COYETasi YCTHBIC U IIMCbMEHHbIE
IIPUEMBI, BBIIIOIHATH BBIYUCICHUS C UPPALMOHAIBHBIMU YUCIIAMM.

HaxonuTe 3Ha4eHMs CTENEHEH ¢ LENbIMU IOKAa3aTeJIAMH M KOPHEH, BBIYUCIIATD 3HAYEHUS YMCIIOBBIX
BBIPAKCHUM.

OkpyryATh [EHCTBUTEIIBHBIE YHWCIA, BBIIOJIHATH NPUKUAKY pPE3yJIbTaTa BBIYUCICHUMN, OLICHKY
YHUCJIOBBIX BBIPAKCHUM.

YpaBHeHNsI 1 HEPABEHCTBA

Pemarp nuHelHbIE U KBaJpaTHbIE ypaBHEHUS, YPAaBHEHUS, CBOJSALINECS K HUM, IIpocTeire 1poOHO-
paloHaIbHbIE yPaBHEHUS.

Pemate cuctemsl 1ByX JIMHEWHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMU U CUCTEMBI ABYX YPaBHECHHM, B
KOTOPBIX OJTHO YPaBHEHHE HE SIBJISICTCS JTMHEUHBIM.

Pemarp TekcTOBBIE 3a7auM anreOpandeckuM CIOCOOOM C IMOMOIIbIO COCTaBJIEHHUS YpaBHEHHUS WU
CUCTEMBI JIByX YPAaBHEHMH C ABYMs IEPEMEHHBIMHU.

[IpoBoauTh mpOCTEHIIME MCCIEIOBAHKUS YPAaBHEHMM M CHUCTEM YpaBHEHHHW, B TOM YHCIE C
IPUMEHEHHEM TIpaHUuecKuX MpeACTaBIeHUN (yCTaHaBIMBaTh, HMEET JIM YypaBHEHHE WM CHCTeMa
YpaBHEHUH peIlIeHus], €CIIU UMEET, TO CKOJIBKO, U IIPOYEe).

Pemate nuHeliHble HEpaBEHCTBA, KBaJpaTHble HEPaBEHCTBA, M300pakaTh PELICHHWE HEPaBEHCTB Ha
YHUCJIOBOM IIPSIMOM, 3aIIMCHIBAaTh PEIICHHE C TIOMOIIBI0 CHUMBOJIOB.

Pemate cucTeMbl JIMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOIIME KBaJpaTHOE
HEPAaBEHCTBO, M300paXkaTh PEIIEHUE CUCTEMbl HEPABEHCTB HA YUCIIOBOM MpPSIMOM, 3alMCHIBATh pEIlIEHUE C
IIOMOILIBK0 CUMBOJIOB.

Hcnons30BaTh HEpaBEHCTBA IIPU PELICHUU PA3JIMYHBIX 3a7a4.

DyHKUNH

PacnioznaBath QyHKIIMN U3y4eHHBIX BHI0B. [loKa3pIBaTh cXeMaTHUECKU PACIIONOKEHHE Ha
KOOP/AMHATHOH MJI0CKOCTU TpapuKoB (QYHKIMHA BUAA:

£
y= ,&xl}r: /\%X—Fb,:}’: -,
x

3aBHCUMOCTH OT 3HaYeHUH K03(P(PULIMEHTOB, ONMCHIBATh CBOMCTBA (PYHKIIUH.

Crpouts u n300pakath CXeMaTUYeCKU rpapuKy KBaJIpaTUUHBIX (YHKIUI, OUCBIBATh CBOICTBA
KBaJPaTUUHBIX (YHKLIUH 110 UX Tpaduram.

Pacnio3znaBath kBajipaTHUHYIO QPYHKIHIO 1O opMysie, TPUBOIUTE IPUMEPHI KBAAPATUYHBIX (DYHKIIMH
U3 pearbHOH XKU3HU, PU3NKH, TEOMETPHH.

Yucii0BbIe NOCJIAE0BATEIbHOCTH U POrPECCHH

Pacrnio3HaBath apupMeTHIECKYI0 U TEOMETPUUECKYIO IIPOTrPECCHH MPH Pa3HbIX Crloco0ax 3aJaHms.

BbInonHATE  BBIYMCIIEHUST C  HUCHOJb30BaHUEM (OpMysn n-ro ujgeHa apupMeTHUYecKOd ¢
reOMETPUUYECKOM MMPOTrPECCU, CYMMBI IIEPBBIX N UJIEHOB.

N300paxaTs 4ieHbl NOCIeI0BAaTEIbHOCTH TOUKAaMH Ha KOOPIUHATHON TJIOCKOCTH.

Pemartp 3agaun, cBsI3aHHBIE C YUCIOBBIMU NTOCIIEOBATEIBHOCTSMH, B TOM YHCIIE 331a4H U3 pealbHON
KHU3HU (C UCMIOJIb30BAHNEM KaIbKYJIATOPA, HUPPOBBIX TEXHOIOTHIA).

v=ax*+bx+c,yv= x> y=x,y=|x|, 8

V. Conep:xaHue y4eOHOT0 nMpeaMera
Coaeprxanue o0yueHusi B / KJjiacce
Yucsia v BbIYUCICHUSA



JlpoOu 0OBIKHOBEHHBIE U JIECTUYHBIE, IIEPEX0]T OT OAHOM (Popmbl 3anucu Apodeit k apyroii. [Tonsrue
palMOHAIBHOIO 4YHCJA, 3allUCh, CPABHEHUE, YINOPSJOYMBAHHME DPALMOHAIBHBIX 4Hcel. Apudmernueckue
JNENCTBUS C pallMOHAIILHBIMU YuCIaMu. Perienue 3a1a4 u3 peaJlbHOU IIPaKTUKH.

CreneHb ¢ HaTypaJbHbIM IIOKa3aTeJeM: OINpejeleHHe, NMpeoOpa3oBaHHE BBIPAKEHUH HAa OCHOBE
OTIpeJIeJIeHUs], 3aUCh OONBIIMX 4Hced. IIpomeHTsl, 3amuch MPOIEHTOB B BHJIE ApoOW U JIpodOH B BUIC
IIPOLIEHTOB. TpY OCHOBHBIE 331a4y HA IIPOLICHTHI, PEIICHUE 3a7a4 U3 PEaIbHON NPAKTUKH.

[IpuMeHeHne PU3HAKOB ACIIUMOCTH, PA3JI0KEHUE HA MHOKUTEIIM HAaTyPAIbHbBIX YHCEIL.

PeasibHbIe 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 00OpaTHas MPONOPLIUOHAIBHOCTH.

Auaredpanyeckue BbIpaKeHHs

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUS C IEPEMEHHOM. [lonycTUMBIEC 3HaYCHMSI IEPEMECHHBIX.
[IpencraBnenne 3aBUCHMOCTH MEXIYy BeIMYMHAMU B BuJe (opmynbl. Beruucnenus mo dopmynam.
ITpeoOpa3oBaHue OYKBEHHBIX BBIPa)KEHUI, TOXXJIECTBEHHO paBHbIC BBIPAXKEHUS, IIPaBUiIA MPEOOpa30BaHUs
CYMM H IIPOU3BEICHUH, IPaBHJIA PACKPBITHA CKOOOK M MPUBEICHHS MTOO0HBIX CIIaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM ITOKA3aTEIIEM.

OpnHowieHbl 1 MHOroueHsl. CTeneHb MHOrowieHa. Cl0KeHHe, BBIUUTAaHUE, YMHOKEHUE
MHOTo4JI€HOB. POpMyJIbl COKPAILEHHOTO YMHOKEHUS: KBapaT CyMMBI U KBaapar pasHoctu. Dopmyna
Pa3HOCTH KBanpaTroB. Pa3iiokeHne MHOTOWIEHOB HA MHOXKHUTEH.

YpaBHeHNsI 1 HEPABEHCTBA

VYpaBHeHHE, KOpEeHb YpaBHEHHUsI, IPpaBUiIa MPeoOpa3oBaHus ypaBHEHUS, pABHOCHIIBHOCTh YPaBHEHUH.

JIuneliHOE ypaBHEHHE C OJHOW IEPEMEHHOW, YHUCJIO KOPHEH JIMHEWHOIO YypaBHEHUs, PEIICHHE
JTuHEeNHbIX ypaBHeHUU. CocTaBiieHHME YpaBHEHUI IO YCJIOBHUIO 3ajauyd. PelieHue TEKCTOBBIX 3adau C
IIOMOUIBIO yPaBHEHUI.

JIuneiiHOe ypaBHEHUE C JBYMsI IEPEMEHHbIMU U ero rpaguk. Crucrema IBYX JIMHEHHBIX YPaBHEHUH C
IBYMsl IepeMeHHbIMU. PemeHue cucrteM ypaBHeHHMH crocoOoM mojicTaHOBKH. IIpumepsl pemieHus
TEKCTOBBIX 33/1a4 C [IOMOLIbIO CUCTEM YPABHEHUM.

DOyHKIUH

Koopaunara Toukum Ha mnpsmoi. UucioBele NPOMEXYTKH. PaccTosHue Mexay AByMS TOYKaMH
KOOPJAMHATHOU IIPSIMOA.

[IpsimoyronpHas cucrema koopauHaT, ocu OX u Oy. AGcrmcca U OpaAMHATa TOYKHA Ha KOOPJIMHATHOU
wiockoctu. Ilpumepsl rpadukoB, 3aaHHBIX (GopMmynaMu. UTeHune rpauKoB pealbHBIX 3aBUCHMOCTEH.
[Tonstue ynkuuu. I'papuk ¢ynxuuu. CpoiictBa Qynkumid. Jlunelinas ¢ynkuus, e€ rpadux. I'padux
¢bynkuun y = |x|. I'paduueckoe perieHne JIMHEHHbIX ypaBHEHUH U CUCTEM JINHEHHBIX ypaBHEHUH.
Conep:kanue o0yuenus B 8 kJjacce
Yuciia v BbIYHCTICHUSA

KBanparnslit kopenb u3 uucina. [lonarue o6 uppannoHanbHOM uMcie. JlecaTuuHble TPUOIMKEHUS
uppanMoHanbHbIX uucen. CBoiicTBa apudMeTHUECKUX KBaJpaTHbIX KOpHEH M HMX NpPHUMEHEHHE K
IpeoOpa30BAHNIO YUCIIOBBIX BBIPAKEHUM U BHIYUCICHUIM. [leficTBUTENbHBIE YUCIIA.

Crenens ¢ nenslM MokasaresneMm U e€ cBoiictsa. CTaHgapTHas 3alliuch YHUCTIa.

Auaredpanyeckue BbIpaKeHHs

KBanpaTHblil TpEXUiieH, pa3iaoKEHUE KBAPAaTHOIO TPEXUIEHA HA MHOKHUTEIH.

Anrebpanyeckast 1poOb. OCHOBHOE CBOWCTBO anreOpanyeckoil npobu. CrokeHue, BBIYUTAHHE,
YMHOKEHHeE, JeJIeHne areOpandeckux aApooeil. ParronanbHblie BRIpakeHHs U UX IpeoOpa3oBaHue.

YpaBHeHHsI M HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyna KopHeW KBajgpaTHOro ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHUM, CBOAAIIUXCS K TUHEHHBIM U KBaapaTHbIM. [IpocTeiimune qpoOdHO-palioHaNbHbIE YPAaBHEHHUS.

I'paduueckas uHTEpIIpEeTALUS YPAaBHEHUNA C IBYMs MEPEMEHHBIMHU U CUCTEM JIMHEHHBIX YPaBHEHMH C
JIBYMS IepeMEHHBIMU. [IprMeph! peleHns CHCTeM HETMHEWHBIX YPaBHEHHUN € IBYMSI IEPEMEHHBIMH.

Perienue TeKCTOBBIX 3aau anreOpandeckuM CriocoOOM.

UucnoBble HepaBEeHCTBA M WX CBoWcTBAa. HepaBeHCTBO ¢ OQHOM mNepeMEHHOW. PaBHOCMIBHOCTH
HepaBeHCTB. JIMHENHbIE HEpaBEHCTBA C OJHOM nepeMeHHOH. CHcTeMbl JIMHEWHBIX HEPAaBEHCTB C OJHOU
MEPEMEHHOM.

DyHKUMH

[Tonarue ¢ynkuuu. O6MacTh ompeneneHus ¥ MHOXecTBO 3HadeHui (yHkuuu. CrocoObl 3aJaHus
byHKIHA.



I'papux ¢ynkuuu. Urenue cpoiictB ¢yHkuuum mno e€¢ rpaduky. Ilpumepsl rpadukoB ¢QyHKUIUH,
OTPa)KAIOIIUX pealbHbIE IPOLECCHI.

@DyHKIUH, ONMUCHIBAIOLINE MPSIMYI0 M OOpaTHYIO NPOMOPIHMOHAIBHBIE 3aBUCHMOCTH, UX Tpa(uKH.
OyHKkIMu y = X, y= X, y =+/x, y=|X|. I'paduueckoe pemenne ypaBHEHHI U CUCTEM YPaBHEHHIA.
Conep:xanue o0ydyenus B 9 Kiacce

Yucna v BbIYMCICHUSA

PanyonanbHbple uyuciia, UppalMOHAIbHBIE YMCIA, KOHEYHbIE M OECKOHEUHbIE NECSTUYHbIE APOOH.
MHOXeCTBO E€HCTBUTENBHBIX YHCEN, ICHCTBUTENbHBIC YHCIA KaK OECKOHEYHBIE JECATHYHBIE IpOOU.
B3auMHO OIHO3HAYHOE COOTBETCTBUE MEXKIY MHOXKECTBOM JCHCTBUTENBHBIX 4YHMCEI M KOOPAWHATHOU
IIPSIMOM.

CpaBHeHue 1eHCTBUTENBHBIX YHCell, apu(METUYECKHE JEUCTBUS C JEMCTBUTEIBHBIMU YHCIIAMHU.

Pa3mepbl 00bEKTOB OKPYXKAIOIIET0 MUPA, JUIMTEILHOCTD IIPOLIECCOB B OKPYXKAIOILLEM MUPE.

[TpubnnxEéHHOE 3HAaYEHHE BEJIUYMHBI, TOYHOCTh NpuOimxeHus. Oxpyrienue uucen. Ilpukunka u
OLIEHKA PE3YJIbTaTOB BHIYUCICHUH.

YpaBHeHHsI M HEPABEHCTBA

JIuneitHoe ypaBHeHue. PelieHne ypaBHEeHH, CBOIAIINXCSA K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. PemleHne ypaBHEHMH, CBOASINMXCSA K KBaJpaTHbIM. buKBaapaTHoOe
ypaBHeHue. [Ipumeps! peleHns ypaBHEHHM TPEThEH U 4eTBEPTOM CTENEHEN Pa3I0KEHUEM Ha MHOKHUTEH.

Pemienue 1po6HO-paliOHaIbHBIX YpaBHEHHH. PelieHne TeKCTOBbIX 3aj1ay anredpandeckuM METO/I0M.

VYpaBHeHue ¢ ABYyMs IEPEMEHHBIMM U €ro rpaduk. PemieHue cucreM IBYX JUHEHHBIX YpaBHEHUH C
IBYMs IEPEMEHHBIMU. PellleHne cucreM IByX ypaBHEHHH, OJHO U3 KOTOPBIX JIMHENHOE, a Ipyroe — BTOpOi
creneHu. ['paduueckas HHTEpIpEeTaUs CHCTEMBl YPAaBHEHUH C IBYMS TIEPEMEHHBIMH.

Perienue TekcTOBBIX 3aau aNreOpandeckuM CriocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nMHEWHBIX HEPABEHCTB C OJHOM NEPEMEHHOM. PeleHne cucteM JMHEMHBIX HEPABEHCTB C
onHOM mnepemeHHoW. KBanpartHele HepaBeHcTBa. ['paduueckas uHTeprnperanusi HEpPaBEHCTB U CHUCTEM
HEPABEHCTB C ABYMsI IEPEMEHHBIMU.

DyHKUMH

KBanpatuunas gynkuus, e€ rpadux u coiictBa. [lapabona, koopAuHaThl BEPIIMHBI apaboJIbl, OCh
CUMMETpPUHU TTapaboIbI.

. £ .
Ipaduxn pynxmmit: y = £x,y = £x+b,y= =,y = x°,¥ = Vx,¥ = |x| n ux coiicTsa.
X

YuciioBbIE 10CJI€10BATEIBHOCTH U MPOrPECcCUH

[ToHsATHE YNCIOBOM MOCIEIOBATENBHOCTH. 3a/JaHKE MTOCIEI0BATEIbHOCTH PEKYPPEHTHON (popmMyoii u
dhopmyoit N-To wieHa.

