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YpoBeHb 00pazoBaHus: OCHOBHOE 0011Iee 00pa3oBaHue
Cpok peanuzanuu MporpaMMel: 3 Toja

KoxnuectBo yacos — 408

PaGouas mporpamma pazpaborana Ha ocHOBe DenepanbHO paboueit mporpaMmsl
no yuyeoHomy mpeamery «Anredpa» (yrinyOJeHHbIH YPOBEHb) Il ydaruxcs /-9
KJIACCOB C Y4eTOM TpeOOBaHWU K pe3ysibTaTaM OCBOCHHS MPOTPaMMBbI OCHOBHOTO
o611ero oOpa3oBaHuUs.



1. [losicHuTEILHASA 3aIMCKA

1.1. PabGowas mnporpamma «AnreOpa» (yriayOJIeHHBIH ypOBEHb) pa3paboTaHa B
coorBercTBUM ¢ y4yeOHbIM TutaHoM ['BOY mxkonsr Ne575 Ilpumopckoro paiiona CaHKT-
[TerepOypra Ha ocHoBe TpeboBaHUM K pe3yiabTaTaM OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHus, B cooTBeTcTBUHN ¢ DenepanbHoil paboueill mporpaMMoi o y4eOHOMY MpenMeTy
«Anrebpa.

1.2. AnreGpa siBisieTcss OJHUM U3 OMOPHBIX KYpCOB OCHOBHOI'O OOIIEro 0Opa3oBaHUS:
OHa o0ecrneynBaeT HU3Y4YEHHE JPYrUX JUCHUIUIMH KaK eCTeCTBEHHO-HAy4YHOro, TaK U
TYMaHUTApPHOTO IMKJIOB, €€ OCBOCHHE HEOOXOAMMO MJsl MPOJOJDKEHUS OOpa3oBaHUS M JUIA
MOBCEIHEBHOM JXKM3HU. Pa3BUTHE y ydalnuxcs HaydHbIX HPEICTaBICHUNA O MPOUCXOXKICHUM U
CYIIHOCTH anre0pandyeckux aOCTpakiuif, crnocobe OTpaXKeHHs MaTeMaTHYecKOW HayKou
SBJICHUN W TPOLECCOB B MpUpOJEe U OOIIeCTBE, PO MATEMaTHYECKOrO MOJEIHPOBAaHUS B
HAYYHOM TO3HAaHUHU M B MPAKTHUKE CIOCOOCTBYET (hOPMUPOBAHHIO HAYYHOTO MHUPOBO33PEHHS U
KayeCcTB MBIIUICHHs, HEOOXOAUMBIX JI aJanTalii B COBPEMEHHOM LHU(pPOBOM OOIIECTBE.
Wzyuenne anreOpbl obecrieurMBaeT pa3BUTHE YMEHHsS HaONI0aTh, CPaBHUBATh, HAXOIUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTHUPOBaHHO
00OCHOBBIBAaTh CBOU JICHCTBHA, BBIBOJBI, (OpPMYIHpOBaTh yTBepkIeHHs. OcBoeHHE Kypca
anredpbl 00ECHeurBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHUS YYalllUXCsi: OHM HCIHOJB3YIOT
JIelyKTUBHbBIC U UHIYKTUBHBIE PacCyXJIeHHs, 0000IIeHNEe U KOHKPETU3alnIo, a0CTparupoBaHue
u aHamoruro. OOyueHue anreOpe mNpeanosaraeT 3HAYUTEIBHBIA O0BEM CaMOCTOSITEIIBHOU
NEeSITeIbHOCTH YYaIIHUXCsl, TOITOMY CaMOCTOSATEIBHOE pEIICHHE 3aJad y4JalluMHUCS SBISETCS
peanuzainuei 1esTeIbHOCTHOTO IPUHIINIIA O0yUEHHS.

B crpykType mnporpammbl yueObHOro Kypca «AinreOpa» yriyOiaEHHOTO H3y4eHUs
OCHOBHOE MECTO 3aHHMAIOT COJAEpKaTelbHO-METOANYECKUEe JTUHUU: «Hucna U BBIYMCICHUSNY,
«AnredOpanydeckue BBIpAXKECHUA», «YPaBHEHUS U HepaBeHCTBay», «DyHkuum». Kaxmas u3 3tux
COJIepKaTeNbHO-METOAMYECKHUX JIMHUN Pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET U3yueHUs Kypca,
B3aUMOJICHCTBYS C APYTUMH €ro JMHUAMH. B Xoze n3ydenust kypca o0ydaronmmMes: MPUXOIUTCS
JIOTUYECKH PacCyKJaTh, MCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN S3bIK. B CBsI3u ¢ 3TuUM B
nporpaMMy  y4eOHOro Kypca «Ajredpa»  BKIIOYEHBI HEKOTOpPHIE OCHOBBI  JIOTHKH,
NpE/CTaBICHHBIE BO BCEX OCHOBHBIX pa3leiax MaTeMaTH4ecKoro oOpa3oBaHUS U
CIOCOOCTBYIOIIME OBJAJCHUIO YYAIIMMHUCS OCHOB YHHMBEPCAJIBHOTO MAaTEMaTHMYECKOTO SI3BIKA.
ConepkaTelbHOM M CTPYKTYPHOM OCOOEHHOCTBIO Y4eOHOro Kypca «AInredpay» SBISETCS €ro
WHTEIPUPOBAHHBIN XapaKTep.

Conepxanuve JTUHUM «Yucaa W BBIUUCICHUS CIY)KUT OCHOBOW JUISl JaJIbHEHIIEro
U3y4eHHs] MaTeMaTHKH, CIOCOOCTBYET pAa3BUTHUIO Yy YYALIUXCSA JIOTHUECKOTO MBIIIICHUS,
(GbOpMUPOBAHUIO YMEHHMSI OJIb30BATHCS AITOPUTMAMU, & TaKkKe MPHUOOPETEHUI0 MPAKTHUYECKUX
HaBBIKOB, HEOOXOAMMBIX JJISi MMOBCETHEBHOM XHM3HHU. Pa3sBUTHE MOHATHA O YHCIE Ha ypOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs CBSI3aHO C PAalMOHAIbHBIMU M UPPALMOHAIBHBIMH YUCIAMU,
dbopMUpOBaHUEM MPEACTABICHUN O NEHCTBUTEILHOM 4YHCIE. 3aBEpIICHHE OCBOCHUS YMCIOBOM
JMHUW OTHECEHO K CpeHEeMY 00IeMy 00pa30BaHUIo.

Conepxanue JByX anreOpandeckux JHUHUN — «AdredpanyecKkue BBIPOKEHHUS» U
«YpaBHEHHUS M HEPABEHCTBa» CIOCOOCTBYET (DOPMHUPOBAHUIO Y YYAIUXCS MaTEMaTHYECKOIO
amnmapara, HEOOXOIMMOIO JJIsi peHIeHUs 3a7ad MaTeMaTHKH, CMEXHBIX NpPEIMETOB H
OKpY’Karoliel peasbHOCTH. Ha ypoBHE OCHOBHOrO 0O0IIero oOpa3oBaHUs Y4YEOHBIM MaTepHal
TPYNIUPYETCS BOKPYT pPALMOHAJBHBIX BBIpaKEHUH. AusreOpa AEMOHCTPHpPYET 3HAUYCHHUE
MaTeMaTUKU KaK s3bIKa I MOCTPOCHHUS MaTeMaTUYeCKUX MOJIeNel, OMHCAaHMs MPOIECCOB U
SBJICHUH peasibHOro Mupa. B 3amaun oOydenus anreOpe BXOAAT TakkKe JajbHeEHIee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUICHHS, HEOOXOJUMOro, B YaCTHOCTH, JJIsi OCBOEHHUS Kypca
UHPOPMATUKH, U OBJAJCHHE HaBBIKAMU JEIyKTUBHBIX paccyxkaeHuil. IIpeoOpazoBaHue



CUMBOJIBHBIX (hOPM CITOCOOCTBYET Pa3BUTHIO BOOOPaKEHUSI, CIIOCOOHOCTEN K MaTEeMaTHIYECKOMY
TBOPYECTBY.

Copepxanre  (QyHKUMOHAIBHO-TpaUUECKOW JIMHUM  HAIEJICHO Ha  IMOJIydYeHHUe
yUYalIUMUCs 3HAHUK O (QYHKIMAX KaK BaKHEHIIeH MaTeMAaTHUYECKOW MOAENHU HJisi ONMUCAHUS U
UCCJIEIOBaHMsI Pa3HOOOpa3HBIX MPOIECCOB U SBJICHMM B mpHupoae U obmiectBe. M3ydeHue
MaTtepuaja CIIOCOOCTBYET pAa3BUTHIO Yy YYalIMXCS YMEHHMS HCIOJIb30BATh Pa3IUYHBIC
BBIpPA3UTEIbHBIE CPEACTBA SA3bIKA MATEMATHUKH - CIOBECHOTO, CUMBOJIUYECKOT0, TpaduuecKoro,
BHOCHT BKJIaJ] B (DOPMHUPOBAHKE TIPEJCTABICHU O PO MATEMATUKU B Pa3BUTUU [UBHIN3AINN
U KYJIbTYpHI.

VYrayOnéHuelii  Kypc anreOpbl  XapakTepU3yeTcs H3YYEHHEM  JIOTIOJIHUTEIILHOTO
TEOPETUYECKOro armapara U CBSI3aHHBIX C HUM METOJOB pelieHHs 3amad. Anredpa sBisercs
SI3BIKOM JIISl OMHCAaHHUSI OOBEKTOB M 3aKOHOMEPHOCTEH, CIIY>)KUT OCHOBOM MaTeMaTHYeCKOTO
MonenupoBanus. [lpu 3ToM camMu 00OBEKTHI MaTeMaTHYECKUX YMO3AKIIOYEHHH U MPHUHATHIE B
anreOpe MpaBuiIa X KOHCTPYHPOBAHHUS CIIOCOOCTBYIOT (POPMUPOBAHUIO YMEHUH OOOCHOBHIBATH
U JO0Ka3bplBaTh CYXKJEHHUSA, Pa3BUBAIOT MAaTEMaTUYECKYI0 HWHTYUIMIO, KPaTKO W HarJsgHO
PacKpbIBAIOT MEXaHU3M JIOTUYECKHX MMOCTPOSHUM M ydaT UX MpUMEHEHHI0. TeM cambIM anredpa
3aHMMaeT OJHO U3 BEAYIIUX MeCT B (OPMHUPOBAHUU HAYYHO-TEOPETUUYECKOIO MBIIUICHUS
yUaITIXCA.

CormacHo ydeOHOMY TuTaHy B 7-9 Kjaccax H3ydaercs y4deOHBIM Kypc «Amnrebpay,
KOTOPBII BKIIIOYAET CIEAYIOIINE OCHOBHBIE pasfiesibl cofepxaHus: «Yuciaa U BBIYUCICHUSNY,
«AnreOpanyeckue BHIpAKEHU», «Y paBHEHUS U HEpaBeHCTBay, «DyHKIUN.

1.3. Ha uzyuenue npeamera «Anredpa» orsoaurcs 408 yacos:

- 7 xmacc - 136 gacoB (34 yueOHbIC HECITH);
- 8 kimace - 136 yacoB (34 yueOHbIE HENIENH);
- 9 xymacc - 136 yacoB (34 yueOHbIC HEIENN).

1.4. Texkymmii KOHTPOJIb M MPOMEKYTOYHAs aTTecTalus IO Y4eOHOMY NpEIaMETy
npoBoAasTcs B cooTBeTcTBUU ¢ «[lomoxkeHneM o opmax, NEpUOIUYHOCTH, MOPSIIKE TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTHU M MIPOMEKYTOUHOM aTTeCTAI[H YUAIIUXCSI».

2. IInanupyemsblie 00pa3zoBaTe/ibHbIC Pe3y/JIbTaThl

JIn4HOCTHBIE Pe3yJIbTAThl OCBOCHHS MPOTrPAMMBI 110 MaTeMaTHKE XapaKTEPU3YIOTCS B
YacTH:

1) naTpHOTHYECKOTO BOCTUTAHHUS:
- TPOSIBJICHUEM HHTEpeca K MPOIJIOMY M HACTOSIIEMY POCCUHCKON MaTeMaTHUKH, LIEHHOCTHBIM
OTHOLIEHUEM K JOCTHKEHHUSIM POCCUMCKMX MAaTEMaTUKOB U POCCUNUCKOW MaTeMaTU4YeCKOU
IKOJIbI, K UCITOJIb30BAHUIO 3TUX JOCTHKEHUI B IPYrUX HayKaxX U MPUKIAIHBIX chepax;

2) rpaKAAHCKOTO M TYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA .
- TOTOBHOCTBIO K BBINOJHEHHIO OOSI3aHHOCTEH TIpaXAaHMHA M peaju3aluud €ro Ipas,
IpPEJCTAaBICHUEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHUS PA3JIMYHBIX CTPYKTYD,
SIBJICHHH, TPOIEAYP TPaKAaHCKOTO oOmecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBHIO K
OOCYX/ICHUIO 3TUYECKHUX IMPOOJIeM, CBSA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM IOCTHKEHHUH
HAyKH, OCO3HAHUEM BaKHOCTU MOPAJIbHO-ITHUECKUX MPUHIUIIOB B IEATEIHHOCTH YUEHOTO;

3) TPy10BOT0 BOCTIMTAHUSI:
- YCTaHOBKOW Ha AaKTHMBHOE YYacTHE€ B pEIICHWU MPaKTUUYECKUX 3aJad MaTeMaTH4eCKON
HaMpaBJICHHOCTH, OCO3HAHHEM Ba)KHOCTH MAaTEMAaTUYECKOTO 00pa30BaHUs HA MPOTSHKEHUN BCEU
YKU3HU JJI YCHEIIHON Mpo¢eCcCHOHANbHON AEITEIbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHHIA,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHEM HMHIUBUAYAJIbHOW TpPAaeKTOPHUH 00pa3oBaHUs H
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTENH;

4) 3CTeTHYECKOr0 BOCIIMTAHMS



- CHOCOOHOCTBIO K OMOLMOHAIBHOMY M J3CTETHUYECKOMY BOCHPHUATHIO MaTEMaTHYECKUX
00BEKTOB, 33124, PEIICHUA, PacCyKICHUH, YMEHUIO BUJIETh MATEMAaTUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTEH HAYYHOTO MO3HAHMA:
- OpHEeHTaluMel B JAEITEeIbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4yHBIX IMpe/CTaBiIeHH 00
OCHOBHBIX 3aKOHOMCPHOCTAX pPAa3sBUTUA UYCJIIOBCKA, IPUPOABLI U OGH.[GCTBa, IIOHUMAaHUEM
MaTeMaTUYeCcKOl HayKu Kak c(epbl 4elOBEYECKOH MAeATeIbHOCTH, ATAloB €€ pa3BUTUS U
SHAYUMOCTHU JJId PA3BUTHA HUBUIN3AlIUN, OBJIAACHUCM SI3BIKOM MATCMATHKU U MaTeMaTHYEeCKOHU
KyJIbTYpOH KaK CpEICTBOM IIO3HaHHUS MHUpPA, OBJIAJEHHEM HaBbIKAMHU HCCIEI0BATENbCKON
JACATCIIbHOCTH,

6) ¢usnyeckoro BocnuTaHUsA, (GOPMHPOBAHHSI KYJIbTYPbl 3/0POBbSI MW
IMOLUMOHAIBLHOTO 0JIArONMOJIyqusi:
- TOTOBHOCTHIO MPUMEHATh MaTeMaTHYeCKHWE 3HAHUSA B MHTEPECAax CBOETO 3J0POBbs, BEIECHUS
310pOBOTO 00pa3a *U3HU (30pOBOE MUTAHUE, COATAHCHPOBAHHBIA PEXKHUM 3aHATHH M OTIbIXA,
perynsipHasi ¢puznueckas aKTHBHOCTH), COPMHPOBAHHOCTHIO HABBIKA peIICKCUH, TPU3HAHHEM
CBOETO IMpaBa Ha OIMIMOKY U TAKOTO K€ TpaBa JPYTroro 4eI0BeKa;

7) 3K0JI0rM4eCcKOro BOCIIMTAHUA
- OpHeHTaHHGﬁ Ha TOPUMCHCHHUC MATCMATUYCCKUX 3HAaHUUI AJid pCIICHUA 3a1a4 B 06HaCTI/I
COXPAHHOCTH OKpYXKarollel cpespl, MJIaHUPOBAaHUS TOCTYNKOB M OLIEHKHM HX BO3MOXHBIX
MOCTIEACTBHIA ISl OKPY’KAIOIMIEH cpeibl, 0CO3HAHUEM TI00ATBHOTO XapaKTepa SKOJOTHYECKHIX
npo0JIeM U yTeH UX PEIICHHS;

8) aganTanuu K N3MEHSIIOIIMMCH YCJIOBUSIM CONMAIBLHOI U PUPOIHOI cpeabl:
- TOTOBHOCTBIO K JEWUCTBUSAM B YCIOBUSAX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€PE3 MPAKTUUECKYIO HEATENBLHOCTh, B TOM YHCIIE YMEHUE YUYUTHCH y APYTUX
Jtofiel, mpuoOpeTaTh B COBMECTHOW JIEATEIHHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETEHLIUU U3
OIIbITa APYIUX;
- HEoOXOJUMOCThI0O B (OPMHUPOBAHUMU HOBBIX 3HAHHUM, (OPMyIHPOBATH WAEU, TMOHATHS,
THUIIOTE3bI 06 OG’ECKT&X " ABJICHHUAX, B TOM YHUCJIC paHCC HC U3BCCTHBIX, OCO3HABATH I[e(bI/II_II/ITBI
COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, MJIAHUPOBATH CBOE Pa3BUTHUE;
- CITIOCOOHOCTHIO OCO3HABATH CTPECCOBYIO CUTYAIIUIO, BOCIPHHUMATH CTPECCOBYIO CHTYAITUIO KaK
BbI30B, TpPeOYIOMIMI KOHTPMEp, KOPPEKTHpPOBaTh IPUHUMAaeMble pEUIeHUs W JEeWCTBHUA,
(dbopMyIHpOBaThH M OLICHUBATH PUCKHU U MTOCIEACTBUS, (OPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATHI

