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Pabouas mporpamma paspaborana Ha ocHoBe DenepanbHO paboyeil mporpaMMel
o yuyeOHOMy mpeameTy «Amnredpa» (yriryOJeHHBIH YypoBEHb) aJid ydamuxcs 7-9
KJIACCOB C Y4eTOM TpeOOBaHWU K pe3ysibTaTaM OCBOCHHS MPOTpaMMbl OCHOBHOTO
oO1ero oOpazoBaHusl.



1. HosicHUTEILHASA 3aMCKA

1.1. Pabouas mnporpamma «AnreOpa» (yriyOJIeHHBI ypOBEHb) pa3paboTaHa B
cootBeTcTBUHU C y4eOHbIM TuiaHoM MKOVY MensmmkoBckoir COII Ha ocHoBe TpebGoBaHuii K
pe3yJibTaTaM OCBOCHHUSI IPOTPaMMbl OCHOBHOTO OOIEro oOpa3oBaHHs, B COOTBETCTBHH C
®denepanbHOl paboueil MporpaMMoi 1Mo y4eOHOMY MpPeaMEeTy
«AnrebOpay.

1.2. Aunrebpa sBIsICTCS OJHUM W3 OMOPHBIX KypCOB OCHOBHOTO 00IIIero oOpa3oBaHMS:
OHa o0ecrneunBaeT W3Y4YEHHME JPYrUX JUCLHUIUIMH KaK €CTECTBEHHO-HAY4YHOIO, TaK M
TYMaHUTapHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAMMO Uil MPOAOJDKEHUS 00pa3oBaHUS U UL
IIOBCEIHEBHOM JKM3HU. Pa3BUTHE y ydaluXcsli Hay4HbIX IPEICTaBICHUM O MPOMCXOXKIECHUM U
CYILIHOCTH alreOpandeckux adCTpakiuii, cnocode oTpakeHUss MaTeMaTUYECKON HayKOU SIBJICHUI
U IPOLECCOB B IMPUPOAE U OOILIECTBE, POJIM MATEMaTHMUECKOTO MOJEIMPOBAHUS B HAyYHOM
MO3HAHUHM U B MPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHHIO HAYYHOT'O MHUPOBO33PEHHUS U KAUECTB
MBIIUICHHS, HEOOXOAMMBIX Ul aJanTallii B COBPEMEHHOM IudpoBoM obmectBe. M3yueHue
anredpbl o0ecreunBaeT pa3BUTHE YMEHUs HAOII0AaTh, CPABHUBATH, HAXOIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHHS, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM
NeiCTBUS, BBIBOJBI, (popMynupoBaTh yTBepkaeHHs. OcBoeHHE Kypca anreOpbl oOecreduBaeT
pa3BUTHE JOTHYECKOTO MBIIIJICHUSI YYAIUXCS: OHU MCTOJB3YIOT JIETyKTUBHBIC U UHIYKTHUBHBIC
paccyxeHus, 0000IIeHre U KOHKPEeTHU3alluio, abcTparupoBanue 1 aHanorui. Odoyuenue anredpe
IperoiaracT 3HAuYUTEIbHBIH OOBEM CaMOCTOSTENIBHON JAEATEIbHOCTU YYaIMXCs, M03TOMY
CaMOCTOSITENIbHOE pELICHUE 3a7ad YYalllUMUCS SBISETCS pealu3aluell JIesTeIbHOCTHOTO
NPUHIUIA O0yUSHHS.

B ctpykType mporpammsl yueOHOTO Kypca «Anredpay yriryOaeHHOTO U3ydeHHs] OCHOBHOE
MECTO 3aHHUMAIOT COJAEpKAaTeIbHO-METONYeCKre THUHUU: «UHclIa U BBIYUCICHUSY,
«AnreOpanyeckue BbIpaXXeHUs», «YpaBHEHHs] U HepaBeHCTBay», «DyHkuum». Kaxnas uz stux
COJIepKATENbHO-METOMYECKHX JIMHUN Pa3BUBACTCS HA MPOTSKEHUH TPEX JIET U3YUEHUs Kypca,
B3aMMOJICHCTBYS C IPYTUMU €ro JUHUSAMHU. B Xoze nusyueHus kypca o0y4yaroummcs: IpuxoauTes
JIOTUYECKH PACCYXkAaTh, UCIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN 53bIK. B CBSI3M C 3TUM B
mporpamMmy  y4eOHOro Kypca «AnreOpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI  JIOTHKH,
MPEJCTaBICHHBIE BO BCEX OCHOBHBIX pa3leiax MaTeMaTH4ecKoro oOpa3oBaHus U
CIOCOOCTBYIOLIME OBJIAJEHUIO yYallUMHUCS OCHOB YHUBEPCAJIBHOTO MaTE€MaTHYECKOI'O S3bIKA.
CopnepxaTenbHOW M CTPYKTYPHOM OCOOEHHOCTBIO Y4eOHOro Kypca «Anredpa» sBISETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Copepxanne nuHUM «Yucaa W BBIYHCIEHUS» CIY)KUT OCHOBOM i JajbHEHIIero
W3YYECHUS MAaTeMaTUKH, CIOCOOCTBYET pa3BUTHIO Y YYAIIUXCS JIOTHYECKOTO MBIIUICHUS,
(GOpMHUPOBAHHIO YMEHHMSI IOJIb30BATHCS AITOPUTMAMH, a TaKKe MPUOOPETEHUIO0 MPAKTHUECKUX
HABBIKOB, HEOOXOJUMBIX JUIsI TIOBCEIHEBHOUN JXKU3HU. Pa3BUTHE TOHATHS O YHCIE Ha YPOBHE
OCHOBHOTO 00111er0 00pa30oBaHUs CBSI3aHO C PallOHAJIbHBIMU M UPPALMOHAIBHBIMH YUCIIAMU,
(bopMHpOBaHHEM MPEJCTABICHUNA O JEHCTBUTENILHOM YHCIE. 3aBepIlIeHNe OCBOCHHUS YUCIOBOM
JUHUW OTHECEHO K CpeHEMY O0IeMy 00pa30BaHUIO.

Copmepxanue JBYX anreOpanuecKux JHHUA — «AJTeOpanyecKkue BBIPAKEHUS» U
«YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (DOPMHUPOBAHHUIO Yy YHAIlUXCSl MaTeMaTHYECKOIO
anmapara, HEOOXOJMMOTOo [UIsl pelIeHHs 3a7ad MaTeMaTHKH, CMEXHBIX MpPEAMETOB U
OKpy>Karomie peasbHocTH. Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUs y4eOHBIM MaTepHa
TPYOIUpPYETCsT BOKPYT palMOHATBHBIX BBIpOKEHUN. Anrebpa JAEMOHCTpUPYET 3HA4YCHHE
MaTeMaTUKH KakK SI3bIKa Ui MOCTPOEHUS MaTeMaTUYeCKUX MOJIENel, OMHCAHUs MPOILECCOB U
SBJICHUN peanbHOro Mupa. B 3amaum oOyueHus anreOpe BXOAAT TakkKe JajbHEWIIee pa3BUTHE
QITOPUTMUYECKOTO MBINIJICHHUS, HEO0OXOOUMOro, B YAaCTHOCTH, JJIsi OCBOEHHUS Kypca
uH(OpPMAaTUKHU, ¥ OBNAJICHUE HaBBIKAMU JENYKTUBHBIX paccyxaenmii. [IpeoOpa3oBanue



CUMBOJIBHBIX ()OPM CITOCOOCTBYET Pa3BUTHIO BOOOPaKEHHMS, CIIOCOOHOCTEN K MaTeMaTHIECKOMY
TBOPYECTBY.

Coneprxanne GyHKIMOHATBHO-TPa()UUECKON JTMHUN HAIEJICHO HA MTOJIyUYeHHE YYATUMUCS
3HaHWH 0 (YHKIMAX KaK BaKHEHIICH MaTeMaTHYeCKOW MOJIEIH ISl ONMCAHUS M HCCIICIOBaHUS
pa3sHOOOpa3HBIX TPOLIECCOB M SBICHUNH B mpupoae u obOmectBe. M3yuenue wmarepuana
CIOCOOCTBYET pPa3BUTHIO y YyYallUXCS YMEHHS HCIOJIb30BAaTh pa3jIMYHbIC BBIPA3UTEIBHBIC
CpeACTBa A3bIKa MAaTEMATUKU - CIOBECHOTO, CUMBOJIMYECKOTO, Ipa)uuecKoro, BHOCUT BKJIaJl B
(dbopMHpOBaHUE MPEICTABICHUI O POJIM MATEMATUKH B PA3BUTUU [IMBUJIM3AIMHA U KYJIbTYPHI.

VYrayOonéuuelii  Kypc anreOpbl  XapakTepusyeTcs H3Y4Y€HHEM  JOMOJIHUTEIHLHOTO
TEOPETUYECKOTO amiapara W CBA3aHHBIX C HUM METOJIOB pelIeHHs 3anad. AireOpa sBIisieTcs
SI3BIKOM ISl ONHCAHHMSI OOBEKTOB M 3aKOHOMEPHOCTEH, CIIy)KUT OCHOBOM MaTeMaTHYECKOTO
mMojnenupoBanus. [Ipu 3ToM camMu OOBEKTHI MaTeMaTHYECKHX YMO3AKIIOUYECHUH M MPHHATHIC B
anreOpe MpaBuiIa UX KOHCTPYUPOBAHUS CLIOCOOCTBYIOT (POPMHUPOBAHUIO YMEHHUI OOOCHOBHIBATh
JIOKa3bIBaTh CYXKICHHS, PAa3BUBAIOT MATEMATUYCCKYI0 WHTYHUIMIO, KpPaTKO M HArJIsIHO
PaCKpBIBAIOT MEXaHHU3M JIOTHYECKHX MTOCTPOSHUH M y4aT UX MPUMEHEHHI0. TeM cambIM anredpa
3aHUMAeT OJIHO M3 BEAYIUX MECT B (OPMUPOBAHMHM HAYyYHO-TECOPETUYECKOTO MBIILICHHS
yUanuxcs.

CornacHo yueOHOMY M1aHy B 7—9 Kjlaccax u3y4aeTcst yueOHbIN Kypce «Anredpar, KOTOpbIi
BKIIIOYAET CJICIYIOIIUE OCHOBHBIC pas3feiibl cojaepikaHus: «Huciia v BBIYHCICHUSY,
«AnreOpandecKkue BRIPAKCHHSY, «Y PAaBHCHHS U HEPABEHCTBAY, «DYHKITUN.

1.3. Ha u3yuenue npeamera «Anredpa» orBoautcs 408 yacos:

- 7 knacc - 136 gacoB (34 yueOHbIC Heienm),
- 8 xiacc - 136 yacos (34 yucOHbIC HEIENN);
- 9 knacc - 136 yacos (34 yueOHbIe HEIeN).

1.4, Texkymuii KOHTPOJb M MPOMEXKYTOUYHAsl arTecTaius Mo y4eOHOMY MpeaMeTy
IPOBOJATCS B cOOTBETCTBUU ¢ «[lomokeHnem o opmMax, MEPUOAUIHOCTH, MOPSAKE TEKYIIETO
KOHTPOJISI YCTIEBAEMOCTH U MIPOMEKYTOYHON aTTECTALUN YUAIIIUXCS.

2. Ilnanupyemble o0pa3oBaTe/ibHbIe Pe3y/JIbTaThl

JIMYHOCTHBIE Pe3yJIbTAThl OCBOCHHUS TPOrPAMMBbI 110 MAaTEeMaTHKE XapaKTEPU3YIOTCs B
YaCTH:
1) naTpHOTHYECKOT0 BOCIIUTAHUS
- MPOSIBJIEHHEM MHTEpEca K MPOIUIOMY M HACTOSIIEMY POCCHICKOM MaTEMATHKH, IIEHHOCTHBIM
OTHOIIEHUEM K TIOCTIIKCHUSAM POCCUICKUX MAaTEMAaTHKOB U POCCHIICKOI MaTeMaTHUECKOH IITKOJIB,
K UCITOJIb30BAHUIO STHX JOCTHXKCHUH B IPYIMX HayKax U MPUKIAIAHBIX chepax;
2) rpaskIaHCKOr0 U IyXOBHO-HPABCTBEHHOI'0 BOCIIHTAHUS:
- TOTOBHOCTBIO K BBIMOJHCHUIO OOM3aHHOCTEH TpaXkIaHWHA W pealu3allid €ro Ipas,
IpPEJCTaBICHHEM O MAaTEMaTHYECKMX OCHOBaX ()YHKIMOHHPOBAHHs Pa3IUYHBIX CTPYKTYP,
SIBJICHUH, TPOIEAyp IPakJaHCKOro 00IecTBa (HAmpUMeEp, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYKIEHHIO DTHYECKHX MPOOJIEM, CBS3QHHBIX C MPAKTHYECKHUM IPUMEHEHHEM IOCTHKEHUH
HAYKH, OCO3HAHUEM BaKHOCTH MOPAIbHO-3THUECKHUX MTPUHIIMITIOB B IEATEIBHOCTH YUEHOTO;
3) TPY10BOT0 BOCIIUTAHMS:
- YCTAaHOBKOW Ha aKTHBHOE YdYaCTHE B PEIICHUU TMPAKTHYECKHX 3a7]ad MaTeMaTHUYEeCKOM
HAIpaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MAaTeMaTHYECKOr0 00pa3oBaHMs Ha MPOTSKEHHH BCEH
JKM3HU JUTS YCTIENTHOM TPO()eCCHOHANTBHON JEATETBHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHH,
OCO3HAaHHBIM BBIOOPOM W IIOCTPOCHHEM HWHIMBHIYaIbHOW TPAeKTOPHH OOpa30oBaHUS U
JKM3HEHHBIX TUIAHOB ¢ YYETOM JIMYHBIX HHTEPECOB U OOIIECTBCHHBIX MOTPEOHOCTEIA;
4) 3¢TeTHYECKOT0 BOCIIUTAHUS:



- CIOCOOHOCTBIO K SMOIMOHAIBHOMY UM 3CTETUYECKOMY BOCHPUATHIO MaTeMaTHUYECKUX
00BEKTOB, 33/1a4, PEUICHHH, pacCyX/IeHU|, YMEHHUIO BUIETh MaTeMaTUYECKHUE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) meHHOCTEl HAYYHOT0 MO3HAHUS:
- OpHUEHTalued B JEITEIIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAay4YHBIX NpPEJICTaBICHUUA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS 4YeNOBEKa, MPHUPOAbI W O0OIIeCTBa, MOHHUMAaHHEM
MaTEeMaTHYECKONH HAyKW Kak cQepbl YeIOBEYECKOH AESITeNbHOCTH, ITAaloOB €€ pa3BUTUSA U
3HAYUMOCTH JIJIs1 Pa3BUTHUS LIMBUIIM3ALMN, OBJIAJICHUEM SI3bIKOM MATEMATUKHA U MaTEMaTUYECKON
KyJbTYpOl KakK CpEICTBOM IIO3HAHHUS MHpPA, OBJAJECHHUEM HABBIKAMHU MCCIEA0BATEIBCKOMN
JIESITENIbHOCTH;

6) pusnyeckoro BOCHUTAHHUS, (POPMHUPOBAHHS KYJIbTYPbI 3/10POBbSI M 3MOIMOHAJILHOIO

0J1aronoJryyus:

- TOTOBHOCTBIO IPUMEHATH MATEMAaTHYECKUE 3HAHUS B MHTEPECAX CBOErO 30POBbs, BEACHUS
3710pOoBOro 00pasa >KH3HHU (3I0POBOE MHUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATHM U OTHbIXA,
perynsapHas (u3nUecKkas aKTUBHOCTb), C(HOPMUPOBAHHOCTHIO HaBbIKa pedIeKCHH, MPU3HAHUEM
CBOETO MpaBa Ha OLIMOKY U TaKOTO K€ MpaBa JPyroro 4eaoBeKa;

7) 3KOJIOTHYECKOT0 BOCIIUTAHHUS:
- OpHUEHTAllMeW Ha NMPUMEHEHHE MaTEeMaTHYECKUX 3HAHMM NJis pEelIeHHs 3agad B 00JacTu
COXPAHHOCTH OKPYXKAIOIIEH cpeabl, IUIAaHUPOBAHUSA IOCTYIIKOB M OLIEHKM HMX BO3MOXHBIX
MOCJIECTBUMA Ui OKPY’KAIOIMIeH Cpeibl, OCO3HAHUEM TJI00ATBHOTO XapaKTepa IKOJOTHYECKUX
npo0JieM U yTeil UX pelieHus;

8) amanTanuu K M3MEHAIOLIUMCS YCJIOBHSIM CONMAIBLHOM W IPUPOIHOI Cpe/Ibl:
- TOTOBHOCTBIO K JIEWCTBHUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, IMOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO AEATEIbHOCTh, B TOM YHCJIE YMEHUE YUUTHCS y APYTUX
JI0JIel, MpuoOpeTaTh B COBMECTHOM NIEATEIHHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
ONbITA APYTHUX;
- HEoOXOAMMOCTBHIO B (POPMHPOBAHMHM HOBBIX 3HAHHM, (OPMYIHUPOBATH WAEH, MOHATHS,
TUTIOTE3bI 00 00BEKTaX W SIBIICHUSIX, B TOM YHCJIE PaHEe HE MU3BECTHHIX, OCO3HABATH JCPHUITUTHI
COOCTBEHHBIX 3HAaHUW M KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BUTHUE;
- CHOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CUTYallMIO, BOCHPUHMMATh CTPECCOBYIO CHUTYAIUIO
KaK BbBI30B, TPeOYIOIIMI KOHTpMEp, KOPPEKTUPOBATh MPUHHMAEMbIe DPEIICHUS U JCUCTBUA,
GbopMyIUpPOBATh M OLIEHUBATH PUCKHU U TIOCIEACTBUSA, (POPMUPOBATH OTIBIT.

METAIIPEJIMETHBIE PE3YJIBTATbBI

B pesynprare ocBOGHHS TporpaMMbl IO MaT€MaTHKE Ha yYpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusi y ydamerocs OyayT copMUpOBaHBI MeTampeAMeTHbIe Pe3yJabTaThl,
XapaKTePU3YIOIHECS  OBJIAJCHUEM  YHUBEPCAJIbHBIMHA  IO3HABATEIbHBIMU  JICUCTBUSIMHU,
YHUBEPCAIBHBIMA KOMMYHUKATUBHBIMU JEHUCTBUSMH M YHHMBEPCAJIbHBIMU PETYJIATHBHBIMU
JeHCTBUSAMMU.

ITo3HaBaTeIbHBbIEC YHUBEPCAJIbHbIE yYeOHbIE 1eHCTBUSA
Ba3oBble JJoruueckue geiicTBUA:

- BBIABJISTH U XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKK MATEMATUYECKUX O0BEKTOB, IOHATHUH,
OTHOIIECHUA MEXAYy MOHATUSAMH, (OPMYIMPOBATH ONpEIENCHHUs] TOHSATHH, YCTaHABIUBATb
CYILIECTBEHHBIH MPHU3HAK KJIacCU(PUKAIUU, OCHOBaHMS JUIsl 00OOIIEHUS U CPaBHEHHUS, KPUTEPUU
IIPOBOAMMOIO AHAJIN34;

- BOCIpPUHHMMATBH, (HOpPMyIUpOBaTh U IPeoOpPa3OBBIBATh CYKACHUSA: YTBEpAUTEIbHBIE U
OTpHIIATENbHBIC, €IMHIUYHBIC, YACTHBIC U 00IKE, YCIOBHEIC,



- BBIABIIAITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M TNPOTUBOpeuMs B (hakrax,
JAHHBIX, HAOMIONEHUSX W  YTBEPXKICHUAX, MpeniaraTb KPUTEpUU s BBIABICHMS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;
- JenaTh BBIBOABI C MCIOJb30BAaHMEM 3aKOHOB JIOTMKH, AEJYKTUBHBIX W HMHIYKTUBHBIX
YMO3aKJIIOUeHUH, YMO3AKIIOYSHUI 110 aHAJIOTHH;
- pa30upaTh 10Ka3aTeIbCTBA MATEMaTHYECKUX YTBEpXKIEHHUH (IIpsMble U OT HPOTUBHOIO),
OPOBOJIUTH  CaMOCTOATENBHO JIOKA3aTENIbCTBA MAaTEeMaTUYeCKHX  (DaKTOB, BBICTPAUBATH
apryMeHTaluI0, IPUBOANUTh IPUMEPHl U KOHTPIPUMEpPHI, IPUMEHATH METOJ MaTeMaTHU4YecKOn
UHIYKIH, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;
- BBIOMpaTh crlocod pelieHus yueOHOW 3a1aun (CpaBHUBAaTh HECKOJIBKO BapUAHTOB PELICHMS,
BBIOMpPATh HaNOOJIee MOIXOAAIIHNHA ¢ YIETOM CAMOCTOATENBHO BBIACICHHBIX KPUTEPUEB).
Ba3zoBble ncciegoBarebcKue 1eiCTBHSL
- HUCMOJIb30BaTh BOMIPOCHI KaK HCCIEOBATEIbCKUNH MHCTPYMEHT IO3HaHUs, (GOpMYIMPOBATH
BOTIPOCHI, PUKCHPYIOIIIE IPOTHBOPEUHE, IPOOIIEMY, CAMOCTOSITEIHHO YCTaHABINBATH HCKOMOE U
JaHHoe, (POPMUPOBATh T'MIIOTE3Y, APT'YMEHTUPOBATh CBOO MO3UIIHIO, MHEHHE;
- TIPOBOAMTH IO CAMOCTOSTEIBHO COCTABICHHOMY IUIAHY 3KCIIEPHUMEHT, HMCCIIEOBAaHUE IIO
YCTAHOBJICHUIO OCOOEHHOCTEH MAaTeMaTH4YecKoro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB MEXIY
co0oii;
- CaMOCTOATENIbHO (OPMYIMPOBATH OOOOLIECHUS M BBIBOABI IO pe3ysbTaTaM MPOBEIEHHOIO
HAOJIOZCHUs, MCCIENOBAaHMSA, OKCIEPUMEHTa, OICHWBATh JOCTOBEPHOCTH  IOJyYEHHBIX
pe3ysbTaTOB, BEIBOJOB U 0000IIEHMIA;
- TPOTHO3MPOBATH BO3MOXKHOE PAa3BUTHE MPOIECCa, @ TAK)KE BBIIBUTATh MPEANIOIOKEHHS O €ro
pPa3sBUTHU B HOBBIX YCIIOBUSX.
Padora ¢ undopmanueii:
- BBUIABJIATH HEJOCTATOYHOCTh U M30BITOUYHOCTH MH(OPMAIMH, JAAHHBIX, HEOOXOIUMBIX IS
pelIeHs 3a/1a9u;
- BBIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBaTh M HHTEPIPETUPOBATH

UH(QOPMAIIHIO PA3TUYHBIX BUIOB U ()OPM TIPE/ICTABICHUS;
- BbIOMpaTh (QopMy MNpeACTaBICHHS HHPOPMALMU W WIUIIOCTPUPOBATH pellaeMble 3a7auu
cXeMaMH, JrarpaMMaMu, HHOH TpaduKoil 1 MX KOMOWHAIHSIMU;
- OLEHMBAaTh  HAA&KHOCTh  MHGOPMALUM  TO  KPUTEPHUSM,  MPEUIOKEHHBIM

W c(hOPMYITHUPOBAHHBIM CaMOCTOSTEIBHO.
KomMyHuKaTHBHBIE YyHHBepcaibHble yueOHblIe 1eliCTBUS
- BOCIIPHHHMMATh W (POPMYJTUPOBATH CYXKJCHUS B COOTBETCTBHH C YCIOBHSMH M UEISIMHU
oOI1eHus, SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOYKY 3PEHMS B YCTHBIX M MHCbMEHHBIX
TEKCTax, 1aBaTh MMOSICHEHUS 110 X0y PELICHUS 33Ja4 U MTOJIyYCHHBIM pe3ybTaTaM;
- B Xoze OOCYXJIeHHUs 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIAe€MOW TEMBI, MPOOIIEMBI,
pelraeMoil 3a/auM, BBICKA3bIBaTh WJEH, HAlleJICHHbIE HAa MOMCK pEIIEeHUs, COMOCTABIATh CBOU
CYXJICHUS C CY)KACHUSMHU JPYTUX YYaCTHUKOB JMANOra, OOHApYKHWBATh PAa3IMYHe W CXOJCTBO
MO3ULIMH, B KOPPEKTHOU popme HopMyTHUpOBaTh Pa3HOIIACHS, CBOU BO3PAKECHHUS;
- TIPE/ACTABNIATH PE3YNbTaThl PEUICHUs 3aJaud, OSKCIIEPUMEHTA, HCCIEIOBAaHHS, MPOCKTa,
CaMOCTOSITENIbHO BBIOMPATh (hOpMaT BBICTYIUICHHUS ¢ YIETOM 337a4 MIPE3EHTAMN U 0COOEHHOCTEH
ayJIUTOPHUH.
- TOHMMAaTh U HCIIOJIb30BaTh IMPEUMYIIECTBA KOMAHJHOW M WHAWBUAYAIBHOM pPabOTHI Hpu
pemeHnH y4eOHBIX MaTeMaTHYeCKMX 3a/ad, NMPUHUMATh Iellb COBMECTHOW JIesATebHOCTH,
IUTAHUPOBATh OPTaHMU3ALMI0 COBMECTHON paboTHI, paclpeaessaTh BUIbl paboOT, 10roBapuBaThCs,
00CyX1aTh MPOIIECC U Pe3yJabTaT paboThl, 00001IaTh MHEHHS HECKOJIHKHX YETIOBEK;
- y4acTBOBaThb B TpYyNIOBBHIX (hopMax paboTsl (0OCYXIeHHs, OOMEH MHEHHUH, «MO3TrOBBIE
IITYPMBI» ¥ UHBIE); BBIMOIHATH CBOIO YaCTh PA0OTHI U KOOPAMHHUPOBATH CBOU JEHCTBUS C APYTUMU
YJIeHAMA KOMAaH]Ibl, OLICHWBAaTh KAadyeCTBO pe3yjbTaTa M KaueCTBO CBOETO BKJIaja B OOLIMiA
pe3yibTaT M0 KPUTEPUAM, CPOPMYIMPOBAHHBIM YUACTHUKAMH B3aUMOAEHCTBHSL.