Apudmernueckass u reomerpuueckas mnporpeccur. Dopmyiel N-ro wieHa apudmeTHuecko u
r€OMETPUYECKON ITPOTrPECCUM, CYMMBI IEPBBIX N YJICHOB.

N300pakeHne 4ieHOB apu(PMETHIECKON U TeOMETPUUYECKON MPOrpeccuil ToukaMu Ha KOOPAWHATHOU
IIJIOCKOCTH. JIMHEWHBIN U 3KCITOHEHIMAIBHBIN poCT. CII0XKHBIE IPOLEHTHI.



V1. TemaTu4eckoe MnJIaHUpPOBaHUE

7 kaace
Ne BocnurarenbHbIi Jdomammnee
Tema ypoka JesATeILHOCTH 00yYaKOIINXCS IMonsitust
ypokxa NMOTEHI[HAJ YPOKa 3ajlaHue
Paznen 1. Yucaa u Beruncjienns. PanuonajabHble yncsa (8 yacos)
1. [NonsiTre paMOHAILHOTO CucreMaTH3UpOBaTh M 000TanaTh 3HaHUS 00 MHOKECTBO PalMOHAILHBIX m. 1, Ne3, Ne5
qucIa OOBIKHOBEHHBIX M ICCATUIHBIX TPOOSX. gucen. OOBIKHOBEHHAS U
2. ApudmMerndeckne IeHCTBUS C CpaBHUBATH U yIOPSIOYNBATE APOOH, IPe0Opa3oBeIBas | MecsATHYHAs ApoOb. UncnoBeie | Ne6
paIoHAIBHBIMH YHCIIAMU pu HEOOXOAUMOCTH JICCATHYHBIC IPOOU B BBIPaXKCHHS
3. BxonHas koHTpoabHas paboTa OOBIKHOBEHHBIC, 0OBIKHOBEHHBIC B JCCITUYHBIC, B OCHOBHBIE CBOWCTBA
4, AHanu3 KOHTpOJIbHOM paboThl. | becena «Mup B YaCTHOCTH B OECKOHEUHYIO JECITUIHYIO APOOb. CJIO’KEHUSA U YMHOKEHUS m. 3, Ne57,
CpaBHeHI/IC, YHOPSI0YHBaHIE ]_[H(i)pax», Boennasa HpI/IMCHSITI: pa3HOO6paBHLIC CIIOCOOBI 1 MIPUEMBI 4HuCeJl: NePEeMECTUTEIIbHOE, 58
palMOHAIBHBIX YUCEI TeMaTHKA BBIUMCJICHUS 3HAYCHHUN APOOHBIX BBIPAXKEHUM, coYeTaTesbHOE,
5. CrerneHb ¢ HATYPaIbHBIM MaTeMATHYECKUX coJleprKamx OOBIKHOBEHHBIE U JIECATHYHBIE APOOH: pacmipenenuTeNbHOe. . 18-20,
oKazaTeieM 3ajad. 3aMEHSTh IPH HEOOXOANMOCTH JECATHIHYIO TPOOh I'pynmupoBka gucenn. No377, 404,
OOBIKHOBCHHOM M OOBIKHOBEHHYIO JICCATUYHOM, HepasenctBo. YacTtHoe. 415,
6. Pelenne 0CHOBHBIX 3a/1a4 Ha MIPUBOJUTH BhIpaXKeHHEe K opMe, Hanbosiee yao0HOH Ctporoe HepaBeHCTBO (<,>). Nel0, 45, 66
JIpoOu, IPOICHTHI U3 pearbHON JUIS BBIYHMCIICHUH, IPe00pa30oBbIBaTh APOOHBIE Hectporoe HepaBeHcTBO (>,<).
TIPAKTHKH BBIPXCHHS HA YMHOXKEHUE U JCJICHUE JECITHYHBIX CpaBHEeHHE 3HAYCHHI
7. TIpH3HAKH IETHMOCTH, JIPO0Oei K ISHCTBUSM C IICJIBIMHA YHCIIaMHU. BBIPaYKEHUI. Crp. 240-241
PA3IOKEHNS HA MHOKUTEIN [TpuBoaNTH YKCIIOBBIC U OyKBEHHBIC IPUMEPHI cTenieHr | OCHOBaHHUE CTENEHH. IIPOUNTATS,
HATYPAJIBHBIX YACEN C HaTypaJbHBIM TIOKa3areeM, OOBSICHSIS 3HAUSHUS Iokasarens crenenn. CTeneHb | No42, .31,
OCHOBAHUS CTEIICHU U MTOKA3aTelIs CTEIICHU, HAXOIUTh YKclia ¢ HaTypaJIbHbIM No724
8 PeabHbIC 3aBHCHMOCTH. 3HaueHMs cTeneHell Buaa a” (2 — 060e palMoOHAIBLHOE | MTOKA3aTENEM. Crp. 243
TTpsimMast u o6paTHas YHUCIIO, N — HATYpallbHOE YKCIIO). [IponeHTsHI NPOYHTATS,
NPONOPLHOHATLHOCTH [ToHMMaThL CMBICI 3aMKUCH OOJIBLITUX YKCEN ¢ ToMoInblo | [Ipu3Haku gemumocTi Nel6,
JIECATHUHBIX Ipo0eil u creneneit uncia 10, mpuMeHITH [psmas u oOpaTHast https://resh.e
WX B PEATbHBIX CHUTYaIHsX. MPOTIOPITUOHATHLHOCTb. du.ru/subject/
[TpuMeHsATh NPU3HAKK JISIIMMOCTH, PA3JIOKEHHS Ha [Ipomoprumu. lesson/6840/
MHOKHTEJIA HATYPaJIbHBIX YUCEIL. conspect/237
Pemarp 3aaun Ha 9acTH, IPOIICHTEHI, TPOITOPITUH, HA 795/
Haxo’kAeHue ApoOu (POLeHTa) OT BETUYMHBI U o
BEJIMUMHBI TT0 €€ ApoOu (MIPOIEHTY), Npodu (TIpOIIeHTa),
KOTOPBIN COCTABJISIET OJTHA BEIMYMHA OT JPYTOM.
[IpuBoauTh, pa3dbupaTh, OLIEHUBATH PA3TUIHEIC
peElIeHus, 3aMCH PEIICHUH TEKCTOBBIX 3a/1a4.
Pacrnio3HaBaTh 1 00BSCHSTH, ONUPASICh HA ONIPEACICHHMS,
MPSIMO TIPOTIOPIIMOHAIBHBIE U 00PATHO
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MIPOTIOPITUOHATBHBIE 3aBUCHMOCTH MEXIY BEIMIIMHAMU;
MPUBOIUTH MIPUMEPHI STHX 3aBUCUMOCTEH U3 pealbHOTO
MUpA, U3 IPYTUX yUEOHBIX IPESIMETOB.

PemaTs nmpakTHKO-OpHEHTHPOBAHHEIE 33/1a4H HA APOOH,
MIPOIIEHTHI, MPSMYI0 1 00PaTHYIO MPOTIOPIHOHATEHOCTH,
MIPOTIOPITUHU

Paspen 2. Aaredpanyeckue BbIpaxKeHUs!

(9 yacos)

9. byKkBeHHBIE BBIPAKESHUS

10. [epemennsnie. JomycTumele
3HAYCHUS IEPEMEHHBIX.
DOpMyIIBL.

11. [TpeobOpazoBaHme OYKBEHHBIX
BBIPKECHHI, PACKPBITHE
CKOOOK U TIpUBEICHHE
MOJ00OHBIX ClIaraeMbIX

12. CBoiicTBa CTENEHH C
HaTypaJbHBIM ITOKa3aTeNeM.

13. MHorouseHbl

14. CrnoxeHre, BEIYUTAHHUE,
YMHOXEHHE MHOTOUJICHOB

15. ITosnyronoBast KOHTpOJIbHAS
pabota

16. AHanu3 KOHTPOJIHHON pabOTHI.
DopMyIIbl COKPAILEHHOTO
YMHOXKEHUS

17. Pa3no)xeHne MHOrO4JIEHOB Ha

MHOXUTCIIH

OBnazeTh aredpandecKoi TEPMUHOIOTHEN 1
CHMBOJIMKOH, IPIMEHATH €€ B POIIECCe OCBOCHUS
yueOHOro MaTepHaia.

HaxoauTh 3HaueHHs1 OyKBEHHBIX BBIPOKCHUI IPU
3aJaHHBIX 3HAYECHUSX OYKB; BBITOJIHATH BBIYUCICHUS 110
dopmynam.

BeimonHsaTh mpeoOpa3oBaHus LETOr0 BBIPAKEHUS B
MHOT'O4JICH PUBECHUEM TTOJOOHBIX CIIaraeMblIX,
PacKpBITHEM CKOOOK.

Bremonaars YMHOXCHHUEC OAHOYJICHA HA MHOTOWICH U
MHOTO4JICHAa Ha MHOTOWICH, IPUMEHSATH (POPMYJIBI
KBaJIpaTa CyMMBI U KBaJpaTa pa3HOCTH.
OcCyHIeCTBIISATh pa3ioKeHHe MHOTOYJICHOB Ha
MHOHTENN yTEM BBIHECCHUS 38 CKOOKH 00IIEero
MHO>KUTEJIS, IPUMEHEHHS (POPMYITBI Pa3HOCTH
KBaJpaToB, POPMYJ COKPAIEHHOTO YMHOXCHUSI.
[MpumensTh TpeodpazoBaHue MHOTOWICHOB JUISI
peLIeHNs Pa3InYHBIX 33124 U3 MATEMaTUKH, CMEXHBIX
NPEIMETOB, U3 PEATEHOMN MPAKTHKH.

3HAKOMHUTHCS C UCTOPUEH pa3BUTHS MaTEMaTHKH

BykBeHHOE BhIpakeHHE
[Iepemennas. ®opmyna
OcHOBaHUE CTCIICHHU.
IToxa3zarens crenenu. CTereHb
Yrclia C HaTypaJlbHBIM
IOKAa3aTeJIeM.

Bo3Bsenenue uncia B CTCIICHb.
CBoiicTBa cTencHEH
Onpezaenenrue 0THOYICHA.
CranmapTHBIA BUJT OJTHOWICHA.
Koaddumment onnounena.
CreneHp OJHOYIICHA.
CrnoxxeHue U BRIYUTaAHHUE
OJIHOYJICHOB. Y MHOXKCHHE
oaHOuWIEeHOB. Onepanus
BO3BEJCHHMS OJHOUICHA B
HaTypaJbHYIO CTEIICHb.
MuorouireH. UneHsl
MHorouwieHa. ITogo6HbIe
YJICHBbI MHOT'OYJICHA.
[IpuBenenue mog0OHBIX
MHOTO4JIEHOB. MHOTro4/IeH
CTaHJAPTHOTO BHJIA.

CrerieHbr MHOTOYJICHA.
CloXeHne ¥ BEIYUTaHHE
MHOTOYJICHOB.
Anrebpandeckast cyMmma
MHOTOWICHOB. Y MHOXKCHHE
OJIHOYJICHA HA MHOTO4WICH.
@OopMyJIBI COKPALLEHHOTO
yMHOxeHMs1. KBagpar cymmel
Y KBaJpar pazHocTu. PasHocTh
KyOOB M cymMa KyOOB.
Paznoctb kBasipaToB. KBagpar

.2, Ne21, 23

m. 11, Ne197,

https://resh.e
du.ru/subject/
lesson/7258/

conspect/310
099/

. 5, Ne97,
105

. 18, 19, 20,
Ned 15, 418,
439

m. 21-22, §9,
. 25, Ne572

.26, Ne589,
m.27, Ne617,
11.29, Ne680

.32, Ne804,
817, 8§13
Ne885,
Ne855

. 30,
Ne710, m. 38
Ne936
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pasHocTH
[TpumeHeHure pa3IuuHbIX
CIOCO0OB PA3JIOKEHUS Ha
MHOXHUTENU. BriHECEHHE
0011I1eT0 MHOKHUTEIIS 32
cko0Oku. Criocod
rpynmupoBku. [Ipumenenne
(hopMyJT COKpaIIeHHOTO

YMHOKCHHSI.
Paznen 3. Koopaunats! u rpaguku. @ynximm (8 uacos)
18. Koopaunara Touku Ha mpsiMoit N300paxaTh Ha KOOPIAWHATHON MPSIMOM TOYKH, Koopaunara Touku Ha mpsimoit | Ne§2, 83,
COOTBETCTBYIOIIUE 33laHHBIM KOOPIUHATAM, JIy4H, Jlyuu, oTpe3ku, HHTEpBaibl Ha | https://resh.e
OTpPE3KHU, NHTEPBAJIbL; 3aMUCHIBATH X HA anreOpanvIecKoM s3bIKe du.ru/subject/
anreOpandecKoM sI3bIKe JlekapToBa cuctema lesson/7233/
OTMmedaTs B KOOPIWHATHOHN ITOCKOCTH TOYKH 10 KOOpJMHAT main/310093
3aJaHHBIM KOOpJIMHATaM; CTPOUTh IpaduKu HECIOXKHBIX | ['paduku peanbHbIX /
19. Yucnossle IPOMEXKYTKH. JleHb ~ pOCCHIICKOM | 3aBUCHMOCTEH, 3aJaHHBIX (POPMyJIaMH, B TOM YHUCIIE C 3aBUCUMOCTEH. 3aiaHue Nel64
PaccrosHue mexay AByms HAYKH MOMOIIBIO HH(POBBIX Ja00PATOPHIA. rpaduka GyHKIHUH GOpMyIIOii.
TOYKaMU KOOPJIUHATHOMN [IpuMeHsTh, U3y4aTh NPEUMYILECTBA, Abcmcca. ApryMeHT.
IPSAMOJA. WMHTEPIPETUPOBATH TpapUUeCcKHid ClI0co0 Opnunata. OyHKIMS.
20. [IpsimoyrospHas cucremMa MIPEJICTABJICHUS U aHaJIK3a Pa3HOOOPa3HOH KU3HEHHOU I'padmyeckoe onucanue. Nel25, 281,
KOOpPAHMHAT Ha TIOCKOCTH. uH(OopManu. HeszaBucnumast iepemMenHas https://www.
OcBauBaTh MOHATHE QYHKIIUH, OBJIAJICBAThH (aprymenT). 3aBucumas yaklass.ru/p/
(YHKIIMOHAIBHON TEPMHHOJIOTHUEH. nepeMenHas (pyHKIus). algebra/7-
Pacnio3naBath nuHeiHYIO QyHKIH0O y = kX + b, OYHKIMOHANIbHAA klass/lineinai
ONUCHIBATh €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYEHUI 3aBUCUMOCTb. DyHKLIHS. a-funktciia-
ko3 durmentos k u b. 3navyeHne QyHKIHH. y-kx-b-
Ctpouts rpaduKu JTUHEHHOUN PyHKIINHU, PyHKINU Y = O0J1acTh OIpeIeICHNSI. 9165/koordin
x]. MHOX€eCTBO 3HAaUCHHUH atnaia-
Hcnosnp3oBaTh mU(POBBIE PECYPCHI IS TIOCTPOCHHUS (GyHKIUH. ploskost-
rpadukoB QYHKIWH U U3yUCHUS UX CBOMCTB. [psamas koordinaty-
ITpuBOIUTH IPUMEPHI IMHEHHBIX 3aBUCUMOCTEH B MPONOPLUOHATBHOCTb. tochki-
pEaJIbHBIX MPOIECCax U ABICHUSIX OyHkus Buaa y= kx. 12117]re-
[Ipumeps! npsiMbIX 8c95ef91-
3aBrcuMocTei. [ 'paduk ad14-4988-
npsiMon 82al-
nponopuuoHansHocTy. 3agaun | fa640039ab0
Ha CTOMMOCTbH NPH U3yYEHUH | a
21. [Ipumepsr rpadukos, Urpa no maTemaTuke MOHATUN (YHKIINH U m 12,13
3aJaHHBIX (OpMyIaMH. «Jlenb TouHOCTH ! » JTMHEHHON QyHKIHH. MPOYUTATE,
Yrenne rpaguKoB peanbHbIX I'padux pyskmn y = | x| Ne261, 277
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3aBUCHUMOCTEM.