B pesynbraTe OCBOSHHS MpOTrpaMMbl MO MaTeMaTHKe Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHusi 'y yuamerocs OyayT chopMupoBaHbl MeTanpeAMeTHbIEe Pe3yJbTaThl,
XapaKTepU3YIONIMeCs]  OBIAJCHUEM  YHUBEPCATbHBIMH  IIO3HABATEIbHBIMU  JEHCTBHUIMH,
YHHUBEPCATbHBIMA KOMMYHUKATUBHBIMU JIEHCTBUSMU M YHHUBEPCAIbHBIMU PErYISTUBHBIMU
JEUCTBUSMMU.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBrble JJornueckue aeiicTBUA:

- BBIAIBIISATh U XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU MaTeMaTUYeCKUX 00BEKTOB, OHATHUH,
OTHONIICHUN MEXIy MOHATHAMH, (HOPMYIUPOBATh ONPEICIICHUs TOHSATUH, YCTaHABIWBATH
CYILIECTBEHHBIH MPHU3HAK KJIacCU(PHUKAIMU, OCHOBaHUS JIsl 00OOIIEHNS U CpaBHEHUS, KPUTEPUHU
IIPOBOAMMOI0 aHAJIN3a;

- BOCHpPUHHUMATH, (GOpPMYIUPOBATH U MPeoOpa3oOBbIBATh CYXKIEHUS: YTBEPAUTEIbHbIE U
OTpHIATENbHbIC, €IMHUYHBIC, YACTHBIE U 00IIKE, YCIOBHBIC,



- BBISIBJIATH MaTeMaTUYECKHWE 3aKOHOMEPHOCTH, B3aMMOCBA3M W MPOTHUBOpeuus B (haKTax,
MaHHBIX, HAOMIONEHWSIX ©  YTBEPXKICHUSX, TMpeuiaraTh KPUTEPUU JUIsl  BBISIBICHUS
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUHIL;

- JIe7aTh BBIBOJBI C WCIOJNB30BAHHEM 3aKOHOB JIOTHKU, JEAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKJIIOYEHU N, YMO3AKIIOUCHUH IO aHAJIOTHH;

- pa3buparb JOKa3aTeNbCTBA MAaTEMAaTHMYECKHX YTBEPKACHUU (MpsIMBbIE M OT MPOTHBHOIO),
IPOBOAMTH  CAMOCTOATEIBHO JIOKa3aTeIbCTBA MaTeMaTHYecKUX (aKTOB, BBICTpauMBaTh
apryMeHTallMI0, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, MPUMEHSATh METOJ MaTeMaTHYeCKOU
WHIYKIIHA, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHHS;

- BbIOMpaTh croco0 perieHus: y4eOHOW 3ajauu (CpaBHHUBATh HECKOJIBKO BApPUAHTOB PELICHMS,
BbIOMpaTh HanboJIee MOAXOASAIINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).
Ba3oBble ncciegoBaTe/bcKHe AeiiCTBUSL .

- HCMOJb30BaTh BOIPOCHI Kak HCCIENOBATEIbCKUNA MHCTPYMEHT IO3HaHUA, (OpPMYIHpPOBATh
BOIIPOCHI, (PUKCUPYIOIIKE MMPOTUBOPEUHE, MPOOIIEMY, CAMOCTOSTENIFHO YCTaHABINBATh HCKOMOE
U 1aHHOE€, (POPMHUPOBATh TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIUIO, MHEHHE;

- MpPOBOJIUTH IO CAMOCTOSITEILHO COCTaBICHHOMY IIJIaHY 3KCIIEPUMEHT, MCCIIEOBAHUE TII0
YCTaHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOro OOBEKTa, 3aBUCUMOCTEH OOBEKTOB MEXKIY
co00ii;

- CaMOoCTOSITENbHO (OpMyIHpOBaTh OOOOLIECHUS W BBIBOABI MO pE3yJbTaTaM IPOBEAEHHOTO
HaOJIONEHUs, MCCIENOBaHMSA, OKCIEPUMEHTA, OLIGHWBAaTh JOCTOBEPHOCTb IIOJyYEHHBIX
pe3yabTaTOB, BHIBOJIOB U 000OIICHUH;

- IPOrHO3UPOBATh BO3MOYKHOE PAa3BUTHE MPOIIECCa, a TAK)KE BBIIIBUTATH MPEINOIO0KEHUS O €ro
Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ nnpopmanmeii:

- BBIABJISITH HEJOCTATOYHOCTh W HM30BITOUHOCTh WH(GOpPMAlMU, TAHHBIX, HEOOXOIUMBIX IS
pelIeHHs 3a/1auu;

- BBIOMpATh, aHAIM3UPOBATh, CHUCTEMATHU3UPOBaThL U HHTEPIPETUPOBATH HHPOPMAIIIO
Pa3TUYHBIX BUJIOB ¥ JOPM MPEACTABICHUS;

- BbIOUMpaTh (opMmy mnpencTtaBieHus UHGOPMALUU M WUIIOCTPUPOBATH peEIIaeMble 3aJayu
CXeMaMH, IuarpaMMaMu, HHOU rpadukoi U X KOMOMHAIIMSIMH;

- OLEHMBaTh  HAA&KHOCTb HHGOpPMALMKM MO  KPUTEPHUSM, MPEAJIOKEHHBIM WU
c(OpMYITHPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE el CTBUA

- BOCHpUHUMATh M (OPMYIUPOBATH CYXKJIEHUS B COOTBETCTBUU C YCIOBHUSMHU U LEISAMHU
oOmIeHus], SICHO, TOYHO, TPAMOTHO BbIpa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U NMHCbMEHHBIX
TEKCTax, aBaTh MOSICHEHUS IO X0y PEIICHUS 3a/1a4M U MOJIYYCHHBIM PE3yJIbTaTaM;

- B XOJe OOCYXIEHHS 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBbI, MPOOJIEMBI,
pemaemMoi 3a1a4yM, BHICKAa3bIBaTh MJICH, HAIlEJICHHbIE HA MOUCK PEIICHUs, COMOCTABIATh CBOH
CYXKICHHS C CY)KIIEHUSIMU JIPYTMX YYacCTHHUKOB AHaliora, OOHApYy>KUBATh paziuive U CXOICTBO
NO3HLIUH, B KOPPEKTHOU opme HOopMyTHUpoBaTh pa3HOIIIACHS, CBOM BO3PAKCHHUS;

- TpPEeACTaBIATh pPE3yJAbTaThl pEIICHUs 3a/adyd, SKCIepUMEHTa, MCCIEeNOBaHUs, IPOEKTa,
CaMOCTOSITENIbHO ~ BbIOMpaTh (GopMaT BBICTYIUICHHS ¢ Y4YETOM 3a4ad  Mpe3eHTAUuu MU
0COOEHHOCTEH ayIUTOPHH.

- TIOHMMAaTh M WCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM W WHIWBHUIYaTbHOW pabOTHl mpHu
pelieHny Y4eOHbIX MaTeMaTH4YecKUX 3ajad, MPUHUMATh LEJdb COBMECTHOM esATEIbHOCTH,
IUTAHUPOBATh OPTaHMU3ALMI0 COBMECTHOM pabOThl, paclpeaessTh BUAbI padoT, J10rOBapUBaTHCS,
00CcyX1aTh POIIECC U PEe3yJIbTaT paboThI, 00001IaTh MHEHHS HECKOJIBKUX YETIOBEK;

- y4acTBOBaTh B TpPYNNOBBIX (opmax paboThl (0OCyXAeHHs, OOMEH MHEHHUH, «MO3TOBbBIE
HITYPMBI» U HHBIE); BBIIIOJHATH CBOIO 4YacThb pabOThl MU KOOPJIWHUPOBATH CBOM JAEWUCTBUA C
IPYTMMH YJC€HAMH KOMAaHJbI, OIICHMBATh KAa4eCTBO pe3ylibTaTa M KadyeCTBO CBOETO BKIIaJa B
o01IMii pe3ynbTar o KpuTepusiM, chOpMyJIMPOBAHHBIM YYACTHUKAMU B3aUMO/ICHCTBUS.



PeryasiTuBHble YHUBepPcaJbHbIe YUeOHbIEe 1eHCTBUSA

Camoopranmn3anusi:

- BBISIBJISITH ITPOOJIEMBI ISl PELLICHUS! B AKU3HEHHBIX U yUYEOHBIX CUTYallUsAX, OPUEHTUPOBATHCS B
PA3TUYHBIX MTOAX0/1aX MPUHATHUS pelICHUH (MHANBUAYAILHOE, TPYIITIOBOEC);

- CaMOCTOSITEIbHO COCTaBIIAThH IUIaH, aIrOPUTM pElIeHUs 3aJaud (WM €ro 4acTb), BHIOMpaTh
crnoco0 pemeHUss € Y4€TOM HMMEIOLIUXCA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATh BApUAHTHI PELICHUI ¢ yUETOM HOBOI HHQOpMAIIHIH.
CaMOKOHTPO.1b, IMOLMOHATbHBII HHTEJJICKT:

- BIaJeTh crnoco0aMu CaMONPOBEPKH, CAMOKOHTPOJIS Ipoliecca U pe3yjibTaTa peleHUs
MaTeMaTHYECKOH 3a7aui, CAMOMOTHBAIINH U PEQIICKCHH,

- TNpeABUAETh TPYIHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh NpU pPEIICHWU 3a/ladd, BHOCUTH
KOPPEKTHUBBl B JEATETLHOCTh HAa OCHOBE HOBBIX OOCTOSATEIHCTB, HANJCHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

- OLICHMBATh COOTBETCTBUE pe3yjibTaTa MACSATEIbHOCTH IIOCTABICHHOW ILIEIM U YCJIOBUSM,
OOBSACHATH MPUYUHBI JOCTHKCHUSI MJIM HETOCTHKEHUS L[EIH, HAXOIUTh OMNUOKY, 1aBaTh OLIEHKY
nproOpPEeTEHHOMY OTIBITY.

- BBIpaXaTb OMOLMM TPU M3YYEHUH MAaTeMaTH4YECKMX OOBEKTOB U (akToB, JaBaTh
YMOLIMOHAIBHYIO OLIEHKY PELIECHUS 3aJauH.

IIpenmeTHble pe3yJIbTaThl

K xonmy oOydeHuss B 7 kJjacce OOy4arOUUHCS TOJTYYUT CIEIYIONIUE TMPEIMETHBIE
pE3yJIbTaTHhI:

Yuciia 1 BBIYMCTICHUSA

Pammonanbabie yucia.

[TepexoauTh OT OHOM (OPMBI 3aIMUCH YUCEN K Apyrod (IIpeoOpa3oBhIBATh JECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YaCTHOCTH B OECKOHEYHYIO
JECATUYHYIO APOOB).

Hcnonp30BaTh MOHATUS MHOXKECTBA HATYPAJIBHBIX YHCEN, MHOXECTBA LEJIBIX YHCEN,
MHOXXECTBA PAalMOHAJIBHBIX YHCEJN IIPU pELIEHUWH 3a]ad, MPOBEACHUU PpACCYKICHUH H
JI0Ka3aTeNbCTB.

[Tonumatb 1 0OBACHATH CMBICI MO3ULIMOHHON 3aMMCH HATYPAJILHOTO YUCIIA.

CpaBHUBaTh U YNOPSAJ0YNBATh PALIMOHAIBHBIE YNCIIA.

BoeimonHsATh, coderas yCTHbIE M NMUCBMEHHBIE NMPUEMBI, apupMEeTHUYEeCKUE ACHCTBUS C
palMOHAIBHBIMU 4YMCIIAMM, MCIIOJIB30BaTh CBOMCTBA YUCEI U IpaBUilAa JCHCTBUM, INPUEMBI
PalMOHAIBHBIX BIYUCIICHUI.

BbINONMHATE AEUCTBUSI CO CTENEHSIMU C HATYPAJIbHBIMU [TOKA3aTEISAMHU.

Haxonuth 3HaueHWs YHCIOBBIX BBIPAKEHUW, COAEPKAIIUX palMOHAIBHBIE YUCIA U
CTETIEHH C HATypaJbHBIM IIOKa3aTeleM, NPUMEHSATh pa3HOOOpasHbIe CIOCOOBI U TPUEMBI
BBIYMCIICHHSI, COCTaBISATh W OLIEHWBATH YMCJIOBBIE BBIPAXKEHUS INMPH PEIIEHUU MPAKTHUYECKHX
3aJa4 ¥ 3a/1a4 U3 JPYrux y4eOHbIX NPEAMETOB.

OKpyrisTh 4ncia ¢ 3aJaHHOM TOYHOCTBIO, & TAKXKE 110 CMBICTY MPAKTUYECKON CUTYyallUH,
BBINOJHATh NPUKHUAKY M OLIEHKY pe3yJibTaTa BBIUMCICHHUM, OLIEHKY 3HAYEHHWH YHMCIIOBBIX
BBIPKEHUI, B TOM YHUCJIE NIPU PEIICHUH MPAKTUYECKUX 3a7a4.

Pemate TekcToBBIE 3amaud  apUPMETUYECKHM CIIOCOOOM, HCIONIB30BaTh TaOIMIIBI,
CXEMBI, YEPTEKHU, APYIHE CPEACTBA MIPEACTABICHUS JAHHBIX IIPU PEILIEHUH 3a]1a4.

Pemarp IpakTUKO-OPUEHTUPOBAHHBIE 3a/adyM, CBSA3aHHBIE C OTHOILIEHUEM BEJINYMH,
MPONOPLUMOHAIBHOCTBIO BETMYUH, IPOLIEHTAMH, HHTEPIPETUPOBATh PE3YNIbTAThl PELICHUS 3a7a4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMBIX O0BEKTOB.

JennumocTsb.

Jloka3bIBaTh U MPUMEHSTH MPU PEIICHUH 3a/1a4 MPU3HAKKU JeIuMocTH Ha 2, 4, 8, 5, 3, 6,
9, 10, 11, npyu3HaKku AETMMOCTH CYMMBI U MPOU3BEICHHS LEbIX YHCEIL.



PacknaapiBaTh Ha MHOXKHUTENN HaTypaJibHbIE YHCIIA.

OnepupoBarh NOHATUAMU: YETHOE YMCIIO, HEYETHOE YHUCIIO, B3AUMHO IPOCTBIE YHCIIA.

Haxomute HanOospmmii oOmMUK JETWTETh W HaWMEHbIEe oOIee KpaTHOE YHCENl U
UCIIOJIL30BaTh UX IMPH PEIICHUH 33]a4, TPUMEHSTh anroput™ EBkimuma.

OnepupoBarh MOHSATHEM OCTaTKa MO MOIYJIO, MPUMEHSATH CBOMCTBA CPAaBHEHUM IO
MOJZYJIIO.

AsredOpanyeckue BbIpasKeHU s

BripaxkeHusi ¢ nepeMeHHBIMH.

Hcnonb3oBaTth anreOpanyeckyr0 TEPMUHOJOTMIO M CHMBOJHUKY, NPUMEHATH €€ B
npoliecce OCBOCHUS y4eOHOro MaTepHara.

HaxoauTh 3HaueHns OyKBEHHBIX BBIPAXKCHUN MTPH 3a/1aHHBIX 3HAYCHUSX NTEPEMEHHBIX.

Hcnonb30BaTh MOHATHE TOXAECTBA, BBINOJIHATH TOXKICCTBEHHBIE IPEeoOpa3oBaHuUs
BBIpaXXEHH, TOKa3bIBaTh TOX/IECTBA.

MHoOrouyieHsl.

BrimonHATe peoOpa3oBaHus 1E0r0 BIPAKEHHUsI B MHOTOYJICH IPUBEIEHUEM MTOT00HBIX
CJIaraeMbIX, PaCKpbITHEM CKOOOK.

BommonusaTe AeiicTBus (ClOXEHHE, BBIYMTAHHME, YMHOXEHHE) C OJHOYICHAMH H C
MHOTOYJICHAMH, MPUMEHATh (HOPMYIIBI COKpAIIEHHOTO YMHOXKEHUS (KBaaparT M KyO CYMMBI,
KBaJpaT U KyO pa3HOCTH, Pa3HOCTh KBAJpPaTOB, CyMMa M Pa3HOCTh KyOOB), B TOM YHUCJE IJIs
YIOPOLIEHUS BHIYUCICHHI.

OcCymecTBIATh pa3iioKEHWE MHOTOYJIECHOB Ha MHOXHUTENIU C MOMOUIbIO BBHIHECEHMsS 3a
CKOOKM OOIIEro MHOMKHUTEIS, TPYINIHUPOBKH ClIaraeMbIX, MPUMEHSS (OPMYIIBI COKPAIIEHHOTO
YMHOXEHHUS.

[IpumensTh TpeoOpa3oBaHHUS MHOTOYICHOB JUIS PEIICHUS pa3IUYHBIX 3a1ad U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.

Vcnonb30BaTh CBOWCTBA CTEMIEHEH ¢ HATypalbHBIMU NOKA3aTEsIMU [T TPeoOpa3oBaHus
BBIPAXKEHUI.

YpaBHeHUS M HEPABEHCTBA

Pemate nuHeHHbIE ypaBHEHUS C OJHOM MEpPEeMEHHOW, MPUMEHsST MpaBuUjia mepexoaa OT
UCXOJHOIO YypaBHEHUS K pPaBHOCWIBHOMY eMy. IIpoBepsThb, SBISIETCS M YHUCIO KOpPHEM
YpaBHEHHUS.

[TonOupare mpuMepsl Map YUCEN, SIBISIOMIUXCS PEIICHUEM JIMHEWHOTO YpaBHEHUS C
JBYMsI IEPEMEHHBIMHU.

Ctpouth B KOOPAMHATHOM IIJIOCKOCTH TpaduK JHMHEWHOTO YypaBHEHUS C JBYMS
MEePEMEHHBIMH, MOJIb3YACh IPpaUKOM, TPUBOJUTH IPUMEPHI PELICHUS YPAaBHEHHUS.

Pemarp cuctempl NBYX JTUHEHHBIX YpaBHEHUW C ABYMsI NEPEMEHHBIMH, B TOM YHCIIE
rpaguvecKu.