PeryasiTuBHbIe yHUBeEpCcaJIbHbIE YUueOHbIe JeilcCTBUS

Camoopranm3anusi:

- BBIABJIATH MPOOJIEMBI [T PEUICHUS B )KU3HEHHBIX U y4EOHBIX CUTYaIUsX, OPHEHTUPOBATHCS B
Pa3IMYHBIX MOIX0aX MPUHATHS pelIeHni (MHAUBUIyalbHOE, IPYIIOBOE);

- CaMOCTOSITEJIBbHO COCTAaBJIAThH ILIAH, aIrOPUTM pEIIeHUs 3afaydl (MM €ro 4acTh), BEIOMPATh
crocod pemieHuss € Y4€TOM HMMEIOIIUXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEUICHUH C y4€TOM HOBOU HH(OPMAITIH.
CaMOKOHTPOJIb, SMOLIHOHAJIbHBI HHTEJIEKT:

- BJAJeTh CIOcO0aMM CaMONPOBEPKH, CAMOKOHTPOJS MpoIecca MU pe3ysibTaTa peIieHus
MaTeMaTH4YeCKOH 3a7aun, CAMOMOTHUBAIIMH U Pe(IICKCUH;

- IpEeIBHUIETh TPYAHOCTH, KOTOpPbIE MOI'YT BO3HHUKHYTH IIPH DELIEHUU 33Ja4ld, BHOCUTH
KOPPEKTHUBBI B JESATEIHOCT HAa OCHOBE HOBBIX OOCTOSITENILCTB, HaWIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

- OLICHMBAaTh COOTBETCTBHE pe3yJibTaTa MAESITEIbHOCTH IIOCTaBICHHON ILIEJIM U YCIIOBUSM,
OOBSACHATH MPUYUHBI JOCTHKCHUSI WIIM HETOCTHIKEHHS 1[EJIH, HAXOJIUTh OIUOKY, 1aBaTh OLIEHKY
IPUOOPETEHHOMY OIIBITY.

- BBIp@XaTh OMOLUU TPU U3YUYEHUU MATEeMaTUYECKUX OOBEKTOB M (PaKTOB, JaBaTh
HMOLIMOHAIBHYIO OLIEHKY PELEHUs 3aJauu.

IIpenmeTrHble pe3yabTaThbl

K konny oOyuenus B 7 kJjacce 0OydarOIIUNCS TOTYYUT CIEAYIOUIME IPEIMETHBIC
pE3yJbTATHL:

Yucsia ¥ BbIYMCTICHUSA

PannonaneHbIe yncna.

[lepexonuth OT 0AHON QOPMBI 3aMUCH YHCET K APYroi (mpeodpa3oBhIBaTh AECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITHYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECATHYHYIO IPOOB).

Hcnonb30BaTh MOHSATUS MHOXKECTBA HATYPAJbHBIX YHCEN, MHOXECTBA ILEJIBIX YHCEN,
MHOXXECTBA PpALMOHAJIBHBIX YHUCEN IMPU PELIEHUU 33Jay, MPOBEACHUU PACCYXKICHUN U
JI0Ka3aTeNbCTB.

[Tonumath 1 0OBACHATH CMBICH MMO3UIIMOHHON 3aMMCH HATYPAIbHOTO YHCTA.

CpaBHUBaTh U YIOPSAJ0YMBATh PALlMOHAJIbHBIE YUCIIA.

BreimonHsATe, codyeras yCTHbIE M NMHUChMEHHBIE MPHEMBI, apu(METHUYECKHE NEHCTBUS C
palMOHATIBHBIMUA YHUCJIaMH, HCIOJB30BaTh CBOICTBA 4MCeN M MpaBujia JAEUCTBUN, NPUEMBI
palMOHANIbHBIX BEIYMCIICHUMN.

BrIMoTHATE IEMCTBUS CO CTEMEHSIMH C HaTYPaJIbHBIMU ITOKA3aTEIISIMHU.

HaxomuTh 3Ha4yeHHs] 4YMCIOBBIX BBIPAKEHUN, COJEp)KAlMX palMOHAJIbHBIE YHCIIA U
CTENEHH C HATypaJlbHBIM TIOKa3aTelleM, MPUMEHSATh pa3HOOOpa3Hble CIOCOOBI W MPUEMBI
BBIYHCIICHHSI, COCTABJISITH U OLICHUBATH YHUCIIOBBIC BRIPAXKEHHUS TIPH PEIICHUH MTPAKTUUYECKUX 3a70a4
U 3aJ1a4 U3 JPYTUX Y4EOHBIX MPEIMETOB.

OKpyrJIsITh Yncia ¢ 3aJaHHON TOYHOCTBIO, a TAKXKE 110 CMBICTY NMPAKTUYECKON CUTYyallHH,
BBIMIOJIHAIT TPUKUIKY U OLEHKY pe3yJibTaTa BBIYMCICHUM, OIIEHKY 3HAUYEHHH YHMCIIOBBIX
BBIPOKEHHM, B TOM YHCJIE TIPU PEIICHUH MPAKTHYECKUX 3a1a4.

Pematp TekcToBBIC 331aUU apUPMETHIESCKHM CIIOCOO0M, MCIIONIB30BATh TAOIUIIBI, CXEMBI,
YepTexkH, IPYrue CpeiCTBa MPEICTaBICHUS JaHHBIX IPU PEIIEHUH 3a/1a4.

Pemate mpakTHKO-OPHUEHTHUPOBAHHBIE 3aJa4M, CBSI3aHHBIE C OTHOIICHMEM BEJIUYMUH,
MPOMOPLUOHAILHOCTBIO BEIMYUH, IPOLEHTAMH, UHTEPIPETUPOBATH PE3YJbTAThl PEIICHUS 3aa4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOUCTBAMH PACCMATPUBAEMBIX O0OBEKTOB.

JenuMocTsb.

Jloka3bIBaTh U MPUMEHSTH MPU PEIICHUH 3a]a4 MPU3HAKU JEIUMOCTU Ha 2, 4, 8, 5, 3, 6,
9,10, 11, mpu3HaKu AEIUMOCTH CyMMBbI M TPOU3BEACHUS LIEJIBIX YUCEN.



PackiagpiBaTh Ha MHOXKMTEIIN HATYPAIbHBIC YHCIIA.

OnepupoBarh NOHATHAMU: YETHOE YACIIO, HEUETHOE YHMCIIO, B3aMMHO IIPOCTBIC YHCIA.

Haxomute Hambonpimmii oOmUI JenuTeNh W HAaUMCEHbIEE OOIee KpaTHOE YuCen U
MCII0JIb30BAaTh UX IIPY PEIICHUN 3a7a4, IPUMEHATh aIropuT™M EBKianaa.

OnepupoBaTh NOHITHEM OCTAaTKa IO MOJIYJIO, NPUMEHSATh CBOWCTBAa CPaBHEHUH IIO
MOJYJIIO.

Auredpanyeckue BbIpaKeHHUsl

BeIpakeHus ¢ NepeMEHHBIMH.

Hcnonp3oBarh anreOpandeckyl0 TEPMHUHOJIOTHIO W CHMBOJIMKY, NPHUMEHATH €€ B
Ipolecce OCBOCHUS y4eOHOro MaTepHaia.

HaxoauTh 3HaueHns1 OYKBEHHBIX BBIPDAKEHUH MPU 33aHHBIX 3HAUECHUAX I1IEPEMEHHBIX.

Hcnonp3oBaTe  MOHATHE TOXAECTBA, BBIIOIHATH TOXIECTBEHHBIC

1peoOpa3oBaHus BbIPAXKEHUM, JOKa3bIBaTh TOXKIECTBA.

MHOro4sneHsl.

BeinonsaTe npeoOpa3oBaHus LIEJI0r0 BBIPAKEHHUsI B MHOTOWIEH NPUBEIEHUEM T0100HBIX
CJIaraeMbIX, paCKpbITUEM CKOOOK.

BbimonHATe AeWcTBUS (CIOXKEHUE, BbIUMTAHME, YMHOXKEHHME) C OJHOWIEHaMH M C
MHOTOWICHAMH, TPUMEHATh (POPMYIBI COKPAIIEHHOTO YMHOXEHHS (KBagpaT U KyO CYMMBI,
KBaJpaT U KyO pa3HOCTH, pa3HOCTb KB3JpaTOB, CyMMa U pPa3HOCTh KyOOB), B TOM 4HCIE AJIS
YIPOIIEHUS BBIYUCICHUIA.

OcCyIIecTBIATh Pa30KEHNE MHOTOYWIEHOB HAa MHOXHUTENIN C IOMOIIBIO BBIHECCHMS 32
CKOOKHM OOIIEr0 MHOXXUTEIS, TPYIIHUPOBKH CIIaraeMbIX, MPUMEHs (OPMYIBI COKPAIEHHOTO
YMHO>KEHHUS.

[IpumensTh mpeoOpa3oBaHHs MHOTOUYIEHOB I PELICHUS pa3IUYHbIX 3a1a4 U3
MaTEMaTUKH, CMEXHBIX MIPEAMETOB, U3 PEATbHOU MTPAKTHKHU.

Hcnonb30BaTh cBOMCTBA CTENEHEN ¢ HATYpaJbHBIMU MOKA3aTEISIMU JJIs IPEOOPa30BaAHUS
BBIPAKEHUM.

YpaBHeHHs U HEPABEHCTBA

Pemarp nuHeWHbIE ypaBHEHHUs C OJHOM NEPEMEHHOM, IPUMEHSs IPaBHUiIa MEPEXOAA OT
HCXOJIHOTO YpaBHEHHMS K pPaBHOCWIBHOMY e€My. lIpoBepsATh, sBIIAETCS JIM YHUCIO KOpPHEM
YpaBHEHMS.

[TonOupats npuMepsl nap YKCed, SABISIOIUXCS PELICHUEM JTMHEWHOTO YpaBHEHHUS C ABYMS
NIEPEMEHHBIMH.

CrpouTh B KOOPAMHATHOM IUIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHUS C JBYMs
NEpEeMEHHBIMH, TIOJIb3YACh I'paUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

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

CocTaBiATh M pemarh JMHEHHOE YpaBHEHUE WIIM CHUCTEMY JIMHEWHBIX YPaBHEHWH IO
YCIIOBHIO 3a/1a4d, WHTEPHPETHPOBATH B COOTBETCTBHUM C KOHTEKCTOM 3aJa4d ITOJTYYEHHBIN
pe3yJIbTar.

DOYyHKIUU

Koopaunats! u rpaduk.

N300paxkaTh Ha KOOpAMHATHOM MNPSMOM TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM
KOOpAMHAaTaM, JYy4M, OTpPE3KH, MWHTEpBaJIbl, 3alMChIBaTh YHUCIOBBIE IPOMEXYTKH Ha
anreOpanveckoM SI3bIKE.

OTmeuaTs B KOOpJMHATHOM IUIOCKOCTH TOYKH I10 33JaHHBIM KOOPANHATAM.

OyHKIMH.

Ctpoutb rpaduKu TUHEHHBIX (QYHKIHH.

OnuceiBaTh ¢ MNOMOLIBK (YHKUUH M3BECTHBIE 3aBUCUMOCTH MEXAY BEIMYMHAMMU:
CKOpOCTb, BpEMsl, pacCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOMMOCTb, NPOU3BOAUTEIBHOCTb, BPEM,
00BEM paboTHI.



Haxonute 3HaueHne pyHKINH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpadudeckuii cnocod MpencTaBiIeHUs U aHaIM3a UH(GOPMAIUH, U3BJIEKATh U
UHTEPIPETHPOBATH HHPOPMAITUIO U3 TPa(UKOB PEANbHBIX MPOLIECCOB U 3aBUCHMOCTEH.

Hcnonp30Bath cBOMCTBA (hyHKINI 1715 aHAMN3a rPaMKOB peaTbHBIX 3aBUCUMOCTEH (HYIH
(GyHKIMHU, TPOMEXYTKH 3HAKOMOCTOSIHCTBA (DYHKIMH, MIPOMEKYTKH BO3PACTaHHUS U YOBIBAaHUS
byHKIIMK, HaUOOJIbIIIEe U HAUMEHbIIIee 3HAYCHUsI PYHKITUN).

Hcnonp3oBark rpaduKku Ui UCCIEAOBAHUS MPOIECCOB M 3aBUCHUMOCTEH, IPU PELICHUN
33134 U3 APYruX y4eOHBIX MPEAMETOB U PEANbHON KU3HH.

K xoHiy oOyuenus B. 8 kJjacce oOydarouuiics NOIYYUT CIEAYIOIINE IPEAMETHbIE pe3yIbTaThl:

Yuciia 1 BBIYHCICHUA

HppauunoHanbHble ynca.

ITonnMaTth 1 UCIOIB30BATh IPEACTABICHUS O PACIIMPEHUH YUCIOBBIX MHOKECTB.

OnepupoBarh MOHATUSIMU: KBaJpPaTHBIM KOPEHb, apu(PpMEeTHUECKUN KBAaIPATHBII KOPEHb,
UPPAalMOHAIBHOE YHCJIO, HAaxOIUTh, OLIGHWBATH KBAaJAPATHBIE KOPHU, WCIOJB3YysA IIpU
HEOOXOJUMOCTH  KaJbKYJISTOP, BBIIOJHATh IpeoOpa3oBaHMsl BBIPAXKEHUH, COJEpKalIUX
KBaJIpaTHbIE KOPHU, UCIIOJIb3Yysl CBONCTBA KOPHEH.

Hcnonp30BaTh HayvajabHbIE MPEACTABIECHUS O MHOXECTBE JEHCTBUTENBHBIX YHCEN IS
CpaBHEHMsI, OKpPYIJIEHUS M BBIUMCIICHUM, M300pa)xkaTh ACUCTBUTEIbHBbIE YHMCIA TOYKAMU Ha
KOOPJIMHATHOMU IIPSIMOM.

Vcnonb30Bark 3amucy OOJBIIMX M MallbIX YHCEN C MOMOIIBIO JECATHUYHBIX JIpoOei u
crenedHed yucna 10, 3anuchiBaTh U OKPYIVIATH YKCIOBBIE 3HAUYEHHUS DPEAJbHBIX BEJIUYUH C
MCII0JIb30BAaHUEM Pa3HBIX CUCTEM U3MEPEHHUHN.

JenuMOoCTb.

OnepupoBaTh MOHIATHEM OCTAaTKa MO MOJYJIO, MPUMEHSATh CBOWCTBAa CpPaBHEHUU IO
MOJYJIFO, HAXOJUTh OCTATKH CYMMBI U ITPOU3BENEHHUS 110 JAHHOMY MOZYJIIO.

Auaredpanyeckne BbIpaKeHUsl

JpoOHO-palinoHaIbHbIE BEIPAKEHMUS.

Haxoauts nomycTrMble 3HaU€HUS IEPEMEHHBIX B IpOOHO-pAIlMOHATIbHBIX BHIPAKEHUSX.

[TpuMeHsATh OCHOBHOE CBOWCTBO PallMOHAILHOM JAPOOH.

BoinonHsATe npuBeeHue anreOpanueckux Ipo0eil kK 001ieMy 3HaMeHaTeo, CI0KEHHE,
YMHOXXEHUE, JiefIeHHe anredpanyeckux Apooeil.

BbINOMHATE TOXK/I€CTBEHHBIE TPEO0OPa30BaHUs PALIMOHAIBHBIX BBIPAXKEHUH.

[IpumeHaTs  mpeoOpa3oBaHMs BBIPAKEHHUH [UI1  pEIIEHHs pa3IMYHbIX  3a7a4

13 MaTeMaTUKH, CMEKHBIX [TPEIMETOB, U3 peaIbHON MPAKTUKH.

Crenenu.

[IpuMeHsTh MOHSTHE CTEMEHM C LEJIbIM IOKa3aTelieM, BBIMOJIHATH IpeoOpazoBaHUs
BBIPAXEHUI, COAEPIKALUX CTEIIEHU C LIETIBIM [TOKA3aTEIEM.

WppatmonanbHble BbIpaKEHHUS.

Haxomute  gomycTuMble 3HAu€HHWs] IEPEMEHHBIX B BBIPAXKEHUSX,

coJiepKalux apupmMeTuiecKrue KBaJipaTHble KOPHHU.

BeimonHaTe  mpeoOpazoBaHUs UpPPALMOHATIBHBIX — BBIPAKEHUH, HCMONb3Ys
CBOMCTBA KOpHEM.

YpaBHeHNs U HEPABEHCTBA

Pemarp kBagpaTHbIE ypaBHEHMSL.

Pematb 1po6HO-palioHaIbHBIE YPaBHEHHUS.

Pemarp nuHENHbIE ypaBHEHMsI C IapaMETpaMH, HECJIOXHBIE CHCTEMbI JIMHEHHBIX
yYpaBHEHUH € MMapaMeTpamHu.

[IpoBOANTH HCCIEAOBAHUS YPABHEHUN U CUCTEM YPABHEHUH, B TOM YUCJIIE C IPUMEHEHUEM
rpadu4ecKux MpeacTaBlIeHUH (ycTaHaBIMBaTh, UMEET JIM YpaBHEHHUE WIN CHCTEMa YpaBHEHHI
pELIEHNs, €CIIU UMEET, TO CKOJIBKO, U IPOYEE).



[TepexoauTh OT ciaoBecHOW (OPMYIMPOBKH 3adaud K €€ anreOpandeckod MOJENH C
IIOMOILBIO  COCTaBJICHUsI YpPAaBHEHWS WM CHUCTEMbl ypaBHEHUH, WHTEpPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4yl MOJIyYEHHBIN pe3ysbTar.

[IpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKH, pelIaTh JIMHEIHBIE
HEpaBEHCTBA C OJHOM NEPEMEHHOM M HMX CHUCTEMBI, JaBaTh TIpaUyUecKyl0 HIUIIOCTPALHUIO
MHOKECTBA PELICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIHUU

[lonumat W HCHONB30BaTh (PYHKUMOHAIbHBIE TOHSATHS W SI3bIK  (T€PMHHBI,
CHUMBOJIMYECKHE 0003HAUYEHUs), ONpENesATh 3HAa4eHHWEe (YHKIMU 1O 3HAYEHUIO apryMeHTa,
OTIpeIeNATh CBOMCTBa (PYHKIMHU 110 €€ rpaduKy.

Crpoutb rpaguky  pynkiuit y = x2,y = x3,y = X,y =

OIKCHIBATh

o
;y_

],

CBOICTBa YMCIIOBOM (PyHKIIMU 1O €€ TpaduKy.

K konmy oOyuenust B 9 kJj1acce 0OydarOIIMICS TOJYUUT CACAYIOIINE MPEAMETHBIC PE3YIIbTATHI:

Yuciaa 1 BLIVYUCTIEHUS

OniepupoBaTh NOHATUSMU: KOPEHb N- CTENEHHU, CTENEHb C PAllMOHATIBLHBIM MOKA3aTeNeM,
HaxoJIUTb KOPEHb N-U CTENEeHH, CTENEHb C palHUOHAJIbHBIM IIOKA3aTesIeM, HCIOJb3Yys IpU
HEOOXOAMMOCTH KaJIbKYJISITOp, NPUMEHSTh CBOMCTBA KOpPHA N- CTENEHH, CTENEHU C
palMOHAILHBIM TTOKA3aTEeIEM.

Hcnonb30BaTh MOHATHE MHOXKECTBA JCHUCTBUTENBHBIX YHCEN NPU PELIEHUWH 3ajad,
MIPOBEICHUM PACCYKICHUI U JI0KAa3aTENIbCTB.

CpaBHHMBaATh W YHOPSIOYMBATH ACHCTBUTEIbHBIC YHUCIIA, OKPYIJIATH JCHCTBUTEIBHBIC
YUCJIa, BBITOJHATH PUKUJKY PE3YyJIbTaTa BBIYMCIEHNUN, OLIEHKY YACIIOBBIX BBIPAKEHUM.

AJiredpanyecKkue BbIpaKeHHUs

OnepupoBarh MNOHSATUEM KBagpaTHOTO TpPEXUWIeHa, HAXOJAUTh KOPHU KBAJIPaTHOTO
TpEXUJIEHA.