22. [Monstre ¢pynkumu. I'padux I1. 14, Ne273,
GbyHKIUH. 289

23. CBoiicTBa QyHKIHI Ne302

24, Jluneiinas GyHKIuUS. m 15-16, Ne
[Moctpoenue rpaduxa 300(z, e),
JTUHEHHON QYHKIHH. 319(k-n)

25. I'paduk GyHkmn y = | x| IT. 17,

pumep 2,
Ne343
Pasgen 4. YpaBHeHusi 1 HepaBeHCTBA (6 YacoB)

26. YpaBHeHuUE, IpaBuiIa 1 anpens — PewiaTe nuHeHOE ypaBHEHHE C OTHON IEPEMEHHOM, JIuneiinoe ypaBHeHue ¢ a1ByMsa | 1.6, Nel14,
npeoOpa3oBaHus ypaBHEHUS, MexayHapoJHbIH MPUMEHSIS IPaBUIIa TIepexo/ia OT UCXOJHOTO YPaBHEHHSI | IEpEeMEHHBIMHU. Perienue https://resh.e
PaBHOCWIILHOCTh YPaBHECHHH. | ICHb MAaTCMATHUKH. K PaBHOCHJIBHOMY eMy 0oJiee poCcTOro BUIA. JMHEHHOTO YpaBHCHHUSL. du.ru/subject/

[IpoBepsTh, ABNSAETCS TM KOHKPETHOE YHCIO KOPHEM PaBHOCUITEHOCTD JTMHEHHBIX lesson/7272/
ypaBHEHHUSI. ypaBHEHUI conspect/294
[MonOupate IpUMEpHI AP YHUCEN, SBISIOMINXCS SBnsieTcs u napa yucen 966/

27. JluneitHoe ypaBHEHHUE C OJHOU pelIeHrueM JINHEWHOTO YPABHEHHUS C IBYMS pelieHueM ypaBHeHUsA? m.7, Ne130
MEPEMEHHOM, pelICHHE nepeMeHHBIMHA. CTPOUTH B KOOPAMHATHOW IIOCKOCTH I'padmk nuHEHOTO
JMHEHHBIX ypaBHEHUH. rpaduK JTUHEHHOTO YpaBHEHHS C IBYMs IEPEMEHHBIMK;, | YPAaBHEHUS C JBYMS

28. Peurenne 3a1a4 ¢ HOMOIIBIO JIoMOHOCOBCKas MOJB3YSCh TPaUKOM, IPUBOJUTH IPUMEPHI PELICHUSI MEPEMEHHBIMU. AJITOPUTM I1.8, Ne145
YpaBHEHUI. accamOied «3a YpaBHEHUS. MMOCTPOCHUS TpaduKa

29. JInueligoe YpaBHEHHUE C IByMsl | CTPaHULIAMU Haxonuts pCILICHUE CUCTEMBI IBYX JIMHEWHBIX YpaBHCHUS. I[eKapTOBa m.40-41,
MEPEMEHHBIMU H €T0 IpapuK HIKOJILHOTO YpaBHEHHUH C ABYMSI IEPEMEHHBIMH. cucTteMa KOOp/IMHar. Ne1028, 1047

y4eOHHKaY. CocTaBisITh U pelarb ypaBHEHUE WIH CUCTEMY MaremaTtnyeckast MOZEIb

30. Cucrema JIByX JIMHEWHBIX YpaBHEHHUH 110 YCIOBHIO 337a4y, HHTEPIIPETUPOBATh B CHUCTEMBI IBYX JIMHEHHBIX 11.42
ypaBHCHI/Iﬁ C AByMs COOTBETCTBHUHU C KOHTCKCTOM 3aJa4u HOJIy‘ICHHI;IfI ypaBHeHI/Iﬁ C AByMsA IIPOYUTATE,
NepeMEHHBIMU pe3ynbTaT nepeMeHHbIMU. CrcTema Nel061

31 Peuienue cucrem ypaBHeHUI ypaBHeHuUi. Pemenne I1. 43, 44

CUCTEMBI ypaBHEHU. Nel070, 1083
I'padmyeckuii MeTos pereHus
cucreM ypaBHeHHH. Crioco0
MOJICTAHOBKH.
MaremaTnueckast MOJEIb
peneHus 3a1a4u. AJITrOpUT™
peleHus 3a7a4 ¢ OMOLIbIO
COCTaBJICHUSI CUCTEM JIBYX
JIMHENHBIX YpaBHEHUM C IByMS
Heu3BecTHBIMU. Crioco0
CIIOKEHUSI
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Pa3znen 5. IloBTopenue u 0600menune (3 yaca)
32. IToBTOpEHIE OCHOBHBIX BriOupaTh, mpuMEHSATH OIICHUBAThL CIIOCOOBI CPAaBHEHUS Nel168(T),
MOHATUN U METONIOB Kypca 7 YHce, BBIYUCICHUH, PpeoOpa3oBaHni BEIPaKECHUH, 1175
KJacca, 00o01IeHne 3HaHUH peLIeHNs] ypaBHEHHH.
Ocy1ecTBIATE CAMOKOHTPOJIb BBINOJIHAEMbIX ACHCTBUN
1 CaMOIIPOBEPKY pe3ysIbTaTa BEIYMCICHH,
npeoOpazoBaHuii, mocTpoeHuit. Permare 3anaun u3
peanbHOM KU3HH, IPUMEHATh MaTeMaTHUECKIE 3HAHUS
[UIS PELIeHUs 3a/1ad U3 IPYyTuX IpeaMETOB.
PemiaTh TekcTOBBIC 331a4H, CPABHUBATH, BEIOUPAThH
CITOCOOBI peIICHUS 3a1a9n
33. Htoroast KOHTpOJIbHAS KonTtponupoBaTh 1 OLleHHBaTh CBOIO padoty. CTaBUTH
pabota 1EeJIM Ha CIICAYIOIUH dTan 00y4eHus
34. AHanm3 KOHTPOJILHON paboTEHI.
O6o6matonuii ypok
8 kiace
Ne BocnurareabHbIH JlomaiiHee
Tema ypoxka JesiTeIbHOCTD 00y4aI0IIMXCST MousTus
ypoka NOTEeHIHAJT YPOKa 3ajiaHue
Paznen 1. Yucaa n Berunciaenusi. Ksagparnosie kopun (7 yacos
1. HOBTOpf:HI/Ie OCHOBHBIX BHIGHPATh, IPUMEHSTH OLEHWBATh CIIOCOOHI @yHKIus. 3HaUeHHe Ne21(s, e),
TOHSTHI Kypca 7 kiacca CpaBHEHHMS YKCEJl, BHIYMCIICHUH, TpeoOpa3oBaHuil bynxmm. Obnacts Ne22(6, 1, €)
BBIPAYKEHUM, pELICHUs] YPAaBHEHUH. onpenenenus. MHOXecTBO
3HA4YeHUH QyHKUNH.
OcCyIecTBIISATH CAMOKOHTPOJIb BIOIHSIEMBIX TuHeiinoe
) . . ypaBHEHHE C
ACHCTBHH 1 CAMOIPOBEPKY PE3Y/IbTaTa BLIMHCICHHU, OIHOM TIePEMEHHOH.
mpeobpasosaHHit, MOCTpOCHHH Muorounensl. OCHOBaHUE
Pemats 3aaun U3 peaabHON KU3HH, TPUMEHSTh crenenn. [Tokazarein
MaTeMaTHYECKHE 3HAHUS JJIs1 peIIeHHs 3a1a4 U3 cremenn. CTemens YHCIIa C
ApYTHX NPEAMETOB. HaATypaJIbHBIM [TOKa3aTEIIEM.
Penrate TexcTOBBIC 331a4H, CPABHUBATH, BEIOUPATH
CIoCOOBI pelIeHus 3a1a9u
2. Bxojnas koHTpOsbHAs paboTra Kontponuposats 1 olieHHBaTh cBOIO padboty. CTaBUTh
LIEJIM Ha CIEAYIOUTNH 3Tan 00y4eHus
3. AHain3 KOHTPOJIbHOU paboThI. ®opMyaMpoBaTh ONpeeIcHIE KBaPpaTHOTO KOPHS U3 MHokecTBO .12, Ne301,
KBaapaTHbIil KOpeHb U3 YHCIa. qrcia, apupMETHIECKOro KBaAPaTHOTO KOPHSI. JICHCTBUTEIIBHBIX YHCEll. 303




4, [Nousitre 06 uppanuonanssHoM | becena «Mup B [IpuMeHATh oTIepannuio W3BJICUYCHHSI KBaIpaTHOTO KOpHSI | KBampaTHbIe KOpHHU. m.11 cTp. 67-
gucne. JlecaTuanbie nudpax». Boennas W3 YNCJIa, UCTIOIB3YS TIPH HEOOXOMUMOCTH ApudmMeTHyecKuit 68, Ne291
MPUOTMKEHUS TeMaTHKa KaJIbKYJISTOP. KBaJpaTHBII KOPEHB.

WppaIMOHAIBHBIX YHCET. MaTeMaTHYECKUX OneHnBaTh KBaIpaTHbIE KOPHH HETBIMHU YHUCIAMHU 1 VYpasuenue x2 = a.

5. JlelicTBUTEILHEIC YHCIIA. 3a7ad9. JECATUIHBIMH TPOOSMHU. I'paduaeckas IL. 11 cTp. 69-
CpaBHeHME ACHCTBUTENBHBIX CpaBHUBATH U YIOPSIOYUBATH PAlUOHAIBHBIE H WHTEPIpETAIHS. 71, Ne282
YHCe. HppanroHaIbHbIC YHCIIA, 3AMCAHHBIE C TIOMOIIBIO Haxoxnenue

KBaJIpaTHBIX KOpPHEH. MIPUOMKEHHBIX 3HAYCHUH

6. Apubmernyeckuii KBapaTHBIIT HccnenoBaTh ypaBHEHHE X° = a, HAXOAHTh TOUHbIE H KBaJPaTHOTO KOPHSL. 1.12-14,
KgpeHB- YpaBHeHUE BHA npubIMKEHHBIE KOPHU TIpH a > 0. OxkpyrieHue 4ncen. Ne323, 329
X =a HccenenoBath cBOMCTBA KBAAPATHBIX KOPHEH, IPOBOIS CBoiicTBa apu(hMETHIECKOTO

7. CBoiicTBa apupMETHICCKUX YHCIIOBBIE YKCIIEPUMEHTHI C HCHIOJB30BAHHEM KBaIPATHOTO KOPHSI. IT. 16-19,
KBaJPaTHBIX KOpHCﬁ. KaJIBbKYJIATOPA (KOMHBIOTCpa). Ne371, Ne402,
IIpeobpa3oBanue YHCIOBBIX JloKa3bIBaTh CBOHCTBA apU(PMETUIECKHUX KBAIPATHBIX 422
BBIPKCHHH, CO/ICPIKAIIIX KOpHEIf; MPUMEHATh UX I peoOpa3oBaHus
KBaZpaTHbIC KOPHA B])Ipa)Ker[ﬁ_

BrimonHaTh npeodpa3oBaHus BRIPasKEHHH, COAEPIKAIIIX
KBaJIpaTHBIE KOPHU. BEIpaxkaTs mepeMeHHbIC U3
TEOMETPHUYECKUX U (PU3NIECKUX POPMYII.

BrruucnaTs 3Ha4eHUs BBIPAXEHUN, COAEPIKALUX
KBaJIpaTHBIE KOPHH, UCTIONB3YsI TPH HEOOXOTUMOCTH
KaIbKYIIATOP.

Hcnonb3oBaTh B X0/1€ pelieHus 3aj1a4 dJeMEHTapHbIE
npeacCTaBJICHUA, CBA3aAHHBIC C HpI/I6J]I/I)KéHHI)IMI/I
3HAYEHUSIMH BEITUYLH.

3HAaKOMUTBCS C HCTOPUEH Pa3BUTHS MaTEMaTHKHU

Paznen 2. Yucaa u Bpruncienus. CTeneHb ¢ HeJbIM Moka3artesieM (3 yaca)

8. CreneHs ¢ HENbIM ITOKa3aTeNIeM. DopMyIHpOBaTh ONpeeSiCHHE CTENEHH C IeTTbIM CreneHs ¢ LEeIbIM n.37, 39,
CraHJiapTHas 3aluch Yucia. TOKa3aTelIeM. OTPHULATEIIbHBIM Ne970

9. Pazmepsl 00bEKTOB ITpencTaBasaTh 3auch OONIBIINX U MAJIbIX YHCEN B nokasareneM. CBoiicTBa Nel017
OKpYXKaroumero Mmupa, CTaHAapTHOM BUIC. CpaBHI/IBaTI) qHucjia 1 BCJIINYUHBI, CTCIICHU C LICJIbIM
JUTATETBHOCTh ITPOIIECCOB B 3arrcaHHbIe C HCIIOJIb30BaHueM crerneHu 10. nokazateneM. CTaHIapTHBIH
OKpY’KarollleM MHUpE. Hcnonb30BaTh 3a1MCh YKMCeN B CTAaHAAPTHOM BUAE AJIsS BUJ YUCIIA

10. CBoOIiCTBa CTENIEHU C IIECTBIM BBIPKCHHSI pa3MepOB 00BEKTOB, JJIUTCITLHOCTH II. 38
IoKa3aTeJjieM IIPOICCCOB B OKPYXKarOIEM MHUPC. MIpOYMUTaTh,

®opMynupoBaTh, 3aIKUCHIBATH B CUMBOJINUYECKOH (hopme Ne989

U WITIOCTPUPOBATH IPUMEPAMHU CBOMCTBA CTENEHU
C IETBIM ITOKa3aTelIeM.

[IpuMeHATh CBOWCTBA CTENEHU AJIs IPeoOpa3oBaHUS
BBIPAYKEHUM, COJIepKalIUX CTEIEHHU C LETbIM
nokasaTrelieM. BBIIONTHATE JSHCTBHS C YHCIaMU,




3aMMCaHHBIMU B CTAaHIAPTHOM Bue (YMHOXKEHUE,
JIeJIEHHE, BO3BEJICHUE B CTETICHD)

Paznen3. YpaBHeHusi u HepaBeHcTBa. KBagparHbie ypaBHenus (6 uacoB)

11. KsanparHoe ypaBHeHue. Pacno3naBaTh KBaJgpaTHbIC YPABHEHHUS. Henonnsle kBanpaTHbIe m.21, Ne518
Henonnoe kBagpaTHOE 3anuceiBaTh HOpMYITy KOPHEH KBAaAPATHOTO YPABHEHUS, | YpaBHEHUS
YpaBHEHHE. pelaTh KBagpaTHbIE ypaBHEHUS] — IOJIHbIE U Brinenenue kBagpata

12. dopmyna KOpHEH KBaIPaTHOIO HETIOJIHBIE. IByuscHa. JIMCKPUMUHAHT. I1. 22,
ypaBHeHus. Teopema Buera. IIpoBOUTH MpOCTEUIITINE UCCIIETOBAHUS KBaAPATHBIX ®opMyiia KOpHER BBIYYUTH

YPaBHEHHUI. KBaJpaTHOTO YPaBHEHUSI. (hopmyb
Pemates ypaBHEHHS, CBOASIIMECS K KBAAPATHBIM, C Teopema Buera. KOpHeii,
MOMOIIBIO TIPE0OPa30BaHUM 1 3aMEHON IEPEMEHHOM. Pewenue 3anau Ne535, .24,
HabumoaTe 1 aHamM3upoOBaTh CBA3b MEXKAY KOPHSIMH H | MaTEeMaTHKH, (PH3HUKH C No581

13. Peltienye TeEKCTOBBIX 3a7a4 C Koaq)(I)HuHeHTaMI/I KBaJIpaTHOTO YpaBHCHMUS. MOMOIIBIO KBaAPaTHBIX I1. 23, Ne561,
IIOMOILIBIO KBaJAPaTHBIX dopmynupoBath TeopeMy Bueta, a Takke 00paTHYIO YpaBHEHUH. https://resh.ed
ypaBHEHU I TEOpEMY, IPUMEHSTh 3TH TCOPEMBI ISl PELICHUs 3a/1a4. u.ru/subject/le

Pematp TekcTOBBIE 33129 anTeOpandecKuM CII0COO0M: sson/1977/mai
MEPEXOAUTH OT CIIOBECHOM (POPMYIUPOBKHU YCIOBHS n/