CocraBnsATh W pelaTh JIMHEMHOE ypaBHEHHE WJIM CUCTEMY JIMHEHHBIX YpaBHEHHH IO
YCIIOBUIO 3a/layd, WHTEPIPETHUPOBATH B COOTBETCTBHUM C KOHTEKCTOM 3aJayd MOJyYEHHBIN
pe3ynbTar.

DOyHKIUT

Koopaunats! u rpaduku.

N3o0pakaTh Ha KOOPAWHATHOM TPSMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4H, OTpPE3KH, WHTEPBAJIbI, 3alUChIBaTh YHCIOBBIE TIPOMEXKYTKH Ha
anreOpanvecKoM s3bIKE.

OtMeyaTh B KOOPIMHATHOM MJIOCKOCTH TOYKH IO 33JJaHHBIM KOOPUHATAM.

OyHKIUH.

Ctpouts rpaduky JTMHEHHBIX ()YHKIHHA.

OnuceiBaTh ¢ MOMOLIBI0 (DYHKUIMNA H3BECTHBIE 3aBUCHMOCTH MEXKIY BEITUYMHAMMU:
CKOPOCTb, BpEMs, pacCTOSIHME, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJIUTENBHOCTb, BpeMH,
00BEM paboTHI.



HaxonuTs 3HaueHue (pyHKIMK 110 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuii crocod MpeacTaBICHHUs U aHAINW3a WH(POpPMAIUU, U3BJIEKaTh U
UHTEPIPETUPOBATE HHPOPMALIUIO U3 TPA(PUKOB peabHbIX IPOLIECCOB U 3aBUCUMOCTEM.

Hcnonb3oBare cBoiicTBa (PyHKIMI Ans aHaim3a rpaduKoOB peajbHBIX 3aBUCHMOCTEH
(Hynmun (QyHKIOMM, TPOMEXYTKH 3HAKONOCTOSHCTBA (DYHKIMHM, IPOMEXYTKH BO3pacTaHUs U
yObIBaHUs (YHKIIMH, HAMOOJIbIIIEE U HAUMEHbIIee 3HaYeHUsT (PYHKIINN).

Hcnonb3oBare rpaduku A UCCIEAOBAaHMS MPOLIECCOB U 3aBUCUMOCTEH, MPU PELICHUN
3aja4 U3 APYrux y4eOHBIX MPEIMETOB U pealbHON KU3HH.

K koH1y 00ydenus B. 8 kiacce 00y4yaroUuiics MOIYYUT CIAEAYIOUIUE MPEAMETHBIE PE3yIbTAThI:

Yucia v BBIYUCTCHUA

HppannonaibHbie ynucia.

IToHnMaTth ¥ UCIOJIB30BATh IPEICTABICHUS O PACIIMPEHUH YNCIOBBIX MHOXKECTB.

OnepupoBaTh MOHIATHAMU: KBaJAPATHBIH KOPEHB, apu(PMETHIESCKUN KBaJApPAaTHBIN KOPEHD,
UPpPALMOHATIBHOE YWCJIO, HAaxOIuTh, OLICHUBATh KBAaJApAaTHbIE KOPHM, HCIONb3Yyd IpHU
HEOOXOJUMOCTH  KaJbKYJSTOP, BBIIOJHATH MNPeoOpa3oBaHUsl BBIPAKEHUH, COJEpIKalIX
KBaJIpaTHbIE KOPHHU, UCIOJIb3YysI CBONCTBA KOPHEH.

Hcnonbs30BaTh HayanbHbIE NPEICTABICHHUS O MHOYKECTBE IEHCTBUTEIBHBIX YHUCEN JUIS
CpaBHEHHsI, OKPYIJIEHUS M BBIYUCICHHH, M300pa)xkaTb JCUCTBUTEIbHBIC YHCIA TOYKAMHU Ha
KOOPJAUHATHOM MPSIMOIA.

Hcnonb30Barh 3amucy OONBIIMX M MaJbIX YMCENl ¢ MOMOILIBIO NECATUYHBIX JIpoOel u
creneHerd uyucia 10, 3anuchIBaTBh M OKPYIJIATH YHCIIOBBIE 3HAYEHUS DPEAIbHBIX BEIMYHMH C
MCIIOJIb30BAaHUEM Pa3HBIX CUCTEM U3MEPEHUH.

JennumocTsb.

OnepupoBarh MOHATHEM OCTAaTKa IO MOAYJIO, NPUMEHATh CBOWCTBAa CPAaBHEHUHN IIO
MOJYJI0, HAXOJIUTh OCTATKH CYMMBI M IPOU3BEACHUS IO TAHHOMY MOJYJIIO.

Auredpanyeckue BbIPasKeHUs!

JIpoOHO-palinoHaNbHbIE BEIPAKEHUSI.

HaxoauTe nomycTuMele 3Ha4eHUs IEPEMEHHBIX B IPOOHO-PAIIMOHANBHBIX BBIPAKCHUSX.

[IpuMeHATh OCHOBHOE CBOMCTBO pallMOHATILHOM APOOH.

BeimonHATe npuBeaeHUE anredpanyeckux IpoOel K o0IeMy 3HaMEHATeso, CIOKEHHE,
YMHOXXCHHE, JISJICHUE aIre0pandecKux IpoOei.

BBINONHATE TOXKIECTBEHHBIE TPE0OPa30BaHuUs PAIIMOHATBHBIX BBIPAKCHHA.

[IpumensTp mnpeoOpa3oBaHMsI BBIPAKEHUN [ peHIeHHs] pa3iuYHbIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX IPEIMETOB, U3 PEATILHON MTPAKTUKH.

Crenenu.

[IpuMeHATh MOHSATHE CTENEHU C LEJIBIM II0Ka3aTelieM, BBIIOJIHATH IMPeoOpa3zoBaHUs
BBIPKEHUM, COAEPIKALUX CTEIIEHU C LIEJIBIM NTOKa3aTEJIEM.

UppanmonanbHble BEIPAKEHUS.

Haxomute nonycTumble 3HA4eHUs TEPEMEHHBIX B  BBIPAXKEHUAX, COAEPIKAIIUX
apu(pMeTHUECKUE KBaIpaTHbIE KOPHHU.

BrimonHsaTe mpeoOpa3oBaHUsT HpPpAlMOHATBHBIX BBIPAKEHUH, HWCIOIB3Ys CBOMCTBA
KOpHEH.

YpaBHeHHsI M HEPABEHCTBA

Pemiats kBagpaTHbIC ypaBHEHUSI.

Pemats 1poGHO-paliioHaIbHbIE YpaBHEHUS.

Pemrate nMHEHHBIE YypaBHEHHs C IlapaMeTpaMH, HECIOXKHBIE CHUCTEMbl JIMHEHMHBIX
ypaBHEHUH C MMapaMeTpamHu.

IIpoBoauTh HCCIIEIOBAaHUS YPaBHEHHM M CHCTEM YpaBHEHMM, B TOM 4YHCIE C
IPUMEHEHHEM Tpa@UuecKux IMpeacTaBieHU (ycTaHaBIMBaTh, MMEET JIM YpaBHEHHUE WIIU
CUCTEMA YPaBHEHMH PEILICHUs, €CIIU UMEET, TO CKOJIbKO, U ITPOYEE).



[TepexoauTh OT ciaoBecHOW (HOPMYIUPOBKU 3a7aud K €€ anreOpandeckod MOJEIH C
MOMOIIBIO COCTABJICHUST YPaBHEHHS] WJIM CHCTEMbl ypaBHEHUH, WHTEPIPETHPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4¥l MOJYyYEHHBIN pe3ysIbTar.

[TpuMeHsITh CBOKCTBA YHCIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLIEHKH, PEIIATh JIMHEHHBIC
HEPAaBEHCTBA C OJIHOM NEpPEeMEHHOM U HX CHUCTeMbl, JaBaTh IpadUUECKyI0 HIUTIOCTPAIUIO
MHO>KECTBA PelICHII HEpaBEHCTBA, CUCTEMbI HEPaBEHCTB.

DOYyHKIUT

[Tornmath W HCHONB30BaTh (DYHKIMOHAIBHBIE TIOHSATUS U SI3bIK  (TEPMUHBI,
CHMBOJIMYECKHE O0O03HAYCHUS), OMPEICIATh 3HauYeHHEe (YHKIMH TIO0 3HAYCHUIO apryMeHTa,
OTIpeNeNATh CBOWCTBA (PYHKLUU 110 €€ TpaduKy.

o £
Crpouts rpaduku Qyskmmii y = x%,y = x5,y = Vx,y= =,y = |x|, onucsBars
X
CBOMCTBA YMCIOBOU (DYHKITHU 110 €€ rpaduKy.

K koHIty 00y4enus B. 9 kiaacce 00y4YarOUIUIICS MOTYYUT CISAYIONINE MMPEAMETHBIE PE3YIbTAThI:

Yuciia v BbIYMCTICHUSA

OnepupoBaTh NOHATUSAMU: KOPEHb N-I CTENEHU, CTENEHb C PAallMOHAIBHBIM ITOKa3aTeJIeM,
HaxOJUTh KOPEHb N-U CTENEHM, CTENEHb C palUOHAIbHBIM IIOKA3aTeNieM, HWCIOIb3ys IpHU
HEOOXOJUMOCTH KAJIbKYJISTOP, NPUMEHSATH CBOWMCTBA KOPHS N-W CTENEHW, CTENEeHU C
palrOHATIBHBIM I1OKA3aTEIEM.

Hcnonbs30BaTh MOHATHE MHOXKECTBA JEHCTBUTENbHBIX YHUCEN MpPH PELIEHUU 3a/ad,
IIPOBECHUH PACCYKICHUI U 10KA3aTEIbCTB.

CpaBHHMBaTh U YHOPSIOYMBATH JEHCTBUTENBHBIE YHUCIA, OKPYIJATH JCHCTBUTEIbHBIE
YUCIIa, BBITOIHATh NPUKUAJKY PE3YJIbTATA BBIYUCIECHUM, OLIEHKY YUCIOBBIX BBIPAKEHUM.

Auredpanyeckue BbIPasKeHUs!

OnepupoBarh MNOHSATHEM KBagpaTHOrO TPEXWIEHA, HAXOIUTh KOPHHU KBAJIpPaTHOTO
TpEXUJICHA.

PackianpiBath KBaApaTHBIN TPEXUIIEH HA TUHEHHBIE MHOKUTEIH.

YpaBHeHUS M HEPABEHCTBA

Pemarp nuHeiiHble M KBaJpaTHbIE YPAaBHEHUS, YpaBHEHUS, CBOJSIINECS K HUM, APOOHO-
palroHaIbHbIE YPaBHEHUS.

Pemrate HecnoxHbBIE KBaIpaTHBIE YPAaBHEHHUS C TAPAMETPOM.

Pemate nuHelHbIE HEpAaBEHCTBA, KBAJApPATHHIE HEPABEHCTBA, HCIIOJIb30BAaTh METOJ]
MHTEPBAJIOB, M300pakaTh pellleHue HEPABEHCTB HA YUCIIOBOM MpSMOM, 3alIUCHIBATH PEIICHUE C
MIOMOIIbIO CUMBOJIOB.

Pemrate cuctemsl AByX JIMHEWHBIX YPAaBHEHHU C IBYMsI IEPEMEHHBIMH M CUCTEMBI JIBYX
YpaBHEHUM, B KOTOPBIX OJTHO YPAaBHEHUE HE SABJISICTCS JIMHEHHBIM.

Pemate HecnoKHBIE CUCTEMBI HEIMHEHHBIX YPABHEHUN C ITApaMETPOM.

[IpuMeHATH  METOAbl  PAaBHOCWIBHBIX  INpPeoOpa3oBaHWiM, 3aMEHbl IEPEMEHHOM,
rpaguIecKoro MeTo/1a MPU PEIICHUN YpaBHEHUM 3-11 U 4-1 cTeneHeH.

Pemate cucTemMbl JMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOIIUE
KBaJIpaTHOE HEPaBEHCTBO, M300pa)kaTh PELICHHE CHCTEMbl HEPABEHCTB HA YHCIOBOW MPSIMOI,
3alUCBIBaTh PEILICHUE C TOMOIIbIO CHMBOJIOB.

Pemate ypaBHEHMS, HEpAaBEHCTBA M HMX CHUCTEMBI, B TOM YHCIIE€ C OTrpaHUYECHUSIMU,
HaIrpuMep, B IEJIBIX YHCTIaX.

[IpoBoauTh wucCcAENOBaHHWS YPAaBHEHHMH W CHUCTEM YpPaBHEHUW, B TOM 4YHCIE C
NPUMEHEHHEM TrpapuuecKux IMpeAcTaBIeHU (yCTaHABIMBAaTh, WMEET JIM YpaBHEHHUE WIIU
CUCTEMa YpaBHEHM pEIlIeHNs, €CIId UMEET, TO CKOJIbKO, U Ipoyee).

Pemarp TekcTOBBIE 3amauM anreOpanyecKUM CIOCOOOM C TOMOIIBI0 COCTABJICHUS
YpaBHEHUI, HEPABEHCTB, UX CUCTEM.



Hcnonb3oBaTh ypaBHEHHUS, HEPABEHCTBA M HUX CHUCTEMbl JJIsi  COCTaBJICHUSA
MaTeMaTHYECKOM MOJIENIM pPEalbHOM CUTyalluM WIM TPUKIAJHOW 3a7aud, WHTEPHIPETHUPOBAThH
MOJIy4YEHHBIE PE3YJIbTAThl B 3aIaHHOM KOHTEKCTE.

Yuci0BbIe MOCTAEI0BATEIbHOCTH U MPOrpeccHu

OnepupoBarh TMOHATHAMH: 3aBUCUMOCTh, (yHKIMSA, Tpaduk GYyHKIUH, MpsMas
IPONOPLUMOHATIBHOCTD, JIMHEeHHass (yHKIMSA, oOpaTHas MPONOPLUUOHANIBHOCTb, Mapadora,
runep06osa, KycCouyHo-3a1aHHas QyHKITHS.

HccnenoBath ¢yHkuuio mno e€ rpaduky, ycraHaBIMBaTh CBOWCTBA (YHKIMA: 00JacTb
onpezeNieHusi, MHOXECTBO 3HAu€HUM, HYIM (QYHKIHUHU, MTPOMEKYTKH 3HAKOIOCTOSIHCTBA,
IPOMEXYTKH BO3pacTaHusi W yObIBaHUS, YETHOCTh U HEYETHOCTH, HAHOOJbIEE U HAUMEHBIIICE
3HAYEHUS], ACHUMIITOTBHI.

Pacnio3HaBate  KBaJpaTH4yHyl0 (YyHKIHIO 10 ¢dopMmysie, TNPUBOIUTH TNPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHOU KU3HU, PUIUKU, TEOMETPHUH.

Onpenensate mnojoXkeHHE rpaduka KBagpaTUYHOW (YHKIMHM B 3aBHCHUMOCTH OT €&
KO3 PHUITUEHTOB.

Crpouth rpaduk KBagpaTUYHOM (YHKIMHM, OINUCHIBATH CBOWCTBA KBaJAPAaTUYHON
byakuum mo e€ rpaduxy.

Hcnonb30BaTh CBOWCTBA KBAAPATUYHON (DYHKUIUH JUTS PEILICHHS 3a/1a4.

Ha mpumepe kBampatuunoi GyHkiuu ctpouth rpaduk ¢pynkmmm y =af(kx + b) + ¢ ¢
NOMOIIBIO TpeoOpa3oBanmii rpaduka pynkuun y=f(x).

WnmoctpupoBaTh ¢ MOMOIIBIO TpaduKa peaJbHyI0 3aBHCUMOCTH WJIM IMPOLECC MO UX
XapaKTEPUCTHKAM.

Apudmernyeckasi U reoMeTpUYeCKasi MPOrpeccuu

OnepupoBaTh MOHATUSMH: IOCIEI0BATEIBHOCTh, apu(METHUECKass U T'€OMETPHUECKast
IIPOrPECCHUHU.

3amaBaTh IOCIEAOBAaTENBHOCTH PAa3HBIMU CIOCOOAMU: ONMUCATEIbHBIM, TAOJUYHBIM, C
MOMOIIbIO (POPMYJIIBI N-TO YJIEHA, PEKYPPEHTHBIM.

BBIMONHATE BBIUMCIIEHUS C HCIOJIb30BaHHEM (OPMYN N-ro wieHa apupMETHUECKOU U
reOMETPUUYECKON TPOrpeCcCrii, CyMMbI MIEPBBIX N YJIEHOB.

N300pakaTh YIEHBI MOCIEI0BATEIHLHOCTH TOUKAMH Ha KOOPIMHATHOM MJIOCKOCTH.

Pemarp 3amaun, cBs3aHHBIE C YMCIOBBIMU MOCIEAOBATEIHHOCTSAMHU, B TOM YHUCIIE 3a/la4H
U3 pPealbHOM KU3HU (C HCIIOIB30BAaHUEM KalIbKYISTOPa, HU(POBHIX TEXHOIOTHIA).

Pacnio3naBath 1 MpUBOJIUTE MPUMEPHI KOHEUHBIX M OECKOHEUYHBIX MOCIIEI0BATEIIbLHOCTEH,
OTPaHUYEHHBIX  IOCIEAI0BAaTEIbHOCTEH,  MOHOTOHHO  BO3pacTalommx  (yObIBaroIIuX)
IIOCJIENOBATEILHOCTEN.

Hmetb mpeicTaBiIeHHE O CXOIMMOCTH IMOCIEIOBATEIBHOCTH, YMETh HAXOAUTh CYMMY
OECKOHEYHO YOBIBAIOIIEH T€OMETPHUUECKON TPOTPECCHH.

[TpuMeHsATH METO MaTeMaTUYeCKON MHIYKIIMY NIPY PELICHNH 3a/1a4.