PackmanpiBaTh KBaipaTHBIN TPEXUIEH HA JIMHENHBIE MHOKUTEIIH.

YpaBHeHMSI M HEPABEHCTBA

Pemarp nuHeiiHble M KBaJpaTHBIC YPAaBHEHUs, YpaBHEHUS, CBOJSIIMECS K HUM, APOOHO-
paloOHaIbHbIE YPaBHEHHS.

Pemare HecnokHBIE KBaJpaTHBIE YPABHEHUS C ITApAMETPOM.

Pemate nuHEliHBIE HEpPaBEHCTBA, KBAJPaTHbIE HEPABEHCTBA, WCIOJIb30BAaTh METOM
MHTEPBAJIOB, M300pakaTh pellleHne HEPABEHCTB HA YUCIIOBOU MPSMOil, 3alUCHIBATh pEIIEHUE C
IMOMOIIBIO CHUMBOJIOB.

Pemare crucremsl AByX JIMHEMHBIX YPAaBHEHUM C ABYMs MEPEMEHHBIMU U CHUCTEMBI JIBYX
ypaBHEHUH, B KOTOPBIX OJIHO YPABHEHHE HE SIBJISIETCS TUHEUHBIM.

Pemate HEC10KHBIE CUCTEMBI HETMHEWHBIX YPABHEHUH C TAPAMETPOM.

[IpuMeHATh METOABI  PABHOCWIBHBIX  TPEOOpa3OBaHWM, 3aMEHBI TMEPEMEHHOM,
rpau4ecKoro MeToa Mpy peleHuy ypaBHeHu 3-it u 4-i cTeneHeil.

Pemate cHCTEMBI JMHEMHBIX HEPABEHCTB, CHUCTEMbI HEPABEHCTB, BKIIKOYAIOIINE
KBaJIpaTHOE HEPAaBEHCTBO, M300paKaTh PEUICHHE CHUCTEMbl HEPABCHCTB HA YHCIIOBOW MPSIMOI,
3alMChIBATH PEIICHUE C TOMOIILI0O CUMBOJIOB.

Pemare ypaBHEHHs, HEpAaBEHCTBA MW HX CHUCTEMBI, B TOM YHCIE C OIPAHUYEHUSIMHU,
Hanpumep, B LEIbIX YUCTIaX.

[IpoBOoauTH HCCIIEIOBaHUS YPAaBHEHUM U CUCTEM YPAaBHEHUI, B TOM YHCIIE C IPUMEHEHUEM
rpadu9YecKux MpeACTaBICHUH (YCTaHABIMBATh, UMEET JIM YPAaBHCHHE WJIM CHCTEMa ypaBHCHHI
pELIeHUs], €CJIU UMEET, TO CKOJIBKO, U MPOYEE).

Pemate TekcTOBBIE 3amauM  anreOpaMvuecKuM CIIOCOOOM C TIOMOIIBIO COCTaBIICHHS
YpaBHEHUM, HEPABEHCTB, UX CUCTEM.



Mcnonb30BaTh ypaBHEHUs, HEPABEHCTBA M X CUCTEMBI JIJIsl COCTABJICHHUS] MATEMaTHUECKON
MOJICJIM peabHOW CUTyallud WIM TPUKIAJHON 3aJa4yd, HHTEPIPETHPOBATh IOJy4YEHHBIE
pE3yJIbTaThl B 3aJaHHOM KOHTEKCTE.

YucJi0BbIe MOCI€10BATEILHOCTH M IIPOrpeccuu

OnepupoBaTh MOHATUSAMH: 3aBUCHUMOCTb, (GYHKIMS, Tpaduk GyHKIHH, TpsMas
IPONOPLUOHATIBHOCTb, JIMHEWHas (yHKIMs, oOpaTHas MPONOPLUUOHAIBHOCTh, Mapabona,
runepooia, KyCOUYHO-3aJaHHast QyHKIHS.

HccnenoBath ¢GyHKuuo 1no e€ rpaduky, ycraHaBIMBaThb CBOWCTBA (YHKLMH: 00jacTh
OTpeNeJIeHUsl, MHOXKECTBO 3HAUEHUH, HYyIM (QYHKIHH, TPOMEKYTKH 3HAKOIOCTOSHCTBA,
IPOMEKYTKHM BO3pacTaHus W yObIBaHUS, YETHOCTh U HEYETHOCTh, HAUOOJbIlIEE U HaUMEHbIIEE
3HAUEHUs1, ACUMIITOTHI.

Pacnio3HaBaTh  KBaJipaTHU4YHYI (QYHKLUMIO 10 (opMyne, MPUBOIUTH IPUMEPbI
KBaJPaTHYHBIX QYHKUIUH U3 peabHON JKU3HU, (PU3UKH, TEOMETPHH.

Omnpenensate mojoxeHWe rpaduka KBagpaTHUYHOW (YHKIMU B 3aBUCUMOCTH OT €&
K03 (HUIIUESHTOB.

Ctpouts rpaduk KBaIpaTUIHOHN (HYHKIINH, OTIMCHIBATH CBOMCTBA KBAIPATUYHON (DYHKIIMU
o e€ rpaduky.

Hcnonb30BaTh CBOMCTBA KBaApaTUUHON QYHKIIMU JJIs PELLICHUS 3a1a4.

Ha npumepe kBaapatuuHoit pynkuuu ctpouth rpadux ¢ynkmuu y =af(kx + b) + ¢ ¢
MOMOIIbIO TpeoOpazoBanuil rpapuka GpyHkuuu y=f(x).

WnmocTpupoBaTh ¢ HMOMOIIBIO IpaduKa peaJbHYI 3aBUCHUMOCTb MM IPOILECC M0 HMX
XapaKTepUCTUKAM.

Apudmernyeckasi 1 reoMeTpuYecKasi IPoOrpeccuun

OmnepupoBaTh MOHATHUSAMH: IOCIEIOBATEIBHOCTh, apu(pMETHUYECKass U TeOMEeTpUYecKas
IIPOTPECCUM.

3anaBaTh IOCJIEOBATEIbHOCTH PAa3HBIMU CIOCOOAMHU: ONMUCATENbHBIM, TAaOIMYHBIM, C
HOMOIIBIO (POPMYJIBI N-TO YIEHA, PEKYPPEHTHBIM.

BbINONMHATE BBIYMCIEHUS C UCHOJB30BaHUEM (OpMyN n-ro uwieHa apuMeTUdecKod H
reOMEeTPUYECKOM MPOrpeccuii, CyMMbI MEPBBIX N YJIEHOB.

N300paxaTh 4iIeHbI IOCIEI0BATEIbHOCTH TOUKAMH Ha KOOPAMHATHOM MJIOCKOCTH.

Pemiate 3a1a4m, CBsI3aHHbBIE C YUCIOBBIMU OCIEI0BATEILHOCTSIMH, B TOM YHCIIE 3a/1a4l
13 peajbHOM KU3HU (C UCTIOIB30BAHUEM KAJIBKYISATOPA, ITU(POBBIX TEXHOIOTHN).

Pacrio3HaBaTh M NPUBOIUTH MPUMEPHI KOHEUHBIX M OECKOHEUHBIX MOCIIEA0BATEIbHOCTEMH,
OTpaHMYEHHBIX  MOCIEA0BaTEIbHOCTEH,  MOHOTOHHO  Bo3pacTaromux  (yObIBaroLIUX)
110CJIEI0BATENBHOCTEN.

Hmetb mpezicTaBiIeHHE O CXOJUMOCTH IOCIEIOBATEIbHOCTH, YMETh HAXOAUTh CYMMY
0ecCKOHEYHO yOBbIBAIOIIEH reOMETPUUYECKON TPOrPECCU .

[TpuMeHATh METOJ] MaTEMAaTUYECKON MHYKIIUHU TIPU PEIIEHUH 3a/ay.

3. TemaTH4uecKkoe IVIAHHPOBAHHE

7 kjaace
KosinuecTBO 4aCOB BCero
ryi HaumeHoBaHue pa3eoB M TeM NIPOrpaMMbl Beero KoHTpoJbHbIe I[IpakTuyeckue
padoThI padoThI

1 ParmmonansHbIC YricTa (TIOBTOPEHIE) 11 1

2. | Koopaunars! u rpaduku. OyHKumu 17 1

3. | BeipaxeHus ¢ mepeMeHHBIMH 7

4. | Jlunelinble ypaBHEHUS 10 1

5 CremneHb ¢ HaTypalbHBIM MOKA3aTeIEM 6

6 MHorouneHs! 23 1




7. | ®opmyInbl COKPamEHHOTO YMHOKECHUS 14 1
8. | JemumocThb 10
9. | Jluneiinas QyHKUMS 16 1
10. | Cucrembl THHEHHBIX YpaBHEHUH 15 1
11. | IloBTOpeHHEe, 000OIICHNE, CHCTEMATH3AITNS 3HAHIHA 7 1
OO111ee KOTMYECTBO YaCOB I10 MMPOrpaMMe 136 8 0
8 kimace
KoJsmm4ecTBo 4acoB Bcero
y HaumeHoBaHue pa3iesioB M TeM NPOrpPaMMbI KonTtpoJbHbIe IIpakTHyeckue
n/n Bcero
padoThI padoThI
1. | HepaBencrBa 20 1
2. | KBagpaTHbIil KOpeHb 17 1
3. | KBagparnble ypaBHEHUs 17 1
4. | JIpoOHO-paMOHaIbHBIE BBIPAKCHUS 17 1
5. | dpoOHo-panrioHaIbHbIE YPABHEHHS 19 1
6. | Oynkuumn 15 1
7. | Crenenu 14
8. | Hemumocth 7 1
9. | IloBTOpeHue, 0000IICHHE, CUCTEMATU3AIINS 3HAHUH 10 1
OO111ee KOJIMYECTBO YaCOB I10 MMPOrpaMMe 136 8 0
9 knace
Kosmm4ecTBo yacoB Bcero
I‘D‘(I_)I HaumeHoBaHMe pa3aesioB U TeM NPOrPaMMbIl Beero KoHnTpoJbhble IpakTuyeckue
padoTsl padoThI
1. | Oyskuun 25 1
2. | KBagparHble HepaBeHCTBa 15 1
3. | YpaBHeHUs, HEPABEHCTBA U UX CUCTEMBI 25 1
4. | YncnoBble IOCIEIOBATETLHOCTH U MPOTPECCUU 25 1
5. | Crenensb ¢ pallMOHATLHBIM MTOKa3aTeleM 12 1
6. | [loBropenwue, 0600IIEHUE, CHCTEMATH3AIINS 3HAHUI 34
OO111ee KOJIUMYECTBO YaCOB I10 MIPOrpaMMe 136 6 0

Yuciaa

4. Conep:xanue y4eOHOro npeamera

7 knace
(136 yacos)

U BBIYUCJICHUSA

PanunonanpHBIC 4YMCIIA. CpaBHCHI/Ie, YIIOPSAAOYHMBAHUC U apI/I(bMCTI/I‘-ICCKI/IC JIEeHCTBHUS C

palMOHAIBHBIMU YKCIaMu. YucioBas npsamasi, MOAYJb YKCIa.
CreneHb ¢ HaTypaJdbHBIM IMOKa3aTeleM U €€ CBOWCTBA. 3allMCh YWCIIA B JIECITUYHOMN

HOSHHHOHHOP'I CHUCTEME CUUCIICHUSI.




Pemenne TekcTOBBIX 3amad apuMeTHYECKUM criocoOoM. Pemienne 3amad u3 peanbHON
IPaKTUKM HAa 4YacTH, Ha ApoOM, Ha IMPOLEHTHI, IPUMEHEHWE OTHOLIEHUH M Mponopuuil mpu
peLlIeHUHN 3aj1a4, pelIeHe 3a1a4 Ha JBM)KEeHUE, paboTy, MOKYIKH, HAJIOTH.

JemnumocTs nenbix ynceil. CBOMCTBA AEIUMOCTH.

[Ipocteie u cocraBHble yrcna. YETHBIC U HeuéTHBIC yncia. [Ipu3Haku genmumMoctu Ha 2, 4,
8,5,3,6,9,10, 11. [Ipu3Haku 1eIMMOCTH CYMMBbI M TIPOU3BEJACHHUS LIETbIX YUCEN MPU PEIICHUU
3a/1a4 C IPAKTUYECKUM COLCPIKAHUEM.

HauGonpmmii o0mumii nenurens 1 HauMeHblee o0Iee KpaTHOe ABYX 4uceln. B3aumuo
npoctele yncna. AnroputM EBxinja.

Jlenenue ¢ octaTkoM. ApudMeTHUeCKue onepaiy Hajl OCTaTKaMHu.

Auredpanyeckme BbIpaKeHHUs

Beipaxkenue ¢ nepeMeHHbIMU. 3HA4E€HHUE BBIPA)KCHUA C IepeMeHHbIMU. IIpencrasnenne
3aBHCUMOCTH MEX/1y BETUYMHAMH B BUJE (DOPMYIIBL.

ToxnmectBo.  ToxaecTBeHHBIE — TpeoOpa3oBaHUsl — anreOpanveckux  BBIPAKCHUIL.
Jloka3aTesbCcTBO TOXKIECTB.

Opnowiensl. OgHOWIEH CTaHAapTHOTO Buja. CTENeHb OIHOWIEHA.

MHuorounensl. MHorowieH cranaaptHoro Bujaa. CreneHb MHorowieHa. CroxeHwue,
BbIUWTAaHUE, YMHOXXEHHME M JeJieHue MHoOrouwieHoB. lIpeoOpa3oBaHue LE€IOro BBIpaKEHUS B
MHorouieH. Kopau MHorousiena.

@opMysbl COKPAIIEHHOTO YMHOMKEHHUS: KBaJpaT CYMMbl M KBaJpaT pPa3HOCTU ABYX
BBIp@KEHUH, Ky0 CyMMbl M KyO pa3HOCTH JBYX BBIP@KEHHUH, pa3HOCTb KBaJApaToB JIBYX
BBIPAXEHU, IPOU3BEIEHUE PA3HOCTH U CYMMBI JIBYX BBIPAKEHU I, CyMMa U pa3HOCTh KyOOB IBYX
BBIPKEHUM.

Paznoxenne MHOTOYICHAa Ha MHOXUTENIW. BpiHeceHne oOmero MHOXHTENS 32 CKOOKH.
Meton rpynnupoBKH.

YpaBHeHHUsI U HEPpaBeHCTBA

VYpaBHenue ¢ ogHou nepeMeHHO. Kopenb ypaBHeHusa. CBOMCTBa ypaBHEHMM C OJHOU
IIEpEMEHHON. PaBHOCUIIBHOCTD ypaBHEHUIN. YpaBHEHUE KaK MaTeMaTH4eCKas MOJEIb PealbHON
CUTYyalUH.

JIuneliHOE ypaBHEHHME C OJHOM nepeMeHHOW. UMCiio KOpHEH JIMHEHHOro ypaBHEHMS.
PemeHne TEKCTOBBIX 3aJad C IOMOLIBIO JIMHEHHBIX YypaBHEHUH. JIMHeNWHOe ypaBHEHHE,
coJiepaKallee 3HaK MOJYJIA.

VYpaBHeHHe ¢ JByMs TIepeMeHHbIMU. ['paduk JHMHEHHOro ypaBHEHUS C JBYMs
nepeMeHHbIMU. CUCTEMbI JIMHEWHBIX YpaBHEHUN ¢ ABYyMs nepeMeHHbIMU. ['paduueckuit meton
pEILIEHUs] CUCTEMBI JIMHEWHBIX YPAaBHEHUH C ABYMs NIEPEMEHHBIMU. Perienne cucteM JIMHEHHBIX
YPaBHEHHUH C JBYMsI IEPEMEHHBIMU METO/I0OM ITOACTAHOBKH U METO/IOM ciI0KeHUsA. CuctemMa ABYX
JMHENHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU KaK MOJIENIb PEAIbHON CUTYallUH.

DOYyHKUMHU

Koopannara toukn Ha npsmoin. UucioBble mpoMexyTku. PaccrosHue Mexay IByMs
TOYKaMU KOOPAMHATHOU IIPSMOM.

[IpsimoyronbHasi cuctema kKoopauHat. AOciucca U opAuHAaTa TOYKM Ha KOOPAWHATHOM
wiockoctd. Ilpumepsl rpadukoB, 3agaHHBIX ¢GopmyidaMu. YUTeHHe TrpadUKOB peaJbHBIX
3aBHCHMOCTEM.

@DyHKIIMOHANbHBIE 3aBUCUMOCTH MeX 1y BennunHaMu. [lonsatue ¢pynkunn. OyHKIUS Kak
MaTemMaThuyeckas MoJeib peaibHOro mpouecca. O6macte ompezeneHuss U 00JacTh 3HAYEHUU
¢ynkuuu. CriocoOs! 3ananus Gyakun. I'paduk ¢pynkuuun. [ToHsTHS MakcuMymMa U MUHUMYMa,
BO3pacTaHus U yObIBaHMS HA IPUMeEpPax pealbHbIX 3aBUCUMOCTEH.

JIuneitnast ¢yHkuusa, e€ cpoicTBa. I'padux nuneliHoW ¢ynkumu. ['padux QyHKIHH
y = [x|. Kycouno-3amannpie ¢GyHKIIUH.



8 kiacce
(136 yacoB)

Yuciia 1 BBIYUCICHUSA

KBagparubie kopHH. ApHU(pMETHYECKUN KBAIPaTHBIM KOpeHb U ero cBoiicTtBa. [loHsTue
MppalyoHaIbHOr0 4ucia. [[elcTBUA ¢ HppalMOHAIbHBIMU uuciiamMd. CBOWCTBa JEUCTBUUA C
UppalMOHAIBbHBIMU yKciiaMu. CpaBHEHHE HPPALIMOHAJIBHBIX YHCEIL.

IIpencraBieHus 0 pacIIMPEHUAX YUCIOBBIX MHOKECTB. MHOXKECTBA HATYpaJIbHBIX, LIETIbIX,
paloHaIbHbBIX, JEHCTBUTENBHBIX yncen. CpaBHeHUE uncen. YncaoBble IPOMEXYTKH.

HeiictBua ¢ ocrtatkamu. Octatku creneHeidl. [IpumMeHeHHMe OCTAaTKOB K pELICHUIO
YPaBHEHHUH B LIENbIX YUCIIAX U TEKCTOBBIX 3ajau.

PazMepbl 00bEKTOB OKPYKAIOLIETO MUPA, JUINTEIIBHOCTD IIPOLIECCOB B OKPY’KAIOLIEM MUDE.
CranpapTHbII BUJ YKCTIa.

Auredpanyeckue BbIpa:KeHHUs

Anrebpanueckast JpoOb. JlomycTrMble 3HaUE€HUS IEPEMEHHBIX B APOOHO-pAllMOHAIBHBIX
BbIpaxkeHUs1X. OCHOBHOE CBOICTBO anredpanyeckoil 1podu. CioxeHue, BBIYMTaHUEe, YMHOKEHHE
U JlernieHue anredpandeckux qpodeil. Beraenenue nenoii yactu anredpandeckoit 1poou.

PammonanbHbie  BBIpaXeHHA.  TOXXAECTBEHHBbIE  NpeoOpa3oBaHUS  PalMOHAIBHBIX
BBIPKCHUIA.

JlonmycTHMBIE 3HAueHHsI TEPEMEHHBIX B BBIPAKCHHSX, COACPKAIINX aprU(PMETHIECKHE
KBaJpaTHble  KOpHU. TOXKAECTBEHHbIE  NpeoO0pa3oBaHMs  BBIPAKEHHMH,  COJEepKaILIUX
apu@MeTHyecKue KBapaTHbIE KOPHHU.

Crenenb ¢ nenplM IMokazaTeneM M e€ cBoiictBa. I[IpeoOpazoBaHue BbIpaKeHUH,
COJIEpIKalINX CTEIEHHU.

YpaBHeHHUS H HEPABEHCTBA

KBagparnoe ypaBHenue. dopmyna KOpHEH KBaJapaTHOro ypaBHeHMs. KosmuecTBo
JEHCTBUTENBHBIX KOPHEN KBaJpaTHOro ypaBHeHus. Teopema Buera. YpaBHEHHs, CBOIUMBIE K
JMHEHHBIM YpaBHEHUSM WIH K KBaJpaTHBIM ypaBHEHUSIM. KBasipaTHOE ypaBHEHHE C TapaMETPOM.
Penienne TeKCTOBBIX 3aJa4 C IOMOILBIO KBaJJPAaTHBIX YPaBHEHUM.

JlpoOHO-palinoHanbHble  ypaBHEHHs. PerieHue npoOHO-palMOHAIbHBIX YpaBHEHUH.
Pemenne TEKCTOBBIX 3373y C MOMOIIbIO JIPOOHO-PAIIMOHANBHBIX ypaBHeHHH. I'paduueckas
MHTEPIIpETalNsl YPaBHEHUH C IBYMSI IEPEMEHHBIMH.

Yucnossle HepaBeHCTBA. CBONCTBA YMCIIOBBIX HEPABEHCTB.

HepaBenctBo ¢ mnepemenHoil. Crtporue u Hectporue HepaBeHcTBa. CloxeHHEe U
YMHOXXEHHE YHCIOBBIX HEpaBeHCTB. OlEHMBaHUE 3HA4YCHMs BbIpaxeHUs. Jloka3aTenbCTBO
HEPABEHCTB.

[lonsaTe O pemeHnH HEpaBeHCTBA C OJHOM IEepeMEHHOHM. MHOXECTBO pEIIeHUI
HEpaBEHCTBA. PABHOCWIIbHBIE HEPABEHCTBA.

JInHeitHOe HEpaBEHCTBO C OJHOM MEPEMEHHOW W MHOKECTBA €ro pemnieHuil. Pemienue
JMHENHBIX HEPABEHCTB C OJHOW NnepeMeHHON. CHCTEMBI U COBOKYITHOCTH JINHEHHBIX HEPABEHCTB
C OJIHOM mepeMeHHOMW. Pelienne TeKCTOBBIX 3a7a4 C MOMOIIBIO JTUHEWHBIX HEPABEHCTB C OJHOM
[IEPEMEHHOM.

DYyHKUMHU

OO6nactp omnpeneneHuss 1 MHOKECTBO 3HaueHUH GyHKUuU. CrocoObl 3ajaHus (QyHKIIMA.
I'paduk bynknuu. Yrenue cBoilctB ¢pyHKuuu no e€ rpadpuky. [Ipumepsl rpadukoB QyHKIIHH,
OTpa)KaIOIIKX pealbHbIE MPOLECCHI.

JIuneitnas pynkuust. DyHKUIMHU, ONMUCHIBAIOLINE IPSIMYIO U 00paTHYIO MPONOPIMOHATILHBIE
3aBHCUMOCTH, UX IpauKu.

et .
Oyukiun y = ax2, y=x2 +b, y=x3, y =x|, y = , Y=, nux cBoiictea. Kycoyno-
X

3a/laHHbIC ()YHKIIHH.



9 kaacce
(136 yacoB)

Yuciia 1 BBIYUCICHUSA

Kopenp n-ii crenenn u ero cpoictBa. CTeleHb C PallMOHAJIBHBIM IOKa3aTeleM U €€
CBOIICTBA.