14. Pemenue ypaBHeHuid, 3a/la4d K ajdre0pandeckoil MOJeNr MyTEM COCTABIICHHUS Ne650(8, 1)

CBOJAIINXCS K KBaJAPATHBIM YpaBHEHU:A; p€UIaTh COCTABJICHHOC YPABHECHHUC,
HWHTEPIIPETUPOBATH PE3YbTaT.
3HAKOMHTBCS C ICTOPUEH Pa3BUTHsI anreOpbl

15. [TomyromoBast KOHTpOIBHAS KonTponupoBats u o1ieHHBaTh CBOIO paboTy. CTaBUTH
pabota LeJIM HA CJICAYIOIINH Tan 00y4YeHus

16. AHanm3 KOHTPOJIBLHOH paboTHI. Pemats npocTteiimme 1poOHO-pariioHaIbHBIE JpoOHBbIe parrioHaIbHbIE II. 25,
[Ipocreiimue npoOHO- YPaBHEHUS YpaBHEHUS Ne601(a-1),
paIoHaIbHEIE YpaBHEHUSI. 603(a)

Paznen 4. Anredpanyeckue Boipaxkenusi. KBaiparnbiii TpextwwieH (2 yaca)

17. KBajipaTHpIi TpeXuicH Pacnio3naBarh KBaJpaTHBIN TPEXUIIEH, YCTAHABIMBATD KBasipaTHpIii TpexuicH Ne543,

BO3MOYKHOCTB €r'0 PA3JIOKEHUsI HA MHOKHTEIH. https://resh.ed

Packiia/(bIBaTh HA MHOKHTENHM KB IPATHBIN TPEXUIIEH C u.ru/subject/le

HEOTPULIATENLHBIM JUCKPUMHUHAHTOM sson/1557/mai
n/

18. PaznoxxeHnue kBagpaTHOTO 3aganue Ha
TPEeXWICHA Ha MHOKUTEIN KapTOuKe

Paznen 5. Anredpanteckue BoIpaskeHus1. AJredpandeckasi 1poob (4 yaca)

19. Anrebpandeckast IpoOb. Jlenn poccuiickoit 3anuceIBaTh anredpandeckue BepaxkeHus. Haxoante Anrebpandeckoe m.1, Ne4, 12,
JonycTuMble 3HAUEHHS HayKd 00J1aCTh ONpeesIeH s PALMOHAIIEHOTO BBIPAXKEHHUS. BBIpa)KEHHE https://resh.ed
MEPEMEHHBIX, BXOSIIUX B BrInonHATE YMCI0BbIe TOACTAHOBKY M BEIYUCIISTH OcHOBHOE CBOICTBO 1pobu. | U.ru/subject/le
anredpandecKkoe BEIPAKCHUE 3HaYCHHE JPOOH, B TOM HHCIIE C TIOMOIIIBIO CrnokeHre U BEIYUTAHHE sson/1261/

20. OCHOBHOE CBOWCTBO KaJIBKYJIATOpa. GOpMYyIHpPOBATHE OCHOBHOE CBOMCTBO npoOeli ¢ OMMHAKOBBIMUA | I1.2, No24, 30
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anreOpandeckoi 1poou.
CokpaitieHue 1pooeit

anredpandeckoi IpoOH M MPUMEHSTE €0 IS
npeobpazoBaHus ApoOeit. BRIMOTHATE TEHCTBUS C

pa3HbIMH 3HAMEHATEIIIMHU.
Hanmensiee oOmiee

21. CrnoxxeHue, BHIYUTAHUE, HUrpa no anredbpandeckumu apoosmu. [IpumMeHsTh KpaTHOE. Y MHOXXCHUE U I1. 3-4, No54,
YMHOKEHHUE U JICICHNE MaTeMaTuke «JleHb peoOpa3oBaHus BRIPAKEHUH IS peIIeHuUs 3a/1a4. neneHue npodeit 74, . 5-6,
anreOpanmdecKux ApoOei. TOYHOCTH!». BripaxaTts mepemennsie u3 Gpopmyn (pu3nIecKux, CnoxxeHne, BEIYUTAHHE, Nel10, 133

22. [IpeoOpazoBaHue BEIPAKEHUIA, reOMETPHUYECKHX, OTIMCHIBAIOIINX OBITOBBIE CHUTYaIlH ) YMHOKCHHE WU JIeTICHHE 1.7, Ne150
coJiep Kalux aiaredpandeckue palHOHANBHBIX IPOOEH
npobu

Pa3nen 6. YpaBHenusi 1 HepaBeHcTBa. CucteMbl ypaBHeHui (3 yaca)

23. JIuHeliHOe ypaBHEHUE C IBYMS Pacno3naBaTh TMHEWHbBIE YPAaBHEHUS C ABYMSI JIuneliHoe ypaBHEeHUE C Ne618
MEepEMEHHBIMH, €ro rpaduk, IIepPeMEHHbIMH. JIBYMSI TIEPEMEHHBIMH.

HpAMEPBI PCHICHIS ypaBHCHAN CTpOUTH rpadUKH JIMHEHHBIX ypaBHeHUH, B ToM ymcie | | CHICHHE THHEHHOTO
B LIEJIBIX YHCTIAX. HCTIONE3YA ME(POBBIE PECYPCEL YpaBHCHH. PaBHOCI/IJ:I'BHOCTB

24, Petrenue cuctem nByx JMUHEHHBIX YpaBHEHUI No758
NHHEHHBIX YpaBHeHMI ¢ IBYMA Paznuuars napaienbHble U IepeceKaroIuecs mpsMble SIBseTCA M IApa uHcen
HepPEMEHHBIMH. 1O MX YPABHCHUSAM. pellICHHEM YpaBHEHHs?

25. PelnieHre TEKCTOBBIX 3a/1a4 C Pemate cucteMsl 1ByX JTMHEHHBIX YPABHEHHUN C JBYMS I'paduk THHEHHOTO L. 30
MOMOIIBIO CHCTEM ypaBHEHUH MIEPEeMEHHBIMH ITOJICTAHOBKOH U CIOKESHHEM. YpaBHEHUS C JBYMSI IIPOYUTATh,

Pewars poCTeHIINE CUCTEMBI, B KOTOPBIX OIHO U3 TNIEPEMEHHBIMH. AJITOPHTM Ne769
YpaBHEHUH HE SIBJISICTCS JTUHEUHBIM. noCTpoeHHs rpaguka
[IpuBoauTH rpadMUECKyr0 HHTEPIPETAIHIO PEIICHUS YDABHCHH.

P _ | Pemenue cucreMsl
YPABHCHHSA C IBYMSA IEDEMEHHBIMU M CHCTEM YPABHERMI | o pyeprit [paduueckit
C AByMs IIEPEMCHHBIMU. METO/], PELICHUS CUCTEM
Pemath TekcTOBBIE 3a/ja4n anredpandeckum cnocodboM | ypasaenuii. Croco6

noacranoBku. Croco6
CIIOKEHUSI
MaremaTtnueckast MOJEIb
CHUCTEMBI IBYX JIMHEHHBIX
YpaBHEHHUH C ABYMS
MepEMEHHBIMH.

Pasnen 7. YpaBHenus u HepaBencTBa. HepaBeHcTBa (3 yaca)

26. UncnoBble HEPABEHCTBA U HX DopMyTHUpOBaTH CBOMCTBA YUCIIOBBIX HEPABEHCTB, YucnoBble HEPABEHCTBA. n.28-29
CBOHCTBA. WUTIOCTPUPOBATH UX HA KOOPAMHATHOM MPSIMOIA, CBoiicTBa YUCIOBBIX NPOYUTATE,

JIOKa3bIBaTh areOpanuecKu. HEPaBEHCTB Ne727, 751,
[IpuMeHsTH CBOHCTBAa HEPABEHCTB B XO/I€ PEILICHUS [lepeceuenue u https://resh.ed
3aj1ay. 00bENMHEHNE MHOXKECTB. u.ru/subject/le
Perath TMHEHHbIC HEPABEHCTBA C OHOM MEPEMEHHOH, | UHCIIOBBIE MPOMEKYTKH. sson/1983/mai
n300paxkaTh perieHrne HePaBeHCTBA Ha YUCIIOBOH Kpyru Oitnepa. n/

27. HepasenctBo ¢ onHOl 1 ampens — MIPSIMOH. N300paxkeHne YUCIOBBIX m.32-34,
nepeMeHHo. JIuneliHbie MexxayHapoaHbIN Pemrates cucTeMbl THHEHHBIX HEPABEHCTB, H300pakaTh IIPOMEXKYTKOB Ha Neg16, 841
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HEpPaBEHCTBA C OJTHOM
MEPEMEHHOMN U UX pEllICHUE.

JCHb MaTCMaTUKH

pellieHre CUCTEMBI HEPABEHCTB Ha YMCJIOBOU HpsIMOit

KOOPJMHATHOM MPSAMON
HepaseHnctBo ¢ ogHOM

28. CucTteMbl TUHEHHBIX nepemeHHoM. Cuctema II. 35, Ne78
HEPaBEHCTB C OTHOM HEpaBEHCTB C OJTHOI
MEePEMEHHOMN U UX pellICHUE. [IEPEMEHHOU

Pa3gen 8. ®yukuuun. OcHoOBHbIE MOHATHS. (2 Yaca)

29. [onsiTre pyHKUINY. JlomoHoOCOBCKast Haxonuts ¢ momormpto rpaduka GyHKINU 3HAYCHUE OyHkus. 3HaueHne Crp. 270
O6nacte onpeaeneHus u accambiest «3a OJTHOH M3 pacCMaTPUBAEMBIX BEJIHMYHMH MO 3HAYECHHIO ¢ynkunu. Odnactb NPOYUTATH,
MHO)KECTBO 3HAYCHUI QDYHKIMH. | CTPAHUIIAMH JPYTOii. omnpeneneus. MHOKeCTBO https://resh.ed
CrniocoOblI 3a1aHust PyHKIHHA. LIKOJILHOTO B HecnoxHBIX cityyasix BeIpaxatb (OpMyIIoi 3HA4YeHUH QyHKIUN u.ru/subject/les

yUeOHUKAY 3aBUCUMOCTh MEX/Y BETHUNHAMH. son/3139/main
OmuceIBaTh XapakTep U3MEHEHUs OJJHOM BEINYUHEI B /

30. I'padmk pyakumu. CoiicTBa 3aBUCHMOCTH OT U3MEHEHUS IPYTrOM. 3anmaHus Ha
¢$yHKINH, UX 0TOOpaKeHUE Ha KapTouke
rpaduke. UTeHne u MOCTpOCHUE
rpaduKoB (QyHKITHHA

Pasgen 9. ®yukuun. Yuciaosblie pyHkunn (2 yaca)

31. @DyHKINH, OMUCHIBAIOLINE PacnioznaBath Buabl n3ydaembix GyHKui. [lokaspBate | TaOnuilel 3SHAUECHHIA. I1.8, cTp. 43-
IPSIMYIO U O0paTHYIO CXEMaTHYECKH TOJI0KEHNE Ha KOOPINHATHON OYHKIMK BHIA y=X° U e 46 npounTaTh,
MPOTIOPITUOHATHHBIE IUI0CKOCTH rpaduKoB ByHKIHIA BUaa: y =X, Y = X5, Y rpaduk. [Tapabona. @ynkmums | Nel80, 185
3aBUCUMOCTH, UX TPaUKH. =¥ y=|x| y = Jx E& croficTaa i
l'nnepbouna. Hcnons3oBaTh (QyHKIIMOHATBHO-TpapUUIESCKHUE .

32. Dynkunn y =x°,y = X, MPEACTaBIECHHUS IS PEIIEHUS K UCCIIeTOBAHUS rpadui, KYGquCf( ad IL15, crp. 84-

E ool . . napaboJia, ee CBOWCTBa U 86. No355
y =¥*,y=[x|; rpapudeckoe YPaBHEHMI U CUCTEM yPaBHEHUH. rpaduK ) )
pelieHre YpaBHEHUH U CHCTEM ITpuMeHsITh 1(POBBIE PECYPChI TSl MOCTPOCHUS P https://www.g
ypaBHEHUI rpadukoB (yHKITHIA eogebra.org/gr
aphing?lang=r
u

Pasnen 10. IloBTopenue, 06001menue (2 yaca)

33. Hrorosas KOHTpOsIBHAs padboTa Br16upars, puMeHsTh, OIIEHHUBATh CIIOCOOBI CPaBHEHHS

34. AHanm3 KOHTPOJIBLHOH paboTHI. qrce, BEIYUCIICHUH, peoOpa3oBaHnii BbIPaKCHUH,

IToBTOpEHME OCHOBHBIX
MTOHSITUH U METOJIOB KypCOB 7 U
8 kiaccoB, 00001IEHNE 3HAHUI

peuieHusl ypaBHEHHN.

OcymiecTBIAT CAMOKOHTPOJIb BBITTOIHAEMBIX AEHCTBUI
Y CaMOITPOBEPKY pe3yJIbTaTa BEIUNCICHUH,
npeoOpa3oBaHU, TOCTPOCHHA.

Pemats 3a1aun n3 peanbHON )XKU3HY, TPUMEHATh
MaTeMaTHYECKUE 3HAHMSI [UIA PELLIEHUS 3a/1a4 U3 IPYTHX
MIPEIMETOB.

Pemiate TekcTOBBIE 331a4H, CPABHUBATH, BEIOUPATD
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CITOCOOBI PEIICHIS 3a0a9H

9 ki1ace

Ne BocnuratenbHbIi Jdomamnee
Tema ypoka JeATeJbHOCTH 00yYaOIIMXCS IMonsiTust
ypoKa NOTEeHIHAT YPOKa 3ajaHue
Pazgen 1. Uucia u Beluucjenust. lefictBurebHbIe Uyncaa (5 4acoB)
1. IToBTOpEHKE OCHOBHBIX BHIGHPATh, IPUMECHSTh, OL[CHHBATH CIIOCOOBI OyHKkuus. 3HaueHue Nel6, Ne29
TNIOHATHH 1 METOJIOB Kypca & CpaBHEHUsI YHCEJl, BBIYUCIICHHUH, MpeoOpa3oBaHU $yskimn. O6macts
KJjacca BBIP@XKCHUIA, PELICHUS yPABHECHUIA. onpeneneHus. MHOXXeCTBO
OcCymIecTBIATH CAMOKOHTPOIb BBITIOTHSIEMBIX 3HAYCHUH DYHKIHH.
JeWCTBUI M CaMOIIPOBEPKY pe3yJiibTaTa Jlnneiinoe ypaBHeHHE ¢
BBIYHMCIICHUM, MPEeoOpa30BaHUM, TOCTPOCHUH. OJHOM TIEPEMEHHOX.
PemiaTh 3aj1aud M3 peanbHOM JKM3HH, NpUMeHsTs | MHOrowieHsl. OCHOBaHHE
MaTeMaTHYCeCKUe 3HAHUS JJIsS PELICHHS 3a7ad W3 creneHu. [1okaszarensb
JAPYTUX [IPEIMETOB. creneHu. CTeneHp yucia ¢
PemaTe TekcTOBBIC 3a/1a4H, CPABHUBATH, BEIOUpaTh | HATYPAJIbHBIM IIOKA3aTCIICM.
CIIOCOOBI pelICHUs 3a1a9u
2. Bxonnas koHTposbHas paboTa. Kontponuposats 1 olieHHBaTh cBOtO padoty. CTaBUTh
LIeJIM Ha CJISAYIOIUH dTan 00y4YeHus
3. AHain3 KOHTPOJILHOW paboThI. PasBuBaTh mpeacTaBiIeHUS O YUCIaX: OT MHOXKECTBA MHoxecTBO pauuoHansHbIX | [IpounTars
PanronansHble yncna, HaTypaJbHBIX YUCEN 10 MHOXKECTBA JHCTBUTEIbHBIX qrcen CTp. 266
VppaluoHaIbHbBIE YNCIa, YHCces.
KOHEYHbIe U OECKOHEUHbIE O3HaKOMUTHCS ¢ BO3MOKHOCTBIO MTPECTABICHUS
JeCATHYHBIE IPOOH. NeHCTBUTEIBHOrO YHCiIa KaK OECKOHEUHOM AeCATHIHON
4, MHOXeCTBO JIEMCTBUTEIBHBIX becena «Mup B JPOOH, IPUMEHSATh JISCATUUHBIC TPUOTMIKESHUS MHOX€eCTBO Ne8K3
yucen. JlelcTBUTeNbHBIE nugpax». BoeHnas PAlMOHAIBHBIX U UPPALNOHAIBHBIX YUCEIL. JIENCTBUTEIIBHBIX YUCE.
YHciIa Kak 0eCKOHEYHbIE TeMaTHKa Uzo0paxatb gedCTBUTEIBHBIE YUCTA TOUKAMH Beckoneunast 1po0b.
JeCATUYHBIE IPOOH. MaTeMaTHYECKIX KOOpPJMHATHOM NMPSIMOH. OxpyriieHue yncesn
5. CpaBHEHHE JIEHCTBUTEIHHBIX 3a/1a4. 3anuceIBaTh, CPABHUBATH U YIIOPSI0UNBATH N84,

gucen. OKpyTiaeHHe Yrced.
[Ipuknaka u oueHKa
Pe3yIbTAaTOB BEIYUCICHUI

JIEHCTBUTEIbHBIC YUCIA.