3. TemaTnueckoe IJIAaHUPOBaHHUE

7 knace
N KosinuecTBO 4acoB Bcero
I /;1 HaunmeHoBaHMe pa3aesioB ¥ TeM NPOrpaMMBbl Beero Kontpoabnsie | IlpakTuueckue
padoThl padoThl
1. | PanmonaneHble yncaa (HOBTOPEHHUE) 11 1
2. | Koopaunate! u rpaduku. yHKumu 17 1
3. | BeipaxkeHust ¢ nepeMeHHBIMHU 7
4. | JluneiiHble ypaBHEHUS 10 1
5 CreneHb ¢ HaTYypaJIbHBIM MTOKA3aTelIeM 6
6 MHorouieHsl 23 1




7. | ®opMynbl COKPAIEHHOTO YMHOKEHHUSI 14 1
8. | JlemumocTh 10
9. | Jlunetinas pyHKIHS 16 1

10. | CucteMbl TMHEHHBIX YpaBHEHUH 15 1

11. | TloBTopenue, 0000IICHNE, CHCTEMATH3AIUS 3HAHHH 7 1

OO11ee KOJUYECTBO YacoB IO MPOrpaMme 136 8 0

8 kiacc
. KosamndecTBo 4yacoB Bcero
w/n HaumeHoBaHuUe pa3aenoB U TeM NPOrpaMMbl Beero Kontponbnbie | IIpakTHueckme
padoThI padoTHhI

1. | HepaBeHcTBa 20 1
2. | KBazgpaTHblii KOPEHb 17 1
3. | KBazgpaTHble ypaBHEHUS 17 1
4. | JlpoOHO-paImoHaIbHBIC BRIPAKCHHS 17 1
5. | Ipo6GHO-parrioHaJIbHbIE YpaBHEHHUS 19 1
6. | OyHkuuu 15 1
7. | Crenenu 14
8. | JlemuMocTh 7 1
9. | IloBTrOpeHue, 0000IIEHNE, CUCTEMATH3alMs 3HAHUI 10 1

OO0111ee KOJUYECTBO YacOB 110 MPOrpaMme 136 8 0

9 kiace

N KoJmyecTBo 4acoB Bcero

I /;1 HaunmeHoBaHMe pa3aesioB ¥ TeM NPOrpaMMBbl Beero Kontpoabnsie | IlpakTuueckue

padoThI padoThI

1. | ®ynkuun 25 1
2. | KBazpaTHble HEpaBEHCTBA 15 1
3. | YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 25 1
4. | YncnoBble NOCHEA0BATEABHOCTH H IPOTPECCHH 25 1
5. | CreneHb ¢ palmoOHAJIbHBIM MTOKA3aTEIEM 12 1
6. | IloBropeHue, 0000IIEHNE, CHCTEMATH3alIMs 3HAHUI 34

O0111ee KOJUYECTBO YacOB 110 MPOrpaMme 136 6 0

Yuciaa

4. Copnep:xkanue ydueOHOro npeamera

7 Kaace
(136 uacos)

H BBIYUCJICHUSA

Pammonansubie uncna. CpaBHEHHE, yNOpSAAOYMBAHUE M apuPMETHUYECKUE ICUCTBUS C

panroHaJIbHBIMU YUCJIaMH. Ywucnonas npsamasd, MOAYyJIb YHCJIia.

CreneHb ¢ HaTypaJbHBIM IOKa3aTeJeM M €€ CBOWCTBA. 3alUCh YHUCIA B JECATHYHOU
HOSHHHOHHOﬁ CHUCTCEMC CUUCIICHUSA.




Pemenue TexcToBBIX 3amau apudmeTndyeckuM criocoOom. Pemienue 3amay U3 peaabHOM
MPAKTUKKA HAa YacTH, HAa JpOOW, Ha TMPOILCHTHI, MPUMEHEHHWE OTHOIICHWH WM TPOIMOPUUN MpU
peILIeHNH 3a]1ay, peleHue 3a7a4 Ha IBUKeHUE, paboTy, MOKYIKH, HaJOTH.

JemumocTh 1nenbix yncell. CBOMCTBA ACIUMOCTH.

[IpocTeie u cocTaBHbIe uncia. YéTHbIE U HEYETHBIE yncia. [Ipu3Haku genumMocTu Ha 2, 4,
8,5,3,6,9,10, 11. [Ipu3Haku AEIUMOCTH CYMMBI U MPOU3BEACHUS LIEJbIX YUCEI MPU PEUICHUU
3a/1a4 C MPAKTUYECKUM COJIECPKAHUEM.

HaubGonpmmii oOmmii nenvrens U HAaMMEHbIEe 00Inee KpaTHOe NBYX 4ducell. B3aumHO
MpocThie uncia. Anroput™ EBkinuaa.

Jlenenue ¢ ocTaTkoM. Apu(METHUECKHUE OTIEPAIIUN HAJl OCTATKAMHU.

Anredpanyeckne BbIPaKeHUS

Bripaxkenue ¢ nepeMeHHbIMHU. 3HAU€HHE BBIpaXXEHUSI ¢ nepeMeHHbIMU. [IpeacraBienue
3aBHCHUMOCTH MEKy BEIUYMHAMU B BUJE (OPMYJIBL.

ToxnectBo.  ToknecTBeHHBIE  MPeoOpa3oBaHUS  aNreOpandecKuX  BBIPAKCHHIA.
JlokazaTenbCTBO TOXKIECTB.

Onnounensl. OHOWIEH cTaHAapTHOTO BUAa. CTENeHb OJHOWICHA.

Muorowiensl. MHorowieH cranaapTHoro Bujaa. CreneHb MHorowieHa. CloOeHHeE,
BBIUMTAaHUE, YMHOXCHHE W JelieHHe MHOrowieHoB. [IpeoOpazoBaHue IeIOro BBIPAKCHHS B
MHorowieH. Kopau MHOrousneHa.

@opMyIbl COKPAIEHHOTO YMHOXKEHMS: KBaJApaT CyMMbl M KBaJApaT Pa3HOCTU JIBYX
BbIpaXEHHM, KyO0 CyMMBl U KyO pa3HOCTH [BYX BBIPQKECHMH, pPa3HOCTh KBaJApPaTOB IBYX
BBIPQXCHHH, MPOU3BEACHUE PA3HOCTH W CyMMBI JABYX BBIPQKCHHM, CyMMa M Pa3HOCTh KyOOB
JIBYX BBIPaKEHUM.

Pa3noxeHre MHOrouleHa Ha MHOXXHUTETH. BbiHECeHHE 0OIIEro MHOXHTEINS 32 CKOOKH.
Merto rpynnupoBKH.

YpaBHeHUs M HEPaABEHCTBA

VYpaBHenue ¢ ogHol nepeMeHHoil. Kopenb ypaBHeHusi. CBOiCTBa ypaBHEHUN C OJHOM
NepeMEHHON. PaBHOCHIIBHOCTD ypaBHEHUN. YpaBHEHUE KaK MaTeMaTU4eCKas MOJEIb PEAIbHOU
CUTYAaLVH.

JIuHetHOE ypaBHEHHE C OJHOM IMEPEeMEHHOM. UHCIO KOpPHEH JMHEWHOrO ypaBHEHMS.
Pemienne TEKCTOBBIX 3a7ad C MOMOIIBI JMHEWHBIX ypaBHEHHWH. JIMHEHHOE ypaBHEHHE,
coJieprKaliee 3HaK MOJyJIsl.

VYpaBHeHHe ¢ JBYMsS TIEpeMEHHBIMH. [paduk JHMHEHWHOTO YpaBHEHHS C JABYMs
nepeMeHHbIMA. CHCTEMBI JIMHEHHBIX YpaBHEHH ¢ ABYMs nepeMeHHbIMH. [ paduueckuii meton
pELLIEHHs] CUCTEMBI JIMHEWHBIX YPABHEHUM C ABYMs NEPEMEHHBIMU. PellleHne cucTeM JTUHEMHBIX
YpaBHEHUN C JIBYMSI MEPEMEHHBIMM METOJOM MOJCTAHOBKM M METOAOM cioxeHusa. Cucrema
JIBYX JIMHEWHBIX YPaBHEHUU C JBYMs IEPEMEHHBIMU KaK MOJIETb PEAIbHON CUTYyAlUH.

DOyHKIUHA

Koopaunara Toukn Ha mpsiMod. YUucioBble NMPOMEXKYTKH. PaccTosHue MexIy IBYMsI
TOYKaMU KOOPAUHATHOU IIPSIMOM.

[IpssMoyronpHas cucTteMa KoopJauHaT. AOCIcca M opAuHATa TOYKM Ha KOOPIUHATHON
wiockoctd. Ilpumepsl rpadukoB, 3agaHHBIX ¢Gopmyidamu. YTeHHe TrpadUKOB peaTbHBIX
3aBUCUMOCTEM.

OyHKIMOHATBHBIE 3aBUCIMOCTH MeX Ay BennunHamu. [lonarue Gynkunn. OyHKIUS KakK
MaTeMaThyeckas MoJelb peanbHOro mponecca. O0nacTe omnpeneneHus U 00JacTb 3HAUYECHUMN
¢ynkunu. CriocoOs! 3ananus Gynkmun. I'padux pynkmuu. [ToHATHS MakcCUMyMa U MHHUMYMa,
BO3pacTaHus U yObIBaHUS HA MIPUMEPAX pealbHbIX 3aBUCUMOCTEH.

Jluneiinas ¢ynkuus, e€ cpoictBa. I'padux nunelinol ¢ynkumu. I'padux yHKIHM
y = [x|. KycouHno-3amannbie ¢yHKIIHUH.



8 kiacc
(136 uacos)

Yucsa ¥ BbIYUCICHUSA

KBagparueie kopau. ApudMeTnuecKkuii KBaapaTHbI KOPEHb U ero cBoicTBa. [lonsTue
UPpALMOHATIBHOIO 4Yucia. J[eHcTBUS ¢ uppauuoHaJbHbIMM uyuciaamMu. CBoiCTBa AEHWCTBUH C
MPPALMOHAIBHBIMY YiciIaMi. CpaBHEHUE UPPALIMOHATIBHBIX YUCEN.

[IpeacraBinenuss 0 pacHIUPEHUAX YHUCIOBBIX MHOXECTB. MHOXKECTBa HaTypalbHBIX,
LEJbIX, PALIMOHAIIBHBIX, JEHCTBUTENBHBIX ynced. CpaBHEeHUE yucell. YHCIIOBbIE MPOMEXYTKHU.

HeiictBust ¢ ocrarkamu. OcrtaTku creneHed. IIpuMeHeHHe OCTaTKOB K PELICHHIO
YPaBHEHUH B LIEJbIX YUCIAX U TEKCTOBBIX 3a/a4.

PazMepbl 0OBEKTOB OKpYXKAIOIIETO MHUPA, IJIUTEIBHOCTh MPOIECCOB B OKPYXKAIOIIEM
mupe. CTaHIapTHBIMA BU]I YKCIA.

Auredpanyeckue BbIpasKeHHs

Anrebpanyeckast 1poOb. JlomycTuMble 3HaYEHUS IEPEMEHHBIX B IPOOHO-pAllMOHATbHBIX
BeIpaskeHUsIX. OCHOBHOE CBOMCTBO anrebpanyeckoii qpodu. CroxkeHue, BBIUUTaHUE, YMHOXKECHHE
U JieJieHne anrebpanyeckux Apooeit. Beiienenue menoi yactu anredpandeckoit 1poou.

PanmonaneHbie  BbIpaxkeHus. TOXIECTBEHHBIE MPEOOpa3OBaHUS  PAMMOHAIBHBIX
BBIPAXKEHUI.

JlomycTuMble 3HAYCHHS] TMEPEMEHHBIX B BBIPAXKEHUSIX, COACPKALIUX apU(PMETHUECKUE
KBaJpaTHble  KOpHH.  ToIecTBEHHblE  MpeoOpa3oBaHUS  BBIPAKEHUH,  COJEpIKaILIUX
apudmeTHyecKre KBaIpaTHBIE KOPHHU.

Crenmenp c 1enbIM TOKazaTeneM U e€¢ cBoiicTBa. [IpeoOpa3oBaHue BBIpaKCHHH,
COJIEpIKalNX CTEIEHH.

YpaBHeHUs1 1 HEPABEHCTBA

KBagparnoe ypaBuenue. dopmyna KopHell KBajapaTHOro ypaBHeHus. KoinuecTBo
JIEUCTBUTENbHBIX KOPHEW KBaJpaTHOro ypaBHeHMs. Teopema Buera. YpaBHeHUs, CBOIMMBIE K
JUHEUHBIM YpaBHEHUsIM WJIM K KBaJpaTHbIM ypaBHeHUs M. KBaaparHoe ypaBHEHUE C
napameTpoM. Pemenne TeKCTOBBIX 3a/1a4 C IOMONIBIO KBAJPATHBIX YPABHEHUM.

JlpoOHO-palmoHanbHble ypaBHeHHs. Pemienne apoOHO-pallMOHATIBHBIX YpPaBHEHHA.
Pemenue TEKCTOBBIX 3a7a4 C TMOMOIINBIO JAPOOHO-pAIMOHAIBHBIX ypaBHEeHHH. ['padudeckas
WHTEpIpeTalys ypaBHEHHUM C IBYMs IEPEMEHHBIMHU.

Uucnoseie HepaBeHCTBA. CBOMCTBA YUCIOBBIX HEPABEHCTB.

HepaBenctBo ¢ mnepemenHoil. Ctporme M HecTporue HepasBeHcTBAa. (CokeHue H
YMHOKCHHE YHMCIIOBBIX HepaBeHCTB. OIICHMBAaHME 3HA4Y€HUs BbIpaXkeHUs. Jloka3aTenbCcTBO
HEPABEHCTB.

[TonsiTue O pemieHMM HEpPAaBEHCTBA C OJHOW NEPEeMEHHON. MHOXKECTBO pelICHHI
HepaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JIuHeitHoe HEepaBEHCTBO C OJIHOW NMEPEMEHHON W MHOXECTBa €ro peueHuil. Pemenue
JMHENHBIX HEPABEHCTB C OJHOU nepeMeHHON. CHCTEMBI U COBOKYITHOCTH JIMHENHBIX HEPABEHCTB
C OJIHOM mepeMeHHOM. Pellenne TeKCTOBBIX 3a7a4 C MOMOIIBIO JTMHEUHBIX HEPABEHCTB C OJHOM
[IEPEMEHHOM.

DOyHKIUHA

OO6nacTp omnpeneneHuss 1 MHOKECTBO 3Ha4eHUH QyHKUMU. CrocoObl 3aJaHus ()yHKIHA.
I'padux dynknun. Urenune cBoictB PyHkimu no e€ rpaduky. [Ipumepsl rpadukoB GyHKIHH,
OTPaKAIOIIUX pealbHbIE IPOLECCHI.

Jlunetinas  ¢yHkiusa.  OyHKOMM,  ONMUCHIBAIOIIHME  MpsAMYHO W oOpaTHYIO
MPOMOPLHUOHAIEHBIE 3aBUCIMOCTH, MX TPadUKH.

Oynkiun y = ax2, y =x2 + b,y =x3,y =x|, y = ‘/; y = %, u ux cBoiictBa. KycouHo-
3a/laHHbIe (QYHKITHH.



9 KJacc
(136 4yacoB)

Yucsa v BbIYUCICHUSA

Kopenb n-ii crenenu u ero cpoiictBa. CTENEHb C PallMOHAIBHBIM TMOKa3aTeleM M €€
CBOMCTBA.

Anredpanyeckne BbIPaKeHUS

ToxnecTBeHHbIE TPeoOpa3oOBaHUS BBIPAKCHUN, COAEPKAIIMX KOPEHb N-H CTEMeHH.
ToxaecTBeHHbIE MPeOOpa3OBaHUs BBIPAKEHUM, COAEPKALIUX CTEMEHb C palMOHAIbHBIM
IIOKAa3aTENEM.

KBanpatusiii Tpéxunen. KopHu kBagpaTHOro TpéxuiieHa. PasziokeHue KBaapaTHOTO
TPEXUJICHA HA JIMHEWHBIE MHOXKUTEIIN.

YpaBHeHUs1 1 HEPABEHCTBA

bukBanpatHeie  ypaBHeHusa. IIpumepsl DOpUMEHEHUN  METONOB  PaBHOCHIBHBIX
npeoOpa3oBaHMii, 3aMEHBI TIEPEMEHHOM, TPaPUIECKOTO METO/Ia TIPH PEIICHUU ypaBHEHUM 3-U U
4-ii creneHei.

Pemenue npoOHO-panioHaIbHbIX YpaBHEHUH.

PemreHne cucrem ypaBHEHUH C JByMs IEpPEMEHHBIMU. PemieHue NmpocTelmmx CUCTEM
HEJIMHEHWHBIX YpPaBHEHHH C JBYMs TMEPEMEHHBIMU. | 'paduueckuii MeTOJ PEIICHHS CHCTEMBbI
HEJIMHEWHBIX YpPaBHEHMM C AByMs IepeMeHHbIMH. Cucrema JBYX HEIMHEHHBIX ypaBHEHUH C
JIBYMsI IEPEMEHHBIMU KAaK MOJIENIb PEAIbBHOU CUTYalUU.

Uucnossle HepaBeHCTBA. PellleHne TMHENHBIX HEpaBEeHCTB. [[0Kka3aTebcTBO HEPABEHCTB.

KBanpatHble HepaBeHCTBa C OJHOM NEpeMEHHOW. PellleHne KBaJIpaTHBIX HEPABEHCTB
rpadu4eckuM METOJOM W METOAOM HHTEPBAIOB. METOJl WHTEpPBAIOB Ui pallMOHAIBHBIX
HepaBeHCTB. [Ipocreiiirie HepaBeHCTBA € MAPAMETPOM.

Pemenne TeKCTOBBIX 3aJa4 C IOMOIIIbIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHncTBO ¢ AByms mepeMeHHbIMH. PelieHne HepaBeHCTBAa C JBYMs I€PEMEHHBIMHU.
CuctemMbl HEpaBeHCTB C JBYMs IE€peMEHHBIMU. [paduyeckuié METOA peleHHs CUCTEM
HEPaBEHCTB C JBYMs [IEPEMEHHBIMHU.

DOyHKIUUHA

Oynknusa. CpoiictBa (yHKOUMA: HymH (QYHKIIUH, TPOMEXKYTKH 3HAKOTOCTOSHCTBA
(GyHKIMU, TPOMEXKYTKA BO3pacTaHUs M yObIBaHUS (YHKIMH, YETHBIE U HEUETHBIC (DYHKIIHMH,
HauOoJIbIlIee U HAUMEHbIIIee 3HAYCHUS (PYHKITUH.