Auredpanyeckue BbIpaKeHHUsl

ToxnecTBeHHble IpeoOpa3oBaHUS BBIPAKEHHUH, COAEPKAIIMX KOPEHb N-H CTENEeHH.
ToxnecTBeHHbIE TNPEOOpPa3OBaHMsI BBIPAKCHHI, COJACPKAIIUX CTENEHb C PAlMOHAIBHBIM
IIOKa3aTeJIeM.

KBagparusiii tpéxwieH. KopHu kBazpaTHOro tpéxuneHa. PasnoskeHue KBaapaTHOrO
TPEXWICHA Ha JINHEHHBIE MHOKUTEIH.

YpaBHeHus1 M HEPABEHCTBA

bukBanpatHeie  ypaBHeHusa. Ilpumepsl DIpPUMEHEHUMH  METONOB  PABHOCHWIIBHBIX
npeoOpa3oBaHuil, 3aMeHbl IEPEMEHHOMN, rpa)UYecKoro MeToa Mpy PEeLIeHUH YpaBHEeHUH 3-i u
4-ii cTeneHen.

Pemienue 1poOHO-pallMOHAIbHBIX YPAaBHEHUH.

Pemenne cucrem ypaBHEHHMH C JByMs IEpPEMEHHBIMM. PemeHue mpocTednmmx cucreM
HEJIMHEHHBIX YypaBHEHHH C AByMs INepeMeHHbIMH. ['paduueckuii MeTo] pemeHus CHUCTEMbI
HEJIMHEWHBIX YpPaBHEHMH C AByMsl nepeMeHHbIMH. Cucrema ABYX HEIMHEHHBIX ypaBHEHUH C
JBYMsI IEPEMEHHBIMU KaK MOJEJIb PEAIbHOM CUTYyalUH.

HucnoBbie HEpaBEeHCTBA. PellieHue TMHEHHBIX HEpaBEHCTB. Jl0Ka3aTeabCTBO HEPABEHCTB.

KBanpaTtHble HepaBeHCTBa C OJHOM IIEpEMEHHOW. PelleHne KBaJpaTHBIX HEPAaBEHCTB
rpadu4eckuM METOJOM W METOAOM HWHTEPBAIOB. METOJl WHTEPBAIOB Ui PAalMOHAIBHBIX
HepaBeHCTB. [IpocTeiine HepaBeHCTBa ¢ TapaMETPOM.

Pemenuie TeKCTOBBIX 3a7a4 C TOMOIIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ 1BymMs mepeMeHHBIMU. PerieHne HepaBeHCTBA € JIBYMsI IIEPEMEHHBIMH.
CucreMbl HEpaBEHCTB € IByMS IEPEMEHHBIMU. | 'pauueckuii METo peleHus CUCTEM HEPaBEHCTB
C IByMsI IEPEMEHHBIMH.

DyHKUMHU

@ynkiusa. CpoiictBa (yHKUMHA: HyaM (QYHKIMHM, TPOMEXKYTKH 3HAKOIOCTOSHCTBA
(GyHKIMHM, TPOMEXYTKH BO3pacTaHUsl M yObIBaHUS (DyHKUMHU, YETHBIE W HEUYETHBIE (DYHKIUH,
HauOoJIbIIIee M HAaUMEHbIIIee 3HaYeHUs (PYHKLIUH.

KBanpatuunas @pynkuus u e€ ceoiicta. Micnonb30BaHue CBOMCTB KBaIpaTUYHON (PYHKIIMH
Ui pemeHust 3anad. Iloctpoenue rpaduka kBajgpatuuyHoil ¢yHkuuu. IlonoxeHnue rpaduka
Iélg&gpaTHquﬁ (GyHKLIMy B 3aBHCUMOCTH 0% €€ Kodddunnentos. I'paduxu GpyHkuuii y

,y=aX —-m) uy=ax — m) +n. IToctpoenne rpadpukoB (GpyHKIHI C TOMOIIBIO
npeoOpa3oBaHuil.

JpoOHo-nuneitnas ¢pynkuus. MccnenoBanue (GyHKIMHA.

OyHKIMS Y = XN ¢ HaTypaJIbHBIM NoKa3aTeneM N u e€ rpaduxk.

YucnoBble N0CJIeI0BATEIbHOCTH M IIPOIPeCCHHU

ITonsTie YHCIIOBOM MOCIeA0BaTEIILHOCTH. Koneunsre Hu OecKOHEUHbIE
nociaeaoBarenbHOCcTH.  OrpaHMueHHas MOCJIEeN0BaTeIbHOCTb. MOHOTOHHO — BO3pacTarolas
(yOwIBaromasi) mociienoBaTeaIbHOCTh. CIOCOOBI 3aMaHus MOCIIEN0BATEILHOCTH: OMUCATEIbHBIN,
TaOJIMYHBIN, C MOMOIIIBIO (POPMYJIBI N-TO YICHA, pEKYPPEHTHBIN.

Apudmernueckas u reomerpuieckas nporpeccuu. CBoicTBa WieHOB apu(MeTHIECKO U
reoMeTpuueckoil mporpeccuil. @opMynbsl n-ro wieHa apuPMETHYECKOH M TIeOMEeTpHYECKOM
nporpeccuii. DoOpMysibl CyMMBI TEPBBIX N YICHOB apU(METHUYECKOM W TeOMETPHYECKOU
nporpeccuil. 3a1aun Ha MPOLEHTHI, 0AHKOBCKHE BKJIA/Ibl, KPEIUTHI.

IIpencraBneHne O CXOOUMOCTH IIOCIEIOBATENBHOCTH, O CYMMHPOBAaHMM OECKOHEUHO
yOBIBaIOIIEH reOMETPUUECKOI TPOrPECCHH.



Merton marematuyeckoit uHAYKIuK. [Ipocreiime npumepsl.



TEMATHYECKOE IVIAHHPOBAHHUE 110 YYEBHOMY

HPE/IMETY «AJII'EBPA)
7 KJIACC
Ne n/nn Tema ypoka

Tema 1. Payuonanshote uucaa (nogmopenue) 11 uacos

1. 1. [ToBTOpenue. ParmonanbHeie uncia

2 5 [ToBropenne. CpaBHeHUE, yIOPAAOUNBAHIE U
apudMeTHYECKHE NSHCTBHS C pallMOHAIbHBIMH YHCIIAMH

3. 3 [MoBTopenve. Yncnosas npsmast, MOIYIIb YKCIIa

4 4 IToBTOpenwue. [IporeHTHI, 3aKCh MMPOIICHTOB B BUAC APOOH 1
Jpobu B BHJE MPOLICHTOB

5. 5 IToBTOpenue. Tpu OCHOBHBIC 33724l HA TIPOIICHTHI

6. 6 INoBTOpenue. Tpu OCHOBHBIC 33724l HA TIPOLICHTHI

7 7 [ToBTopenue. Pemenne TeKCTOBBIX 3a7a4 apu(hMETHIECKAM
criocoboM
IToBTOpeHue. Pemenue 3a1a4 U3 peasIbHON PAKTUKU HA 4acTH,

8. 8. | mpobu, NpoLEeHTHI, IPUMEHEHUE OTHOIICHUH 1 TIPONOPLIUIA TPH
pelIeHuH 3a1a4
IToBTOpeHue. Pemenne 3anay u3 peanbHOU IPAKTUKY HA YacTH,

9. 9. | npodu, NpoLEHTHI, IPUMEHEHUE OTHOIICHUH 1 TIPOTIOPLIUIA TTPH
peIlIeHNN 3a/1a4

10. 10. IToBTOpeHue. PeanbHble 3aBUCHUMOCTH: pELICHUE 3a/1a4 Ha
JIBIDKEHHE, paboTy, MOKYIIKH, HAJIOTH

11. 11. | KonTponbHas paboTa 1o Teme «PanroHaIbHbIe YHCIIa)

Tema 2. Koopounamut u 2pagpuxu. Qynxyuu 17 uacos

12. 1. | KoopauHara Touky Ha IpsSMOi

13. 2. | Yucnossle mpoMexyTKU. OTpe30K, JIyd

14. 3. | Yucnoseie npomexytku. [lomyuareppan

15. 4. | PaccrosHEe MEXIY ABYMSI TOYKaMH KOOPIMHATHOM MPSIMOM

16. 5 [IpsimoyronbHas CHCTEMa KOOp/MHAT. Abcrmcca 1 opauHaTa
TOYKH Ha KOOPJMHATHOM IIOCKOCTH

17 6 [IpsimoyronbHas CHCTEMa KOOP/IMHAT. Aocrmcca u opauHaTa
TOYKH Ha KOOPAWHATHOM TIOCKOCTH

18. 7 [Tpumepsl TpaduKoB, 3aJaHHBIX HOPMYTaMU

19. 8. | Urenue rpadMKoB pealbHBIX 3aBHCUMOCTEH

20. 9. | OyHKIMOHAIBHBIC 3aBUCUMOCTH MEXy BeTMUMHAMU

21. 10. | IlonsTue pyHKIMH

29 11 [onsatue pynkuun. GyHKUKS Kak MaTeMaTHYeCKast MOJIEIb
peanbHOro mpouecca

23 12 [onstue pynkiun. OyHKINSA Kak MaTeMaTHYECKast MOJIENb
peanbpHOTro nporiecca. Pemenue 3anau

24, 13. | OGnacTs onpeneneHrs PyHKIUH

25. 14. | OGnacTb 3HaUeHUI PYHKINU

26. 15. | Cnoco0sl 3aanus GyHKIUN

217. 16. | I'paduk pysKIUH

28, 17 Kontposbnas pabora o Teme «KoopauHaTh! 1 rpaduky.
DOYHKIII)

Tema 3. Boipascenus ¢ nepemennvimu 7 uacos

29. 1. | BelpakeHue ¢ nepeMEHHBIMU

30. 2 BripakeHue ¢ mepeMeHHBIMH. 3HAUCHHUE BBIPAKEHUS C
nepeMEHHBIMU




31 3 BrIpaxkeHue ¢ mepeMeHHbIMU, 3HAYCHUE BRIPAXKCHUSI C
nepeMeHHbIMU. Penienne 3aganuit

3 4 [IpencrarneHre 3aBUCUMOCTEH MKy BEIMYMHAMU B BUJIC
dhopmyn

33, 5 [IpencraBieHne 3aBUCMMOCTEH MEX/Ty BEJTHYHMHAMU B BHJIC
hopmyn

34. 6. | Beruucnenus no gpopmynam

35. 7. | Bouucnenus no gopmynam

Tema 4. Jluneiinvie ypasnenus 10 uacos

36. 1. | YpaBHenus c ogHoii nepemenHoi. KopeHs ypaBHeHHs

37. 2. | CpoiicTBa ypaBHEHHI ¢ OJJHOM MEPEMEHHOM

38. 3. | CBolicTBa ypaBHEHHUI C OJTHOH MEPEMEHHOM

39. 4. | PaBHOCHIILHOCTD YPaBHCHUMA

40. 5. | YpaBHeHMe KaK MaTeMaTHUECKasi MOJICIh PEaTbHOM CUTYalluH

41. 6. | Yucio KopHEW IMHEHHOTO YpaBHEHHS

42, 7. | Penienue nuHEHHBIX ypaBHEHUI

43. 8. | Pemenne TeKCTOBBIX 3a/1a4 C IOMOIIBIO IMHEHHBIX yPaBHEHHI

44, 9. Jluneitnoe ypaBHeHHe, coepKaIiee 3HaK MOIYJIS

45, 10. KontponbHas pabora rmo remam «BbipakeHust ¢
MEPEMEHHBIMIY, «JIMHEITHbIE YpaBHEHUS

Tema 5. Cmenens ¢ HamypanbHbIM ROKA3aMenem 6 uacos

46. 1. | Crenens ¢ HaTypalbHBIM ITOKa3aTeJIEM.

47, 2 CBoiicTBa cTENEHU C HaTypaJIbHEIM 10Ka3aTENeM. YMHOKEHUE
U JICJICHUE CTCICHEH

48, 3 CBoiicTBa cTerneHel ¢ HaTypalbHBIM TToKa3areaeM. Bo3senenue
B CTETICHb MTPOU3BEICHHSI

49 4 CBOI?ICTvBa CTEINEHH C HATYypaJIbHBIM MTOKa3areneM. PemeHue
3ajaHui

50. 5. 3amnuck 4yrcia B JECATHYHON MO3UIIMOHHON CUCTEME CUUCIICHUS

51. 6. 3amnuck 4yucia B JECATHYHON MO3UIIMOHHON CUCTEME CUUCIICHUS

Tema 6. Muozounenst 23 yaca

52. 1. Omuounensl. OMHOWICH CTAHAAPTHOTO BUAA

53 5 Onnounensl. OfHOUIEH CTaHAAPTHOTO BUia. CTerneHb
OJTHOWIEeHA

54. 3. MHuorousnensl. MHOTOYIIEH CTaHAAPTHOTO BHA

55, 4 MHorounenbsl. MHOTOWIeH cTaHaapTHOroO Buja. CTeneHb
MHOTO4JICHA

56. 5. CrosxeHue U BBIYUTaHUE MHOTOWICHOB

57 6. Cro’keHue U BhlYMTaHUEe MHOTOWICHOB. [IpuBeneHue
10JIOOHBIX CJIaraeMbIX

58. 7. CnoxeHue U BBIYUTaHUE MHOTOWICHOB

59. 8. YMHOXEHHE MHOTOUJICHOB

60. 9. JeneHnne MHOrO4JI€HOB

61. 10. | YMHOX€EHHUE OQHOUYJIEHA HA MHOTOWIEH

62. 11. | YMHOXEHNE U IeJIeHuEe MHOTOWIEHOB. PereHue 3anannii

63. 12. | IIpeoOpa3oBaHue 1IEJIOTO BHIPAXKCHHS B MHOTOWICH

64. 13. [IpeoOpaszoBaHue 1EIOT0 BRIPAYKEHHS B MHOTOWICH. PackpbITre
cko0ok. [TpuBeeHue MOTOOHBIX CllaraeMbIX

65. 14, Hpeo613a30BaHHe LIEJIOTO BRIpYKEHUS B MHOTOWICH. Perienue
3alaHui

66. 15. | KopHu MHOrouIeHa

67. 16. | IloHsTHe TOXIECTBA

68. 17. | ToxnaectBo. ToxaecTBEHHBIC BBIPAXKCHUS B MATEMATHKE

69. 18. | ToxkaecTBO. ANTOPUTM TOXKAECCTBEHHBIX ITPeOOpa3OBaHMI




anreOpanvyecKux BeIPaKEHUN

70. 19. | ToxkzaecTBeHHBIC TPEOOPA3OBAHMUSL.

71 20. ToxmectBo. ToxknecTBEHHBIE IPEOOPa30BAHIS
anreOpanvyecKrx BbIpaKeHUH

72, 21 ToxnaectBo. ToXIECTBEHHBIE TPEOOPA3OBAHUS
anreOpandecKuX BeIpaKeHHH. Perenne 3ananmit

73. 22. | Jloka3aTenbCTBO TOXKIIECTB

7 23, KontponbHas pabora no remam «CTeleHb ¢ HATYypaTbHBIM
nokazarenem», «KMHOTOUIeHbD»

Tema 7. Dopmynvl COKPAULEHHO20 YMHONCEHUA 14 uacoe

75. 1. KBagpaT cymMMBI 1 KBagpaT pa3HOCTH ABYX BBIPaKEHHUI

76. 2. | KBagpaTt cyMMBI HECKOITBKUX BBIPOKEHHUH

77. 3. | Kyb6 cymmbl 1 Ky0 pa3HOCTH ABYX BBIpaKEHHIH

78. 4, PasHOCTB KBaIpaTOB ABYX BHIPAKEHHH

79. 5. | IIpousBeneHne pa3sHOCTH U CyMMBI IBYX BBIPDOKEHHN

80. 6. | [IpousBeneHue pa3HOCTH U CYMMBI IBYX BBIPOKEHHI

81. 7. | Cymma KyOOB IByX BBIpQKEHHI

82. 8. | Pa3HOCTH Ky0OOB IBYX BHIpQ)KEHUIA

83. 9. | Pa3noxxeHne MHOTOYJICHA HA MHOKHUTEIIN

8. 10. [TpousBeneHre pa3HOCTH CYMMEI IBYX BBIPDKEHHI, CyMMa U
pa3HOCTh KyOOB JIBYX BBIpKCHHUI

85. 11. | PaznoxeHue MHOTOUJIEHA HA MHOKHUTEIIN

86. 12. | BriHeceHue 00IIero MHOKHTEIS 32 CKOOKU

87. 13. | Metoa rpynnupoBKH

88, 14, KontponbHas padora o reme «DopMyInbl COKpaeHHOTO
YMHOKCHUSD)

Tema 8. /lenumocmo 10 uacos

89. 1. Jemumocts 1iensix uncen. CBoHCTBa AETUMOCTH

90. 2. JlemumocTh Henbix uncell. CBoHCTBa ASITMMOCTH

91 3. | IIpocTeie u coctaBHble uncia. YeTHbIE ¥ HEUETHBIE YKCIIa

92. 4, [TpuzHaku nenumoctr Ha 2,4,8

93. 5. [TpuzHaku nemmmoctu Ha 5,3,6,9,10,11

94, 6. [Ipu3HaKK JETMMOCTH CyMMBI H IIPOM3BECHUS LEIIBIX YHCEIT
IpH peLICHHUH 33124

95, HauGomnpiuii o011uii 1eIuTes 1 HaUMEHbIIee 001Iee KpaTHOe
JIBYX YHCEI

96. .| B3aumuoO npocTeie yncna

97. 9. | Anropurm EBknuna. [lenenue ¢ ocTaTkoOM

98. 10. | CpaBHeHHs LENBIX YUCET [0 MOAYIIIO HATYpPaJILHOTO YHCIa

Tema 9. Jluneiinasn gynkyus 16 uacos

99. 1. | lousTHe nuHEHHON QyHKINK

100. 2. | JluneitHas QpyHKIMSI, €€ CBOCTBa

101. 3. | Jluneitnas ¢pyHkuus, ee cBoicTBa. Perenue 3aganuit

102. 4. | I'paduk nunerHON QyHKIMU. ANTOPUTM MOCTPOCHHS.

103. 5, I'paduk nuneitHol GyHkimn. Haxoxnenue 3HaueHns GyHKIINA
Y apryMeHTa

104, 6 I'padux nuneitnoit pynkuun. OnpeneneHue o rpaduKy Touek,
NpUHAUIeKANIX QYHKIIH

105. 7. | I'padux nuneitno#t pynkuun. Pemenne 3ananuii

106. 8. | I'paduk dyHKIMM y = | X| 1 ero cBoiicTBa

107. 9. | ITocrpoenue rpaduka GyHKIMA ¥ = | X |

108. 10. | ITocrpoenwe rpadrka QyHKIHH Y = | X |

109. 11. | I'paduk pyukiwn y = | X |. Pemenne 3amanuit




110. 12. | IlonaTne Kyco4YHO-3aAaHHBIX (HYHKIIMH

111. 13. | Kycouno-3anannblie GyHKIUH. AJITOPUTM ITOCTPOCHHS

112. 14. | KycouHo-3anannbie pyHkimu. [loctpoeHue

113, 15, Kycouno-3agannsie Qpynkumu. Pemenne 3ananmuii ¢
napaMeTpoM

114. 16. Kontponbhas padota mo TeMam «/leaumoctsy, «JInaelHas
(hyHKIUS

Tema 10. Cucmempot 1uHeHbIX ypasHeHUL 15 uacos

115. 1. YpaBHeHHE C IByMS TIEpEMEHHBIMU

116. 2. | YpaBHeHue ¢ AByMsI IEpEMEHHBIMU

117. 3. I'paduk muHEHHOTO YpaBHEHUS C IBYMSI IEPEMEHHBIMA

118. 4 ITocTpoenne rpaduka THHEHHOTO YPaBHEHHS C JBYMS
nepeMEeHHBIMU

119. 5. | Cucrembl TMHEHHBIX YpaBHEHHH ¢ ABYMsI IEPEMEHHBIMU

120. 6. | Cucrtempl THHEHHBIX YPaBHEHH C JBYMSI IEPEMEHHBIMU

121 7 I'padmgeckuii METOH peIISHNsI CUCTEM JIMHEHHBIX YPaBHEHHH C
JIBYMSI IepPEeMEHHBIMH

192, 8. I'paduuecknii MeTOJ] pELICHUS] CUCTEM JIMHEHHBIX YPaBHEHHH C
JBYMSI IEPEMEHHBIMU

123 9 Pewienne cuctem TMHENHBIX ypaBHEHUH ¢ IByMS
NePEMEHHBIMU METOJIOM TIOACTAHOBKHU

124, 10. Pemenune cucreM JIMHEWHBIX YPABHEHHUHU C IByMS
NePEMEHHBIMU METOJIOM IOACTAHOBKU

195 11 Pewienne cuctem TMHENHBIX ypaBHEHUH ¢ IByMS
MIEPEMEHHBIMU METOJIOM CIIOXKCHUS

126. 12 Pewienne cuctem TMHENHBIX ypaBHEHUH ¢ IByMS
MIEPEMEHHBIMU METOJIOM CIIOKCHUS

197, 13, Cucrema JII/IHeI‘/'IHVLIX YpaBHEHHUH € IBYMsI IEPEMEHHBIMH KaK
MOJIeJIb peaJIbHON CUTYaIMU

128, 14, KonTtponbsHnas pabota no Teme «CrcTeMBbI TMHEHHBIX
ypaBHeHu». Becepoccuiickas mpoBepoyHas paboTa

129, 15, HtoroBas koHTposbHas paboTa. Becepoccuiickas mpoBepoyHast
pabota

Tema 11. Iloemopenue, 0606uienue, cucmemamu3ayus 3HAHU T yacoe
IToBTOpenue u 0600eHHe. Pemenne cucreM THHEWHBIX

130. 1. | ypaBHEHWUIi C ABYMS IEPEMEHHBIMU METOJIOM IOJICTAHOBKH H
METOJIOM CIIOKEHHSI

131 5 [MoeTopenue u 06061IeHNe. CTeneHb C HATypaTbHBIM
NoKazaTesaeM
[loBTopenue u 0606menne. OTHOWIEHB 1 MHOTOUJICHBI.

132. 3. | TopkecTBeHHBIC IPEOOPA30BAHUS ATreOpauecKuX
BBIpa)KEHUH

133, 4 IToBTOpenwue u 0606mIeHIE. DOPMYITBI COKPAIIIEHHOTO
YMHOXEHHSI

134. 5. | lloBropenue u 0606menune. Koopaunarel 1 rpadhuku

135. 6. | [loBropenue u 0600meHue. JInHeiHas QyHKIMA 1 ee CBOHCTBA

136. 7 HOBToperIe # 000011eHKe. Perienne cucTeM JUHENHBIX
YpaBHEHUH C ABYMSI IEPEMEHHBIMH




TEMATHYECKOE IUVIAHUPOBAHHUE I10 YYEEHOMY

HPE/IMETY «AJII'EBPA)
8 KlIACC
Ne o/m Tema ypoxa

Temal. Hepasencmea 20 yacos

1 1 UwucnoBele HEpaBEHCTBA

2. 2 CBOIICTBA YHCIOBBIX HEPABCHCTB

3. 3 CBoIiCTBa YHCIOBBIX HEpaBEHCTB. PerieHne 3amanuii

4, 4 JlokazaTensCcTBO HEPABCHCTB

5 5 HepaBenctBo ¢ mnepemenHoi. Crporue u

HECTPOTHEe HEPaBEeHCTBA

6. 6 HepaBenctBo ¢ nepemenHoil. Crporue HM  HECTPOTHUE
HEpaBEHCTBA
CrokeHue U yMHOKEHHE YUCIIOBBIX HEPABEHCTB

8 8 Crnoxenue U YMHOXCHHE  YHUCIIOBBIX

HepaBeHCTB. OLleHHBaHUE 3HAYCHUS

BBIPKEHHSL.