BrinonssaTs, coyeTast yCTHBIE U MUCHMEHHBIE TPUEMBI,
apudmeTnyecKre IeHCTBUS C pallMOHAIBHBIMHU
YUCIIaMU; HAXOJIUTh 3HAYEHUS CTETIEHEN C LETBIMU
MOKAa3aTEeNSIMU U KOPHEH; BBIUUCTSATH 3HAYCHUS
YUCIIOBBIX BhIPAXKEHUH.

https://resh.ed

u.ru/subject/les
son/7239/cons

pect/249105/
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[TomyunTh IpeAcTaBICHNE O 3HAYUMOCTH
NEHCTBUTEIHHBIX YHCET B MPAKTUIECKOHN NeATEIbHOCTH
YyeJloBeKa.

AHaMM3UpPOBATh U AENATh BHIBOJIBI O TOYHOCTH
MPHUOIKEHUS TeHCTBUTENFHOTO YUCIIA TIPH PEIICHAN
3a1a4.

OKpyTsITh AEHCTBUTENbHBIE YUCIIA, BBITOIHSIT
MIPUKUAKY Pe3yIbTaTa BEIYUCICHUH, OIICHKY 3HAYCHHUN
YHCIIOBBIX BBIPAKEHUM.

Paznesn 2. YpaBHeHHMSI M HEPABEHCTBA. Y DPABHEHHSI ¢ OHOI nepeMeHHoi (5 yacoB)

6. JIuneiinoe ypaBuenue. Pemenne OcBauBaTh, 3alIOMUHATh U MPUMEHATH TpapuuecKue Lenbie u qpoOHBIC Ctp. 259-260
YpaBHEHUH, CBOISIIUXCS K METOJBI TIPH PEIICHUH YPaBHEHUHN, HEPABEHCTB U UX ypaBHeHUS. bukBagpaTHoe MPOYHUTATH,
JINHEUHBIM. CUCTEM. ypaBHeHue. [[po6HO- Ne925

7. KBagpatHoe ypaBHEHUE. Pacrio3naBath nenpie U qpoOHBIE YpaBHEHUSI. pauuOHaNbHbIE YPABHEHUSA m 12
Pemenue ypaBHeHuUi, PemaTe inHeHbIE M KBaApaTHbIE YPaBHEHMUS, MPOYUTATH,
CBOJSIIIIUXCS K KBaJIPAaTHBIM. YpaBHEHUS, CBOSIINECS K HUM, IIPOCTEHIIIEe TPOOHO- No279
BukBanpaTHble ypaBHEHHUS. palUOHAIbHBIE YPABHCHUS.

8. [Ipumepsl pelieHus ypaBHEHUI [IpennaraTh BO3MOXHBIE CIIOCOOBI PEIICHHSI TEKCTOBBIX Ne935
TPEThEN U YETBEPTOM CTENEHEN 3a51a4, 00CY>KIaTh UX U PelIaTh TEKCTOBBIC 3a1a4U
Pa3I0KEHUEM Ha MHOXKHUTEIIH. Pa3HBIMH CITOCOOAMHU.

9. Peruenue JIpOOHO- 3HaKOMUTBCS C UCTOPUEH Pa3BUTHS MaTEMaTHKH I1. 13
paIoHaIbHBIX ypPaBHEHHI. MPOYUTATH,

Nel23
10. Pertienne TeEKCTOBBIX 3a1a4 TekcToBEIE 3a7a4 Ha Ne939,
anreOpanvIecKuM METOIO0M JBUKEHHUE, CILIABbI, https://foxford.
PacTBOPBI. ru/wiki/matem
atika/tekstovye
-zadachi-pro-
smesi
Paznen 3. YpaBHeHusi u HepaBeHcTBa. CHcTeMbl ypaBHeHHid (6 yacoB)

11. VYpaBHEHuE ¢ IByMs OcBauBaTh U MPUMEHATH NPUEMBI PELIEHHSI CUCTEMBI JIuneliHoe ypaBHEHUE C m. 17

MEPEeMEHHBIMH U €T0 IpaduK. JIBYX JTUHEHHBIX YPAaBHEHUN C ABYMsI IEPEMEHHBIMU U JIBYMSI IEPEMEHHBIMH. MPOYUTATH,
CHCTEMBI JIByX ypaBHEHHI, B KOTOPBIX OAHO yYpaBHeHHEe | Perienne nnHeiHOTO Ne399

12. Cuctema J1ByX JIMHEHHBIX HE SIBJISIETCS TMHEHHBIM. ypaBHeHUs. PaBHOCMIIBHOCTE | Ne414
YpaBHEHUH C IBYMS Hcnonp3oBaTh (GyHKIMOHAIBHO-TpahUIeCKH JIMHEUHBIX YpaBHEHUI
NIEPEMEHHBIMHU U €€ pellIeHHeE. MIpEICTaBICHUS AJIs PELICHNS U HCCIIET0BaHUS SBnsieTcs nu napa yucen

13. I'paduaeckas uaTEpIIpETAIIHS YpaBHEHUH U CHCTEM. perieHneM ypaBHeHUS? I1. 18
CHUCTEMBI YPaBHEHUN C IBYMS AHanu3upoBaTh TEKCTHI 33/1a4, PEIIATh UX I'paduk nunEHOTO IPOYUTATE,
MePEMEHHBIMU areOpanvyecKuM crocoOOM: IEPEXOIUTh OT CIIOBECHOW | YpaBHEHHS C IByMs Ne418
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14.

(hopMyTUPOBKH YCIOBHS 3a7]a9H K alTreOpandeckoi

MePEeMEHHBIMH. AJNTOPUTM

I1. 19

Pemenue CHUCTEM JIBYX

YPaBHEHUH, OJHO U3 KOTOPBIX MOJIETIH TyTEM COCTaBJICHHS CUCTEMBI YPaBHEHHUI; MOCTPOCHUS TpaduKa MPOYHTATE,

JIMHEIHOE, a Jpyroe — pelIaTh COCTAB JICHHYIO CUCTEMY YPAaBHEHHI; ypaBHeHUs. Pelenne Ne430, 432,

BTOPOIi cTeneHn HHTEPIPETUPOBATH PE3YJIHTAT. CHCTEMbI YPaBHCHUIA. https://resh.ed
3HAKOMHTLCS ¢ UCTOPUEH Pa3BUTUS MaTEMATHKU I'padrueckuii MeTOX u.ru/subject/les
KoHTponupoBath 1 OLleHHBATh CBOIO paboTy. CTaBUTh | PELICHUs CUCTeM ypaBHEeHHit. | S0N/1999/main
LeJI Ha CIIEAYIOMNHI 3Tarn 00y4YeHus Crnioco0 moACTaHOBKH. /

15. | TonyromoBas  KOHTpOIbHAS Croco6 croskeHust
pabora

16. Perienue TekCTOBBIX 3aa4 1. 20
anreOpanveckuM crocooom IPOYHTATS,

Ne459
Paznen 4. YpaBHenusi u HepaBeHcTBa. HepaBencTBa (S yacos)

17. AHau3 KOHTPOJIBHON UwuraTb, 3aNKCHIBATh, IOHUMATh, HHTEPIIPETUPOBATH YucnoBble HEPABEHCTBA. IIpounrtaTth
paboThl. Ynciaossie HEpPaBEHCTBA; MCII0JIb30BATH CUMBOJIUKY U CpoiicTBa YUCIOBBIX cTp. 262-264,
HEpaBEHCTBA M UX CBOWCTRA. TEPMHUHOJIOTHIO. BEITOTHITE IpeoOpa3zoBaHus HEPAaBEHCTB. Nel1000

18. JIuHeiiHble HEpaBEHCTBA ¢ HEpABEHCTB, HCTIONL30BATh A peoOpazoBaHUs o6 Nel001(G, r, x1)
OJHO TIepEMEHHOI 1 HX CBOMCTBA YMCJIOBBIX HEPABEHCTB. Pacno3HaBarhb 300paKCHUC IUCIOBBIX
peLLeHHe. JH/IHeP:IHLIe Y KBaJ[PaTHbIC HEPABCHCTBA. E’emaTL TPOMEXKYTKOB Ha .

10. CHCTOMBL THHOHHEIX JTUHEWHBIE HEPABEHCTBA, CUCTEMBbI JIMHEHHBIX KHOOPHHHaTHOH HPSMOH. Ne399(a, 6)
HEPABEHCTB C OMIHOM HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIFOUAOIINX CpaBCHCTBA C IgYMH
ITePEMEHHOIE 1 UX PEIIICHHE. KBaJ[paTHOE HEPABEHCTBO, U peIlaTh UX; 00CYXKIaTh HEPEMCHHBIMH. LHCTEMBI

MOJIyYEHHbIE PEIICHHUS. HEPABEHCTB C IByMA

20. KBazpaTHbie HepaBeHCTBA U N300paxarh pelicHue HEPaBEHCTBA U CUCTEMBbI HEPEMEHHBIMU m. 14
UX pEIICHHC. HEPABEHCTB Ha YHCIOBOU MPAMON, 3aITMCHIBAT IpOvNTaTh,

pelIeHre C MOMOIIHI0 CHMBOJIOB. Ne306

21. I'padudeckast HHTEpIpETAIs Pemate kBaspaTHBIE HEPABEHCTBA, HCIIOJB3YS m21
HEPABEHCTB U CUCTEM rpadu4ecKue MpeICTaBIeHNUs. MIPOYMTATb,
HEPABEHCTB C IBYMSI OcBauBaTh 1 MPUMEHATH HEPABEHCTBA MPU PEIICHUN Ned486
TIepeMEHHBIMH Pa3NIUYHBIX 337[a4, B TOM YUCJIE TIPAKTHKO-

OpPHEHTHPOBAHHBIX
Paznen 5. ®yukuuu (4 yaca)

22. Ksanparnunas dyHkius, eé Hrpa o matemaTtuke | Pacro3HaBath BUJbI H3y4aeMBbIX (hyHKITHIT; KBanpatnunas ¢pynkuus, ee IL. 1-2, Ne33,

rpad¥uK 1 CBOWCTBA. «/lennb TouHOCTH!». HILTIOCTPUPOBATH CXEMaTHYECKH, OOBSICHATD rpaduk, napabona. . 5
pacnojoxxeHue Ha KOOPJIMHATHOM MJIOCKOCTH Koopaunarel BepIIMHbI IpoYnTaTh,
rpapuxoB Qynkumii Buga:y = kx, y = kx + b, y | mapabousl, ock cummerpun. | Ne91, Ne93

23. [Tapa6omna, koopAMHATHI =:—i y = ax’, y = ax’, y =%, y = k|8 |T padux u CBOI?ICZTBa m 6
BEpILHHbI 1apadOIIbL, 0Ch 3aBUCHMOCTH ~ OT  3HAueHHHl  KOd( HIHMEHTOB; QyHIImM y = ax 5 , | TpouMTatb,
CHMMETPHH apaboIb. ONKMCBIBATH HX CBOMCTBA. I'padun q’yHKH?H y=ax Nelll, m. 7,

+N 1y = a(x-m) Nel26,
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PacrnioznaBath kBajipaTHUHYIO QYHKIHIO 1O hopMmyIie.
[MpuBOIUTH TPUMEPHI KBAPATHYHBIX 3aBUCMOCTEH 13
peaNbHOM KU3HU, PU3UKU, TECOMETPHUHU.

BrsBIATE M1 060011aTH 0COOCHHOCTH Tpaduka

[paduk QpyHKIHH Y = ax’ +
bx +c

https://resh.ed

u.ru/subject/les
son/1995/main
/

24. | T'paduxn ¢pyuxmuii:y = kX, | 1 anpems — KBajpaTHUHON GyHKIMK Y = ax® + bx + c. Ne23 crp. 11,
y = ke + b,y :";" MexyHapoIHBIH Crpouts u H306pa)K’.in CXEeMaTH4YeCcKd TpapuKH https://www.g
JI€Hb MaTEMaTHKH. KBaJpaTUYHBIX (QYHKIHH, 3aJaHHBIX (OPMYIaMu BUAA eogebra.org/gr
y=axty=ax’+qy=aXx+ p)?y=ax+ aphing?lang=r
bx + c. u
AHanu3upoBaTh U NPUMEHATh CBOMCTBA U3YyUEHHBIX
25. I'padpuxu GpyHkOumii: y = (GyHKUIUH U1 UX TOCTPOEHHS, B TOM YHCJIE C TIOMOIIBIO Ne49 ctp. 21,
ax’, y = ax’,y=/x, y= (POBBIX PECYPCOB Ne96 ctp. 37
ad
Paznen 6. UncsioBble mociie10BaTeJIbHOCTH (6 4acoB)
26. [TonsiTue uncnoBoit JlomoHOCOBCKast OcBauBaTh 1 MMPUMEHATH UHJIEKCHBIE 0003HAYEHUS, [TonsiTue m. 24
[TOCIIEI0BATENBHOCTH. accambies «3a CTPOMTH PEUEBBIE BHICKA3BIBAHMS C UCTIOIB30BAHHEM MOCIIEA0BATENIEHOCTH MIPOYUTATE,
CTPAHULIAMU TEPMUHOJIOTHH, CBA3aHHOU C IMTOHATHEM Apudmernueckas Ne562
27. 3ajjaHue  TOCNEJI0BATEIIPHOCTH | IIKOIBHOIO MOCJICAOBATCIBHOCTH. mporpeccus No566
PEKyppeHTHOH  Qopmynoi yueOHUKa» AHanuzupoBatk GOpMyIy N-TO WieHa CyMMa nepBbIX N 4JIEHOB
(dbopmyoii n-ro uieHa MOCJIeIOBATENILHOCTH WIIN PEKYPPEHTHYIO hopMymy 1 apupMeTHIeCKOi
BBIYHCIISTH YWICHBI TOCIEA0BAaTEIbHOCTEN, 3aJaHHBIX MIPOrPECCUH; pelIeHne 3a1a4
28. Apupmernyeckas u 3TUMHU QOPMYIaMH. C UCIIOJIb30BAaHUEM IL. 25
reoMCTprYCCKas Mnporpeccun YcraHaBnMBaTh 3aKOHOMEPHOCTH B TIOCTPOCHUU (hopMyJIBL. poYHTaTh,
HOCJIEI0BATENBHOCTH, €CJIM BBIIMCAHEI IIEPBHIE I'eomerpuueckas nporpeccust | Ne577, 580, m.
HECKOJIBKO €€ YJICHOB. CyMMa nepBbIX N 4JIEHOB 277 mpounTars,
PacnioznaBath apupMeTHIECKYIO U TEOMETPUIECKYIO reOMETPHUYECKON Ne628,
MIPOTPECCUH IPH Pa3HBIX criocobax 3aaaHusl. nporpeccuit; pemenue 3anau | https://resh.ed
Pemmath 3a/1aun ¢ MCIIONMB30BaHIEM (GOPMyIT N-ro wieHa | ¢ ucronb3oBanuem Gopmyin. | U.ru/subject/les
apu(MEeTHIECKOI U FreOMETPUUECKON POTPECCHH, Pacuer Bospacranus Bkiaga | S0n/2007/main
CYMMBI TIEPBBIX N YJIEHOB. (CIIOKHBIE TIPOLIEHTHI) 110 /
N300pakathb 4iieHbI OCIEI0BATEILHOCTH TOYKAMH Ha ¢dopmyIe n-ro uneHa
29. | ®opmyIbl n-To YIeHa KOOPJAMHATHOM MJIOCKOCTH. TEOMETPHUYECKON 1. 26
apu(hMETHIECKON 1 PaccMmaTpurBaTe npuMeEpHI MPOLIECCOB U SBIEHUN U3 MPOTPECCHU. po4nTare,
r€OMETPHIECKON POTPECCHH, PEanbHOM XU3HH, HILTIOCTPUPYIOIIHME U3MEHEHHUE B Ne605, 1. 28
CYMMBI IICPBBIX N YICHOB apu(METHIECKOH TPOTPeCcCHr, B TEOMETPUIECKON MIpOYHTATh.
[POTPECCHH; N300paXaTh COOTBETCTBYIOIHE Ne650



https://resh.edu.ru/subject/lesson/1995/main/
https://resh.edu.ru/subject/lesson/1995/main/
https://resh.edu.ru/subject/lesson/1995/main/
https://resh.edu.ru/subject/lesson/1995/main/
https://www.geogebra.org/graphing?lang=ru
https://www.geogebra.org/graphing?lang=ru
https://www.geogebra.org/graphing?lang=ru
https://www.geogebra.org/graphing?lang=ru
https://resh.edu.ru/subject/lesson/2007/main/
https://resh.edu.ru/subject/lesson/2007/main/
https://resh.edu.ru/subject/lesson/2007/main/
https://resh.edu.ru/subject/lesson/2007/main/

30.