KBagpartnunas ¢yHknus u e€ cBoiicTBa. lcmonp3oBaHHME CBOMCTB KBaJApaTHYHON
byakuun s pemenus 3amad. [loctpoenune rpaduka kBaapatuyHo ¢yHkiuu. [lomoxxenue
rpaduka KBaJApaTUYHON (PYHKIIMH B 3aBUCUMOCTH OT €€ Ko3(duumenton. ['paduku QpyHKImMi y
=ax?, y = a(x - m)? uy = a(x — m)?> +n. IlocTpoenne rpaguKoB (GYHKIMH C MOMOIIHIO
npeoOpa3oBaHuil.

Hpo6uo-nmuueiinas ¢ynknus. UccnenoBanue ¢yHKITHA.

@OyHKIUSA Y = XN ¢ HATYpaJIbHBIM [TOKa3aTeneM n 1 e€ rpaduk.

Yucii0Bble MOCIEA0BATEIbHOCTH U MPOTPECcCUM

ITonsTue YHCIIOBOU II0CJIE0BATENBHOCTH. Koneunsie u OeCKOHEUHBIE
MOCJIEIOBAaTENbHOCTH. OrpaHWYEHHas IMOCJIEN0BATEIbHOCTE. MOHOTOHHO BO3pacTarolas
(yObIBaromas) mocnenoBaTenbHOCTh. CrOCOOBI 3a/1aHUs TOCJIEAOBATEILHOCTH: OMUCATENbHBIMH,
TaOJIMYHBIN, C TOMOIIBIO (DOPMYIIBI N-TO YJIeHa, PEKYPPEHTHBIN.

Apudmerndeckas u reomeTpuueckas nporpeccuu. CBoiicTBa 4ieHOB apr(pMETHIECKOH 1
T€OMETPUUYECKON mporpeccuit. DopMysabsl n-ro 4yieHa apuMETHYECKOW MU TeOMETPHUCCKOU
nporpeccuii. DopMynbl CyMMbl TEpPBBIX N UWICHOB apU(PMETUYECKOH U TE€OMETPHUYECKOU
nporpeccuil. 3aauu Ha MPOLIEHTHI, 0AHKOBCKUE BKJIAbI, KPEIUTHI.

[IpencraBneHne O CXOOUMOCTH TIOCIENOBATEIBHOCTH, O CYMMHUPOBaHMM OECKOHEYHO
yOBIBAIOIIECH T€OMETPUIECKOM TIPOTPECCHH.



Merton MmaremaTuueckoil MHAYyKIMU. [IpocTelime npuMepsl.
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KAJIEH/TAPHO - TEMATHYECKOE IIVIAHUPOBAHHE

[ KJIACC
Ne n/m Tema ypoka Txaunupye Aata
Masi IaTa | mpoBeJdeHus

Tema 1. Payuonanwvnvie uucna (noemopenue) 11 uacoe

1. 1. | lloBropenue. PanmonansHble yncaa

5 5 [MoBtopenue. CpaBHEHHE, YIOPIJOYHBAHUE U
apudMeTHIECKHE ICHCTBUS C PAIIMOHANEHBIMU YUCIIAMA

3. 3. | HoBTtopenne. Yucnosas npsimasi, MOIYJIb YHCIIA

4 4 [oBTopenue. [IporieHTHI, 3a1KICh TPOLIEHTOB B BUE Apo0OH U

' " | apo0Ou B BHJE MPOLICHTOB

5. 5. IToBTOpenwue. Tpu OCHOBHBIC 331391 Ha TPOICHTHI

6. 6. | [loBropenue. Tpu OCHOBHEIC 33]1a4M HA IPOIICHTHI

7 7 [loBTOpenue. Pemenne TekCTOBBIX 3214 apUPMETUIECKUM

' " | ciocobom

TToBTOpeHue. Pemenue 3a1a4u U3 peaibHOM NPaKTUKHU HA YaCTH,

8. 8. | mpolwu, MpOIICHTHI, TPUMEHEHUE OTHOIICHUH U MPOTIOPIU MTPU
pelIeHny 3a1a4
TloBTOpeHue. Pemenue 3a1au U3 peasibHOM NPaKTUKHU HA YaCTH,

9. 9. | apoOu, NPOIICHTHI, IPUMEHECHHE OTHOIICHUI U MPOIIOPIIUI MPH
pelieHny 3a1a4

10. 10. [loBTopenue. PeanbHbie 3aBUCUMOCTH: pellICHHE 331a4 Ha
JIBIDKEHHE, paboTy, MOKYIIKU, HAJIOTH

11. 11. | KonrposbHas paboTa 1mo TeMe «PaliiioHaIbHbBIC YHCIIa»

Tema 2. Koopounamut u cpagpuxu. @ynxyuu 17 uacoes

12. 1. | KoopauHarta TOUKH Ha MpAMON

13. 2. | Yucnoseie mpoMekyTKH. OTpe30K, Jyd

14, 3. | YucnoBbie mpoMexyTku. [loaynHTepBal

15. 4. PaccTossHMe MEX Iy IBYMS] TOYKaMH KOOPJIMHATHON IpIMOH

16. 5 [IpsmoyronbHas CHCTEMa KOOPIHAT. Abcuucca u opauHaTa
TOYKH Ha KOOPJAWHATHON TIOCKOCTH

17 6. [psiMmoyronbHas CHCTEMa KOOP/MHAT. Abciicea 1 oparHaTa
TOYKH Ha KOOPJMHATHOM IIIOCKOCTH

18. 7. | Ilpumepsl rpadukoB, 3aqaHHBIX QopMyTaMu

19. 8. | Urenue rpadMKOB peaibHbIX 3aBHCUMOCTEH

20. 9. DYHKIMOHAJIbHBIC 3aBUCUMOCTH MKy BEJTUUMHAMU

21, 10. | INonsatue GpyHKIKUK

29 11 IMoustre pynxnun. OYHKIUS KaKk MaTeMaTHYECKast MOJIEITb
peaspHOro mporecca

23 12 [onstne pyHknmu. OYHKIUSI Kak MaTeMaTHIECKasi MOJIEIh
peanpHOTO nporecca. Perenue 3anau

24. 13. | Obaacte onpeaeneHus: QyHKIUN

25. 14. | Obnacts 3HaUCHUN QYHKIIH

26. 15. | CnocoOsl 3aganusi QyHKIMN

27. 16. | I'paduk PyHkuuu

28, 17 KonTponbHas pabora o teme «KoopauHaTel U rpaduKH.
DYHKIIUNY»

Tema 3. Bvipasicenusn ¢ nepemeHnvimMu 7 uacoes

29. 1. | BelpaxkeHue ¢ mepeMEHHBIMH

30. 5 BripaxkeHue ¢ iepeMeHHBIMI. 3HAUCHUE BBHIPAKEHHUS C
MIEPEMEHHBIMU




31 3 Bripaxxenue ¢ nepeMeHHBIMU. 3HAYEHUE BBIPAKEHUS C
nepeMeHHbIMU. Pellienne 3aganui

30 4 [pencraBneHne 3aBUCUMOCTEH MEKIY BETMUNHAMU B BHJIC
hopmyn

33 5 [IpencraBienne 3aBUCUMOCTEN MEXKAY BEIMYMHAMHU B BUJIC
dhopmyn

34. 6. | Beruucienus mo Gopmynam

35. 7. | Boruucnenus nmo hopmynam

Tema 4. Jlunennvie ypasnenus 10 uacos

36. 1. | VpaBHenus ¢ ogHoi nepemenHoi. KopeHb ypaBHeHHS

37. 2. | CBoiicTBa ypaBHEHHUH C OJHOHN MEPEMEHHOMN

38. 3. | CpolicTBa ypaBHEHHUH ¢ OJHON MepeMeHHON

39. 4. | PaBHOCHJIBHOCTD YpaBHEHUI

40. 5. | YpaBHeHHe Kak MaTeMaTHUYeCKast MOJICITb pealbHON CUTYaIuu

41. 6. | Yucno kopHel JTMHEHHOr0 ypaBHEHHS

42. 7. PenreHne TMHEHHBIX YpaBHEHUH

43. 8. | Pemenne TEKCTOBBIX 3a/1a4 C MOMOIIIBIO JIMHEHHBIX YpaBHECHUH

44. 9. | JluneliHoe ypaBHEHHE, COAEPIKAILEE 3HAK MOTYJIS

45 10. KontposbHas padoTa mo TeMam «BripakeHus ¢
NepeMEeHHBIMIY, «JIMHEHHbIE YpaBHEHUSI»

Tema 5. Cmenens c HamypanbHbIM HOKA3AmMeem 6 uacos

46. 1. | CreneHb C HaTYpaJbHBIM NIOKA3aTEIIEM.

47, 5 CBolicTBa cTEIIEHU C HATYpAJIBHEIM MOKA3aTENEM. YMHOXKEHUE
U JICJIICHUE CTeTeHEH

48. 3 CRoiicTBa CTEIICHEH ¢ HATypaIbHBIM ITOKa3aTelieM. Bo3Benenne
B CTCIICHb MTPOU3BEICHHS

49, 4 CBOfICTPa CTETICHU C HaTypaIbHBIM MOKa3zarenem. Penenue
3aaHuil

50. 5. 3anuch ynca B JECATHYHON NO3UIIMOHHON CHCTEME CUMCIICHHUS

51. 6. | 3ammch uncaa B JECATHYHON MO3UIIMOHHON CHCTEME CUUCIICHUS

Tema 6. Mnozounenut 23 uaca

52. 1. Opmaounensl. OHOWICH CTAHAPTHOTO BHIIA

53 5 Opmuounensl. OgHOWICH CTaHIApTHOTO BHa. CTETeHb
OJTHOYJICHA

54, 3. MHorouiensl. MHOTOUJICH CTaHJAPTHOTO BHUJIA

55, 4 MHorouiensl. MHOTOUICH cTaHaapTHOro Bua. CrereHb
MHOTOWICHA

56. 5. Cno)xeHne U BHIYUTAHHE MHOTOWICHOB

57 6. CrnoxeHue U BEIUNTaHHE MHOTOWICHOB. [IpuBeneHue
10/TOOHBIX ClIaraeMbIX

58. 7. CrnoxeHue ¥ BEIUMTaHHE MHOTOUJICHOB

59. 8. | YMHOXeHHE MHOTOWICHOB

60. 9. Jenenne MHOTOUYJICHOB

61. 10. | YMHOXeHUEe OQHOUYIEHA HA MHOTOYJIEH

62. 11. | YMHOXEHME U JielicHHe MHOTOWICHOB. PelieHne 3a1anmii

63. 12. | IIpeoOpa3oBaHue 11€JIOT0 BHIPAKCHHS B MHOTOUJICH

64, 13 [IpeoOpazoBaHue 1EIOr0 BEIPAKCHUS B MHOTOWICH. PackpbiTre
cko0ok. [IpuBeeHre MOMOOHBIX ClIaraeMbIX

65. 14, HpeoGpva30BaHne LIEJIOTO BBhIpaXKEHHUs B MHOTOUJIEH. Perenue
3aaHuil

66. 15. | KopHu MHOTO4IeHa

67. 16. | ITouarue ToxaecTBa

68. 17. | ToxnectBo. Tox/IeCTBEHHBIC BRIPAKCHUS B MATEMATHKE

69. 18. | ToxmecTBO. AITOPUTM TOKICCTBEHHBIX IIPe0o0pa3oBaHUi




anreOpanvecKux BhIPAKEHUIMA

70. 19. | ToxmecTBeHHBIC MPEOOPA30BAHUSI.

71 20. ToxmectBo. ToxkaecTBeHHBIC TTPeOOpPa30BAHUS
anreOpanvecKux BhIPAKEHUM

79 21 ToxnectBo. ToxaecTBeHHbIE TPEOOPA30BAHUS
anreOpandecKnX BRIpaKeHUU. Permenue 3aganmii

73. 22. | Jloka3aTenbCTBO TOKICCTB

74 23 KonTponbHas pabora o temam «CTEeHb ¢ HATYPaTbHBIM
nokaszatesieM», «MHOTOUJICHBI»

Tema 7. Dopmynvt COKPAWLEHHOZ0 YMHONCEHUS 14 uacoes

75. 1. KBagpar cymMMBI B KBaApaT pa3HOCTH IBYX BBRIPAKCHHUH

76. 2. | Kagpar cyMMBl HECKOJIBKUX BBIPaKCHUH

77. 3. | Ky0 cymMBI 1 Ky0 pa3HOCTH ABYX BHIpa)KEHHH

78. 4. | Pa3HOCTb KBagpaTOB ABYX BBIPaKCHHUN

79. 5. IIpon3BeneHre pa3HOCTH H CYMMBI IBYX BBIPQKCHHI

80. 6. | ITpousBencHue pa3HOCTH M CYMMBI JIBYX BbIPaXKCHHIA

81. 7. | Cymma kyOOB JBYX BBIpaKEHHUH

82. 8. | Pa3HocTh KyOOB ABYX BBIpaKECHHUH

83. 9. Pa3znoxxeHne MHOTOWICHa HA MHOKUTEIN

84, 10. [Ipousseenue pa3HOCTH CYMMBI JIBYX BBIpaXXCHUH, CyMMa U
Pa3HOCTh KYOOB JBYX BBIPOKEHUI

85. 11. | Pa3noxeHre MHOTOUJICHA HA MHOXKHUTEIIN

86. 12. | BriHeceHue 001Iero MHOXKHTENS 32 CKOOKH

87. 13. | Merox rpynnmupoBKH

88, 14, KouTponbHas pabota 1o teme «®opmMyIibl COKpaIieHHOTo
YMHOXCHHSI

Tema 8. lenumocmo 10 uacoe

89. 1. Jemnmocts nensix uncena. CBOMCTBA TETUMOCTH

90. 2. Jeanmocts nensix uncena. CBOMCTBA TETUMOCTH

91. 3. | [IpocTeie u cocTaBHble unciia. YeTHBIC M HEYETHBIC YHCTIA

92. 4. | Ilpuznaku nenuMmocTd Ha 2,4,8

93. 5. IIpusnaku genumoctH Ha 5,3,6,9,10,11

94, 6. [Ipu3HaKK IETUMOCTH CYMMBI U TIPOU3BEJICHUS TIETIBIX YHCEIT
NIPY pelIeHUN 331a4

95, 7 HawnGonpimmii o0mumii AeTUTens 1 HAUMEHbIIEe 00IIee KPaTHOES
JIBYX YHCEI

96. .| B3aumHO npocThIe Ynciia

97. 9. | Anroput™m EBknnpa. JleeHue ¢ 0CTaTKOM

98. 10. | CpaBHeHHUsI LEJIBIX YUCET 10 MOAYJIIO HATYPaJIbHOTO YHCIA

Tema 9. luneiinaa ¢pynkyus 16 uacos

99, 1. | IloHsATHe TUHEHHON (YHKIUN

100. 2. | Jluneiinas pyHKIIHS, €€ CBOHCTBA

101. 3. | Jlunetinas GyHKIMs, e¢ CBONCTBA. PelieHne 3aaaHuii

102. 4. | I'paduk nuneitHo# QyHKIMU. ATTOPUTM OCTPOCHHUSL.

103. 5 I'padux nunetinoit pynkuun. Haxoxnenue 3HaueHUs QyHKIUU
U apryMeHTa

104, 6. I'paduk nuneiHo# QyHkimu. OnpeneacHue mo rpaduky TOUEK,
NPUHAUISKANUX QYHKITUH

105. 7. | I'padux nunerinod pynkimn. PemeHne 3aganuii

106. 8. | I'paduk dyHKIMHK y = | X| ¥ €ro CBOHCTBA

107. 9. | loctpoenue rpaduka GyHKIHUNA Y = | X |

108. 10. | INoctpoenue rpaduka GyHKIHA Y = | X |

109. 11. | I'paduk dyskuun y = | X |. Pemenne 3amanuii




110. 12. | IlonsiTHe KycO4HO-3aAaHHBIX QYHKIMH

111. 13. | Kycouno-3aansbie QyHKIMH. AJITCOPUTM ITOCTPOCHUS

112. 14. | Kycouno-3ananusie Gyukmmm. [loctpoenne

113, 15, Kycouno-3anannsie pynkuun. Pemenue 3aganuii ¢
napamMeTpoM

114, 16. KontponbHas pabora mmo TeMaMm «/JlemumMocTsy, «JInHnelinas
DYHKITUS

Tema 10. Cucmemsl 1uneliHbIX YPAGHEHUTL 15 yacoe

115. 1. | YpaBHeHHe C IBYMS IEPEMEHHBIMH

116. 2. | YpaBHeHHE C IByMsl IEPEMEHHBIMHU

117. 3. | I'paduk JMHEHHOrO ypaBHEHHS C IBYMsI IEPEMEHHBIMH

118. 4 ITocTpoenue rpaduka IMHEHHOTO YPAaBHEHHS C IBYMS
NepeMEHHBIMU

119. 5. | Cucrembl INHEWHBIX YPAaBHEHUH C ABYMsI IEPEMEHHBIMU

120. 6. | Cuctembl TMHEHHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMH

121, 7 I'padyryeckuii MeTo peIICHHUS CUCTEM JTHHEHHBIX YPABHCHHMH C
JBYMSI IEPEMEHHBIMH

122, 8. I'paduueckmii MeTon pemieHus CUCTEM JIMHEWHBIX YpaBHEHUH ¢
JIByMsI IEPEMEHHBIMH

123, 9 Penenue cuctem JIMHEMHBIX YpaBHEHUM C IBYMs
NepEMEHHBIMU METOJIOM TIOACTAaHOBKU

124. 10, Pemienue cucteM TMHEHHBIX YpaBHEHUN C IByMS
MIEPEeMEHHBIMHA METOJIOM TOJICTAHOBKH

125, 11, Pemnenue cuctem JIMHEMHBIX YpaBHEHUM C IBYMs
MePEMEHHBIMU METOJIOM CIIOXKCHUS

126. 12, Pemenne cucteM TMHEHHBIX YpaBHEHUH C IByMs
TIEPEMEHHBIMUA METOZIOM CJIOJKEHUS

197, 13 Cucrema nHHeﬁHuHx YpaBHEHHUH C IByMs MEPEMEHHBIMU KaK
MOJIeJIb peasIbHON CUTYaIHK

128, 14, Kontponbnas padota no Teme «CUCTEMBI THHEHHBIX
ypaBHeHHI. Beepoccuiickas mpoBepodHas pabora

129, 15, HroroBas KoHTpobHAS padoTa. Beepoccuiickas mpoBepodIHast
pabota

Tema 11. Iloesmopenue, 0606uienue, cucmemamu3ayus 3HAHUN 7 uacoe
IToBTOpeHme n 00600MICHNE. Permenne cucTeM THHEHHBIX

130. 1. | ypaBHeHH# ¢ IByMS IEPEMEHHBIMH METO/IOM ITOACTAaHOBKH H
METO/IOM CIOKEHHSI

131, 2 [HoBTopenue u 06001menue. CTeneHs ¢ HaTypalIbHBIM
MOoKa3aTesIeM
IToBTOpenue u 0606meHne. OAHOUWICHB! 1 MHOTOWJICHBI.