9. 9. | IlonsiThe 0 penIeHNU HEPABEHCTBA C OJHOM NepeMEHHON

10. 10. [IonsATHE O pEIICHMM HEPaBEHCTBA C OJHOU NEPEMEHHOM.
MHOK€ECTBO pELICHNI HEPAaBEHCTBA

11. 11. | PaBHOcubHBIE HepaBeHCTBa. HepaBeHCTBO-ClleACTBHIE

12. 12. | YucnoBble MPOMEXYTKH

13, 13, JIuneitnoe HEPABEHCTBO C O,I[HOP'IV MIEPEMEHHOM

1 MHO>KECTBO €T0 PELICHUH

14, 14. Pewienre JIMHEHHBIX HEPABEHCTB C OJAHON NIEPEMEHHOM.
[lepenoc cnaraembix

15, 15, PemieHre nuHENHBIX HEPABEHCTB C OJHOUM EPEMEHHOM.
V3MeHeHne 3HaKa HepaBeHCTBa

16. 16. Pewenne HHHeﬁHULIX HEPABEHCTB C OJHOU NIEPEMEHHOM.
Pemenne 3ananmii

17. 17. | Cucrembl TMHEHHBIX HEPABEHCTB C OJHOI NepeMEHHON

18, 18, CucTtembl THHENHBIX HEPABEHCTB C OHOM MepeMEHHOMN.
Perrenue 3aganuii

19. 19. Pemenue TEKCTOBBIX 337111 C TOMOLIBIO JMHEHHBIX
HEPaBEHCTB C OJIHOW MepeMEHHON

20. 20. | KonrposbHas pabora o Teme «HepaBencTa»

Tema 2. Keaopammnbuiit Kopens 17 uacos

21. 1. | KBagparHsie KopHH

22. 2 Omnpenenenue apupMeTHIECKOT0 KBAIPATHOTO KOPHS

23. 3. | Apudmernueckuil KBaapaTHBIH KOPEHDb U €r0 CBOHCTBA

24 4 [TonsTne uppannonanpHOro yucia. Jleicteus c
WppaIMOHATBHBIMU YUCIAMH
CaoiicTBa JEHCTBHI ¢ UppallHOHATIEHBIMH YHCIIaMH.

25. 5. | Beenenwue noj 3HaK apuMETHIECKOrO KBJAPATHOTO KOPHS
MHOXUTENEN
CaoiicTBa AeMcTBHI ¢ HppalMOHAIIBHBIMH YHCIIAMH.

26. 6. BriBesieHre M3-110/1 3HaKa apU(PMETHUECKOTO KBaPAaTHOTO
KODHSI MHOXKHTEJIS

27, 7 CaoiicTBa AeiCTBUI ¢ UPPALMOHATIBHBIMU YHCIAMHU.
Pemenue 3aganuii

28. 8. CpaBHEeHHE HPPALIMOHAIBHBIX YHCEIT




| 29. 9. | CpaBHeHHE HPPALMOHATBLHBIX YHCEI C TIOMOIIBIO

KOOPJMHATHOM TpsSIMOI

30. 10. MHoecTBO JeHCTBUTENBHBIX uKcen. [IpeacTaBnenus o
PacCIIMPEHUAX YHCIOBBIX MHOKECTB

31 11 JonycTuMble 3HaueHHs TIEPEMEHHBIX B BHIPRKCHUSIX,
coJepkaiux apupMeTH4ecKue KBaapaTHbIe KOPHU
JonycTuMble 3HaueHHs IEPEMEHHBIX B BEIPAKEHUSIX,

32. 12. | comeprkaumx apudMeTHUECKHIE KBaAPATHBIC KOPHHU.
Pemenune 3ananui

33, 13, YrpoieHre BEIpaXXCHHH, COMEPIKAITNX apu(PMETHICCKIE
KBaJpaTHbIE KOPHU

3 14, YMHOKEHUE BBIpaKEHUH, coepKaiux apuMeTnieckue
KBaJpaTHbIC KOPHU

35, 15, Pasznoxenue Ha MHOKUTENU BBIPAKEHUN, COAEPIKALTIX
apuMeTHIeCKHEe KBaIpaTHbIE KOPHU

36. 16. CokpartieHue BbIpaXeHUH, coiepKalux apuMeTHIecKue
KBaJpaTHbIC KOPHU

37. 17. | KonTponbHas pabora o Teme «KBagpaTHBI KOPEHB»

Tema 3. Keaopammuwie ypasnenus 17 uacos

38. 1. | KBagparHoe ypaBHEHHE

39. 2. dopmyra KopHEH KBaAPATHOTO YPaBHEHHS

40, 3 dopMyna KOpHEH KBaIpaTHOTO YpPABHEHHUS. PaECMOTpCHHC
cltyyasi, KOTJa JUCKPUMHHAHT TOJI0KUTENbHBIN

a1 4 dopMyna KOpHEH KBaapaTHOTO ypaBHEeHUsI. PaccMoTpeHue
cllydas, KOrJa JMCKPUMHHAHT paBeH HYJIO

42, 5, DopMyI1a KOpHEN KBaIpaTHOTO ypaBHEHMsI. PaccMoTpeHue
cllyyasi, KOrJa JUCKPUMHHAHT MEHbLIE HYJIS

43. 6. Teopema Buera

44, 1. Teopema Buera. Penienue ypaBHeHuit

45. 8. YpaBHEHUs1, CBOJAUMBIE K JIMHEHHBIM YPaBHEHUSIM

46, 9 VYpaBHEeHHS, CBOIUMBIE K JINHEHHBIM YPaBHEHHSIM HJIH K
KBaJIpaTHBIM YPaBHEHUSIM

47. 10. | KBampaTHOE ypaBHEHHE C TapaMeTPOM

48. 11. | Pemenwne kBaJpaTHBIX ypaBHEHHI C MapaMeTpamMu

49, 12. | Pemenue KBaJipaTHBIX YpaBHEHHI ¢ TTapaMeTPaMu

50. 13, Pemienue kBapaTHBIX ypaBHEHHM, COJIEPKALINX 3HAK
MOJIyJIst

51 14. Pewrenre kBagpaTHBIX ypaBHEHUM, COIEPIKALLINX 3HAK
MOJYJISt

50 15, VYpaBHEHHE KaK MaTeMaTH4yecKas MOJIelb peaJbHOM
CHUTYaIHU

53 16. Pemenne TEKCTOBBIX 33/1a4 C IOMONILIO KBa/IPATHBIX
ypaBHEHHH

54. 17. | KontponsHas paboTa 1o Teme «KBaapaTHble ypaBHEHHSD)

Tema 4. /IpobHo-payuonanvHble GblpasceHUs 17 uacos

55. 1. | PammonanbHbIe BEIPaKEHUS

56. 2 TomneCTBeuHHLIe peoOpa3oBaHMs PaLlMOHAIBHBIX
BBIPAYKCHUI

57, 3 ToxxnecTBeHHBIE MPEOOPa30BAHNUS PAIIMOHATBHBIX
BhIpakeHHi. [IpuBeneHre NogoOHbIX caaraeMbIx

58, 4 ToxnecTBeHHBIE TPE0OPA30BAHUS PALMOHAIBHBIX
BBIp@YKEHUM. YTIPOUIEHNE BhIpAKECHUN




59 5 ToxaecTBeHHBIE TPe0OPa30BaHMsI PALIHOHATBHBIX
' " | BepakeHuil. Perienne 3ananuii
60. 6. | Anredbpanueckas ApoOb.
61 7 Anrebpandeckas Apo0b. JlomycTumble 3HaYSHUS
' ' ITepEeMEHHBIX B APOOHO-PANMOHATHHBIX BRIPAKCHHSIX
Anrebpandeckas ApoOb. JomycTumble 3HaYSHUS
62. 8. | mepeMeHHBIX B IPOOHO-PAI[OHAIBHBIX BHIPAKCHHIX.
Pewrenue 3agaHuil.
63. 0. OCHOBHOE CBOMCTBO alre0panveckoi qpoou
64 10 OcHOBHOE CBOWCTBO ajiredpandeckoii apodu. Pemenue
' " | 3agaHuil.
65. 11. | CnoxxeHue anredpandeckux apodeit
66. 12. | Beruuranue anredpanyeckux Apooei
67. 13. | YMHOXeHue anrebpandeckux Apooeit
68. 14. | [enenue anredpandeckux Apooeit
69 15 YMHOKEHHE U JelieHne anredpandeckux qpodeii. Pemenne
' " | 3amanmii
70. 16. | Bo3Benenue anredpandeckoit TpoOH B CTETICHb
71 17 KonTposbHas padboTa 1o Teme «/[poOHO-palinoHanbHbIe
' " | BBIpaKCHUS»
Tema 5. /Ipobno-payuonansHsle ypasnenus 19 uacoes
72. 1. | [poOHo-panuioHabHBIE YpaBHEHHS
73 5 Pemrenue npoOHO-pallMOHANBHBIX YPaBHEHHH, CBOJISIIINXCS
K JINHEHHBIM yPaBHEHHSAM
74 3 Pemrenue npoOHO-pallMOHANEHBIX YPaBHEHHH, CBOJISIIINXCS
K JINHEHHBIM YPaBHEHUSIM. AJITOPHTM PEUICHUS
75 4 Pemenne npoOHO-panmoHaIbHBIX YPaBHEHHUH, CBOSIIMXCS
K JINHEHHBIM YpaBHEeHUsAM. MeTo mponopuuu
76 5 Penrenue npoOHO-pallMOHANEHBIX YPaBHEHHH, CBOJISIIINXCS
' " | K KBaApaTHBIM YpaBHEHUSIM
77 6 Pemenne npoOHO-panMoHaIbHBIX YPaBHEHUH, CBOSIIMXCS
' " | K KBaJlpaTHBIM ypaBHEHUSIM. AJITOPUTM pelIeHHUs
Pemenne 1poOHO-panimoHaIbHBIX YPaBHEHUH, CBOISIINXCS
78. 7. | K KBagpaTHBIM ypaBHEHUsIM. [[pUMEeHEHUE pa3InuHbIX
C1oco0oB
79 8 Pemenne 1poOHO-paMoOHaIbHBIX YpaBHEHHIH METOIOM
' " | 3aMeHbI IEpEeMEHHOM
80 9 Pemenne npo6HO-paiiOHaNBHBIX YPAaBHEHUH METOJOM
' " | 3aMeHbI IEPEeMEHHOM
81 10 Pemenwne npo6HO-paiiOHaNbHBIX YPAaBHEHUH METOJOM
' " | 3aMeHBI IepeMEeHHON
82 11 Pemenue npoOHO-pallMOHANIBHBIX YPaBHEHHI METOAOM
' " | 3aMeHBI IepeMeHHON
83 12 Pernrenue TeKCTOBBIX 32124 C IIOMOIIBIO JIPOOHO-
' " | paunoHaJbHBIX YpaBHECHHH
84 13 Perienue TeKCTOBBIX 3aa4 C TOMOILBIO IPOOHO-
' " | palMOHAaNBHBIX YpaBHEHUH. AJITOPUTM pellieHH s 3a]1a4
85 14 Pernrenue TeKCTOBBIX 32124 C IIOMOIIBIO IPOOHO-
' " | panMoHaNBHBIX YpaBHEHHH. 3a1a41 Ha CKOPOCTh
86 15 Pemienue TeKCTOBBIX 3a/1a4 € IIOMOIIBIO IPOOHO-
' " | paunoHa bHBIX ypaBHEHHU. 3a1auu Ha paboTy
87 16 Perrenue TEKCTOBBIX 3aa4 C TOMOIIBIO IPOOHO-
' " | paunoHaIbHBIX YpaBHEHHH. 3a1auu Ha IPOLCHTHI




88, 17 Pemenne pa3muvHBIX TEKCTOBBIX 33124 C TOMOIIIBEO
JNpoOHO-pAIOHAITEHBIX YPaBHEHUH

89, 18, I'padmaeckas uaTEpIIpETAIHS YPABHEHHAN C IBYMS
TIepEMEHHBIMH

90. 19, KoHnTtponbHas padoTa mmo Teme «/[poOHo-parimoHaIbHBIE
YpaBHCHUS

Tema 6. @ynkyuu 15 uacos

91. 1 Ob6nacTs onpeneneHus (yHKIAN

92. 2. | MHoxecTBO 3HAUCHUH PYHKIUU

93. 3. | Cnoco0bl 3ananus QyHKIUH

94. 4. | I'paduk pyHKIIMN

95, 5 Urenne cBoiicTB ¢pyHKIMHU 10 e€ Tpaduky. [Ipumepst
rpaduKoOB PYHKIUH, OTPAKAIOIIUX PEATBHBIC TPOIECCHI

9%. 6. OyHKINY, OTIMCHIBAIOIINE TPSIMYFO TPONOPIIHOHATBHYIO
3aBHCHMOCTb, UX TpaduKu

97 7 DyHKINHY, OMUCHIBAIOIINE 00PATHYIO MPOMOPIMOHATBHYIO
3aBHCUMOCTb, UX Tpadukn

98. 8. DYHKIMH, OTTHCHIBAIOIIHE MPSIMYIO U 00PATHYIO
MIPOIOPITUOHAIBHBIC 3aBUCUMOCTH, UX TPapUKH

09, 0. OyHKIMS Y = X°.

100. 10. | @yHkuus y = x* u e€ CBOMCTBa

101. 11. | @yHkuus y = X° u e€ cBOMCTBa

102. 12. | OyHkuma Y =K/X.

103. 13. | dysknus Y =k/X U e€ cBOWCTBa

104. 14. | ®yukuus y =V/x u eé cBoiicTBa

105. 15. | KonTponbHas pabora mo teme «DyHKIHI»

Tema 7. Cmenenu 14 yacos

106. 1 Cremensp ¢ 1eNIBIM TIoKa3aTeeM

107. 2. CBOICTBA CTEIEHH C IIEIBIM TOKa3aTeIEM

108, 3 CgoiicTBa CTETICHH C LIETBIM IIOKa3aTeNEeM. Yupouienue
BBIPKCHUI

109. 4 CBoiicTBa CTENEHU € LEJIBIM 10KA3TeIIEM. Haxoxnenue
3HAYCHUSI BBIPAKEHUI

110. 5 YMHOKEHUE BBIPAKEHUH, COAEPXKAIINX CTENEHHU C LIEJIBIM
MoKasaTeseM

111 6. CokpaliieHue BBIPOKCHUMN, COACPIKAIINX CTSTICHH C TIeTIhIM
rokazareyieM

112. 7 PaznosxeHne Ha MHOKUTEIIN BBIPAYKEHHM, COACPIKALIUNX
CTEIICHH C IIeJIBIM [TOKa3aTesIeM

113. 8. CrannapTHBINA BUJ YUCIa

114, 9. CrannmapTHBIN BUJ yncia. Pemenue 3amanuii.

115. 10. | [deiicTBus C yMCIIaMU, 3alIUCAHHBIMU B CTAaHIAPTHOM BUJIE

116. 11 JleiicTBUS C YrciaMu, 3aITUCAHHBIMY B CTaHIAPTHOM BHJIE.
Pemienue 3ananuii

117. 12. | Pa3mepnl 00BEKTOB OKPYIKAIOIIETO MUPa

118. 13. | JAnuTenbHOCTH MPOIECCOB B OKPYKAIOIIEM MUPE

119. 14, Pa3mepsl 00bEKTOB OKPYXKAFOIIETO MUPA, JJTUTEILHOCTh
MPOIECCOB B OKPY KarolieM Mupe. Pellienne 3ajjanuii

Tema 8. /lenumocmo 8 uacoe

120. 1 JleneHrie ¢ 0CTaTKOM

121. 2. CpaBHEHHS TEIBIX YUCEN ITO MOYJII0 HATypaIbHOTO YrCIIa

122, 3 CpaBHEHUSI IIEITBIX YMCEN TI0 MOAYITEO HATYPaIbHOTO YKCIIA.
Pewienue 3ananuii




123. 4. CBolicTBa CpaBHEHHI 110 MOIYJIIO

124. 5. CBoiicTBa cpaBHEHHUH 10 MOy 0. Pemenne 3amannii

125. 6. OcTaTKu CyMMBI ¥ IPOU3BEACHUS TI0 TaHHOMY MOJTYJTIO

126. 7 Kontponbnas pabora o remam «Crenenny, «Jlenumocts»
Bcepoccutiickas mpoBepodHas paboTa

197 8 Wrorosas koHTposbHas padora. Beepoccuiickas
MIpOBEpOTIHAs paboTa

Tema 9. Ilosmopenue, 0600wenue, cucmemamuzayus snanuii. - 9 uacos

128, 1 [ToBTOpenue u o6o(§meﬂne. Pemeiﬂne JIMHEWHBIX
HEPaBEHCTB C OIHOM MepeMEHHON
[ToBTOpenue u 00600meHne. CHCTEMBI IMHEHHBIX

129. 2. | HEPaBEHCTB C OJIHOM MEPEMEHHOW U CUCTEM JIMHEHHBIX
HEPABEHCTB C OJJHOM NEpEMEHHON
[ToBTOpenne u 0606menue. ToxmecTBeHHBIE

130. 3. MPeoOpa30BaHus BIPAKEHHH, COIEPIKAIIINX
apudmeTnyeckie KBaIpaTHble KOPHH
[loBTOpenue u 06o6meHne. Pemenne kBaIpaTHbIX

131. 4. | ypaBHeHUM. PernieHne TeKCTOBBIX 33124 ¢ TIOMOIIIBIO
KBaJIpaTHBIX YPaBHEHUI

132, 5 [TorTOpenue u 00o0IIcHKE. Pemenue 3a1a4d u3 peaibHON
KHN3HU

133, 6. [ToBTOpenue u 0bobIEeHNE. TO)KI[CCTBGHHLIGV
MpeoOpa3oBaHus PAIMOHATBHBIX BEIPAKEHHUI
[ToBTOpenue u 06o6menne. Pemenne qpodHO-

134. 7 PalMOHAJIBHBIX YPAaBHEHUM, CBOASIIUXCS K JIMHEHHBIM WIH
K KBaJIpaTHbIM YpaBHEHMsIM. PellleHne TEKCTOBBIX 33]1a4 C
MOMOIIBIO IPOOHO-PAIIMOHATILHBIX YpaBHEHHH

135, 8 [TorTOpenue u 0000IICHKE. PerieHrne TeKCTOBBIX 3314
pa3IMIHBIMH CTIOCO0aMMU

136. 9 [ToBTOpenue n 06obIIeHNe. Pemmenue 3amau u3 peansHON
KU3HA




TEMATHYECKOE IVIAHHPOBAHHUE 110 YYEBHOMY

HPE/IMETY «AJII'EBPA)
9 KJIACC
Ne o/m Tema ypoka
Tema 1. @ynxyuu 25 uacoe
Oynkuusa. CBoiicTBa GyHKIHN: HyTH (GYHKIIMH, IPOMEXYTKH
1 1. | 3HaKomoOCTOSHCTBA (PYHKUIUH, IPOMEKYTKH BO3PACTAHUS U

yObIBaHUS (PYHKIIMN

Oynkuua. CpoiictBa GpyHKINI: HymH QYHKITUH, TPOMEKYTKA
3HAKOMOCTOSHCTBA (PYHKIIUH, TIPOMEKYTKH BO3pACTaAHUS U
yObIBaHUS QYHKINH, YETHBIE U HEUETHBIE (YHKLINHU, HAOObLIce
Y HauMEHbIIIee 3HaYCHUS (PyHKINH

IMoctpoenue rpadukoB GpyHKIKH ¢ TOMOIIBIO IPe0Opa30BaHUI

IMoctpoenue rpadhukoB GpyHKIUH ¢ TOMOIIBIO IPe0Opa30BaHUI

KBanpatusiii Tpéxunen. Kopau kBagpaTHoro tpéxuieHa

Paznoxxenue kBaapaTHOro TPEXUIEHA Ha JIMHEHHBIE MHOKUTEIN

Ksanmparnunas QyHKIus 1 €€ CBOWCTBA

3 3

4 4

5 5

6. 6. | Pa3nmoxeHue KBazpaTHOrO TPEXUWICHA HA IMHEWHBIC MHOKHTEIN
7 7

8 8

9 9 [TapaGomna, KOOpAMHATHI BEPIIMHBI TAPA0O0ITBI, OCh CHMMETPHUH

napadoIIbI
10. 10. | IlocTtpoenwue rpaduka KBaApaTHIHONW (HYHKITHH
11. 11. | IlocTpoenwue rpaduka KBaAPaTHIHONW (PYHKITUH

IMoctpoenue rpaduka kBaapaTidHOM pyHKIMU. VccnenqoBanne

12 12 . .
CBOWCTB rpaduka KBaIpaTHIHON (HYHKIIUH

13 13, [Monoxenue rpaduika KBaApaTUIHON GYHKIUH B 3aBUCUMOCTH OT
e€ k03 punmenTon

14. 14. [Monoxenue rpaduika KBaAPaTUIHON GYHKIIUH B 3aBUCUMOCTH OT
e€ k03 punmenTon

15. 15. Hcnonb30BaHue CBOMCTB KBaApaTUUHON (PYHKIMHU JUTS pEILICHUS
3a/1a4

16. 16. Hcnonb30BaHue CBOMCTB KBaApaTUUHON (PYHKIMHU JUTS pEILICHUS
3a/1a4

17, 17, Hcnonp3oBaHue CBOMCTB KBapaTUIHON (PYHKIMHU JUTSI pEIICHUS
3aJa4 NPaKTHYECKOTr0 3HAUCHHUS

18, 18, CreneHHble (QYHKINHU ¢ HATYPaIbHBIMU IT0KA3aTEISIMU, UX
rpaduKu

19, 19, CTeFeHHLIe (GYHKIIUH C HATYpallbHBIMHU TTOKA3aTEISIMU, HX
CBOMCTBa

0. 0. CreneHHble QYHKINMU ¢ HATYPAIbHBIMU ITOKA3aTEISIMU, UX
rpaduKu 1 cBOMCTBa

21 21 CreneHHble QYHKINMU ¢ HATYPaIbHBIMU ITOKA3aTeIsIMU, UX
rpaduku 1 cBOMCTBA

22. 22. | T'paduxu pynkmmii: y = Vx

23. 23. | T'paduxu pynkmmii: y =Vx , y = 3Vx

24. 24, | T'paduxu pynkmmii: y = Vx,y =3Vx,y=|X|

25. 25. | KonrponbHas pabota o teme «DyHKIUID

Tema 2. Ypasenenusn u nepasencmea. Keaopammnoie nepagencmea 15 uacoe

%. 1 [lonsATHE O pelIeHNH HEPABEHCTBA C OJHOM MEPEMEHHOM.