N3o0paskeHme YICHOB
apuPMETHICCKON U
FEOMETPUYECKON IIPOrpeccuit
TOYKaMHU Ha KOOPAUHATHOMU
IJIOCKOCTH

3aBUCHMOCTH Ipad)uecKu.

Pemrate 3a/1auu, cBSI3aHHBIE C YHCIOBBIMU
MOCJIeIOBATENILHOCTSIMH, B TOM YHCIIE 3a7a4H U3
peanbHOM KU3HY € UCITOTh30BaHUEM IIH(PPOBBIX
TEXHOJIOTHH (IIEKTPOHHBIX TAOHUII, TpadhUICCKOTO
KaJbKYJISITOpa | T.IL.).

Ne626

31. JIuneHHbIil 1 Ne658, Ne877,
AKCIIOHCHITUATLHBIA POCT. Ne&80,
CJ105KHbIE TIPOLIEHTHI https://ppt-

online.org/132
3612
Pasnen 7. [loBTOpenue, 00001eHue, cucTreMaTu3anus 3HaHuii (3 yaca)

32. | lloBropenue, 0600IIEHNE 1 Pemenue
CUCTEMATU3ALMSI 3HAHUI TPEHUPOBOYH

bIX 3ama4 ' BD

33. | UroroBas KoHTpoOIBHAs paboTa KonTponupoBats 1 o1ieHHBATh CBOIO paboTy. CTaBUTH

TIEJIM Ha CIICAYIONINH Tan 00ydYeHus

34. | Ananu3 KOHTPOJIBHOH pabOTHI.

O000111eHME U CHUCTEMATU3ALH
3HAHUN
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VIl.  Onmucanme  y4eOHO-METOAMYECKOT0O M  MaTepHAJbHO-TEXHHMYECKOIo  olecnmevyeHMs
o0pa3oBaTe/IbHOIO Mpolecca

HopMaTuBHO-TIpaBOBbIe HCTOYHUKH COCTABJIEHHUS Y4e0HOI MPOrpaMMbl

1. ®enepanbHBIi TOCYNApCTBEHHBIH 00pa30BAaTENBHBIA CTAaHIAPT OCHOBHOIO OOIIEro oOpa3oBaHUs
(6a30BBIi YPOBEHB), YTBEP)KIACHHBINA NMPHUKa3oM MuHHCTEpcTBa 00pazoBanus U Hayku PD ot 17 nexabps
2010 1. Nel897 «OO6 yTBepkIeHHH (enepaTbHOr0 TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa
OCHOBHOTO 00111eT0 00pa3oBaHus» (C K3MEHEHUSAMU U TOTIOTHEHHUsIME OT 31 mas 2021 r.);

2. @enepanbHBI TOCYIAPCTBEHHBIM 00pa30BaTENbHBIN CTAaHAAPT OCHOBHOTO OOIIEro OOpa3oBaHMS,

YTBEPKACHHBIN MprkazoM MunucrepcTBa npocsenieHus: Poccutickoit @eneparuu ot 07.12.2022 Ne 568;

3. ®exnepanbHas 00OpazoBaTeNbHas MPOrpaMMa OCHOBHOTO 0O0IIEro 00pa3oBaHusl, YTBEP)KACHHAs IPHKA30M

MunucrepcerBa npocBemenus Poccuiickoit denepanuu ot 18 mas 2023 1. Ne 370 (3apeructpupoBaHHas

MunucrepctBoMm roctuiiu Poccuiickoit @enepaunu 12 urons 2023r. Ne 74223);

4. OenepanbHbI MEpeYeHb YUYEOHHMKOB, PEKOMEHJIOBAaHHBIX (JAOMYIIEHHBIX) K HCHOJb30BAHUIO B

00111e00pa30BaTENIHLHOM IPOIECCeE B 00pa30BaTENBHBIX YUPSKIACHUSAX, pEaTM3YIOMINX 00pa3oBaTeIbHbIC

nporpaMmbl  o0mero o0pa3oBaHUST M HMMEIOIIUX TOCYJApCTBEHHYIO aKKpEAWTAlUIo, C Y4eTOM

YTBEpKJIEHHOTO Npuka3zoM Munucrepcrsa npocsemienus Poccuiickoit ®eneparyu ot 20 mast 2020 r. Ne

254 na 2022 — 2023 yueOHblii roj;

5. @enepasibHas pabouas mporpamma Mo wmaremartuke (it 7 — 9 kjaccoB 00pa3oBaTENIbHBIX

opranm3anuii), M., 2023 r.

YueOHast U cipaBo4YHasi JUTepaTypa

1. Makapsrues, FO. H. Anre6pa: yueOHuk st 7 kiacca oOuieoopasoBarenbHbIx yupexaenuii / FO. H.
Makaperues, K. 1. Hemkos, H. I'. Munmiok, C. b. CyBoposa; nox pea. C. A. TemsikoBckoro. - M.:
[Ipocsemenue, 2014.

2. Makaperues, 0. H. Anre6pa: yueOnuk ans 8 xinacca obmeoOpazoBaTenbHbIX yupexxaenui / 0. H.
Makapsrues, K. 1. Hemkos, H. I'. Munntok, C. b. CyBoposa; nox pea. C. A. TensikoBckoro. - M.:
[Ipocsenienue, 2014.

3. Makapsrues, 0. H. Anre6pa: yueOnuk ans 9 kinacca obmeodpaszoBarenbHbIX yupexaenuit / F0. H.
Makaperues, K. 1. Hemkos, H. I'. Munmiok, C. b. CyBopoga; nox pea. C. A. TemsikoBckoro. - M.:
IIpoceemienue, 2014.

4. Jlupaktuueckue maTtepuaisl 1o ainreope. 7 knacc / JI. W. 3Basuy, JI. B. Ky3nenosa, C. b. CyBoposa.
- M.: Ilpocsemenue, 2019.

5. Aurebpa. Iunaktudeckue marepuansl. 8 kimace / B.M. XKoxos, FO.H. Makaperues, H.I'. MuH10K.-
M.: Ilpocsemenue, 2012.

6. Aunrebpa. Aunaktudeckue marepuaisl.9 kimace./ KO.H.Makapsraes, JI.b. Kpaitnesa, H.I'. Munmtok. —
M.: Ilpocsemenue, 2019.

7. Munmok H. T .Anrebpa. Meroanueckue pekoMeHAaluu. 7 kiacc : ydeO. mocobOue ans
obmeobpasosar. opranuzanuii / H. I'. Munmiok, U. C. llneikoBa. — M. : [Ipocsemenue, 2017.

8. Munmok H. T .Anrebpa. Meroanueckue pekoMmeHganuu. 8§ kiacc : yueb. mocobue ans
obmeobpasosar. opranuzaruii / H. I'. Munmiok, U. C. llneikoBa. — M. : [Ipocsemenue, 2016.

9. Munmok H. T'.Anrebpa. Meroauueckue pekoMeHaaruu. 9 kimacc : yded. mocobue ans

obmeobpasosar. opranuzaruii / H. I'. Munmiok, U. C. lllneikoBa. — M. : [Ipocsemenue, 2017.
DJ1eKTPOHHbIE HCTOYHUKH JIJIsI HCIO0JIb30BAHUS B y4e0HOM TpoIiecce
1. http://www.prosv.ru - caiit usnatenscta «IIpocBerenue» (pyoprka «MaremaTuka)
2. http:/www.mnemozina.ru - caiit u3aresnbctBa MHeMo3uHa (pyoprka «MaTemMaTuka)
3. http:/www.drofa.ru - caiit uzgarenscrsa J[poda (pyopuka «MaTemMaTHkay)
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Geogebra - npunoxeHue ¢ OTKPBITBIM UCXOTHBIM KOJIOM, CIIEUATBHO pa3paboTaHHOE KaK CPEACTBO
U3y4eHUs U 00ydeHUs: TeOMEeTpUH U anreodpe.
https://resh.edu.ru/ - Poccuiickasi 37€KTpOHHAs IIIKOJIA.
https://fipi.ru/ - denepansHOE TOCYAaPCTBEHHOE OIOKETHOE HaydHOE yupekaeHue «DenepaabHbIi
MHCTUTYT MEJarorMuecKuX M3MEPEeHU» 3aHUMAeTCs HCCIIEAOBAaHUSAMH B O0JIACTH OIICHKH KauecTBa
oOpazoBaHHs
VIII. Ilnannpyembie pe3yabTaThl H3y4eHHUs] Y1eOHOI0 peaMeTa ajaredopa

[TpeaMeTHBIE Pe3yabTaThl OCBOCHUS ITPOTPAMMBI YIEOHOTO Kypca «Anredpay.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS IPOTPaMMbI YU€OHOT0 Kypca K KOHIy 00y4eHHs B 7 KJjacce.

Yuciia 1 BbIYMCTICHUSA

o u


http://www.ege.edu.ru/
http://www.ege.edu.ru/
https://resh.edu.ru/
https://fipi.ru/

BbimonHATe, coyeras yCTHblE M NHCbMEHHBbIE NpUEMBI, apudMeTHUECKUe JACHCTBHUS C
palMOHAIbHBIMU YHCIIAMHU.

HaxoauTe 3Ha4YeHHs YHUCIOBBIX BBIPAKEHHH, NMPUMEHATH pa3zHOOOpasHblE CHOCOOBI M MPUEMBI
BBIUUCIICHUS 3HAUYCHUH APOOHBIX BBIPAXKEHUH, COIEPKAILNX OOBIKHOBEHHBIE U JECSTUYHBIE JPOOH.

[lepexoauTb OT OJHOM (OPMBI 3aMKCH YHCEN K APYrod (mpeoOpa3oBhIBaTh JECATHYHYIO TPOOb B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO IECATUUHYIO JpOOBb).

CpaBHUBaTh U YNOPSAJOYMBATh PALIMOHAJIbHBIE YUCIIA.

OKpyrasTh Yyncia.

BbINONHATE TNPUKHUAKY W OLEHKY pe3yjbTaTa BBIUMCIEHMH, OLEHKY 3HAUEHUN YHMCIOBBIX
BBIPAKCHUH. BBIIOIHATE AEUCTBUS CO CTENEHSIMHU C HATYPAJIBHBIMU I10KA3aTEIISAMU.

[IpuMeHsTh IPU3HAKU JEIMMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATypaJIbHbIX YHCEIL.

Pemarp  NpakTHKO-ODUEHTHUPOBAaHHBIE  3a/Jayd, CBS3aHHBIE C  OTHOIICHHUEM  BEIUYHH,
IIPOIOPLIMOHAIBHOCTBIO BEJIUYMH, MPOLEHTAMU, HHTEPIPETUPOBATH PE3YyJibTAaThl pEIICHUs 3aJady C
yu€TOM OrpaHUYEHUI, CBA3aHHBIX CO CBOMCTBAMHU PacCMATPUBAEMBIX OOBEKTOB.

Auaredpanyeckue BbIpaKeHHs

Hcnonp3oBarh anredOpanyeckyro TEPMHUHOJIOTUIO U CHUMBOJIMKY, HpPUMEHATh €€ B mpolecce
OCBOEHUS y4eOHOI0 MaTepuaia.

HaxonuTh 3HaueHust OyKBEHHBIX BbIPAKEHUM IPU 3aJaHHBIX 3HAUEHHUSX EPEMEHHBIX.

BoinonHATe 1npeoOpa3oBaHUs 1LIEJOTO0 BBIPAKEHUS B MHOIOWIEH NPHUBEIECHHUEM MOJ00HBIX
CJIaraeMbIX, PaCKphITHEM CKOOOK.

BbINONMHATE YMHOXKEHHE OJIHOYJIEHAa HAa MHOTOYJIEH M MHOTOYJIE€HAa Ha MHOIOWIEH, NPUMEHSTh
(dbopMyIIbl KBaipaTa CyMMBbI U KBajjpaTa pa3HOCTH.

OcCylecTBIATh pa3oKEHUE MHOTOUYJIEHOB HAa MHOMKUTEIM C IIOMOILIBIO BBIHECEHMSI 32 CKOOKHU
00111er0 MHOXKUTEIS, TPYIIIIUPOBKYU ClIaraeMblX, IPUMEHEHUs (OpMYI COKPALIEHHOTO YMHOXKEHUS.

[IpumensTh npeoOpa3oBaHMs MHOTOWIEHOB JJIsl PEUIEHMs] Pa3IUYHbIX 3a/lad U3 MaTeMaTUKH,
CMEXKHBIX IIPEIMETOB, U3 PEaIbHON IIPAKTUKHU.

Hcnonp30BaTh CBOKMCTBAa CTENEHEW C HATypajbHBIMH MOKa3aTesIMH JJIsl  [peoOpa3oBaHuUs
BBIPAKCHUM.

YpaBHeHus U HepaBeHCTBa

Pemarp nuHeElHbIE YpaBHEHMS ¢ OJHOM NEPEMEHHOM, IPUMEHSIS NTpaBUIIa NIEPEX01a OT UCXOIHOTO
YpaBHEHHUS K paBHOCHJIbHOMY eMy. [TpoBepsTh, sIBIsIeTCS JIM YMCIO KOPHEM YpaBHEHUS.

[TpumensTH rpaduyeckre MeTO/Ibl P PELICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonOuparh mnpuMepsl Map 4YHUCEIN, SIBJISIOMIMXCS pPEIIEHUEM JIMHEHHOro YpaBHEHHsS C JIByMS
IIEPEMEHHBIMH.

CrpouTh B KOOPAMHATHOM IJIOCKOCTU TpaduK JMHEWHOTO YpaBHEHHS C JIByMsl IE€pEMEHHBIMU,
NOJIB3YsICh TpaIKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemath cucteMbl IBYX JTMHEWHBIX YPaBHEHUH C IByMS IIEpEMEHHBIMU, B TOM YHCJIE TpapUUECKH.

CocTaBiATh M pellaTh JUHEHHOE YpaBHEHHE WM CHCTEMY JIMHEWHBIX YPAaBHEHHMH IO YCJIOBHIO
3aJ1auM, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJ1auM MOJIyYE€HHBIN pe3ysbTar.

DyHKUMH

N300paxaTh Ha KOOPIUHATHON MPSAMOM TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM KOOpIUHATAM, JIy4H,
OTpPE3KH, HHTEPBAJIbI, 3aAIIUCHIBATH YNCIIOBBIC IPOMEKYTKU Ha alnredpanyeckoM s3bIKe.

OTmeudaTh B KOOPJMHATHOM IJIOCKOCTH TOYKHM IO 3aJlaHHBIM KOOpJIMHATaM, CTPOUTH TIpa(UKu
TuHEeWHBIX QyHKIMi. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh ¢ TOMOIIBIO (DYHKIMI U3BECTHBIE 3aBUCMOCTH MEX]Ty BEIMYMHAMU: CKOPOCTb, BpeMS,
paccTosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTD, IPOU3BOAUTEIBHOCTD, BpeMsl, 00bEM pabOTHI.

Haxomuts 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[TonumaTh rpaduyeckuil crnocod MpPeACTaBICHUS U aHalM3a HWHPOpPMAalUH, U3BIEKaThb U
MHTEPIPETUPOBATH HHPOPMALIHIO U3 TPApUKOB pPeaIbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS TPOrpaMMbl yIeOHOTO Kypca K KOHITy o0y4ueHHs B 8 Kiacce.

Yucsia v BbIYUCICHUSA

Hcnonp30BaTh HayaJlbHbIE MPECTABICHNS O MHOYKECTBE JEHCTBUTENBHBIX UUCEIN ISl CPAaBHEHUS,
OKPYTJICHHS ¥ BBIYUCIICHUN, N300pakaTh IEHCTBUTEIbHBIC YHCIIa TOUKAMU Ha KOOPIWHATHOM TPSIMOM.