132. 3. | TopxecTBeHHBIE TPEOOPA30BaHUS aANTeOPaNIECKUX
BBIpaXXEHU

133, 4 IToBTOpenme u 0606meHEe. POPMYITBI COKPAIIEHHOTO
YMHOEHHS

134. 5. | IloBropenue u obobmenne. KoopnuHatel u rpadguku

135. 6. | IloBropenne u obobuienue. JInneinas GyHKIHS U ee CBOWCTBA

136, 7 HOBTOpCHfI@ u 00o01meHne. Perenne cucteM JTMHEHHBIX
yYpaBHEHUH C ABYMsI IEPEMEHHBIMH




KAJIEH/TAPHO - TEMATHYECKOE IIVIAHUPOBAHHE
110 YYEBFHOMY IIPE/IMETY «AJI'EBPA»

8 KJIACC
Ne n/mm Tema ypoka Txanupyem Hara
asi 1ara NPOBeCHUS

Temal. Hepasencmea 20 uacos

1. 1. UncnoBple HEPABEHCTBA

2 2. CBOJCTBa YHCIIOBBIX HEPABEHCTB

3 3. CBolicTBa UMCIIOBBIX HEpaBeHCTB. Penienne 3aganuit

4 4. | Jloka3zaTeqbCTBO HEPABEHCTB

5 5 HepaBenctBo ¢ mepemenHoi. CTporue © HECTPOTHE
HEepaBeHCTBA

6. 6. HepaBenctBo ¢ mnepemenHoil. CTporue U HeCTporue
HEpaBeHCTBA

1. 7. Cro)keHre ¥ YMHOKCHHE YHCIIOBBIX HEPaBEHCTB

8 8 CnoxeHue W yMHOXKEHHE  4YHCJIOBBIX  HEPaBEHCTB.
OneHuBaHMe 3HAUYEHHsSI BEIPQKECHUSL.

9. 9. | IlonsiTHe O pelIeHUH HEPABEHCTBA C OTHON IIepeMEeHHOM

10, 10, TloHsiTHE O pelIeHWH HEPaBEHCTBA C OJHOM TMEPEMEHHOM.
MHOeCTBO pellleHHIl HEpaBEHCTBA

11. 11. | PaBHOocuibHBIC HEpaBeHCTBa. HepaBeHCTBO-ClIeACTBHIE

12. 12. | YucnoBble MPOMEKYTKH

13, 13, JIuneitHoe HEpAaBEHCTBO ~ © OJIHOM MepeMeHHON |
MHOXECTBO €r0 peleHUH

14, 14, Pemenne nMHEHHBIX HEPABEHCTB C OJHOM NMEPEMEHHOM.
Ilepenoc craraemMbIx

15, 15, Penienne nuHEHHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM.
V3MeHeHue 3HaKa HepaBeHCTBA

16. 16. Pemenne nMHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

Pemenne 3amanmii

17. 17. | CucrtemMbl THHEHHBIX HEPABEHCTB C OJTHOM MIEpEMEHHOM

CucteMbl TMHEHHBIX HEPABEHCTB ¢ OAHOU TIEPEMEHHOM.

18. 18. .
Pemenne 3amanmii

19, 19, Pemenne TEKCTOBBIX 3271211 C NIOMOIIBIO JTMHEHHBIX
HEPaBEHCTB C OAHON IepeMeHHON

20. 20. | KontponbHas pabora no Teme «HepaBeHCTBa»

Tema 2. Keadpammnwiii Kopeno 17 uacoe

21. 1. | KsagpatHble KOpHU

22. 2 Onpepenenue apuMETHUECKOT0 KBAPATHOTO KOPHSI

23. 3. | ApubmMeTruecKuii KBaapaTHBIH KOPEHb M €ro CBOMCTBA

o4 4 TlonsTue upparmoHanbHOTO yucia. JlecTBus ¢
UpPaAIMOHATBHBIMY YUCIIAMU
CBoiicTBa IeHCTBUH ¢ MppallMOHATIBHBIMH YHCIaMH.

25. 5. | Beeaenue noj 3HaK apu(h)METHUESCKOTO KBaJAPaTHOIO KOPHS
MHOKHUTEJICH
CBolicTBa IeHCTBUI ¢ MppallMOHATIBHBIMH YHCIaMH.

26. 6. BriBenenue n3-noj 3Haka apu(hMETHIECKOTO KBaAPaTHOTO
KOPHSI MHOYKHTEJS

27, 7 CRoiicTBa NEWCTBHIA ¢ HPPAITMOHATBHBIMA YHCIIAMH.
Pemenne 3amanmi

28. 8. CpaBHEHME HppALMOHATBHBIX YHCET

29. 9. CpaBHEHHE UPPAIMOHATBHBIX YHCEJ C TOMOIIBIO




KOOpPAMHATHOW IPSIMOI

30, 10, MHoxkecTBO necTBUTENbHBIX uKce. [IpencraBpieHus o
PacCIIMPEHUAX YHUCIOBBIX MHOXECTB

31 11 JonycTrMble 3HaUeHUs IEPEMEHHBIX B BHIPAXKECHUSIX,
coJepKalmx apudMeTHIeCKHe KBaApaTHbIe KOPHH
JomycTrMble 3HaYEHNS IEPEMEHHBIX B BRIPAXKECHUSX,

32. 12. | comepkaiux apupMeTHUSCKHE KBaJAPaTHBIC KOPHH.
Pemenne 3amanmii

33 13, VYnpoueHue BIpaXeHnH, coepKaliiux apupMeTHiecKue
KBaJIpaTHbIE KOPHH

34 14, YMHOKEHHE BBIPAKCHHUH, COMEPIKAIINX apUPMETHICCKUE
KBaJpaTHbIC KOPHU

35 15, PasnoxeHne Ha MHOXKUTENHN BBIPAXKEHHUH, COAEPKAIINX
apudMeTHIECKHE KBaIpaTHbIC KOPHH

36. 16. CokparieHue BIpaKECHHH, COAePKAIINX apuPhMeTHIeCKHe
KBaJpaTHbIC KOPHU

37. 17. | KonrponbHas pabota o TeMe «KBagpaTHblii KOPEHbY»

Tema 3. Keaopammuole ypasnenusn 17 uacoes

38. 1. | KBagpatHoe ypaBHEHHE

39. 2. PopMmysa KOpHEN KBaIpaTHOTO YPaBHEHHS

0. 3 ®dopmyna KOpHEH KBaAPaTHOTO ypaBHEHHUS. PaSCMOTpeHHe
CiTyJas, KOTJia TUCKPUMHUHAHT IOJIOKHUTEIHHBIN

a1 4 ®dopmyIia KOpHEN KBaipaTHOTO ypaBHeHUs. PaccmoTpeHue
ciydasi, KOrja JUCKPUMHHAHT PaBEeH HYJIIO

42, 5 dopmyna KOpHEH KBaApaTHOTO ypaBHeHHs. PaccMoTpenune
CiTyJas, KOTJia TMCKPUMHHAHT MEHbIIIE HYIS

43. 6. Teopema Buera

44. 7. Teopema Buera. Pemienue ypaBHeHuit

45. 8. | YpaBHEHHSs], CBOIUMBIE K JIMHEHHBIM YPaBHEHHSIM

16, 9 YpaBHEeHHA, CBOUMBIE K THHEHHBIM yPaBHEHUSIM HITH K
KBaJIPATHBIM YpaBHEHUSIM

47. 10. | KBagpaTHOe ypaBHEHHE C TAPAMETPOM

48. 11. | Pemenue KBagpaTHBIX YPaBHEHHH C MapaMeTpaMu

49. 12. | Pemienue KBaapaTHBIX YPaBHEHHH C MapaMeTpaMu

50, 13, Pemenue kBajpaTHBIX YpaBHEHUM, cOJIepKAITUX 3HAK
MOJYJIS

51 14, Pemenune kBagpaTHBIX ypaBHEHUM, COACPIKAIINX 3HAK
MOJYJIS

50, 15, YpaBHEHHE Kak MaTeMaTH4YecKass MOJAENb peaIbHOM
CUTYaIluu

53 16. Pemenne TEKCTOBBIX 327124 C NOMOIIBIO KBaJPATHBIX
ypaBHEHUI

54, 17. | KonrpoabHas pabota o TeMe «KBaapaTHble YpaBHEHUSD)

Tema 4. /IpobHo-payuonansvHole eviparcenus 17 uacos

55, 1. | PanmoHanbHbIC BRIpAXKCHUS

56, 5 TO)KI[eCTBevHHBIe npeoOpazoBaHusl palOHATBHBIX
BBIpQKCHHUN

57, 3 ToxaecTBeHHBIE MTPE0OPA3OBAHUS PAIIIOHAIBHBIX
BeIpakeHHH. [IprBeieHre TOZOOHBIX caaraeMbIxX

58, 4 ToxnecTBeHHBIE TPEOOPa30BaHKS PALMOHAIBHBIX
BBIpaXXEHUN. YTIPOIIEHUE BhIpaKEHUN

59, 5 ToxecTBeHHBIE TPeoOpa30BaHus PAUOHATBLHBIX
BhIpakeHUi. Penenue 3ananuii

60. 6. | Anrebpaunueckast 1po0b.




6L 7 Anrebpandeckas npo0Ob. JlomycTuMbie 3HAYCHUS
TIEPEMEHHBIX B IPOOHO-PAIIMOHATBHBIX BBEIPAKECHHSIX
Anrebpandeckas apo0s. J[omycTuMbIe 3HAYCHIS

62. 8. NEPEMEHHBIX B APOOHO-PAIHOHATILHBIX BBIPAKCHHUSX.
Pewienue 3aianuil.

63. 9. OCHOBHOE CBOMCTBO ajre0panveckoi apoou

64, 10. OCHOBHer CBOHMCTBO ayrebpandeckoit npobu. Permenue
3aJlaHui.

65. 11. | CnoxeHue anreOpandeckux Ipooeit

66. 12. | BeiunTaHue aaredpandeckux apooeit

67. 13. | YMHOXeHHE anreOpandecKux apooei

68. 14. | Jlenenue anreOpanveckux npooeit

69, 15, YMHO)KE:HI/Ie U JleNieHne anredpandeckux apoodeil. Pemenne
3a1aHuit

70. 16. | Bosseaenue anreOpandeckoil 1poou B CTEICHb

71 17 KonTponbHas padora o teme «/[poOHO-panmoHa bHbIE
BEIPaXKCHHS»

Tema 5. /IpobHo-payuonansvhnoie ypasHenus 19 uacoes

72. 1. | JlpoOHO-paliOHaIbHbIC YPaBHEHHS

73, 2 PCHICHI:IC JPOOHO-PAITMOHATIEHBIX YPABHEHHM, CBOISIITIXCS
K JUHCHHBIM YpaBHEHUSIM

74, 3 Pemenue npoOHO-paIOHABHBIX YPaBHEHUH, CBOISIIXCS
K JINHEWHBIM YpaBHEHHUSIM. AJITOPUTM PEIICHUS

75, 4 Pemrenne npoOHO-paiOHATBLHBIX YPABHEHHMA, CBOISIITIXCS
K JUHECHWHBIM ypaBHEHUsIM. MeTo1 Iponopuuu

76. 5 Pemenue npoOHO-paIiOHATBHBIX YPaBHEHUA, CBOISIIIXCS
K KB3/IDATHBIM YPaBHEHHUSIM

77, 6. Pemrenne npoOHO-paIiOHATBLHBIX YPABHEHHMA, CBOISTIIXCS
K KBQJIDATHBIM YPaBHCHUSM. AJITOPUTM PEIICHUS
Pemrenne npoOHO-paIiiOHATBLHBIX YPABHEHHMA, CBOISTIIIXCS

78. 7. K KBaJIpaTHBIM ypaBHEHUAM. [IpuMeHeHre pa3mnIHbIX
croco0oB

79 8 Pemenue ).IpO6HO-pElLIHOH3J‘IBHBIX YpaBHEHUH METOIOM
3aMEHBI IEPEMEHHOI

80, 9 Pemienue zxpo6Ho-paluH0HanLHblx YpaBHEHUIH METOJIOM
3aMEHBI IEPEMEHHOI

81 10. Pemenue ).IpO6HO-pElLIHOH3J‘IBHBIX YpaBHEHUH METOIOM
3aMEHbI IEPEMEHHOI

82, 11, Pemenue zxpo6Ho-paluH0HanLHblx YpaBHEHUIH METOJIOM
3aMEHBI IEPEMEHHOI

83 12 Pemienne TekcTOBBIX 32721 ¢ TIOMOILIBIO IpoOHO-
paIMOHABHBIX YPaBHEHHH

84, 13 Pemenrie TEeKCTOBBIX 3a/1a4 C TIOMOIIBIO APOOHO-
paIMOHAIbHBIX YPAaBHEHUH. ANTOPUTM pENICHHUs 3a71a4

85, 14, Pemrenne TeKCTOBBIX 3a/1a4 C MOMOILBIO APOOHO-
palroHANbHBIX YpaBHEHHHA. 3a/1a4y HAa CKOPOCTh

86. 15, Pemiennie TEeKCTOBBIX 3a/1a4 C TIOMOIIBIO APOOHO-
paIMoHAIbHBIX YpaBHEHHUH. 3a1aun Ha padoTy

87 16. Pemrenne TeKCTOBBIX 3a/1a4 C MOMOILBIO APOOHO-
palrioHANBHBIX YpaBHEHHH. 3a1a4M Ha IPOIICHTHI

88, 17 Pemenne pa3nuyHBIX TEKCTOBBIX 33/1a4 C TOMOIIBIO
JIPOOHO-PAITMOHATIBHBIX YPaBHEHUI

89, 18, I'paduueckas nHTEpHIpETANUS YPAaBHEHHIA C ABYMS
NepeMEHHBIMU




90. 19, KonTponbHas padora o Teme «/[poOHO-panmoHa bHbIE
YpaBHEHHUS»

Tema 6. Dynkyuu 15 yacos

91. 1. Obnactp onpeneneHus GyHKIUH

92. 2. | MHoxecTBO 3Ha4eHUH QYHKIMU

93. 3. Crnioco0bl 3aanust pyHKIUH

94, 4. | I'paduk yHKIHK

95, 5 Urenue cBoiicTB QyHKIMH 110 €€ rpaduxy. [Tpumepsl
rpaduKoB QYHKIMN, OTPAKAIOIIUX PEATHHBIC TIPOIIECCHI

9%. 6. OYHKINH, OMUCHIBAIOIINE TPSIMYIO MPOTOPIHOHATBHYIO
3aBUCUMOCTb, HX TpaduKu

97 7 OYHKIHHY, OMTUCHIBAIOIINE OOPATHYIO MPOMOPIIHOHATBHYIO
3aBUCHUMOCTb, UX TpadUKH

98. 8 OyHKIMH, OMTUCHIBAIOIIUE MTPSIMYIO U 00PATHYIO
MPOTNOPIUOHAIEHBIE 3aBUCUMOCTH, UX TpaduKu

99. 9. | ®ynkuuay = x°.

100. 10. | ®yskuus y = x? u eé cBoiicTBa

101. 11. | ®yuknus y = x3 u eé cBoiicta

102. 12. | OynHkIms y =K/X.

103. 13. | ®ynukus y =k/X U e€ cBolicTBa

104. 14. | ®dynxims y =VX u eé cBoiicTBa

105. 15. | KonrponbHas pabota no Teme «DyHKIHN»

Tema 7. Cmenenu 14 uacos

106. 1. CreneHs ¢ IeNbIM OKa3aTelieM

107. 2. CBoiicTBa CTENCHH C IIEJIBIM TIOKa3aTelleM

108. 3 CgoiicTBa CTETICHH C LENbIM NOKa3aTeNeM. Yuporiexue
BBIpOKEHUH

109, 4 CBo¥iCTBa CTCIIEHH C LeTTbIM TOKa3aTeeM. Haxoxnenue
3HAYCHUS BHIPAKCHUHN

110, 5 YMHOXXEHUE BhIpaXXEHUH, COIEPKAIIUX CTEIEHH C 1IeJIbIM
MOKa3aTesieM

111, 6. CoxkpaliieHue BRIpOKEHHUM, COIEPIKAIINX CTEIICHH C IEITBIM
MOKa3areseM

112, 7 PasnoxeHne Ha MHOXKUTEITH BBIPAKESHHUH, COZCPIKAIINX
CTETICHH C IISIBIM TTOKa3aTelIeM

113. 8. CraHJapTHBIA BUJ YUCIIa

114, 9. CranmapTHBINA B 9uciia. Permenue 3aganuii.