MHOX€eCTBO pelIeHII HepaBEeHCTBA

217. 2. | KpagpaTHble HepaBeHCTBA C OJTHOM IIEPEMEHHOM

28. 3. | KBagparHble HepaBeHCTBA C OJIHOM IIEPEMEHHOM




29 4 Pemenne HepaBeHCTB rpadMuECKUM METOIOM H METOJIOM
UHTEpPBAJIOB

30. 5 Pemenne HepaBeHCTB rpadMuEeCKUM METOIOM H METOJIOM
MHTEpPBAJIOB

31. 6. | HepaBeHcTBa, comepiKaiue 3HaK MOTYJIS

32. 7. | HepaBeHcTBa, coeprKaiue 3HaK MOTYJIs

33. 8. | Cucrembl HEpaBEHCTB C OAHOW MEPEMEHHOMN

34. 9. CucremMbl HEPaBEHCTB C OJJHON NepEeMEHHOI

35, 10. Pemrenune TeKCTOBBIX 33124 C IOMOLIbIO HEPABEHCTB, CUCTEM
HEpPaBEHCTB

36. 11 Pemenne TeKCTOBBIX 3324 € MOMOIIBIO HEPABEHCTB, CUCTEM
HEpaBEHCTB

37 12 HepageHcTBO ¢ 1ByMS IepeMeHHbIMU. PellieHre HepaBeHCTBa ¢
JIByMsI IEpEMEHHBIMU

38, 13, I'padmgeckwii METOA PEUICHHS CHCTEM HEPABEHCTB C IBYMsI
nepeMeHHbIMU

39. 14. | CucTteMbl HEpaBEHCTB C IBYMS IEPEMEHHBIMU

40. 15. | KonrpoapHas padota o reme «KBapaTHble HEpaBEHCTBAY

Tema 3. Ypasnenun u Hepagencmea u ux cucmemsl 25 uacos

41. 1. | bukBagpaTHBIE ypaBHEHUS

1, 2 [Tpumeps! mpuMEHEHU METOTOB PABHOCHIIBHBIX IMTPE00pa3oBaHuUit
IIpU pelICHUH YpaBHEHUN 3-i u 4-ii cteneHei

43, 3 ITpumepst HpI/IMeHeHUI/Iﬁ METO/I0B 3aMEHbI [IEPEMEHHON TIPU
pelieHuy ypaBHeHuH 3-i u 4-1i cTeneHen

a4 4 [Tpumeps! mpuMeHeHwi rpaguaecKoro MeToja My pelieHnN
ypaBHeHU 3-1 u 4-i1 cTeneHei

45. S. Pemrenme npoOHO-palMOHANILHBIX YPaBHEHUM

46. 6. | Pemenne npoOHO-pariMOHAIBHBIX YPAaBHEHHH

47. 1. Pemenme npoOHO-palMoHaIbHBIX HEPABEHCTB

48. 8. | Pemenwne npoOGHO-pallnOHaTBHBIX YPAaBHEHHUI U HEPABEHCTB

49. 9. | Pewmenue cucreM ypaBHEHHH ¢ IByMS IIEPEMEHHBIMU

50. 10. | Pemrenue cucteM ypaBHEHHI C ABYMsI IEpEMEHHBIMU

51 11. PemeHne npocTeiimx CUCTEM HEJIMHEWHBIX YPABHEHUN C IByMS
nepeMEHHBIMU

50 12 Pemienne npocTeHMX CUCTEM HEIMHEINHBIX YPABHEHU € IByMS
nepeMeHHbIMU. Cr1oco0 MOJCTaHOBKH

53, 13, PemeHne npocTeiimx CUCTEM HEJIMHEWHBIX YPABHEHUN C IByMS
nepeMeHHbIMU. Crioco6 ayire0pandeckoro CIOoKeHHs

54, 14, Pemenne npocTelnx cUCTEM HEMMHENHBIX YPAaBHEHUN C IByMS
nepeMeHHbIMU. Crioco0 BBeIeHUS] HOBOM IepeMeHHOM

55, 15, I'paduueckuii MeTo pelieHns1 CUCTEMbI HETMHEHHBIX YpaBHEHHH
C IByMsI TIEpEMEHHBIMH

56. 16. I'padmuueckuii MeTo pelieHns: CUCTEMBI HEJTMHEHHBIX ypaBHEHU I
C IByMS IEpEMEHHBIMHU

57 17 Cucrema 1Byx HeHHHuefIHLIX YpaBHEHUH C IByMsI IEPEMEHHBIMU
KaK MOJIETb pealbHOM CUTyalnu

58, 18, Cucrema IByX HEJIMHEWHBIX YPAaBHEHUH € IBYMS IEPEMEHHBIMU
KaK MOJEIb peabHOM CUTyanuu. 3aJaqu Ha PacCTOsTHHE.

59 19. Cucrema 1Byx HeJ‘II/IHUeI\/'IHLIX YpaBHEHUH C IByMsI IEPEMEHHBIMU
KaK MOJIEJIb peasibHOM CUTYaIiH. 3a7aui Ha TIPOLIEHTHI

60. 0. CucreMa ByX HEJIMHEWHBIX ypaBHEHUI C IBYMS [I€PEMEHHBIMU
KaK MOJICTTb PeaTbHOM CUTYaIluu. 3a1adu Ha paboTy

61 21 Cucrema HENMMHEHHBIX ypaBHEHUH ¢ mapameTpoM. Meton
HOICTAHOBKU




62. 22 Cucrema HeJTMHEHHBIX YpaBHEHUH ¢ mapaMeTpoM. MeTon
CIIOKEHUS
63. 23, Cucrema HEeTMHEHWHBIX ypaBHEHUH ¢ mapameTpoM. MeTo
YMHOKEHUS
64. 24. | lpocreiimne HepaBEHCTBA C IByMS IIEPEMEHHBIMH U UX CHCTEMBI
65. o5 KonTtponbsHas paboTa o Teme «Y paBHCHUs, HSPABSHCTBA M UX
CUCTEMBD»
Tema 4. Qucnosvie nociedosamenvrocmu u npozpeccuu 25 uacos
66. 1 IloHsATHE YnCcaOBOM NOCAEAOBATENRHOCTH. KOHEUHbIE 1
OCCKOHEYHBIE TIOCIICIOBATEILHOCTH
67. 9 OrpaHuueHHas N0CIeA0BATEILHOCTh. MOHOTOHHO BO3pacTaroas
(yOBIBaromIas) mMociea0BaTeIbHOCTh
68. 3 CriocoOBI 3aaHus IOCIEA0BATEILHOCTH: OIINCATEILHBIMN,
TaOJIMYHBIN, C TOMOLIBIO (POPMYJIBI N-TO YIeHA, PEKYPPEHTHBIN
69. 4. | Apudmerndeckas mporpeccust
70. 5. ['eomeTpuyeckas mporpeccus
71. 6. CBolicTBa WICHOB apu(PMETUICCKOM IPOrPECCHU
72. 7. CBoiicTBa WICHOB T€OMETPUUECKON POTPECCU
73. 8. ®Dopmynsl N-TO WieHa apuPMETHIECKOHN IPOTPECCUH
74 9 Dopmynbl P—ro YiieHa apUPMETHIECKON 1 T€OMETPHUIECKOI
porpeccuit
75. 10. | ®opmynsl N-TO WieHA TEOMETPUIECKON POTPECCHU
76. 11 DopMyITBI CYMMBI TIEPBBIX N WICHOB apuPMETHIECKON
MIPOTPECCHH
77. 12. | ®opmynbl CyMMBI TIEPBBIX N YJICHOB F€OMETPHUYECKOMN IPOrPECCUH
78, 13, DopMybl CYMMBI [IEPBLIX n *UICHOB apudMeTHIeCKOH U
T€OMETPHUYECKON MPOTPECCHid
79. 14. | 3agauu Ha TIPOIICHTHI
80. 15. | 3agaum Ha MIPOIIEHTHI
81. 16. | 3agauu HA NPOIICHTHI, 0AHKOBCKUE BKJIA b1
82. 17. | 3agauu Ha IPOIICHTHI, 0AHKOBCKUE BKJIA b
83. 18. | 3agaum HA KpeTUTHI
84. 19. | 3agaum Ha IPOIICHTHI, 0AHKOBCKHE BKIIA/IBI U KPEIHUTHI
85. 20. | 3agauu Ha TPOIEHTHI, 0AHKOBCKHE BKIIA/IBI U KPEIHUTHI
[IpencrarieHre 0 CXOAUMMOCTH MOCIISIOBATEIILHOCTH, O
86. 21. | cyMMHUpOBaHUU OECKOHEUHO yOBIBAIOIICH FEOMETPHUECKON
MIPOTPECCUH
IIpencraBienne 0 CXOAMMOCTH ITOCIIEAOBATEIBHOCTH, O
87. 22. | cyMMHpOBaHHU OECKOHEYHO yOBIBAIOLIECH T€OMETPHYECKOM
NPOrPECCUH
88. 23. | Meroa MaTeMaTU4YeCKON MHIAYKIIUH
89. 24. | Meroa MaTeMaTUIeCKON HHIAYKITUH
9. 25 Kontponbnas pabota mo TeMe «YHuCI0BbIE TOCISI0BATEIIBHOCTH
Y TIPOTPECCHID)

Tema 5. Anceopauueckue sviparcenusn. Cmenensv ¢ payuoHaIbHbIM

nokazamenem 12
uacog

91. 1. | Kopens n-ii crenenu

92. 2. | Kopens n-ii crenenn. CBoiicTBa KOpHsI N-if CTENEHU

03, 3 KopeHLV n-it crenean. CBoWicTBa KOPHS N-if cTeneHu. Pemrenne

3aJaHuil
94, 4, CrerneHb ¢ panroHaILHBIM ITOKa3aTelIeM
95. 5. Cremnenb ¢ panuoHaILHBIM ITOKa3aTeNieM 1 ¢€ CBOMCTBA




CrerneHs ¢ parOHaJIbHBIM ITOKA3aTCJIEM U e€ cBoiicTBa. Penienue

96. 6. N
3aaHAN

97 7 TO)KI[GCTB?HHI)IC npeoOpa3oBaHus BEIPRKEHHIA, COJePIKAIX
KOPEHb N-U CTeTeHN

8. 8. TO)X(L[ECTB?HHLIG peoOpa3oBaHus BRIPAKCHHH, COIEPIKAITHX
KOpEeHb N-i CTENeHN

99 9 ToxnecTBeHHBIE Pe0Opa30BaHuUs BEIPAKEHH, COCPIKAIINX
KOpeHb n-if crenenu. Cokparenne qpooeit

100. 10. ToxxmecTBeHHBIE IPe0Opa30BaHUS BRIPAKCHHM, COMECPIKAIIIX
CTETeHb C PallMOHANBHBIM MTOKa3aTelIeM. YIPOLIeHNE BRIPaKCHUN
ToxnecTBeHHBIE TPe0OpPa30BaHMsI BEIPAXKEHHH, COAEPKAIINX

101. 11. | cremeHsb ¢ palliOHAILHBIM ITOKa3aTeleM. HaxoxneHue 3HaYCHHS
BBIPAKEHUI

102. 12 KontponbHas padora o reme «CTeneHsb ¢ pauoHaTbHBIM

ITOKa3aTCICM

Tema 6. IToem

openue, 0000w eHue, CUCIeMamu3ayus 3HaAHU 34 yaca

[ToBTopenue u 06o6menue. Yrcna 1 BeIYUCICHUS (3aIHCh,

103. 1.
CpaBHEHWE)

104, 2 [ToBTopenue u 0606mIeHne. Yncna u BEIYUCIeHHS (JSHCTBHS C
JICWCTBUTEIHHBIMH YHCIIAMH, YHCIIOBAs TIPsiMasi)

105. [ToBTOpenue u 06o0meHne. Ynciaa U BEIYUCICHHS (OTHOIICHHUS,
MIPONOPLIH)

106. 4. | lloBropenue u 0606meHre. Yucna u BEIYUCIICHHSI (TIPOLIEHTHI)

107, 5 [ToBTOpenue u 0000meHne. Yncna 1 BeIYrCIeHUs (peneHne
3aJa4 U3 peabHOM KU3HH)

108, 6. [MoBTopenue u 0606mEeHne. Yucna u BEIYUCIeHus (peleHne
3a7a4 U3 peaJbHON KU3HH)

109. 7 [ToBTOpeHue n 0bo6meHne. Unca u BeraucieHus (OKpyriieHue,
pUOIMKEHHE, OLIEHKA)

110. 8 [ToBTOpenue u 0000IIeHNE. TeKCTOBBIC 3a/1auH (PeIIeHUE
TEKCTOBBIX 33/1a4 apU(PMETHIECKUM CIIOCOOOM)

111 9. [ToBTOpeHnue n 0606menune. TekcToBble 3aa4n (pereHne
TEKCTOBBIX 3a]1a4 apU(PMETHIECKUM CITOCOOOM)

112, 10. [ToBTOpenue u 0000IIeHNE. TeKCTOBBIC 3a/1auH (PeIICHUE
TEKCTOBBIX 33124 anre0pandecKiuM CIrocoOoM)

113, 11 [ToBTOpeHnue n 0606menune. TekcToBbIe 3aa4n (peleHne
TEKCTOBBIX 3aJ1a4 aJIre0pPandecKUM CII0COO0M)
[loBTopenue u 0606menne. TekcToBble 3a1a41 (peLeHne

114. 12. | TekcTOBBIX 33724 ApUPMETHUECKUM U alredpandecKiumM
criocobamm)
IToBTOpenue n o60b6meHne. TekcToBEIE 3aMa9u (penIeHIe

115. 13. | TeKCTOBBIX 33/1a4 ApUPMETHUECKUM U AIITeOpandeCcKUM
criocobammu)
[loBTOopenue u 06o0eHne. AnredpandecKie BbIpaKeHHS

116. 14. | (mpeobpazoBaHue anreOpanueCcKUX BEIPAKEHHHA, COJEPKAITIX
CTETICHb C LIEJIBIM ITOKa3aTesIeM)
[loBTopenue u 0600mEeHne. AreOpanvecKue BEIPaKESHUsI

117. 15. | (mpeoOpa3zoBanue anredpandecKkux BEIPAXKEHNUH, COEPIKAIINX
CTETICHb C IIeJIBIM ITOKa3aTeIeM)
[ToBTopenue u 0600meHNE. ANTeOpanvdecKue BHIPAKCHUSI

118. 16. | (mpeoOpaszoBaHue anreOpanueCKUX BRIPAKCHUH, COCPIKAIIINX

CTCIICHDb C ICJIBIM HOKa3aTeJ'ICM)




[ToBTOpeHue u 0600IICHHE. ANreOpandecKe BhIPaKCHHS

119. 17. | (mpeoOpa3oBanue anredpanyecKix BHIPaKEHUN, COACPIKAIINX
apupMeTHIECKUN KBaIPATHBIN KOPEHB )

120. 18. | IloBropenue u 06001mEeHKE. AIreOpandecKue BhIPaKCHHUS
(TmpeoOpazoBaHme anredpamdecKuX BEIPAKCHHH, COAEPIKAIITIX
apuMeTHYECKHUIl KBaIPATHBIH KOPCHB)

[ToBTopenue u 0000meHNe. ANredpanyecKie BRIPaKeHUS

121. 19. | (mpeobOpa3oBaHue anreOpanyeCcKuX BIPAKEHUH, COACPKAIINX
apupMeTHYECKUIl KBaIPATHBII KOPCHB)

192 0. IToBTOpeHME U 0000MICHHE. ANTeOpandecKue BRIPAKCHIS
(npeobpa3oBaHue LENbIX BRIPAKECHUH)

123, 21 IToBTOpeHME M 0000IICHNE. ANTeOpandecKue BRIPAKCHIS
(npeobpa3oBaHue LENbIX BRIPAKECHUH)

124, 29 [ToBTOpenue n 06001IeHne. Anrebpanyeckue BEIPaKESHHSI
(mpeobpazoBanre APOOHO-PANMOHATEHBIX BBIPAKEHUH )

125, 3. [loBTOpenue u 0000ImeHne. AnredpandecKre BhIpaKeHHSI
(npeobpazoBanue qpoOHO-PAOHATBHBIX BRIPAKEHHN)
[loBTOpenue u 0600ImeHne. AnredpandecKne BRIPaKEHHS

126. 24. | (pa3noXeHHE MHOTOYJICHa HA MHOYKHUTEIH METOIOM
TPYTITAPOBKH)

[loBTOpenue u 00o0IeHNEe. ANredpanvdecKre BRIPaKEHUS

127. 25. | (pa3noxeHHe MHOTOYJICHA HA MHOXHTEIH C HCIIOJIh30BAHHEM
(hopMYJT COKPAIIIEHHOTO YMHOXKCHHS)

128, 2. [ToBTOpenue u 0600meHne. AnredpandecKre BRIPaKEHHS
(paznokeHue TpexwieHa Ha MHOKUTEIIH)

[ToBTopenue u 0600IIeHNEe. ANreOpanyecKie BRIPaKSHUs

129. 27. | (MoJeIMpoBaHUE C TIOMOIIBIO (POPMYJI PEaIbHBIX MIPOIIECCOB U
SIBJICHUH)

130. 28. | ®Oynknuu (MOCTpOSHUE N3YIEHHBIX (DYHKIIHN)

131 29 [ToBTOpenue n 0606menne. OyHKIUH (TOCTPOSHHE N3YIEHHBIX
yHKLLMi)

132, 30. [MoeTopenue u 06001IeHNe. DyHKINYU (CBOWCTBA H3YYEHHBIX
yHKrif)

133, 31 IMoBTOpenue u 0600IIcHNe. DyHKIMU (TpaduUecKOe pelieHre
yYpaBHEHHH M X CUCTEM)

134, 20 [ToBTOpenue u 0000meHne. @yHKIMHA (TpaduyecKoe perieHne
YpaBHEHUN U X CUCTEM)

135. 33. | UroroBas KOHTpoJIbHas paboTa

136, 34 [ToBTOpenwue u 0600menne. PyHKIMK (MOAETUPOBAHIE PEaTbHBIX

MIPOIIECCOB)




MMPOBEPSEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHHSI OCHOBHOM

OBPA3OBATEJIbHOM ITPOI'PAMMBI

7 KJIACC
Kon IIpoBepsiemble npeaMeTHbIe pe3yJbTaThl 0CBOEHUSI
NpPOBEPsIEMOro OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMbI OCHOBHOT'O
pe3yJbTara o01iero oopazoBaHust
1 Umcna v BEIYUCTICHUS
11 BrimonusaTh, couerast ycTHbIE U TUCbMEHHBIE IPUEMBL, apU(pMETHIECKUE AEHCTBUS C
panMOHaIbHBIMU YHCITAMH
1.2 HaxonuTh 3Ha4€HMsI YUCIIOBBIX BBIPAXKEHUH, TPUMEHSTH pa3HO0Opa3HbIe CIIOCOObI 1
MPUEMBI BBIYMCIICHUA  3HAUYEHMH  JAPOOHBIX  BBIPAKCHUH,
coJiep KaIiX OOBIKHOBEHHBIE U JIECITHYHBIC IPOOH
13 [lepexomuTs OT omHON (OPMBI 3amUCH YUCEN K APYyroi (mpeoOpa3oBHIBATH
JeCATUYHYIO IpO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECTUYHYIO, B YaCTHOCTH,
B OECKOHEUHYIO JECSITHYHYIO JPOOb)
14 CpaBHHUBATh U YIOPSA0UMBATH PATUOHAIBHBIC YHCIIA
15 OKpyTIATH YnCIa
1.6 BbImonHAT NPUKHMAKY M OLIGHKY pE3yibTaTa BBIYMCICHUH, OLIEHKY 3HAYCHHUH
YHUCJIOBBIX BBIPAKCHHUH. BBIMOMHATH OEHCTBUS CO CTENEHSMHM C HATypaJbHBIMU
MOKa3aTesIMH
1.7 [IpuMeHsTh NPU3HAKK AETMMOCTH, PA3JI0KEHNE HA MHOXKHUTENIN HATYPaJIbHbIX YHCEI
18 Pemrate npakTHKO-OpUEHTUPOBAHHBIC 33/1a4H, CBSI3aHHBIC C OTHOIICHHEM BEIHYUH,
MPONOPLUOHAIBHOCTBIO BEJIWYHMH, MPOLEHTAMH, WHTEPIPETUPOBATh PE3yIbTAThI
pemieHus 3agad  Cc  y4€TOM  OrpaHMYCHHMH, CBSI3aHHBIX CO  CBOMCTBAMHU
paccMaTpuBaeMbIX OObEKTOB
2 Anrebpandeckre BhIPaXKCHUsI
2.1 Hcnonb3oBaTh anreOpandeckyto TEPMHHOJOTHIO M CHMBOJIMKY, MPUMEHSTH €€ B
polecce OCBOSHHUs yueOHOro MaTtepuaa
2.2 Haxonuts 3HaueHWs] OYKBEHHBIX BBIPWKEHWH TpU  3aJaHHBIX
3HAUCHHUSIX
MepEeMEHHBIX
2.3 BrimonHaTe mpeoOpazoBaHMsl LENOTO BBIPAKEHHS B MHOTOWIEH IPUBEICHHUEM
MMOT0OHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK
24 BEIMONHATS YMHOKEHUE OJIHOWIEHA HA MHOTOWICH W MHOTOYJICHA HAa MHOTOYJICH,
MPUMEHSTH POPMYJIBI KBAIpaTa CyMMBbI M KBaJIpaTa pa3HOCTH
25 OcCyIIecTBIATh PA3IOKEHHE MHOTOWICHOB HA MHOYKUTEH C TIOMOIIBIO BEIHECCHUS
3a CKOOKM OOIIEro MHOXXWTENS, TPYHIUPOBKU ClIaraeMbIX, TPUMEHEHUs (QopMyI
COKPAIEHHOTO YMHOXKEHHS
2.6 [MpumensiTh mpeoOpa3oBaHusi MHOTOWICHOB JUISl PEUICHUS Pa3HYHBIX 3a/lad U3
MaTEeMaTHKH, CMEXHBIX [TPEJIMETOB, M3 PeaIbHON MPAKTUKU
2.7 Hcnonbe3oBaTh CBOMCTBA CTENEHEH ¢ HaTypaJbHbIMM  I10Ka3aTEJSIMU
YISt
npeoOpa3oBaHUs BRIPAKCHUH
3 VpaBHEHHS U HEPAaBEHCTBA




3.1

Pemiate nuHeltHbie ypaBHEHUS C OJHON MIEPEMEHHOM, MPUMEHSS IpaBUIa Iiepexoaa
OT UCXOJHOI0 YPAaBHEHUS K paBHOCUIBHOMY eMy. [IpoBepsITh, ABIIETCS U YUCIIO
KOpPHEM ypaBHEHU