[IpuMeHATh MOHATHE apU(PMETUUYECKOTO KBAJPATHOTO KOPHSA, HAXOIWThb KBaJpaTHBIC KOPHH,
UCHOJb3Yysl MPH HEOOXOAMMOCTH KaJbKYJISITOP, BBIIOIHATH MPEoOpa3oBaHMs BBIPAKEHHH, COIEpIKaIlnX
KBaJIpaTHbIE KOPHHU, UCIOJIb3Yys CBOMCTBA KOPHEH.



Hcnonb30BaTh 3amucH OOJBIIMX M MANbIX YHCEN C MOMOINBIO JECATUYHBIX IpoOel M creneHen
gucia 10.

Auredpanyeckue BbIpasKeHUs

[IpuMeHATh MOHSTHE CTENEHM C LIEIbIM I1OKa3aTesIeM, BBIMOIHATh IMPeoOpa3oBaHUs BBIPAXKEHUH,
COJZIep KAIIMX CTEIECHHU C LEIBbIM I10Ka3aTeIIeM.

BbINONHATE TOXJECTBEHHBbIE NPeoOpa30BaHMs PALMOHAIBHBIX BBIPAXKEHUM Ha OCHOBE MpaBUII
JEHCTBUI HAJl MHOTOYWICHAMH U aJlreOpandecKuMH IPOOsMHU.

PackiagpiBaTh KBaspaTHbIN TPEXUICH HA MHOKHTEIIH.

[TpumensaTh mpeoOpa3oBaHUsl BBIPAKEHWN I pEIICHUS pa3IM4YHBIX 3a7ad M3 MaTeMaTHKH,
CMEXKHBIX ITPEIMETOB, U3 PEaJIbHON IIPAKTUKHU.

YpaBHeHusI U HEPaBEeHCTBA

Pemarp nuHelHblE, KBaJpaTHbIE YPABHEHHsS W PALMOHAJIbHBIC YPABHECHMSI, CBONAILUECS K HUM,
CUCTEMBI JIBYX YPAaBHEHMM C IBYMs IEPEMEHHBIMU.

IIpoBoguTh IHpoCTEHIIME HCCIECNOBAaHUS YPABHEHMM M CHCTEM YpPaBHEHUH, B TOM YHUCIE C
NpUMEHEHHEM TpaUYecKux MpeCTaBIeHUN (yCTaHAaBIMBaTh, MMEET JIM YpaBHEHHE WM CHCTEMa
yYpaBHEHUH PELICHHUs, €CIIM UMEET, TO CKOJIbKO, U IIpoyee).

[lepexoauTh OT CIOBECHOH (HOPMYIHPOBKH 3amauu K €€ anreOpandeckod MOJENH C TOMOIIBIO
COCTAaBJICHHSI YPABHEHMsI WM CUCTEMBbl YPAaBHEHUM, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y ITOJIYYEHHBIN pe3yibTarT.

[IpuMeHsTh CBOMCTBA YHUCIIOBBIX HEPAaBEHCTB MJI1 CPAaBHEHHs, OLIEHKH, pelIaTh JIMHEHHbIE
HEPaBEHCTBA C OJHOW IMEPEMEHHONH M WX CHCTEMBI, JaBaTh IpaUUYecKyl0 HIUTIOCTPALUI0 MHOXKECTBA
pELIEeHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKIUH

[loHuMaTh W HCIONB30BaTh (YHKIMOHAIBHBIE IOHATHA M S3bIK (T€PMUHBI, CHMBOJIMYECKHE
0003HAaYCHHS), OMNpPENENATh 3HAUeHHWE (QYHKIMU TO 3HAYCHUIO apryMeHTa, ONpEAeISTh CBOMCTBA
¢byHkIuM Mo e€ rpaduky.

Crpouts rpauKu 31€MEHTapHbIX PYHKLINN BUA:

y=k/xX,y=x°y= X3,y = |x|, y = VX, OIHCHIBATH CBOICTBA YHCIIOBOI (YHKIIHH 110 €& rpaduKy.

[IpenmMeTHBIE pe3ybTaThl OCBOEHHUS IPOrpaMMbl Y4eOHOT0 Kypca K KOHIy 00ydeHus B 9 kiiacce.

Yuciia 1 BBIYHCTICHUSA

CpaBHUBaTh U YIOPSAJOYMBATh PALlMOHAIIbHBIE U HPPALIMOHATILHBIE YHCIIA.

Beimonuate apudmernueckue AEHCTBUS C palMOHAIBHBIMU YHCIAMM, COYeTas YCTHblE U
MIACbMEHHBIE TPUEMBI, BBITTOIHATH BBIYUCICHUS C UPPALMOHAIBHBIMU YUCIIAMH.

HaxoauTs 3Ha4eHNs CTENEHEN ¢ LENbIMU NIOKA3aTeNIMUA U KOPHEN, BBIUNCIISITh 3HAYEHUS YMCIOBBIX
BBIPA)KCHU.

OKpyryATh JNEWCTBUTENBbHBIE YHCIIA, BBIMOJIHATH IPUKHUIKY PpEe3yJlbTaTa BBIYMCIEHUM, OLIEHKY
YHUCJIOBBIX BBIPAXKEHUM.

YpaBHeHHS U HEPABEHCTBA

Pemate nuHEHHBIE M KBaJpaTHBIC ypPaBHEHWS, YPAaBHEHHMs, CBOJAIIMECS K HHMM, IPOCTEHIINE
IpoOHO-pallMOHATILHBIC YPABHEHHUS.

Pemrate crcreMsl ABYX JIMHEWHBIX YPAaBHEHHUN C IByMs IEPEMEHHBIMU U CUCTEMBI JIByX YPaBHEHUH,
B KOTOPBIX OJIHO YPAaBHEHUE HE SBIISICTCS JIMHEHHBIM.

Pemarp TekcTOBBIE 3a7aun anredpandeckuM CrocoOOM C TOMOIIbIO COCTaBJICHMS YpaBHEHHS WU
CUCTEMBI JIBYX YPaBHEHHMH C ABYMs [IEPEMEHHBIMHU.

[IpoBomuTh mpoCTEHIIME HCCICNOBAaHUSA YPAaBHEHUHM M CHUCTEM YpPAaBHEHMU, B TOM 4YHCIE C
IpUMEHEHHEM TpadUyecKux MpeACTaBIeHUN (ycTaHaBIMBaTh, MMEET JM ypaBHEHHWE WJIHM CHCTEMa
YpaBHEHUH pellleHusl, €ClIU UMEET, TO CKOJIbKO, U TIpoyee).

Pemrate nuHElHbIE HEPABEHCTBA, KBAapaTHbIE HEPABEHCTBA, M300pa)xaTh pelIeHHe HEepaBEHCTB Ha
YHUCJIOBOM MTPSIMOM, 3aIIMCHIBATh PELICHHE C TIOMOIIBIO CHUMBOJIOB.

Pemate cuCTEMBI JIMHEHMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOIIME KBAJIpPaTHOE
HEPaBEHCTBO, U300pa)xkaTh pelIeHHE CUCTEMbl HEPAaBEHCTB Ha YHCIOBOM MPSMOIi, 3aIIUCBHIBATH PEIICHUE C
IIOMOILIbI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPH PELICHUH Pa3IMYHBIX 3a7ad.

DyHKUMH

Pacnio3HaBaTh (yHKIMHU U3y4EeHHBIX BUIOB. [I0Ka3bpIBaTh CXeMaTUYECKH PACIIONOKEHHE Ha
KOOPAMHATHOH MJIOCKOCTH TpaduKoB (PyHKIMIA BUAA:



y=kx,y=kx+b,y=kix,y=ax*+bx+c,y=x> y=1x,y = ||, B3aBucuMocT: OT 3Ha4YCHHii
K02(pPUITMEHTOB, ONMMMCHIBATh CBOMCTBA ()YHKITUMN.

Ctpouth U M300paxkaTh CXEMaTHUYSCKH Ipa)MKu KBaJIPAaTHUYHBIX (YHKIUI, OMUCHIBATH CBOWMCTBA
KBaJpaTUYHBIX (PYHKIUH 10 UX TpaduKam.

Pacrnio3naBath KBajpaTHuHy!0 (YHKIHIO 10 (GopMyse, NPUBOJUTL MPUMEPHI KBaIPATHUHBIX
(byHKIUH U3 peallbHOM KHU3HH, GU3UKU, TECOMETPHUH.

YucsioBbIe MOCIEI0BATEIHLHOCTH U MPOrPecCH

Pacrnio3HaBath apupMeTHIECKYIO M TEOMETPUIECKYIO TIPOTPECCUH MIPH Pa3HbIX CIIOCcO0ax 3aaHusl.

BBIMONHAT,  BBIYMCIACHHUS C HCIOJAb30BaHMEM (OPMYJI N-ro WieHa apu(pMeTHUYecKoil u
TEOMETPHYUECKON MTPOTPECCUi, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4IeHbI OCIECI0BATEIIBHOCTA TOYKAMH HA KOOPIUHATHOW TIOCKOCTH.

Pemrate 3amaum, CBsI3aHHBIC C YHCIOBBIMH IIOCJICIOBATEIBHOCTSAMH, B TOM YHCJC 3aTadd W3
peanbHOM KU3HHU (C UCTIONIB30BAHUEM KAJIBKYIATOPA, IIU(PPOBBIX TEXHOJIOTHH).

Kpurtepuu onenuBanus no ajaredpe Ha 6a30BoM ypoBHe 00pa3oBaHusl

PexoMenganuu mo orneHke 3HaHUN, YMEHUIN 1 HABBIKOB 00YYAOIIKUXCS IO MaTeMaTHKe:

OHI/IpaHCB Ha 5TU PpCKOMCHAAIUHN, YUUTCIIb OLICHUBACT 3HAHUA, YMCHHA U HABBIKA 06yqa10m1/1xc;1
C YYETOM MX WHIUBUAYATbHBIX OCOOEHHOCTEH.

1.Conepxanue u o00BeM Marepuana, TOJJICKAIIEr0 TMPOBEpPKe, orpeAensercs pabdodeit
nporpamMmoii. [Ipu mpoBepke ycBOeHHsS MaTepuaia HYKHO BBISBISTH MOJHOTY, NMPOYHOCTH YCBOGHUS
yYdyalquMUcCa TCOPpUH U YMCHUSA NPUMCHATD €€ Ha MPAKTUKE B 3HAKOMBIX U HC3HAKOMBIX CUTYallHUAX.

2.0cHOBHBIMH (pOpMaMH MPOBEPKU 3HAHUNA U YMEHUI 00ydYaromIUXCs MO0 MAaTeMaTUKE SBIISIOTCS
MUCHMEHHAs! KOHTPOJIbHAS paboTa U YCTHBIN OIpocC.

3.Cpeau morpeurHocTeil BBIISISIIOTCS OMIMOKH U Heno4deThl. [lorpemHocTs cunTaeTcs: OUIMOKOM,
€CJIn OHa CBUACTCILCTBYCT O TOM, 4YTO YYCHHK HC OBJIaACI OCHOBHBIMHW 3HAHUAMH, YMCHHAMU,
yKa3aHHbBIMH B mporpamMe. K Hegoyeram OTHOCATCS MOTPEIIHOCTH, CBUAETEILCTBYIOIIUE O
HE/IOCTaTOYHO IOJHOM WJIM HEAOCTATOYHO MPOYHOM YCBOCHHWM OCHOBHBIX 3HAHWN M YMEHHHA WIH 00
OTCYTCTBHMHM 3HAHH, KOTOpBIE B MPOTrpaMMe HE CUUTAIOTCS OCHOBHBIMH. HenodeTamu Takyke CUMTAIOTCS:
IOrp€IIHOCTHU, KOTOPBIC HC IPHUBEIN K HCKAKCHHUIO CMBICIA IMOJYYCHHOI'O YUYCHHWKOM 3aJlaHus WA
crioco0a ero BBIIOJHEHMS: HeaKKypaTHasl 3aliCh, HEOPEKHOE BHIMOJIHEHUE YepTerKa.

4.3amaHus Ui YCTHOTO M TIHCBMEHHOTO OMpOca OOYYArOMIUXCSI COCTOAT W3 TEOPETHYECKHX
BOIPOCOB U 33j1au.

OTBeT Ha TEOPETHYECKHH BOMPOC CUUTACTCS OE3YNPEYHBIM, €CIIM TI0 CBOEMY COACPIKAHUIO
MOJTHOCTBIO  COOTBETCTBYET BOIIPOCY, COJEPKUT BCE HEOOXOAMMBIE TeopeTHuecKue (akTel MU
000CHOBaHHbBIE BBIBOZIbI, a4 €TI0 H3JIOKCHHUEC W IMMCbMCHHAA 3alliuCb MATCMATHYCCKU TIPaMOTHBI U
OTJIMYAIOTCS MTOCIIEI0BATEIbHOCTBIO U aKKYPAaTHOCTBIO.

Pemenne 3amaum cumtaercss Oe3ynpedHbIM, €CIHM TPABMIIBHO BBIOpAaH CIIOCOO PEIIeHHS, CaMo
pelIeHre COPOBOXKAAETCS HEOOXOAUMBIMUA O0BSICHEHUSIMU, BEPHO, BBHITIOJTHEHBI HYXKHbIE BBIYUCICHUS U
npeoOpa3oBaHusl, MOydeH BEPHBIN OTBET, OCIIEIOBATEIBHO H aKKYPAaTHO 3alTUCAHO PEIICHHE.

5.0nenka orBeTa OOyYarOIIMXCS NPH YCTHOM M THCBMEHHOM ONpOCE MPOU3BOAUTCS IO
nATHOATUTHHOU CHCTEME.

6.Y4uTenb MOXKET TMOBBICUTh OTMETKY 32 OPUTHMHAIBHBIA OTBET HA BOMPOC WU OPUTHHAIBHOE
peleHne 3a/1a4n, KOTOPhIe CBUICTELCTBYIOT O BBICOKOM MaTEeMAaTHYECKOM Pa3BUTHU OOYYaIOMIETocs, 3a
peleHue 6osee CI0XKHOM 3a/1aur WM OTBET Ha 0oJiee CII0KHBINA BOMPOC, MPEATIOKEHHbIE 00yJaroIeMycs
JOITOJIHUTEJIBHO ITOCJIC BBIIIOJIHEHUA UM 3a/1aHU.

O1eHKa YCTHBIX OTBETOB 00YYarOIIUXCA.
OTBeT O1leHMBAETCS OLEHKOM «5», €CIIN YYEHUK:
— TIOJIHO PacKpbUl CoOJiepXKaHHe MaTepHaia B o0beMe, NMPelyCMOTPEHHOM paboueil mporpammon u
Y4eOHHUKOM;
—  M3JIOKWI Marepuan TPaMOTHBIM S3BIKOM B OIPEENIEHHON JIOTMYECKOH IOCIIe0BaTEeIbHOCTH,
TOYHO UCIIOJB3Yysd MAaTEMATUYCCKYIO TCPMUHOJIOTUIO 1 CUMBOJIUKY,
— TIPaBWIBHO BBITIOJIHUI PUCYHKH, YEPTEKH, rPpauKH, COMyTCTBYIOIINE OTBETY;
— TOKa3zaJl yMEHHE WUIIOCTPUPOBAaTh TEOPETUUYECKHE TOJIOKEHNUS KOHKPETHBIMHU IpHUMEpaMu,
MPUMCHATH UX B HOBOU CUTYyalluU IPU BBIITOJHCHUU MIPAKTUYCCKOTO 3aaHN;
— TIPOJEMOHCTPHUPOBAN YCBOCHHE paHee M3YYEHHBIX COMYTCTBYIONIMX BOMPOCOB, CHOPMUPOBAHHOCTH
)41 yCTOfI‘IPIBOCTI: HCIIOJIb30BAHHBIX ITPU OTBCTC yMeHI/Iﬁ 1 HAaBBIKOB,



OTBEYaJ CaMOCTOSTEILHO Oe3 HaBOAAIIUX BOIIPOCOB YYMUTCIIA. Bo3MOXHEI OJHa—aBC HCTOYHOCTH
IIpHU OCBCIICHHNU BTOPOCTCIICHHBIX BOIIPOCOB HMJIM B BBIKJIAJJKAX, KOTOPBIC YYCHHK JICTKO HCIIpaBUII
110 3aMCYaHUIO YYHUTCIIA.