115. 10. | JleWicTBHUS C YUCIIAMH, 3alIMCAHHBIMU B CTAHIAPTHOM BHJIC

116. 11 Jle#icTBUS ¢ UMCIaMU, 3aITUCAHHBIMHU B CTAHIAPTHOM BHUJIC.
Pemenune 3amanmii

117. 12. | Pa3Mepbl 00BEKTOB OKPYIKAIOIIET0 MHpa

118. 13. | JIIuTenpHOCTh NPOIIECCOB B OKPYIKAIOIIEM MUPE

119, 14, Pa3mepbr 00BEKTOB OKPYKAIOIIETO MUPA, JITUTEILHOCTh
MPOLIECCOB B OKpY»KaroieM Mupe. Pemienue 3ananuit

Tema 8. /lenumocmo 8 uacos

120. 1. Jenenue ¢ octaTkoM

121. 2. CpaBHEHMS LIETBIX YUCEI IO MOAYJII0 HATYPAJIbHOIO YHCa

192 3 CpaBHEHUS LIENBIX YHUCEN IO MOIYJII0 HATYPaIbHOTO YKCa.
Pewienue 3amanuit

123. 4, CBoJiCTBa CpaBHEHHI 110 MOJIYIIIO

124, 5. CBoiicTBa CpaBHEHMI 110 MOTYJTI0. Perrenne 3amanuit

125. 6. OcTaTKi cyMMBI ¥ IPOU3BEAEHUS IO JAHHOMY MOJYJIIO

126. 7 Kontposbhas padota mo temam «CteneHuny, «J{enumMoctsb
Bcepoccuiickas npoBepodHast pabora




127. 8.

Urorosas koHTponbsHas padota. Beepoccuiickas
MIPOBEPOTHAs padboTa

Tema 9. Iloem

opeHue, 0000ueHue, cucmemamuzayus 3nanuil. 9 uacos

128. 1.

[ToBTOpenue u o6oOIIeHNE. PemeHre TMHeHHBIX
HEPaBEHCTB C 0JIHOM NepeMEHHON

129. 2.

IToBTOpenue u 0600mmeHNe. CHCTEMBI THHEHHBIX
HEPABEHCTB C OJHON MEPEMEHHON U CUCTEM JIMHEUHBIX
HEPaBEHCTB C 0JIHOM NepeMEHHOMN

130. 3.

[ToBTOpenue u o6o0menue. ToxIeCTBCHHBIS
npeoOpa3oBaHus BEIPAKCHHUH, COMEPKAIINX
apuMeTHYCCKHE KBAJPATHBIC KOPHH

131. 4.

[ToBTOopenue u ob6odIeHNE. Pemmenne kBagpaTHBIX
ypaBHEHU. PellieHre TeKCTOBBIX 3a/1a4 C TTIOMOIIIbIO
KBaJpaTHbIX YPaBHEHU

132. 5.

[ToBTopenue u 06o0meHue. Pemenne 3a1a4 U3 peanbHON
KHU3HU

133. 6.

IToBTOpeHme u 0600MIeHHE. TOXIECTBEHHEIE
npeo0pa3oBaHus PAIMOHATBHBIX BhIPAKEHHUN

134. 7.

[ToBTopenue u o6odeHue. Pemenue npo6Ho-
palMOHANBHBIX YPaBHEHUH, CBOASIIMXCS K IMHEHHBIM WIN
K KBaJ[paTHbIM YpaBHEHUsIM. PellieHne TeKCTOBBIX 3aa4 C
HOMOIIBIO IPOOHO-PAMOHAIBHBIX YPaBHEHUI

135. 8.

[ToBTOpenwue u o6oOIIeHNE. PeeHe TeKCTOBBIX 3a/1a4
Pa3ITUYHBIMH CITOCOOAMH

136. 9.

IToBTOpeHme u 0600MIeHNE. Pemenue 3anad u3 peaabHOM
KUZHH




KAJIEH/TAPHO - TEMATHYECKOE IIVIAHUPOBAHHE

110 YYEBEHOMY IIPE/IMETY «AJI'EBPA»

9 KJIACC
Ne n/mm Tema ypoka Tlxanupye Aara
Masi 1aTa | MpoOBeJAeHuUs:

Tema 1. Dynxkyuu 25 yacoes
Oynkuus. CoiicTBa QyHKINH: HYIH QYHKIIUH, TPOMEKYTKH

1. 1. | 3HaKOMOCTOSHCTBA (DYHKITUH, TPOMEKYTKH BO3PACTAHHS U
yObIBaHus PyHKIMK
Oynkuus. CoiicTBa QyHKINH: HYIH QYHKIIUH, TPOMEKYTKH

2 2 3HAKOIMIOCTOSHCTBA (PYHKIINH, POMEXYTKH BO3PACTAHUS U
yObIBaHuS QPyHKIMH, YETHBIE W HEUETHBIE (PYHKIMH, HANOOIIbIIEEe
Y HaMMEHBIIIee 3HaUCHYsI (PYHKITUU

3 3. | [loctpoenue rpadukoB GyHKIHIH C MOMOIIBIO IpeoOpa3oBaHU

4 4. [TocTpoenue rpadukoB PYHKIHKIN ¢ MOMOIIBLI0 Ipeo0pa3oBaHui

5 5. | Ksagpatnsiii Tpéxuwien. KopHu kBagpaTHOTO TpEXWICHA

6 6. | PasmoxxeHue KBapaTHOrO TPEXWICHA HA JIMHCHHBIC MHOXKUTEIH

7 7. PaznokeHue KBaJpaTHOro TpEXUJIeHa Ha JTUHEWHbIE MHOKUTEIN

8 8. | KeagpaTtuunas ¢pyHKIMs 1 € CBOHCTBA

9 9 ITapabomna, KoopAMHATH BEPIIMHBI TapaboJIbl, OCh CHMMETPHH
napadoIIbl

10 10. | Hocrpoenue rpaduka KBaAPaTUIHOW QYHKLIUH

11 11. | INoctpoenue rpaduka KBaApaTHUHOU HYHKIUH

12 12 ITocTpoenue rpaduka KBagpatuuHoil pyukuuu. Mccnenoranue
CBOMCTB rpadyvka KBapaTHIHON (hYHKIHH

13 13 [Tonoxxenue rpaduka KBaApaTUIHOW QYHKIIUN B 3aBUCHMOCTH OT
e€ k03 puIreHTOB

14, 14, [Monoxenwne rpaduka KBaJAPaTUIHONW QYHKIIUH B 3aBUCIMOCTHU OT
e€ k03 punmenTon

15, 15, Hcrnonk30BaHue CBONCTB KBAAPATUIHOW (DYHKITUH IS PEIICHUS
3a/1a4

16. 16. Hcmonp30BaHre CBONCTB KBaIpaTUIHON MYHKITAN TS PEIICHIS
3aj1a4

17 17 Hcnonk30BaHue CBONCTB KBAAPATUIHOW (DYHKITUH ISl PEIICHUS
3a/1a4 MPaKTHIECKOTO 3HAUYCHUS

18, 18, CreneHHble GYHKIUN C HATYPATbHBIMH ITOKA3aTEISIMH, X
rpaduku

19, 19, CTe}:IeHHBIe (YHKIIH C HATYpaTbHBIMU MIOKA3aTEISIMHU, UX
CBOICTBa

20, 20, CreneHHble GYHKINN C HATYPATbHBIMH ITOKA3aTEISIMH, X
rpaduKy U CBOWMCTBA

21, 21 CreneHHble (YHKIMU C HATYPATBHBIMH ITOKA3aTEIISIMU, UX
rpaduKH U CBOHCTBA

22. 22. | Ipaduxu dpynaxumii: y = Vx

23. 23. | Ipaduxu dpynxumit: y =Vx , y = *\x

24. 24. | Ipaduxn dpynxumii: y=Vx,y=x,y=]x|

25. 25. | KonTponbHas pabora 1o teMe «DyHKIHN»

Tema 2. Ypasnenus u nepasencmea. Keaopammuvie Hepagencmaea 15 uacos

2. 1 [onsATHE O pelICHNN HEPABEHCTBA C OAHON IEPEMEHHOH.
MHOXeCTBO pelIeHII HEpaBEHCTBA

27. 2. | KpagparHble HepaBeHCTBA C OJJHON IIEPEMEHHON

28. 3. | KBaapaTHble HepaBEHCTBA C OJTHOM MTEPEMEHHOM




29, 4 Pemenue HepaBeHCTB rpagUIecKUM METOJIOM U METOIOM
WHTEPBAJIOB

30, 5 Pemenne HepaBeHCTB rpaduecKUM METOIOM U METOIOM
MHTEPBAJIOB

31. 6. | HepaBenctBa, comeprkaiye 3HaK MOJTyJIs

32. 7. | HepaBeHcTBa, conepaiiye 3HaK MOTYJIs

33. 8. CucTeMbl HEPaBEHCTB C OJHOH MePEeMEHHON

34. 9. CucreMbl HEPaBEHCTB C OAHOM MEpEMEHHON

35 10. Pemenne TeKCTOBBIX 3a/1a4 C MOMOILBIO HEPABEHCTB, CHCTEM
HEPaBEHCTB

36. 11 Pemienne TeKCTOBBIX 3a/1a4 C TIOMOIIBIO HEPABEHCTB, CHCTEM
HEpaBEHCTB

37 12 HepaBeHcTBO ¢ AByMsI IepeMeHHBIMHU. Pelienne HepaBeHCTBa ©
JIByMsI IEPEMEHHBIMH

38 13, I'padryeckuii MeTo pEIICHHUS CUCTEM HEPABCHCTB C IBYMS
NepeMEHHBIMU

39. 14. | Cuctembl HEpPaBEHCTB C IByMsl IEPEMEHHBIMHU

40. 15. | KonurposasHas padota no reMe «KBaapaTHbie HEpaBEHCTBa»

Tema 3. Ypasnuenus u nepasencmea u ux cucmemsl 25 yacoe

41. 1. bukBanpaTHbie YpaBHEHHSI

12, 2 [Ipumepb mpuMeHEeHNH METOA0B PaBHOCHIIBHBIX MTPeo0pa3oBaHuM
TIPH pEeLICHUH YpaBHEHUH 3-1 1 4-1 creneHel

43, 3 IIpumepsl NpUMEHEHUH METOI0B 3aMEHBI IEPEMEHHOMN TTPHU
pereHnn ypaBHeHUH 3-i u 4-it cTeneHei

a4, 4 [Ipumeps! mpuMeHeHNH rpaUuaecKoro METo1a PH PELICHUN
ypaBHeHUil 3-i1 u 4-i1 creneHeit

45. 5. Pemenne qpoOHO-pariOHATBLHBIX YPABHEHHUH

46. 6. | Pemenne apoOHO-pallMOHAILHBIX YPAaBHEHUH

47. 7. | Pemenne npoOHO-pallMOHAIEHBIX HEPABEHCTB

48. 8. | Pemenne n1po0HO-panMOHANBHBIX YPAaBHEHUN 1 HEPABCHCTB

49, 9. | Pemenue cucteM ypaBHEHHUH C IByMsI IEPEMEHHBIMH

50. 10. | PenieHue cucTeM YpaBHEHHH C IBYMSI IIEPEMEHHBIMHU

51 11, Pemenue npocTelmx CUCTEM HETMHEUHBIX YPaBHEHUN C IBYMSI
NepeMEHHBIMU

50 12, Pemienne nmpocTeHnx cUCTEM HETUHEHHBIX YPAaBHEHUN C ABYMsI
nepeMeHHBIMHA. CI0c00 IMOACTAHOBKH

53, 13, Pemenue npocTelmx CUCTEM HETMHEUHBIX YPaBHEHUN C IBYMSI
nepeMeHHBIMU. Crioco0 are0pandeckoro CI0KEHHS

54, 14, Pemenue npocTelmx CUCTEM HETMHEUHBIX YPaBHEHUN C IBYMSI
nepeMeHHbIMUA. Crioco0 BBeICHHS HOBOM MEPEMEHHOM

55, 15, I'paduueckuii MeTO peHICHUs] CUCTEMBI HETUHEHHBIX YPaBHEHUH
C IByMs IEpEMEHHBIMHU

56, 16. I'padynyeckuii MeToI pelICHUs CUCTEMbI HEJTMHCHHBIX YpaBHEHUM
C IByMSI IEpEMEHHBIMHU

57 17 Cucrema aByX HenHHUeﬁHHX YpaBHEHUH C ABYMSI IEPEMEHHBIMU
KaK MOJIeJIb peaJIbHOH CUTYaINH

58, 18, Cucrema ByX HEIMHEHHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMH
KaK MOJEIb pealbHOM CUTyanuu. 3a7aqu Ha PacCcTOsHHE.

59 19, CucteMa IByX HEJTMHEHHBIX YPaBHEHHH C IByMsI IEPEMEHHBIMHU
KaK MOJIeJIb peasibHOM cUTyaluy. 3a1auu Ha MPOLEHTH

60. 20, Cucrema IByX HEMHEHHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMH
KaK MOJICTTh PeaTbHOM CUTYaItnu. 3a1adn Ha paboTy

61 21 Cucrema HEMMHEVHBIX ypaBHEHUH ¢ TapaMeTpoM. MeToj
MOJICTAaHOBKH




62. 22 Cucrema HEMMHEVHBIX ypaBHEHUN ¢ TapaMeTpoM. MeToj
CJIOJKEHHUSI

63. 23, Cucrema HETMHEHHBIX YPaBHEHHH ¢ TTapamMeTpoM. Metox
YMHOXCHHS

64. 24. | IlpocTeiilye HEpaBEHCTBA C IBYMs IEPEMEHHBIMU M UX CHCTEMBI

65. o5 KouTponbHas pabota 1o Teme «YpaBHEHHsI, HEPABEHCTBA U UX
CHUCTEMBD»

Tema 4. Hucnoswvle nocredosamenbHoCmu u npozpeccuu 25 yacoe

66. 1 [MonsTre yncnoBo# nocnenoBareabHOCTH. KoHEUHBIE 1
0CCKOHEUHBIE MOCTICIOBATENILHOCTH

67 5 OrpaHnveHHas oCIe/0BaTeIbHOCTh. MOHOTOHHO BO3pacTaromias
(yOBIBaroIIas) MOCIEI0BATEIIEHOCTD

68. 3 Crioco0bI 3a1aHusI TOCIIEA0BATSIIEHOCTH: OTIMCATEIIBHBIMH,
TaOJIMYHBIHN, C TOMOIIBIO (JOPMYJIBI N-TO WICHA, PEKYPPEHTHBIN

69. 4 ApudmeTruecKas Iporpeccus

70. 5. I'eomeTpuyeckas nporpeccust

71. 6. CBoiicTBa WwieHOB apu(METUIECKOH MPOrpeccuu

72. 7 CBOIiCTBA YICHOB T€OMETPUICCKON IPOTPeCcCru

73. 8 ®DopMyJIbl N-TO YieHa apUPMETHICCKON IPOIPECCHH

74, 9 Dopmyiibl N-TO WIeHa apu(METHIECKOH ¥ FeOMETPUICCKOM
POrpeccuit

75. 10. | ®opmyIibl N-TO WieHA TEOMETPHUECKON IPOTPECCHU

76. 11, ®dopMyJIbl CYMMBI IIEPBBIX N YWICHOB apu(hMETHUECKON
POTPECCUH

77. 12. | ®opmyIbl CyMMBI IEPBBIX N WIEHOB T€OMETPUYECKOHN MPOrpeccuu

78, 13, Dopmyns CYMMBI TIEPBEIX 1l 'UICHOB apuMeTHIeCcKOr 1
reOMETPUUECKON Iporpeccuit

79. 14. | 3agaum Ha IPOLICHTHI

80. 15. | 3ajgaum HA IPOIICHTHI

81. 16. | 3ajmaum Ha MPOLIEHTHI, 0AHKOBCKHE BKJIAIBI

82. 17. | 3agaum Ha MPOLIEHTHI, 0AHKOBCKHE BKJIAIbI

83. 18. | 3agaum Ha KPEIUTHI

84. 19. | 3agaum Ha MPOLIEHTHI, 0AHKOBCKHE BKJIAIbI M KPEAUTHI

85. 20. | 3aymauym Ha IPOIIEHTHI, 0AHKOBCKHE BKIIAJBI 1 KPEIAUTHI
[IpencraBieHne 0 CXOAMMOCTH MOCIEAOBATEIIBHOCTH, O

86. 21. | cyMMHPOBaHHUN OECKOHEYHO YOBIBAIOIICH reOMETPHUCCKOM
POTPECCUH
[IpencrasieHne 0 CXOAMMOCTH MOCIEAOBATEIIEHOCTH, O

87. 22. | cyMMHPOBaHHUN OECKOHEYHO YOBIBAIOIIECH reOMETPHUCCKOM
POTPECCUH

88. 23. | MeTon MareMaTHYeCKON HHAYKIIUA

89. 24. | MeTon MaTeMaTHYECKON MHAYKIIUA

9. o5 KonTponbHas pabora o teme «HuciIoBbIe TOCIEI0BATEILHOCTH
U IPOTPECCHNY

Tema 5. Anzeopauueckue evipasricenus. Cmenensy ¢ payuoHAIbHbIM

nokazamenem 12 yacog

91. 1. | KopeHs n-ii cTeneHu

92. 2 Kopenb n-ii ctenenn. CBoCTBa KOPHS N-i CTENEHU

93, 3 KopeHLUn-ﬁ crenieHu. CBo¥CTBa KOpHS n-if cTenieHu. Pemmenne
3alaHuit

94. 4. Crenens ¢ palioHaJIbHBIM MTOKa3aTeIeM

95, 5 CremneHp ¢ parmoHABHBIM TOKa3aTeeM U €€ CBOHCTBa

96. 6 CTCHCHE: C palMOHaJIbLHBIM MTOKa3aTeneM 1 e€ cBoiicTBa. PerieHue
3alaHuit




97 7 ToxaecTBeHHBIC TTPe0OPa30BaAHUS BEIPAXKCHHIA, COJCPKAIINUX
) ' KOpPEHb N-H CTENEHU

98 8 TO)KI[CCTB?HHI)IC peoOpa3oBaHus BEIPAKEHUH, COMIEPIKAIINX
KOPEHb N-i CTEeNeHU

99, 9 ToxaecTBeHHBIC TTPe0Opa30BaHUS BEIPAXKCHHIA, COJCPKAIIUX
KopeHb n-i crenenu. Cokparmenne apooeit