3.2 [IpumensTe rpaduyeckue METOABI MPH PEUICHWH JHUHEHHBIX YpaBHEHHH M HX
CHCTEM
3.3 [TonGupate npuMeps! ap 4KCe, IBISIOLINXCS PEIICHUEM JIMHEHHOr0 YpaBHEHHUS €
JBYMSI IEpEMEHHBIMU
3.4 CTpouTh B KOOPIWHATHOW IUIOCKOCTH TI'paUK JHWHEHHOTO YpaBHEHHS C ABYMS
[IEPEMEHHBIMU; NTOJIb3YyACh IPaUKOM, IPUBOAUTH IPUMEPHI PEILICHUS YPABHEHHS
3.5 Pemate cucteMbl IByX JIMHEWHBIX YPaBHEHHI C ABYMsI IEPEMEHHBIMH, B TOM YHUCIIE
rpaduiecku
3.6 CocTaBmsTh U peluaTh JIMHEHHOE YPAaBHEHUE WM CUCTEMY JIMHEHHBIX YPaBHEHUU 110
YCIOBHIO 3aJaud, HHTEPIPETHPOBaThH B COOTBETCTBUU C KOHTEKCTOM 3a/1aud
MOJTY4YEeHHBIN PE3yIbTaT
4 Koopaunate! u rpaduxu. OyHKmn
4.1 N3o0paxarh Ha KOOPAMHATHOW NPAMON TOYKH, COOTBETCTBYIOIIWE 3aJaHHBIM
KOOpAWHATaM, Jy4H, OTPE3KH, MHTEPBAJIbL, 3aIIMChIBATH YUCIIOBBIE IPOMEXKYTKHU Ha
anreOpanveckoM sI3bIKe
4.2 OtMeuats B KOOPAUHATHOM IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAWHATaM
4.3 Crpouts rpaduxn muHEHHBIX QyHKIHUNA. CTpOUTh TpaduK QyHKINH Y = [X|
44 OnwuceiBaTh ¢ MOMOIIBI0 (PYHKIMH HM3BECTHBIE 3aBUCHMOCTH MEXIY BEINYMHAMU:
CKOPOCTSb, BpeMs, paccrosiHue, LIEHY, KOJIMYECTBO,
CTOMMOCTb, TIPOU3BOIUTENLHOCTD, BpeMsi, 00bEM paboThI
4.5 HaxonuTh 3HaueHue GYHKINH 1O 3HAYCHHUIO €€ apryMeHTa
4.6 [lornmatp rpaduveckuii  coco0 TPENCTaBICHHS ¥ aHajw3a
uH(popMaLuK, U3BIEKATh U HHTEPIPETHPOBATH HHPOPMAIHIO U3
rpaduKOB peaabHBIX MPOIECCOB U
3aBHCUMOCTEN
8 KJIACC
Kon IIpoBepsiemble npeaMeTHbIe pe3yJbTaThl 0CBOEHUSI
MPOBEPSIEMOro OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOI'O
pe3yJbTarTa o01ero oopazoBaHus
1 Umcna ¥ BEIYUCTICHUS
11 Hcnonb30BaTh HavanbHBIE MPEICTABICHUS O MHOXKECTBE JICHCTBUTEIBHBIX YHCEI
JUIsL CPaBHEHWSI, OKPYTJICHUSI ¥ BBIYHMCIICHUH, H300paxkaTh JECHCTBUTEILHBIE YHCIIA
TOYKaMH Ha KOOPJAWHATHON MpsMOM
12 [IpumensTh noHsTHE apU(PMETHYECKOTO KBaIPaTHOTO KOPHS, HAXOIUTh KBaIpaTHbIE
KOPHH, UCTIONB3YSl IPH HEOOXOUMOCTH KaJIbKYJISTOP, BRIIIOIHITH PeoOpa3oBaHus
BBIPAKCHUI, COAECpKAIIMX KBAIpaTHbIE KOPHU, UCIOJIb3Yys CBOMCTBA KOPHEN
13 Hcnonb3oBaTh 3amucu OOJBIIMX U MAIBIX YUCEI ¢ IOMOIIBIO IECATUIHBIX Jpo0ei 1
crenenei uncna 10
2 AnrebpandecKue BRIpOKESHUSI
2.1 [IpuMeHSTh OHATHE CTETIEHH C LIENbIM IT0Ka3aTeNIeM, BBIIOIHATE MIPeo0pa3oBaHus

BI:Ipa)KGHI/If/’I, COACPpIKAIIUX CTCIICHU C LICJIbIM ITOKA3aTCICM




2.2 BBINOJHATE TOXKAECTBEHHBIC MPEOOpa30BaHUsA pallMOHAIBHBIX BBIPAXKCHHH Ha
OCHOBE MpaBMJI ACHCTBUI HaJl MHOTOWICHAMH U aldredpandecKuMu Jpo0siMu
2.3 PackiagpiBaTh KBapaTHBIH TPEXUIICH HA MHOKHUTEIN
24 [Ipumensite mpeoOpa3oBaHMs BBIPAXKEHUHM U1 PELICHUS pa3IM4YHbIX 3aJad U3
MaTEeMaTHKH, CMEXHBIX [TPEMETOB, U3 PeaIbHON NPAKTUKU
3 YpaBHEHHS U HEPABEHCTBA
3.1 Pematp JWHEHHBIE, KBaJIpaTHble YpaBHEHHS W palUdOHAIbHbIC
YpaBHEHHUH,
CBOJSIIIMECS] K HUM, CUCTEMBI IBYX YPaBHEHUI C IBYMs IEPEMEHHBIMU
3.2 IIpoBonuTh mpocTelnine UCCICAOBAaHUS YPABHEHHW U CHUCTEM ypaBHEHMI, B TOM
qucie ¢ MpUMEHEHHEM rpaduuecKuX NpeAcTaBleHHH (yCTaHABIMBaTh, UMEET JIH
YpaBHEHHE WM CUCTEMA YPAaBHEHUH PEIICHUs], €CIIH UMEET, TO CKOJIBKO, U IpoYee)
3.3 [lepexomuTh OT coBeCHO# (HOPMYITUPOBKH 33/1a4H K €€ anreOpamdecKoi MOJeNu ¢
MOMOIIBIO COCTABJICHUS] YPaBHEHHS WUJIM CUCTEMBI YpaBHEHUH, MHTEPIIPETUPOBATh B
COOTBETCTBHMHU C KOHTEKCTOM 33a/1a4M MOJTY4YEHHBIN pe3ynbTaT
3.4 [IpuMmensTh CBOMCTBAa YHMCIOBBIX HEPaBEHCTB Ul CPAaBHEHMS, OLICHKH, DPELIaTh
JIMHCHHBIC HEPABEHCTBA C OJJHON TIEPEMEHHOMN M UX CHCTEMBI, 1aBaTh IPapUICCKYIO
WILTIOCTPAIIAIO0 MHOXKECTBA PELICHUI HEPaBEHCTBA, CUCTEMbI HEPaBEHCTB
4 OyHKIMH
4.1 [loammate W uCHONB30BaTh (PYHKIMOHATBHBIE TOHATHS W S3BIK (TEPMHHBI,
CHUMBOJIMYECKHE O003HAuUEHHS), OMPENENATh 3HaYeHHe (QYHKIUH TI0 3HAYCHHIO
apryMeHTa, ONpPEeIeNATh CBOUCTBA (GYHKIMH TI0 e€ TpauKy
4.2 Crpouts rpauku 31eMeHTapHBIX QyHKINH BUA:
y=k/x ,y =X,y = X3, y = |x|, omuChIBaTh CBONCTBA YKCIOBOI HYHKIHMH 110 e€ rpaduKy
9 KJIACC
Kon IMpoBepsiemble npeaMeTHbIE pe3yJbTaThl 0CBOEHUSI
MPOBEPSIEMOro OCHOBHOI1 00pa30BaTeJIbHOI MPOrPaMMbI OCHOBHOT'O
pe3yabTara o0uiero oopazoBanus
1 Yucna v BEIYKMCIICHUS
11 CpaBHUBATb U yIIOPSAA0UYMBATH PALMOHAIBHBIE U HPPALIMOHAJIbHBIE YnCiia
12 BrimonuaTe apudmMeTHueckue OEHCTBUS C palMOHAJIBHBIMH YHCIaMHM, COYeTas
YCTHBIE M NMUCHbMEHHbBIC MPHEMBI, BBHITIONHATH BBIYHCIECHHS C MPPAHOHATHHBIMU
YHCIIaMH
13 HaxonuTs 3HaueHus cremeHeil ¢ IENbIMH IMOKa3aTelnsIMH M KOPHEH, BBIYHUCIATH
3HAYEHUS YHCIIOBBIX BBIPAKCHUH
14 OkpyrsTh JNCUCTBUTEIbHBIE  YWCIIA,  BBINOJNHATH  NPUKUAKY
pe3ynbTara
BBIYMCIICHUH, OLICHKY YHMCJIOBBIX BBIPAXKCHUN
2 YpaBHEHHS U HEPABEHCTBA
2.1 Pemate nuHelHbIE M KBaJpaTHBIC YpPaBHEHHs, YPaBHEHUs, CBOISILUECS K HHM,
IpocTeiinne ApoOHO-palloHaIbHbIE YPaBHEHUS
2.2 Pemate cucteMbl IBYX JIMHEHHBIX YpaBHEHHH C ABYMS MEPEMEHHBIMH M CHUCTEMBI

JBYX YpaBHEHUH, B KOTOPBIX OJTHO ypaBHEHHUE HE SBISECTCS TUHEHHBIM




2.3

Pemate TekcToBBIE 3amaun anrebpandeckuM crocoOOM C MOMOIIBIO COCTABICHHS
YpaBHEHUS WM CUCTEMBI IBYX YPaBHEHUI C JBYMSI IEpEMEHHBIMU

24 [IpoBoauTh mpocTeifine UcciaeloBaHusl YpaBHEHUH M CHUCTEM YpaBHEHHH, B TOM
qHCiie C TMPUMEHEHHEM TpadUuecKuX MPEICTaBICHUH (HalpUMep, YCTaHaBINBATb,
WMeeT JIM ypaBHEHUE WM CUCTEMa YPaBHEHHI pEelICHHsI, €CIIH HMEET, TO CKOJIBKO)

2.5 Pemate nMHEHHbIE HEPaBEHCTBA, KBAIPATHBIE HEPABEHCTBA, N300paKaTh PEIICHHE
HEpaBEHCTB HA YHUCIIOBOI MPSIMOA, 3aITCHIBATh PEIICHNE C TOMOIIBIO CHMBOJIOB

2.6 Pemate cucteMbl JIMHEHHBIX HEPAaBEHCTB, CHCTEMbl HEPABEHCTB, BKIIFOUAOIIHE
KBaJIpaTHOE HEPaBEHCTBO, H300paXKaTh pelIeHNE CHCTEMBl HEPAaBEHCTB Ha YHCIIOBOM
MPSIMOH, 3aIMCHIBATh PEIICHUE C TOMOIIBI0 CHMBOJIOB

2.7 Hcnonb30BaTh HepaBeHCTBA PU PEILICHUN Pa3IMYHBIX 33124

3 Oynakumn

3.1 PacnioznaBath (QyHKUMM H3y4eHHBIX BUAOB. [loka3biBaTh CcXeMaTHYECKU
pacroyioKeHHe Ha KOOPJAMHATHOM TUIOCKOCTH TpauKoB (QYHKIMHA BUAa: y=Kx,
y=kx+b, y=k/x, y=ax?+bx+c, B 3aBHCHMOCTH OT 3Ha4YeHHH KO3()DHIUECHTOB,
OIMCHIBATH CBOMCTBA (PYHKIUH

3.2 [TokasbIBaTh CXeMaTHYECKH PACTIONOKEHHNE Ha KOOPIUHATHOH IJIOCKOCTH TpadhuKOB
¢byHkuunii Buga y = VX, Y = |X| 1 onmuchIBaTh CBOWCTBA (DyHKIMHA

3.3 Crpoutb U u300paKaTh CXEMaTHYECKW TpauKd KBaJpaTHIHBIX

(byHKIHUH,

OIMCHIBATh CBOWCTBA KBAAPATUYHBIX (PYHKIMH 1O WX rpadukaM

3.4 PacnioznaBath KkBaapatnuHyro (QyHKOHIO 10 (GopMmylie, MPUBOIUTH MPUMEPHI
KBaIpaTUYHBIX (QYHKIUHA U3 peaTbHOM KU3HH, (PU3UKH, T€OMETPUH

4 ApudmeTryeckas ¥ TEOMETPUIECKAs IPOTPECCUU

4.1 PacniozHaBath apu)MeTHYECKyI0 M TEOMETPHUECKYIO MPOTPECCUHM TMPH Pa3HBIX
crioco0ax 3a1aHus

4.2 BEIMONHATS BBIYHUCIICHUS ¢ UCTIONB30BaHHEM (OPMYIT N-TO WieHa apuPMeTHIECKON
Y T€OMETPHYECKOM MPOTrPecCHid, CyMMBI TIEPBBIX N WICHOB

4.3 N300paxkath 4iieHbI MOCIeI0BATEIEHOCTH TOYKAMU Ha KOOPAWHATHOM IJIOCKOCTH

44 Pemate 3amaum, CBSI3aHHBIE C YMCIOBBIMH IOCIIEIOBATEILHOCTSIMH, B TOM YHCIIE

3aJjauyd W3 PEaNbHOM KM3HU (C HCIOJBb30BAaHUEM KaJIbKYJIATOpa, LU(POBBIX
TEXHOJIOTH)




ITPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT cOIePKAHUS
1 Uucia ¥ BBIYUCICHUS
11 JApoOu OOBIKHOBEHHBIE M JECSTUYHBIC, MEPEX0d OT OJHOH (OpPMBI 3amucH ApoOer K
JIpyromu. IlonsATHe palMOHAIBLHOTO 4YHMCIA, 3aIlluCh, CpPaBHEHHUE,
YIOPSIOYMBAHKE PALIMOHATILHBIX YHCEI
1.2 Apudmernueckre ASHCTBUS ¢ PalMOHAILHBIMU YUCIaMH. PemieHne 3agay u3 peaabHON
MPaKTUKW HA YacTH, HA IPOOH
13 CreneHb ¢ HaTypallbHBIM IOKa3aTelieM: ONpeAesieHue, Mpeodpa3oBaHie BBHIPAKCHUN HA
OCHOBE OIIPEAEIICHNUS, 3aITUCh OOJIBIINX YHCEN
14 [TpoueHTHI, 3aMych MPOLICHTOB B BUJC IpoOU 1 IpoOu B BHJE MPOLEHTOB. TpU OCHOBHBIC
3aJ]au¥l Ha MIPOLCHTHI, PEILICHUE 3a]1a4 13 PeabHON PaKTUKU
15 [TpuMeHeHue NPU3HAKOB ACTHMOCTH, PA3JI0KEHNE HA MHOKHUTENIN HATYPaJIbHbIX YHCEIl
1.6 PeanbHble 3aBUCUMOCTH, B TOM YHCJIe IpsiMasi U oOpaTHas MPONOPIMOHATBHOCTH
2 Anrebpandeckue BEIpaKeHUS
2.1 IlepemeHHBIE, YUCTOBOE 3HAUCHUE BBIPAXKEHUS C MEepeMEHHOU. JlomyCcTUMbIE 3HAYCHUS
MePEMEHHBIX
2.2 IIpencraBnenue 3aBUCUMOCTH MEXIy BEJIMYMHAMM B Buae Gopmysbl. Brramcienus no
hopmynam
2.3 IIpeoOpa3oBanne OYKBEHHBIX BBIPaXXEHUH, TOXKIECTBEHHO PaBHbIEC BHIPAXKEHHS
24 CBoiicTBa CTENIEHU C HATYPaJIbHBIM MIOKA3aTEIEM
2.5 OnmHouneHsl M1 MHOTOWICHBI. CTenenp MHOTOWIeHA. ClIoKeHUE, BEIUUTAHNUE, YMHOKEHUE
MHOTOYJICHOB
2.6 DopMyIBl COKPAILIEHHOTO YMHOKEHHS: KBaJIpaT CyMMbI M KBajpaT pazHocTH. Dopmyna
PasHOCTH KBaIpaToB. Pa3iokeHne MHOTOWICHOB HA MHOKHUTEIH
3 YpaBHeHus
3.1 YpaBHeHHe, KOpEeHb ypaBHEHUs, TIpaBUIia MPeoOpa3oBaHus YpaBHEHHS, PABHOCHILHOCTD
ypaBHEHUI
3.2 JIuneliHOe ypaBHEHHE C OJHOM IEPEMEHHOM, YMCIIO KOPHEH JIMHEWHOIrO YpaBHEHUS,
pelIeHue TUHENHBIX YPABHEHUI
3.3 CocraBieHue ypaBHEHHH 10 YCIOBHUIO 33/1a4d. PelieHre TEKCTOBBIX 3a/1a4 ¢ MOMOILBIO
ypaBHEHUH
34 JluneliHOE ypaBHEHHUE € IByMs TIEPEMEHHBIMH U €ro rpaduk
35 Cucrema AByX IMHEMHBIX ypaBHEHWI C JAByMS ME€peMEHHbIMH. PerieHne cucrem
ypaBHEHUH c110cOOOM MOJACTaHOBKH. [IpuMeps! peleHns TEKCTOBBIX 3a7ay ¢ TOMOLIBIO
CHCTEM ypaBHEHMI
4 Koopaunats! u rpaduku. OyHKIIH
4.1 Koopaunara Touku Ha npssmoit
4.2 YucnoBsle MpoMeKyTKU. PaccTosiHne MexX Iy IByMsl TOUKaMU KOOPIAMHATHOW MPSIMOT
4.3 [IpsimoyronbHas cucrema koopauHat, ocu OX u Qy. AOciucca U opAMHATa TOYKH Ha
KOOPIMHATHOH IIIOCKOCTH
44 [Ipumepsl rpadukoB, 3agaHHbIX popMynaMu. UTeHne rpagIKoB peaqbHbIX 3aBUCHMOCTEH
4.5 [onsatue pynkuun. ['paduk pynxnun. CoiicTBa QpyHKIMI




4.6

Jluneitnas ynkuys, e€ rpaduk. 'paduk pyHkmmm y = [X|

4.7 I'padnueckoe perreHre THHEWHBIX YpaBHEHUN M CUCTEM JIMHEHHBIX YpaBHEHUH
8 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COIePKAHUS
1 Uwncrna v BEIYUCIICHHS
11 Ksanparueiii kopenb u3 uucia. [loHstue o0 wuppanmmoHaIbHOM dYHCHe. JlecATHIHBIC
NpUOTMKEHHSI HPPAaMOHATBHBIX YUCET
1.2 CroiicTBa apu()METHUECKUX KBAAPATHBIX KOPHEH W WX NMPUMEHEHNE K MTPEoOpa3OBaHHIO
YUCJIOBBIX BBIPAKEHUN U BBIYUCICHUAM. JleICTBUTENBHBIE YUCIIa
13 CremneHsb ¢ 1eJIBIM MOKa3aTeneM U e€ cporicTBa. CTaHgapTHAS 3alKUCh YUCIa
2 AnrebpandecKkiie BEIPaKESHHS
2.1 KBanpatnslil TpéxuseH, pa3okeHue KBaJIpaTHOTo TpEXUIeHa Ha MHOKUTEIH
2.2 Anrebpandeckast 1poOs. OCHOBHOE CBOMCTBO anredpandecKon 1poou
2.3 CrnoxeHue, BRIYUTaHUE, YMHOXKEHHE, JISIICHNE alredpandeckux apodei
24 ParmoHanbHbIe BRIpOKEHUS U MX MPEOOpa3oBaHue
3 YpaBHEeHHS U HEPABEHCTBA
3.1 KBanparnoe ypaBHeHMe, popMyra KOpHEH KBaIpaTHOTO ypaBHeHus. Teopema Buera
3.2 Peuienue ypaBHeHUM, CBOAAIIMXCS K TMHENHBIM U KBaJIpaTHBIM
3.3 [IpocTeitmue qpoOHO-panMOHANEHEIE YPaBHEHHS
3.4 I'paduueckas nHTEpHIpEeTAlMS YPaBHEHUN C ABYMS MEPEMEHHBIMH M CUCTEM JIMHEWHBIX
YpaBHEHUH ¢ ABYMsI IepeMEHHbIMU. [IpuMephl pereHns CUCTEM HEJIMHEHHBIX YpaBHEHUI
C IByMs IEpEMEHHBIMHU
35 Perienne TEKCTOBBIX 3a/1a4 aJIreOpanuecKuM CriocoooM
3.6 YucnoBble HEPABEHCTBA M MX CBOWCTBA
3.7 HepaBeHcTBO ¢ 01HOM IEpEMEHHON
3.8 PaBHOCMIIBHOCTH HEPABEHCTB
3.9 Jluneiinple HepaBeHCTBA C OJTHOM IEPEMEHHON
3.10 Cucrembl JINHEHHBIX HEPABEHCTB C O/IHOM MEpEeMEHHOM
4 OyHKIMH
4.1 [onsrue Gpynkiun. O6MacTh oNpeeeHnss U MHOXKeCTBO 3HaueHUH (QyHKImu. CrocoOs
3a1aHus QyHKIUH
4.2 I'padux pysknmu. Urenne cBoiicTB QyHKIMY 10 €€ rpaduky
4.3 [Ipumeps! rpadgukoB QyHKINH, OTpaXKarOIIUX peaabHbIe TPOLECCH
44 OyHKIMH, ONKCHIBAIONINE NPSMYI0 U OOpaTHYIO MPOMOPLHOHATIBHBIE 3aBUCHMOCTH, HX
rpaduku
45 Oyukmmu y =X2,y = X8
4.6 Oyukun y = VX, ¥ = x|
4.7 I'paduueckoe penieHre ypaBHEHUH U CUCTEM YpaBHEHUHA