OTBeT OLICHUBACTCS OLICHKOM «4»,

€CJIM OH YAOBJICTBOPCH B OCHOBHOM Tpe6OBaHI/ISIM Ha OLCHKY <<5)), HO IpHU 3TOM HUMCCT OAWH U3
HCJOCTAaTKOB:

B H3JIOKCHUU OOIMYUICHBI HeOOIbIIINE HpO6€HLI, HC HCKa3UBIIMC MATCMATUUYCCKOI'O COACPIKAHUA
OTBETA, UCITPABJICHHLIC 110 3aMCYAHUIO YYHUTECIIA.

A0 YIICHBI OIIMOKHM HIIH O0JIee ABYX HECAOYCTOB IIPU OCBCIICHUN BTOPOCTCIICHHBIX BOIIPOCOB UJIK B
BBIKJIAJKaX, KOTOPbIC YYCHHK JICTKO UCITPABHJII 110 3aMCYaHHUIO YUUTCIIA.

Onenka «3» cTaBUTCS B CIEAYIOIUX CIy4asx:

HEMOJIHO WJIM HEMOCJIEA0BATEIbHO PACKPBITO COJACP)KaHWE MaTepuaia, HO TOKa3zaHo oOliee
IIOHUMAaHHEC BOIIPOCa U HNPOACMOHCTPUPOBAHBI YMCHUSA, NOCTATOYHBIC IJIA I[aJILHeI;'IH_ICI‘O YCBOCHHA
nporpaMMHOro marepuaia (ompenesneHbl «TpeOOBaHUAMH K YCBOCHHIO YYeOHOrO MpeaMmeray B
HacTofIIeH paboyeil mporpamme 1o anredpe).

UMEJIMCh 3aTPYJHEHUS WM JOMYIICHbl OIIMOKM B ONPEICICHUH TOHITUH U, HCIIOJIb30BAHUH
MaTeMaTHUECKOU TCPMHUHOJIOTUH, 4YCPTCIKAX, BBIKJIaAKax, HMCIPABICHHBIC IIOCIC HECKOJIbKHUX
HABOSIIMX BOMPOCOB YUHTEIIS;

YUCHUK HEC CIIpaBUJICA C IPUMCHCHUCM TCOPUH B HOBOU CUTyalluUu IIPHU BBIITOJHCHHUHU NPAKTHYCCKOI'O
3aJ[aHusl, HO BBITIOJHIIT 33/IaHUsI 0053aTEILHOTO YPOBHS CJI0XKHOCTH 10 JAHHOU TeME;

IIpYU 3HAHUM TEOPETHUYECKOTO MaTepHaja BbIABICHA HEIOCTaTOYHAst COPMHPOBAHHOCTH YMEHUH H
HaBBIKOB.

OneHka «2» CTaBUTCS B CIEAYIOIUX CIy4asx:

HE PacKpBITO OCHOBHOE COJIep )KaHHEe yueOHOro MaTepHarna;

OoOHapyKCHO HE3HaHWE WJIM HEMOHMMAHHE YYCHUKOM OOJBINCH WM HauOoJiee BAKHOW 4YacTH
y4eOHOro MaTepuarna;

JOTTYIIIEHBI ONIMOKY B ONIPEICIICHUN TTOHITHA, IPHU UCIIOJIb30BAHUN MAaTEMATHYECKON TEPMUHOJIOTHH,
B PUCYHKaX, yepTexax WIu rpadukax, B BHIKIAIKaX, KOTOPbIe HE UCIPABICHBI MOCIE HECKOJIbKUX
HaBOISAIUX BOIPOCOB YUUTENS.

YUYEHUK OOHApYXKWJ TOJHOE HE3HAHHWE M HEMOHMMAaHHE H3Yy4aeMOro MaTepuana WM HE CMOT
OTBETUTH HU HA OJIMH U3 IMOCTABJIEHHBIX BOIPOCOB M0 U3y4aeMOMY MaTepuay.

O1eHKa MUCBMEHHBIX pabOT 00YyJarOLINXCS.
OrneHka «5» cTaBUTCA B CIEAYIOMINX CIydasX:

paloTa BBINOJIHEHA MTOJHOCTBIO.

B JIOTHYECKHX PACCYKIEHUSAX U 000CHOBAHUSX HET MPOOENIOB U OIINOOK;

B pEIIEHUH HEeT MaTeMaTMYeCKHX OIIMOOK (BO3MOKHA OJIHA HETOYHOCTb, ONMKCKA, HE SIBIIAIOLIAsICS
CJIEJICTBUEM HE3HAHUS WM HEMOHUMaHUsS y4eOHOTO MaTepuania);

OrneHka «4» CTaBUTCS, €CIIH:

paboTa BBHINOJHEHA MOJHOCTHIO, HO OOOCHOBAHMS WIaroB PEIIEHUs HEIO0CTATOYHBI (€CU YMEHHS
00OCHOBBIBATh PACCYKJCHHSI HE SIBISIIMCH CHIEIIMATbHBIM OOBEKTOM POBEPKH);

JIOTyIlleHa OJIHA OIIMOKa WM JIBa-TPHU HEJouYeTa B BBIKJIAJIKAX, YePTEekKax WIM rpadukax (eciu 3Ta
BUJIbI paOOTHI HE ABISUIUCH CTIEHUATBHBIM 00BEKTOM IPOBEPKN);

Onenka «3» CTaBUTCS, €CIIN:

JONyIIeHbl 0ojiee OJHOW OMMOKM MK Oosiee BYX-TpeX HEJI0YETOB B BBIKJIAJKAX, UYepTEkKax WIH
rpaduka, HoO oOyJaronuiics BiageeT 00s3aTeIbHBIMI YMEHUSIMU 110 IPOBEPSIEeMON TEME.

O1eHKa «2» CTaBUTCS, €CIIH:

JOTYIIEHBI CYIIECTBEHHBIE OIMMOKH, MOKa3aBIIUe, YTO O0YYAIOMIUNCS HE BJIAJIECT 00s3aTeIIbHBIMU
3HAHUSIMU 110 JAHHOM TEME B MOJIHOW MEPE.

KOHTpOHLHO-I/I3MepI/ITeﬂbHLIe MaTepuaJjbl

7 KJ1ace

Ypok 3. BxonHasi KOHTpo/ibHasi padoTa

1.HaiinuTe 3HaYeHue Bbipaxenusi: — 4,2 + (- 8,7) + 8,7 - 10,12
a) 14,32; 0) -14,32; B) -5,92; 1) 5,92.



2.Pemuth ypaBHenue 6x — 8 = 19 — 3x u BpIOepuTe OTBET:
a)-9;0)9;8)-3;1r)3

3.Haiigure: 36% ot 65
a) 24,3; 0) 23,4; B) 32,4; 42,4

4.0TMeThTEe HAa KOOPAUHATHO miIockocTH Touku M(2; 8); N(-3; -2); P(-2; 3) m Q(4; -3). IIpoBeaure
npsimbie MN 1 PQ. Haligute KOOpAUHATHI TOUKH MepecevdeHms :

a)npsimbix MN u PQ);

0) npsimoii MN ¢ ocbl0 aGcnucc;

B) npsimoii PQ ¢ ocbI0 opauHar.

5.BBINOJIHUTE NeiiCTBUA:

2 45,3

33 98 T 11

s &8 &
3)5;5) 34?;3)?;r) 35

VYpok 15. [TosyrogoBasi KOHTPOJIbHAs padoTa
1°. Pemiute ypaBuenue: 5X —4,5=3x + 2,5.

2°. Ilmara 3a TesepoH B 3TOM roay cocrabiasier 360 pyOJaeir B Mmecau. B ciaexyromem
rony ona yBeauuurcss Ha 5%. Ckoabko pyOsaeil mnpuaércs IUIaTUTh — €KeMECHYHO
3a Tejie)OH B cieyIouemM roay?

3°. HaiiinTe 3HaYeHHe BhIPAsKeHUA

[ ]

{n+l}:—ﬂ{4—?ﬂ}| npu a=—

4°, BpInoJIHUTE TeCTBHA:
a)y -y 6y B0)s eyt
3%.27

5. Berunciaure: >
81

Kpurepuu oneHku:

«5» - BEpHO BBINIOJIHEHBI BCE 3aJJaHUS;
«4» - BEpHO BBITIOJIHEHHI 4 3a/1aHUS;
«3» - BEpHO BBINIOJIHEHHI 3 3aJaHusl.

Ypoxk 33. UTtorosasi KOHTpoJIbHAas padoTa

14a"b 3x y* —2°
1°. 1. Coxkpaturte apoodn: a ] T8 .
P P )49a3b2 )x2 +4x 2y +2z
3x-1 x-9.

2. IlpeacraBbTe B BUE APOOH: 2 3%

2

3. HaiinnTe 3HaYeHHe BbIpAa:KeHUs! —amnpu a=0,2, b=-5.

42x°  y*
yh14x°]

4. IlpeacraBbTe BhIpaKeHHe B BUJIE ApoOu:

{



5. Pemnre cucremy ypaBHeHuii: 4x +y = 3,
6x-2y=1.

Kpurepuu orieHku:

«5» - BEpHO BBITIOJIHEHBI BCE 3aJIaHUS;
«4» - BEpHO BBITNIOJIHEHHI 4 3a/1aHMUS;
«3» - BEpHO BBITIOJIHCHBI 2-3 3aJIaHus.

8 kuacce
Ypok 2. BxogHasi KOHTpoJibHas pa6oTa
1°. Yupocrure Beipazkenne: a) -2xy° - 3x°y’;  6) (-4ab®)%
2°, Pemiure ypaBHeHUe
4(1-5x)=9-3(6x-5).

2 2
3°, Pas;iosknTe HA MHOKHTeIH: a) a’b—ab?%;  6) 9x —x°.

4. Typuct npoues 50 km 3a 3 qus. Bo BTopoii 1enb oH npomea Ha 10 kM MeHbIIIe, YeM B MePBbIi
JAeHb, M HA 5 KM 0oJsib1e, yeM B TpeTHii. CKOJIbKO KMJIOMETPOB MPOXOANJI TYPUCT KAMK/AbII 1eHb?
5. Peminre cucreMy ypaBHEHU

Ix—-y=1,

2x + 3y =1.

Kpurepuu onieHku:

«5» - BEpHO BBITIOJIHEHBI BCE 3aJIaHUS;
«4» - BEpHO BBITIOJHEHHI 4 3a/1aHMUS;
«3» - BEpHO BBINIOJHEHBI 3 3aJIaHUSI.

Ypok 15. IToayrogoBast KOHTPOJIbHAsA padoTa

1. Haiigute 3HaYeHHe BbIPAKEHUS
72

(2v3)°

2 _
2. Pemute ypaBnenne 2x°+3x-2=0
3. BbIunC/INTE 3HAYCHHE BLIPAMKEHHS
g—6.gl5
g?

4. Ha xoopaunatHoii npsimoii ormeuenbl Touku A, B, C, D. OnHa 3 HUX COOTBETCTBYET YUCITY
V28

Kakas 310 Touka?

A B C D

— — et -
5 6 7
5. Pemnre cucreMy HepaBeHCTB
—43+6x>0,
6-5x>—4.

KpuTepnu oLieHKH:

«5» - BEpHO BBITIOJIHCHBI BCE 3a/IaHUS;
«4» - BEpHO BBINIOJIHEHHI 4 3a/1aHUS;
«3» - BEpHO BBINIOJHEHBI 3 33/IaHUSI.




Ypok 33. UTorosasi KOHTpOJIbHasi padoTa

1 [ :
1. Bsbrumcamure: a)0,5\/0,04 +E\/144; 5)0,25-64;

2. Pemmurte ypaBHeHHe:
2x* +7x-9=0;

3. YcraHoBuTe COOTBeTCTBHE MexkAy rpadukamu pyHkuuii u popmyiaMu, KOTOpbIe HX 32/1A10T.

I'PAOUKHA

A) ¥ b) ¥ B) ¥y
1 1 1
rd
of 1 x o| 1 x o] 1 x
\

DPOPMYJIbI

1) 2) 3)

y=—13 y=x-3

4. Pemiure CHCTEMY HEPABEHCTB:
4x — 10 > 10,
3x-5>1

Kpurepuu oneHku:

«5» - BEpHO BBINIOJIHEHBI BCE 3aJ1aHUS;

«4» - BEpHO BBITIOJIHEHHI 3 3a/1aHMS;
«3» - BEpHO BBITNIOJIHEHHI 2 3a/1aHMUS.

y=-3X

9 kjaacc

Ypok 2. BxoaHasi KOHTpPoJIbHasi padoTa

1. Pemmure ypaBHeHUS:

a)3x? +13x-10=0;
6)2x* = 3x

1
2. Boruncamre: a)1,5/0,36 +§\/196; 0) v0,36 - 25;

3. YcTaHOBHTE COOTBETCTBHE MeKIY rpadpukamMu GpyHKIUA U popMyiaMu, KOTOpbIe UX 32/1a10T.

I'PAOUKHN



{

4

A) ¥i ) B) 3 ¥
/
A4 1
A (b1 X B 1 p X
[ i

DPOPMYJIbI

1) 2)

y=2x+4 y=—2x—4

4.Peminre cucTeMy HepaBeHCTB:
2Xx—-3>0,

xX+4>0

Kpurepuu oneHku:

«5» - BEpPHO BBINOJIHEHbI BCE 3a/1aHUS;
«4» - BEpHO BBIIIOJIHEHBI 3 3aaHNUS;
«3» - BEPHO BBINOJIHEHBI 2 3aJaHUsl.

Ypok 15. [loyronoBasi KOHTpoIbHAsE padoTa

=1| L

1. KaKOMy U3 JAHHBIX MIPOMEKYTKOB IIPUHAMJICKUT YUCJI0

1) 10,5;0,6]

2)10,6;0,7]

3)[0,7;0,8]

4)10,8;0,9]

2. Pemmte ypasuenne 4x"-2x>-1=0.

x° _12-x,

3. Pelunrs ypaBHeHue: = ;
yp x2 _ 9 x2 _ 9

2xt+yv =4,

. Pemiure cucreMy ypaBHeHHI: | +y2 =5

Kpurepuu onieHku:

«5» - BEpPHO BBINIOJIHEHBI BCE 3a/1aHNUS;
«4» - BEPHO BBITIOJHEHHI 3 3aJaHUS;
«3» - BEpHO BBITIOJIHEHHI 2 3a/IaHHUS.

Ypoxk 33. UTorosasi KOHTpOJLHasi padoTa

1. Tlpu padore d¢oHapuka Oarapeiika NOCTeNEeHHO

B) y ¥i
1
0 T
N
N
3) y=—2x+4
paspsikaeTcsi M HAINpsiKeHUe

B JJleKTpHYecKoil menu ¢oHapuka mnazaer. Ha rpaduke mnokazaHa 3aBHCHMOCTb



HaNpsi2KeHUs1 B e 0T BpeMeHn padoTsl poHapuka. Ha ropusoHTaIbLHOH O0CH OTMEYEHO
BpemMsi padoThl (pOHAPHKA B YacaX, HA BEPTHUKAJIBHOW OCH — HANPSAKEHHE B BOJbTaX.
Onpenenure no rpaguky, 3a CKOJIbKO 4acOB padoThl (poHAPHKA HanpsikeHHe ynaaér ¢ 1,6 B
no 0,8 B.

1.8
1.6
1.4
1.2 et ]
1.0
0.8
0,6
0,4
0,2
0,0 -
0 5 10 15

2. YKaXuTe pelICHUE HEPABEHCTBA

6x—x> >0

1) [0; +0)

2) (-0, 0] [ 6; +0)

3) [0:6]

4) [6;+0)

3. Moctpoiite rpadpuk pyHKIUN y:X2-4X+4. C nomoublo rpaduka Halaure:

1) 3nauyenne y npu x=-0,5;

2) 3HaYeHHUeE X IPH y=2;
3) nyau pyHKIUM;

3x+4 x?

4. Peminth YPABHEHHUE: = ;
P x2-16 x?-16

5. Haiigute YeThIpHAAUATHIN 4YieH W Pa3HOCTH apuMeTHuyeckoii mporpeccuu, ecau a; =10,
814:1050.

Kpurepnn oneHku:
«5» - BEpHO BBIIIOJIHEHBI BCE 3aJJaHUS;
«4» - BEpHO BBITIOJIHEHBI 4 3a/1aHUS;
«3» - BEpHO BBINIOJIHEHHI 3 3a/1aHMUS.