9 KJIACC




Kon

IIpoBepsieMblii 3JIEMEHT COIEPKAHUS

1 Umcna ¥ BEIYUCTICHUS
11 PanyonaneHble 4McIa, UppalMOHAIbHBIE YMCIIA, KOHEYHbIE M OCCKOHEUYHbBIE AECSTUYHBIC
npobu
1.2 MHOKeCTBO ICHCTBUTEILHBIX YHCEI, IEHCTBUTEbHbIEC YHCIIa KaK OECKOHEUHBIE ECITUYHBIC
IpoOu. B3auMHO 01HO3HAYHOE COOTBETCTBUE MEXKy MHOXKECTBOM JEHCTBUTEIBHBIX YUCET U
KOOPAMHATHOH NpsiMoii. CpaBHEHNE NEHCTBUTEIBHBIX YHCEIT
1.3 ApudmMernueckne TEHCTBUS C TEHCTBUTEILHBIMHI YHUCIIAMHI
14 Wzmepenust, npuOnmxeHus, oieHKU. PazMepbl 00bEKTOB OKPYKaIOIIEro MUpPa, ATUTEIBHOCTD
MpoIeccOB B OKpykatomem Mupe. [lpubmmk€HHoe 3HauYeHHE BETUYMHBI, TOYHOCTH
npubmmwkenus. Oxpyrnenue umcen. llpukuaka u  OLEHKAa  pe3ysbTaToB
BBIYMCIICHU
2 YpaBHEHHS U HEPAaBEHCTBA
2.1 YpaBHEHUS C OJTHOM IEPEMEHHOM
2.2 JIuneiinoe ypaBHeHuMe. Peliene ypaBHEHNM, CBOASAIIMXCS K JIMHEHHBIM
2.3 KBagpatHoe ypaBHeHue. PelieHue ypaBHEeHUH, CBOIAIIMXCS K KBaIPATHBIM
24 buksanpaTtHoe ypaBHeHue. IIpumepsl pelieHuss ypaBHEHUN TPETbe U 4ETBEPTON CTENEHEN
pa3noXeHNeM Ha MHOKUTEIIN
25 Pemrenue npoOHO-pallnOHABHBIX YPaBHEHUIH
2.6 Cucrembl ypaBHEHHH
2.7 YpaBHEHHE C IBYMS TIEpEMEHHBIMU H €T0 rpaduk
2.8 Pewienune cucteM ABYX JIMHEWHBIX YPaBHEHUM € ABYMsI IEPEMEHHBIMU
29 Pewenne cucrem JByX ypaBHEHHH, OJTHO U3 KOTOPBIX JIMHEHHOE, a IPyroe — BTOPOU CTEIIEHH
2.10 I'paduueckast HHTEpIIpETAIMSs CHCTEMbI YPABHEHHH C ABYMsI IEpEMEHHBIMU
2.11 Pemenne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CIiocoooM
2.12 UwcnoBble HEPaBEHCTBA U UX CBOWCTBA
2.13 Pemrenve muHEHHBIX HEPABEHCTB C OAHOU TIEpEMEHHON
2.14 Pemenue cucrteM JTMHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM
2.15 KBanparHrie HepaBeHCTBa
2.16 I'paduueckast HHTEpIIpETaINs HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI IEPEMEHHBIMU
3 OyHKIMHN
3.1 Kpagpatnunas ¢yHkius, e€ rpapuk u cBoiictBa. [lapaGona, KOOpPIWUHATHI BEPIIUHEI
napadoIibl, OCb CHMMETPHH MTapaboIbl
3.2 I'paduku pynkmit y=kx, y=Kkx+b 1 ux cBoiicta
3.3 I'pacduku pynkmii y=K/X, y = x° 1 ux cBoiicraa
34 I'paduku pyHKIHMI , 1 UX CBOWCTBA
4 UrcnoBble MOCIeI0BATENEHOCTH
4.1 Omnpenenenue W crnocoObl  3aJaHus  YHUCJIOBBIX  IOCJEIOBAaTELHOCTEH.
3amanue
MOCJIEeI0BAaTEIbHOCTH PEKYPPEHTHOM opMyIiol u GopMyJIol N-To wieHa
4.2 Apudmernueckas nporpeccust. @opMyssl N-ro uieHa apupMETHIECKON MPOrpecCHt, CyMMBI
MEPBBIX N YWICHOB
43 I'eomerpuueckas nporpeccus. @opMynbl N-TO WieHa FEOMETPHUYECKON MPOTPECCUH, CYMMBI
MEPBBIX N YWICHOB
44 N300paskeHne 4YIeHOB apH(pMETHYECKOM M TeOMETPHYECKOH NpOrpeccHii TOYKaMu Ha

KOOPAMHATHOM MJIOCKOCTH. JIMHEHHBIN U 3KCITOHEHITUAIBHBIN POCT




4.5 Co>XHBIE TIPOTICHTHI




IMPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHUA OCHOBHOM OBPA30BATEJIBHON NPOT'PAMMbBI OCHOBHOI'O

OBILIEI'O OBPA3OBAHUA

Kon
MPOBEPSIEMOro
TpedoBaHUs

IIpoBepsiemble TpeOOBaHHMSI K NpeAMETHBLIM Pe3yJbTATAM OCBOEHHSI OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHusi Ha ocHoBe ®I'OC

1

YMeHue onepupoBaTh TMOHATHSMH: MHOXECTBO, IOAMHOXKECTBO, OIEpallid  HaJ
MHOXECTBAMH; YMEHHE ONEPHUPOBaTh MOHITUSMH: rpad, CBA3HBIA Trpad, NepeBO, LUK,
MPUMEHSTh UX IPU PEIICHUN 33/1ad; YMEHUE HCIOJIb30BaTh rpaMuecKoe NpeACTaBICHUE
MHOJKECTB JUIsl OIIMCAaHUs pealIbHBIX MPOLIECCOB U SIBIEHUH, IPU PELLICHUH 3a]a4 U3 IPYyTUX

Y4eOHBIX MTPETMETOB

YMeHue onepupoBaTh MOHSITHSIMH: OINpPECIICHHE, aKCUOMa, TeOpeMa, J10Ka3aTelbCTRO;
YMEHHE paclo3HaBaTh HCTUHHBIE W JIOKHBIE BBICKA3BIBAHUS, MPHUBOIHUTH NPUMEPHI U
KOHTPIIPAMEPBI, CTPOUTH BRICKA3BIBAHUS 1 OTPUIIAHHS BHICKAa3bIBAaHUN

YMeHHne onepupoBaTh INOHATHSIMH: HATypPaJIbHOE YHUCIJIO, IIPOCTOE M COCTABHOE YHUCIIO,
JEJNAMOCTh HATypaJbHBIX YHCEN, MPU3HAKK AECIMMOCTH, LEN0€ YHCIO0, MOAYJIb YHCIHA,
OOBIKHOBEHHAs! JIpoOb W JAecsATHYHAst OpoOb, CTaHAAPTHBIA BUJA 4YHCIA, PalMOHAIBHOE
YHCJIO0, HWPPAlMOHANBHOE YHUCIO, apu(@METHYECKHH KBaJpaTHBIH KOpEHb, yMEHHE
BBINIOJHATh ACWCTBUSA C YHMCIAaMH, CPaBHUBAaTh W YHOPSNOYMBATH YHCIA, IPEICTABIATH
YHUCIIA HA KOOPAMHATHOM MPSAMOM, OKPYIJIATh YUCIA; YMEHUE JENATh IPUKUIKY U OLIEHKY

pe3yJibTaTa BHIYUCICHUN

YMeHue omnepupoBaTh MOHATHSMHU: CTENEHb C ILIEJBIM IIOKa3zaTeneM, apuMeTHIecKui
KBaJpaTHBII KOpEeHb, MHOTOWICH, anredpamyeckas ApoOb, TOXKIECTBO; 3HAKOMCTBO C
KOPDHEM HATypaJbHOW CTENeHH OOJblle EOUHMIBI, YMEHUE BBIIOJHATH PacuéThl IO
¢dbopmynam, npeoOpa3oBaHus LENbIX, APOOHO-PALIMOHATBHBIX BHIPAKECHUM M BBIPAXKEHUHN C
KOpHSIMH, pPa3jio’)K€HHE MHOTOYJIeHa Ha MHOXXHUTEIH, B TOM YHCJIE C HCIOJIb30BaHUEM
(hopMyI pa3HOCTH KBaJpaTOB M KBapaTa CyMMEBI U pa3HOCTH

YMeHue onepupoBaTh NOHATUSAMU: YUCIOBOE PABEHCTBO, YPABHEHUE C OJHON MEPEMEHHOM,
YUCJIOBOE HEPABEHCTBO, HEPABEHCTBO C IMEPEMEHHOW; yMEHHE pellaTh JHUHEWHBIE HU
KBaJpaTHBIE YpaBHEHHUsS, APOOHO-pAIMOHATBHBIE YpPaBHEHHUS C OJHOW IEePEMEHHOM,
CHUCTEMBI JIBYX JIMHEWHBIX YpaBHEHUM, TUHEHHbBIE HEPABEHCTBA U UX CUCTEMBI, KBaIPATHbBIE
1 IpOoOHO-pallMOHAaIbHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM, B TOM YHCIIE TIPH PEIICHUN
3a7a4 U3 JPYrux NpeIMETOB U MPAKTUYECKUX 3a/1a4; YMEHUE UCII0JIb30BATh KOOPAUHATHYIO
MPSMYI0 U KOOPJAWHATHYIO TUIOCKOCTH JUIS W300paKeHUS

pEllIeHU ypaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh HOHATUSAMH: GYHKUMS, Tpaduk QYHKOUM, HYIH QYHKIHUH,
MIPOMEKYTKH 3HAKOIOCTOSIHCTBA, IPOMEKYTKH BO3PACTaHUs, YObIBaHMS, HauOoibliee U
dyHKuMH;

JIMHEWHAS

HaMMCHBIICC 3HAYCHUA YMCEHUE IIOHATHAMMU:

GbyHKIHA, hyHKIH,
MPOTNIOPIMOHANBEHOCTE, Tapaboinia, runepboiia; yMEHHUE CTPOUTh TpapuKu QYHKIHIA,

OTIepUPOBAThH npsMas

MPONOPLUOHAIBHOCTD, KBaJpaTHYHAas oOparHast
WCTIONB30BaTh TpauKH JUIs OINpeNelieHHs CBONCTB TIPOLIECCOB U 3aBUCUMOCTEH, JUIS
peleHns 3a1a4d U3 APYrux ydeOHBIX NMPEeIMETOB M pealbHOM JKHM3HW; yMEHHE BbIpa)kaTh

(hopmynamMu 3aBUCHMOCTH MEXXTy BeTMINHAME

VYmenne OIICPpUPOBATH TIOHATHAMMU nocCJICA0BATCIIBHOCTD, apI/I(l)MCTI/I'-ICCKaH n

FEOMETpUYECKasl MPOrpecCUr; YMEHHE HCIOIb30BaTh CBOMCTBA IMOCIENIOBATEIbHOCTEH,
(hopMyIBI CYMMBI U OOIIIETO WiCHA MPU PEIICHUH 3a7av, B TOM YHCIIC 3a7ad U3 JPYTUX
Y4eOHBIX TIPEIMETOB U PEATbHOM YKU3HU

VYMmenune peuiaTts 3aJdady pa3HbIX THIIOB (B TOM 4YHCJIC Ha MNPOUCHTHI, AO0JIUW KW 4YacCTu,
JBHI)XCHHC, pa60Ty, LIEHY TOBApOB M CTOMMOCTBL ITIOKYIIOK M YCJIYT, HAJIOTH, 3ala4yu U3

1




o0JlacTH yIpaBlCHUS JIMYHBIMA W CEMEHHBIMH (UHAHCAMH); YMEHHE COCTaBIISThH
BBIpQ)KCHUSI, YPABHCHUS, HEPABCHCTBA M CHCTEMBI IO YCIOBUIO 3aJa4M, HUCCIEI0BAThH
MOJTyYEHHOE PEIICHUE U OLIECHUBATH MPaBAOINOI00HOCT MOIYYSHHBIX PE3yJIbTaTOB

YMeHne onepupoBaTh HOHATHAME: (UTYpa, TOUKA, OTPE30K, IpsAMas, Jyd, JIOMaHast, yTro,
MHOTOYTOJIbHHK, TPEYrOJbHHUK, PABHOOCAPCHHBI YW PaBHOCTOPOHHMI TPEYTrOJILHUKH,
MPSIMOYTONIBHBIA ~ TPEYTOJIbHUK, MennaHa, OMCCeKTpUca W BBICOTA TPEYTOJIbHUKA,
YeTHIPEXYTOJbHUK, MapajiesorpaMM, poMO, TPAMOYTOJIbHUK, KBaapaT, Tpamneuus;
OKPYKHOCTb, KPYT, KacaTelbHast; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU (PUTYpaMHu; YMEHUE
pemaTte 3a1a4u, B TOM YHCJIe W3 TIOBCEIHEBHON XU3HHU, HA HAXOXKICHNUE T€OMETPHIECKUX
BEJIMYMH C IPUMEHEHNEeM U3yUeHHBIX CBOMCTB (GUTYp U PaKTOB

10

YMeHHe OmnepupoBaTh IMOHATHUSMHU: PABEHCTBO (UTYpP, PaBEHCTBO TPCYrOJILHUKOB;
MapauIeTbHOCTh U MIEPIICHAUKYISIPHOCTD MPSAMBIX, YTOJI MEXY MPSAMBIMU, IEPIICHAUKYJISAD,
HaKJIOHHAasA, TPOEKIHA, Tmogodme Quryp, TMMOm0OHbIE TPEYTOIbHUKH, CHUMMETPHS
OTHOCHTEJIHHO TOUKH U MPSIMOM; YMEHHUE PACIIO3HABATH PABEHCTBO, CHMMETPUIO U TI0100Me
¢uryp, mapamieNbHOCTh W TMEPICHIUKYISIPHOCTh MPSIMBIX B

OKpY’KaroIleM MHUpe

11

YMeHue omnepupoBaTh MOHATHAMU: JIMHA, PACCTOSHHUE, YTOJd (BEJIMYMHA yTria, CUHYC U
KOCHHYC yTja TpPEyTrojbHHUKA), IUIOIIA/b, YMEHHE OIICHHUBATh pa3Mephl IMPEAMETOB H
O00BEKTOB B OKPYXKAIOIIEM MHpPE; YMEHHE MPUMEHATh (OPMYIBl IEpUMETpa W IUIOIIATH
MHOTOYTOJIbHHKOB, JIJIMHBI OKPYXXHOCTH W IUIOMIAAA Kpyra, o0beMa MpPSIMOYTOJIBHOTIO
napaJuleNienuiea; YMeHHe MPUMEHATh MPU3HAKA PAaBEHCTBA TPEYTOJBHUKOB, TEOPEMY O
CyMMe YTJIOB TpeyToJibHHKa, Teopemy lludaropa, TpuroHoMeTpudeckue COOTHOIICHHS
JUTs1 BBIYUCIICHHUS JUTHH, PACCTOSIHUH, IUIOIIAACH

12

YMeHune u300pakaTh IIOCKHE QUTYPBI U KX KOMOWHAIINH, TPOCTPAHCTBEHHBIE (PUTYPHI OT
PYKH, C MOMOIIBI0 YePTEKHBIX UHCTPYMEHTOB M DJIEKTPOHHBIX CPEACTB MO TEKCTOBOMY
WJIM CUMBOJILHOMY OTIMCaHHUIO

13

YMeHue omnepupoBaTh MOHATHAMH: NPSAMOYTOJbHas CHCTeMa KOOPAWHAT; KOOPIWHATHI
TOYKH, BEKTOpP, CyMMa BEKTOPOB, NpPOM3BEICHHE BEKTOpAa Ha YHCIO, CKaJIIpPHOE
MIPOM3BEICHUE BEKTOPOB; YMEHHME HCIOJIb30BaTh BEKTOPHl M KOOPAMHATBHI IS
MpeCTaBIeHUs TaHHBIX U PEIICHUs 33/1a4, B TOM YUCIIE U3 IPYTUX YUEOHBIX MPEIMETOB U
peaIbHOM KU3HU

14

YMeHue onepupoBaTh MOHSTHAMH: CTOJOWKOBBIE W KPYrOBBIE JMArPaMMBI, TaOJHIIbI,
cpeaHee apudmernueckoe, MeAHMaHa, HawOOJIblllee W HAUMEHbIIEE 3HAYCHHs, pazMax
YHUCcIOBOro Habopa;, YMEHHE W3BIIEKaTb, HWHTEPIPETUPOBATb W INPeoOpa3OBHIBATH
WHOPMAIIUIO, IPEJICTABIICHHYIO B TaOJIHIIaX U HA IUarpaMMax, OTpa)Karollylo CBOWCTBA U
XapaKTEepUCTUKH PEaJbHBIX MPOLECCOB M SABICHUM; YMEHHE PACIIO3HABaTh M3MEHUMBBIC
BEJINYMHBI B OKPYXKAIOILEM MUPE

15

YMeHue omnepupoBaTh IMOHATHSMHU: CIyYalHBIH ONBIT (CIy4aWHBIH SKCHEPUMEHT),
3JIEMEHTAPHOE COOBITHE (AIEMEHTAPHBIA HCXO0/) CIyYailHOTO OIbITa, CIy4ailHOE COOBITHE,
BEPOSITHOCTH COOBITHS; YMEHHE HAaXOJUTh BEPOSATHOCTH CIYyYalHBIX COOBITHH B OIBITAaXC
PaBHOBO3MOXXKHBIMU 3JIEMEHTAPHBIMHU COOBITUSMH; yMEHHE pellaTh 3aJadd METOJ0M
OpPraHU30BaHHOTO Mepebopa U C UCTIONH30BAHUEM IIPaBHJIa YMHOKEHHS, YMEHUE OLIEHUBATh
BEPOSITHOCTHU PeajIbHBIX COOBITHI U SIBIEHU, TOHUMATh POJIb MPAKTHYECKH TOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKPYXAlOIIEM MHUPE M B XH3HH; 3HAKOMCTBO C MOHSATHEM
HE3aBHCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIINX YHCEI U €T0 POJIBIO B

MacCOBBIX SIBJICHUSIX

16

YMeHue BbIOMpaTh MOAXOASIIUMN HM3YYEHHBIH METOJ JUIS PELICHHs 3a1add, MPUBOIUTH
NpUMEPbl MAaTeMaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOJE W KU3HHU, PACIIO3HABATH
MPOSBJICHUE 3aKOHOB MAaTEMAaTHKH B HMCKYCCTBE, OIMCBHIBATH OTHAEIBHBIE BBIAAIOLIHAECS
pe3yJIbTaThl, IOJYYEHHBIE B X0/I€ Pa3BUTHUSI MAaTEMATUKHU KaK HAyKH, PUBOJIUTH PUMEPHI
MAaTeMaTUYECKUX OTKPHITHHA U KX aBTOPOB B OTCUECTBEHHOU U BCEMUPHON UCTOPUU

2




INEPEYEHD 9JIEMEHTOB COAEPXAHMUSA, TIPOBEPAEMbIX HA OI'3 110

MATEMATUKE
Kon [IpoBepsieMblii Y1€MEHT COMePKAHUS
1 Ymucna v BEIYUCICHUS
11 HatypainbHbie u nensie uncna. [Ipu3Haku 1eTMMOCTH IENTBIX YHCEIT
1.2 OOBIKHOBEHHBIE U JIECATHYHBIC IPOOU, IPOIICHTHI, 0ECKOHEYHBIC TICPUOTUICCKHE IPOOH
13 PanmonanbHbie yncia. ApuMETHYSCKUE OTepaIiK C PAIIMOHATLHBIMU YUCIAMH
14 JeticTBuTenbHBIC YnCIa. ApUGMETHICCKHEC OITePAITH C TeHCTBUTEILHBIMHI YHCIIAMHI
15 [MpubnmkEHHBIC BEIYMCICHUS, TIPABUIIA OKPYTIICHUS, IPUKUIKA M OLIEHKA Pe3yJIbTaTa BRIYUCICHUM
2 AsrebpandecKkue BhIPayKCHHUS
2.1 BykBeHHBIC BhIpaxeHHs (BBIPAKEHUS C TIEPEMECHHBIMH )
2.2 Cremnens ¢ nenbIM nokaszateneM. CTeneHs ¢ pallioHaIbHBIM IToKa3aTeneM. CBONCTBA CTETICHU
2.3 MHorouieHbl

24 Anrebpandeckas JpoOb

ApudmeTnyeckull KOpeHb HATypalbHOH cTerneHu. JleWcTBusic apupMETHYECKUMH KOPHSIMHU

25 HATypaJbHOW CTETIICHH
3 YpaBHEHHS U HEPABEHCTBA
3.1 Lemnbie u 1poObHO-panMoHaNbHbIe YypaBHEHH. CHCTEMBI M COBOKYITHOCTH YpaBHEHUH
3.2 Lenbie u IpoOHO-paIMoHaIbHbIC HepaBeHCTBa. CUCTEMbI U COBOKYITHOCTU HEPABEHCTB
3.3 Pertenne TeKCTOBBIX 3a1a4
4 YucoBkIe MOCIIeI0BaTeIbHOCTH
41 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aaHuUs ITOCIEA0BATEILHOCTEN
4.2 Apudmernyeckas 1 reoMmeTprdeckas nporpeccun. @opmyiia CII0KHBIX MIPOLEHTOB
) OyHKIIH
OyHkus, crnocoOsl 3ananus GyHKIuH. ['paduk ¢pyHkunu. OOnacTh onpeneneHus U MHOXKECTBO
51 3HaueHnd  ¢QyHkimu. Hymn  ¢ynkoum.  [IpoMexyTkH — 3HaKOHOCTOSIHCTBA.  [IpoMexyTkn
- MOHOTOHHOCTH (YHKIUH. MaKCHMyMbl U MHHUMYMbl QyHKIUH. HauGosblliee W HanMeHblIee
3HaueHHe (PyHKIMH Ha IPOMEKYTKE
6 KoopauHate! Ha pSMOiA 1 TNIOCKOCTH
6.1 Koopaunrathas npsimast
6.2 JlekapTOBBI KOOPIMHATHI Ha TNIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuyeckue Gurypsl u ux cBokcTBa

7.2 TpeyronpHUK

7.3 MHOTOyTOTbHUKH

7.4 OKpyX HOCTb B KpyT

7.5 W3mepenne reoMeTpUUECKUX BETUINH
7.6 BexkTops! Ha miockocTi
8 BeposiTHOCTB U cTaTHCTHKA
8.1 OnwucarenpHast CTATUCTHKA
8.2 BeposTHOCT




8.3 Kombunaropuka

8.4 MHoxecTBa

8.5 I'padsr

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

MakapsrueB FO.H., Munatok H.T'., Hemikos K.W. u apyrue nox pen. TensxoBckoro C.A.,
Maremartuka. Anredpa: 7-i kiacc: yriayOa€HHbIN YPOBEHB: YICOHHUK.
MakapsrueB FO.H., Munatok H.T'., Hemikos K.W. u apyrue nox pen. TensxoBckoro C.A.,
Marematuka. Anredpa: 8-i kiacc: yriyO0aEHHBIN YPOBEHB: yUeOHUK.
MakapsrueB FO.H., Munatok H.T'., Hemikos K.W1. u apyrue nox pen. TensxoBckoro C.A.,
Marematuka. Anredpa: 9-i kiacc: yriayOa€HHBIN YPOBEHB: YICOHHUK.

METOAUYECKHUE MATEPHUAJIBI IS YYUTEJIA

Anrebpa 7-9-e Kinacchl: yriayOJeHHBIH YPOBEHB : METOANYECKOE TOCOOHE /ISl YUUTEIIS.
Anrebpa: 9 kimacc: AMITAKTUYECKHUE MaTEPUAIIBI: TOCOOUE TSl yUaIuxcst 001meo0pa3oBaTeIbHbIX
opranuzamuii. A.I'. Mep3nsik, B.b. Tlononckuii

Anrebpa: 8 kimacc: AMITAKTUYECKUE MaTEPUAIIbI: TOCOOUE ISl yUaIuxcst 001meo0pa3oBaTebHBIX
opranuzanuii. A.I'. Mep3nsik, B.b. Tlononckuii

Anrebpa: 7 Kimacce: TUIaKTHUECKHE MaTepralibl: IT0coOre /IS ydaIuxcst 00meo0pa3oBaTeIbHbIX
opranusanuii. A.I'. Mep3sinsk, B.b. [Tononckuii

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

http://school-collection.edu.ru
http://www.mon.gov.ru

* http://www.school.edu.ru

* http://www.ndce.edu.ru

* http://www.math.1september.ru
* https://resh.edu.ru/

* https://uchi.ru

* http://www.math.ru
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