100, 10, ToxmecTBeHHBIE IPe0OPa30BaHUS BRIPAKCHHM, COMECPIKAIIIX

CTCIICHb C pAallMOHAJIbHBIM IMOKA3aTCJICM. YHPOH_ICHI/IG BI:Ipa)KCHI/Iﬁ

TO)KI[GCTBGHHBIC npeo6pa3OBaHH$[ BBIpa)KeHHﬁ, COACpKaUX

101. 11. | cremeHb ¢ parMOHAILHEIM MMOKa3aTeraeM. Haxoxmenne 3HaueHus
BBIpaXKECHHUI

102, 12 KonTponbHas pabora o teme «CTeeHb ¢ palluOHATBLHBIM
MOKa3aTeNneM»

Tema 6. Iloemopenue, 0600uwenue, cucmemamu3zayus 3HAHUl 34 uaca

103. 1 IToBTOpeHme n 0600MIeHNE. Ynca 1 BEIYUCIICHHS (3a1KCh,
CpaBHEHHE)

104, 2 IToBTOpenue u o6o0IeHne. Urcna v BEIYUCICHUS (ICHCTBUS C
JICHCTBUTEIHHBIMHU YHCIIAMH, YHUCIOBAS TIpsMas)

105. 3 IToBTOpeHMEe 1 0600MIcHHE. Ynca U BEIYUCICHUS (OTHOMIECHHS,
MPOTIOPLIUH)

106. 4, IToBTOpenne u 0600mmeHne. Yncna U BEIYUCICHUS (POIICHTHI )

107, 5 IToBTOpeHme n 0600MIeHNE. Ynca 1 BEIYUCIICHUS (PEIICHIE
3a/1a4 U3 peaibHOM KHU3HH)

108. 6. [ToBTopenue u 0600menne. Yucna u BeIYUCICHUS (PELICHHE
3a/1a49 U3 PEATbHON KU3HN)

109, 7 IToBTOpeHme n 06001IeHNE. Ynca 1 BEIYUCIICHIS (OKPYTIICHHE,

npuOIMKEHHe, OLICHKA)

[ToBTOpenue u o6o6IIeHNE. TEeKCTOBBIE 3aauu (pelIeHUE

110. 8.
TEKCTOBBIX 3a7a4 apU(METHICCKUM CITOCOOOM)

111 9 IToBTOpenue u 0600MIeHNE. TeKkCcTOBRIC 3a0a9n (peneHue
' " | TEKCTOBBIX 33134 apU(METHIECKAM CIOCOOOM)

[ToBTOpenue u o6o6IIeHNE. TeKCTOBBIE 3aa4uu (pelIeHUE

112. 10.
TEKCTOBBIX 33724 aIreOpandecKiuM criocoooM)

113 11 IToBTOpenue u 0600MIeHNE. TeKkCcTOBRIC 3a0a9n (pemeHue
' " | TEKCTOBBIX 33124 AITeOPaMYECKUM CIIOCOOOM)

[ToBTOpenue u o6o6IIeHNE. TeKCTOBBIE 3aauu (pelIeHUE
114. 12. | TeKCTOBBIX 3a7a4 apu(PMETHICCKUM U aIreOpandecKuM
crrocobamu)

[HoBTopenue u 06o0menue. TekcToBble 3a0auu (pelIeHue
115. 13. | TeKCTOBBIX 33124 apU(PMETHUECKUM U alTreOpandecKuM
crocobamu)

IToBTOpeHME U 00001ICHNE. ANTeOpandecKie BRIPaKCHIS
116. 14. | (npeoOpazoBanue anredpanyecKux BHIPAKEHUH, COACPIKAIINX
CTETIEHb C IeTBIM ITOKa3aTeIeM)

IToBTOpeHME 1 00600MICHHE. ANTeOpandecKie BRIPaKCHIS
117. 15. | (mpeobpazoBaHre anreOpamdecKuX BEIPAKEHUN, COEPIKAIINX
CTETICHB C IICIIBIM MTOKA3aTeIIeM )

IToBTOpeHME 1 00001ICHNE. ANTeOpandecKie BRIPaKCHIS
118. 16. | (mpeobpa3oBaHue anreOpanyecKuX BhIPAKCHHUH, COACPKAIINX
CTETEHb C ISJIBIM ITOKA3aTeIeM)

[ToBTOpenue u 06o0IeHNe. ANreOpandecKue BhIpaKeHHsI
1109. 17. | (mpeobpazoBaHre anreOpamdecKuX BEIPAKEHUN, COMEPIKAIINX
apupMeTUUICCKHUI KBaIpaTHbIN KOPEHB)

120. 18. | [loBropenwue u 06o0meHNe. ANreOpandecKue BhIpaKeHHsI




(npeobpa3zoBanue anreOpandecKux BHIPAKEHUH, COEPKAIIIIX
apupMeTUICCKHUI KBaIpaTHbIN KOPSHB)

IToBTOpeHME 1 0000MICHHE. ANTeOpandecKie BRIPaKCHIS

121. 19. | (mpeoOpazoBanue anredpandecKux BHIPAKECHUH, COACPIKAIINX
aprupMEeTUICCKUI KBaIpaTHBIN KOPEHB)

192, 20, IToBTOpeHME 1 0000MICHHE. ANTeOpandecKie BRIPaKCHIS
(mpeobpa3oBaHue LENbIX BRIPAKCHUH)

123, 21 [ToBTOpenue u 06o0IIeHNE. ANreOpandecKue BhIpaKeHHs
(mpeobpa3zoBaHme METBIX BEIPAKCHUN)

124, 29, IToBTOpeHME U 0000IICHHE. ANTeOpandecKie BRIPaKCHIS
(npeobpazoBanue qpoOHO-pAIOHATBHBIX BBIPAXKEHUH)

195, 23 [ToBTOpenue u 06o0IIeHNE. ANreOpandecKue BhIpaKeHHs
(mpeobpazoBanme APOOHO-PATMOHATHHBIX BEIPAKCHHI )
IToBTOpeHME U 0000MICHHE. ANTeOpandecKie BRIPaKCHIS

126. 24. | (pa3noxeHHe MHOTOUWIECHA HA MHOYKHUTEIH METOIOM
TPYNITUPOBKH)
IToBTOpeHME 1 0000MICHNE. ANTeOpandecKe BRIPaKCHIS

127. 25. | (pa3noskeHHuEe MHOTOYICHA HA MHOXKHUTEIH C UCIIOIb30BaHUEM
(hOpMyI COKpAIIEHHOTO YMHOKEHHSI)

128. 26. [ToBTOpenue u 06o0IIeHNE. ANreOpandecKue BhIpaKeHHs
(pa3noxeHue TpexXwieHa Ha MHOYKUTEIH)
IToBTOpeHME 1 0000MICHHE. ANTeOpandecKie BRIPaKCHIS

129. 27. | (MomenupoBaHUE C MTOMOIIBIO (POPMYIT PEATBHBIX TPOIIECCOB U
SIBIICHHI)

130. 28. | ®yHkumy (IOCTPOCHHUE H3YUYEHHBIX (DYHKIIHH)

131, 29, IToBTOpenme n 0600meHNe. DYHKITNH (TTOCTPOCHUE N3YICHHBIX
dhyHKIHI)

132, 30, [oBTopenue u 0600menne. yHKIMK (CBOICTBA H3YYEHHBIX
(DYHKIHI)

133, 31 IToBTOpenue u 0606meHne. PYHKITHHN (TpadUIecKoe pereHue
YpaBHEHUH U UX CHCTEM)

134, 32, [ToBTopenue u 0600menne. yHkuu (rpaduueckoe pereHue
YpaBHEHHUH M X CUCTEM)

135. 33. | Uroropast KOHTpOJIbHAs paboTa

136. 34 [ToBTopenue u o6odmeHne. PyHKIMN (MOACTUPOBAHUE PEATBHBIX

MPOLIECCOB)




MMPOBEPSEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM

OBPA3OBATEJIbHOM ITPOT'PAMMBI

7 KJIACC
Kon IIpoBepsiemble npeaMeTHbIe pPe3yJabTaThl OCBOEHHS OCHOBHOIi
NMpoBepPsieMoro | o00pa3oBaTeIbLHOI MPOrpaMMbl OCHOBHOT'O 0011Ier0 00pa3oBaHus
pe3yJabrara
1 Uwcrna v BEIYUCICHUS
11 BeImonHATh, coueTast yCTHbIE U TUCbMEHHBIC TPUEMBI, apru(MeTHUECKIe TCHCTBHS C
paIMoOHATBHBEIMY YUCIIAMHU
1.2 Haxoauth 3HaueHUS YNCIIOBBIX BBIPAXKECHUH, MPUMCHSITh Pa3HOOOPA3HBIE CITOCOOBI U
NpuéMBl  BBIYHCIICHHUS ~ 3HAYCHWH  OPOOHBIX  BBIPOKCHHM,  COACPIKAITHX
OOBIKHOBEHHBIC U JACCATHYHBIE TpOOU
13 [lepexoauts OT opHOW (opMBI 3ammMcu Ymcenl K Apyrod (mpeoOpa3oBHIBATH
JECITHYHYIO IPpOObh B 0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B ACCATUYIHYIO, B YaCTHOCTH,
B OECKOHEYHYIO IECATHYHYIO IpOOb)
14 CpaBHHBATH W YIOPSIOYNBATH PAIMOHAIBHEIE YHCTIA
15 OKpyTIATE YHCIIa
1.6 BBIMONMHATS TIPUKUAKY W OLEHKY pe3yiabTaTa BBIYUCICHUH, OICHKY 3HAYCHUM
YHCIIOBBIX BBIPAKCHH. BBIMONHATE NEHCTBUS CO CTENEHSIMH C HATypalTbHBIMH
MTOKa3aTeISIMA
1.7 [IpuMeHATh TPU3HAKY JISTUMOCTH, Pa3I0KEHUE Ha MHOXHUTEIN HATYPaIbHBIX YHCET
1.8 Pemath mpakTHKO-OpPUEHTHPOBAHHBIEC 3a/1a4H, CBS3aHHBIE C OTHOIICHHEM BEJIHYUH,
MIPOTMOPITMOHATBHOCTRIO BEIUYHH, IPOLIEHTAMH, HHTEPIPETHPOBATh PE3YIbTATHI
pemieHus 3amad ¢ y4€TOM  OrpaHWYEHHH, CBSI3aHHBIX CO  CBOWCTBaMH
paccMaTpuBacMbIX 00BEKTOB
2 Anrebpanyeckue BBIPaKeHUS
21 Hcnonp3oBaTh anreOpandeckyr0 TEPMHHOJIOTHIO U CHUMBOJHKY, NPUMCHSATH ¢€ B
Mpollecce OCBOCHUS yU4eOHOTO MaTepuana
2.2 Haxomute 3HadeHuss OYKBEHHBIX BBIPOKEHUH TpU  3aJaHHBIX  3HAYCHUIX
MEPEMEHHBIX
2.3 BremonHATe mpeoOpa3oBaHUS IIEOTO BBIPAXKEHUS B MHOTOWICH IPHBEIECHUEM
MOJOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK
24 BrInomHATh YMHOXKEHUE OMHOWICHA HA MHOTOWIECH U MHOTOWICHAa Ha MHOTOWICH,
MPUMEHSITH (POPMYJIBI KBaJ[paTa CyMMBI U KBaJIpaTa pa3HOCTH
25 OcyIecTBIsATh pa3iokeHHe MHOTOWICHOB Ha MHOKHTENIN C TMOMOILIBIO BBIHECCHUS
3a CKOOKH OOIIEro MHOXHTENSI, TPYIITHUPOBKHU ClIaracMbIX, MPUMEHEHHUs (Gopmyn
COKpAIIEHHOTO YMHOKEHUS
2.6 [IpumeHaAThs MpeoOpa30BaHUs MHOTOWICHOB JUIS PEHICHUS Pa3IMYHBIX 3a7ad W3
MaTEeMaTHKH, CMEXHBIX MTPEIMETOB, U3 PEeaTbHON MPaKTUKN
2.7 Hcnonb3oBaTh CBOMCTBa CTENEHEHM C HaTypajJbHBIMU I[OKa3aTelsaMH s
MPeoOpa3OBaHUs BHIPAKEHUIA
3 YpaBHEHHUS U HEPABEHCTBA
3.1 PemaTh nuHeiiHbIE ypaBHEHUS C OJHOM MMEPEMEHHOM, MPUMEHSs ITpaBuiia epexo/a

OT UCXOJHOTO YpaBHEHUS K PaBHOCWIHLHOMY emy. [IpoBepsiTh, SIBASCTCS U YUCIIO
KOpPHEM ypaBHEHUS




3.2

[IpumeHaTs rpadUyecKHe METOIbl NPH PEIICHHU JIMHEHHBIX YpPaBHCHMH U HX
CUCTEM

3.3 [TonGupats mpuMepsl map YMCe, SIBISIONINXCS pelieHHeM JTMHEHHOTO YPaBHEHHS C
JBYMS TIEPEMECHHBIMH
3.4 CTpouTh B KOOPAWHATHOM IIOCKOCTH TpaduK JIMHEHHOTO YPaBHEHUS C JABYMS
MEPEMEHHBIMU; TIOJIB3YSCh TPApUKOM, IPUBOIUTH IPUMEPHI PEIICHUST YPABHEHHUS
3.5 Pemarth cucTeMbl IByX JIMHEHHBIX YPaBHEHUN C IBYMS TIEPEMEHHBIMHU, B TOM YHCJIC
rpaduuecKu
3.6 CocTaBnATh M pelniaTh JMHEWHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX YpaBHEHUH 10
YCIIOBHIO 3aJlaud, HHTEPIPETHPOBATH B COOTBETCTBHUM C KOHTEKCTOM 3aJadyd
MOJTyYEHHBIN Pe3yIbTaT
4 Koopaunate! u rpaduku. OyHKIIHH
4.1 N300paxkarh Ha KOOPAMHATHOW NPSIMON TOYKH, COOTBETCTBYIOIIWE 3aJaHHBIM
KOOpJMHATaM, JIy4d, OTPE3KH, MHTEPBAJIbI, 3aIIUCHIBATh YUCIIOBBIC MTPOMEKYTKH Ha
anre0pamIecKoM S3BIKE
4.2 OTMeuaTh B KOOPMHATHOH IJIOCKOCTH TOYKH IT0 3aIaHHBIM KOOPJAHHATAM
4.3 Ctpoutb rpaduku TuHEHHBIX QyHKIMNA. CTpouTh rpaduk GyHKIMU y = [X|
4.4 OnwuceiBaTh ¢ TIOMOIIBIO (DYHKIUH H3BECTHBIE 3aBHCUMOCTH MEXIY BEITHUYUHAMU:
CKOpOCTb, BpeMs, paccrosiHue, LEHY, KOJINYECTBO, CTOMMOCTS,
MPOU3BOJUTEIBHOCTh, BpeMs, 00bEM pabOoThI
4.5 Haxonuth 3Ha4eHre GYHKINY IO 3HAYCHHIO € apryMeHTa
4.6 [lonumare rpaduueckuii cmoco® MpeACTaBICHUS M aHanu3a WHPOPMALUH,
W3BJICKATh U MHTEPIPETHPOBATH HH()OPMAIIHIO U3 TPAPUKOB PEATBEHBIX MPOIIECCOB U
3aBUCUMOCTEN
8 KJIACC
Kon IIpoBepsiemble npeaMeTHbIe pPe3yJabTaThl OCBOEHHS OCHOBHOIi
NnpoBepsieMoro | oOpa3oBaTebHOI MPOrpaMMbl OCHOBHOI'0 0011Iero 00pa3oBaHus
pe3yJabrara
1 Uwcna v BEIYACICHUS
11 Hcnonp30BaTh HawyambHBIE MPENCTABICHUS O MHOXKECTBE NEHCTBUTEIBHBIX YHCET
JUISE CPAaBHEHUS, OKPYTJICHUS M BBIYUCIICHUH, N300paXkaTh JCWCTBUTEIILHBIC YHCIIA
TOYKaMHU Ha KOOPAWHATHOMN IIPsIMOM
1.2 [TpuMeHsITh NOHSATHE apU(PMETHIESCKOTO KBaIPATHOTO KOPHS, HAXOUThH KBaJIPaTHBIC
KOPHH, UCIIOJIB3YS MPU HEOOXOUMOCTH KaJIbKYJIATOP, BEIIOIHATH TPeOOpa3oBaHUS
BBIpaYKEHUM, COJIep KallluX KBaJIpaTHbIE KOPHU, UCIIOJIb3Ys CBOMCTBA KOpHEH
1.3 Hcnonp3oBaTh 3anicy OOJBIIMX M MAJTBIX YHACEN C MMOMOIIBIO ISCATUIHBIX ApoOeH 1
creneHel ynucna 10
2 AnrebpandecKue BhIPaKEHUS
21 [TpuMEHATh OHATHE CTETICHU C IIENBIM T0Ka3aTelIeM, BHIOIHITE TPeoOpa3oBaHUS
BBIp)KEHHH, COAEPKAIINX CTETICHH C IIeBIM ITOKa3aTeneM
2.2 BrIMONTHATE TOXKIECTBEHHBIE MPEOOpa3OBaHUS PAIMOHANBHBIX BBIPAKCHUA Ha
OCHOBE TPABWJI JICHCTBHIA HA/I MHOTOWICHAMH U alNTreOpandecKUMH JpOOSIMH
2.3 PacknanpIiBaTh KBaApaTHBINA TPEXWICH HA MHOKHUTCITH
24 [Ipumenars mnpeoOpa3oBaHWsI BBIPAKEHUH I pEIICHHA Pa3TUYHbIX 33734 U3




MaT€MaTHUKHU, CMECXKXHBIX ITPEAMETOB, U3 peaanoﬁ IIPaKTHUKH

3 YpaBHEHUS U HEPABEHCTBA
3.1 Pemarp nwHeWHBIE, KBaApaTHBIE YPaBHEHHS U palMOHAIbHBIE ypaBHEHUS,
CBOIAIINECS K HUM, CHCTEMBI ABYX YPaBHEHHUH C IByMsI IEPEMEHHBIMHU
3.2 [IpoBoauTh mpocTeiiiine UCCIEA0BaHUS YPAaBHECHUI M CHCTEM YpaBHCHHIA, B TOM
qucie ¢ MPUMEHEHHEM TpauuecKux MpeICTaBICHUN (yCTaHABIMBATH, UMEET JIN
YpaBHEHHUE WK CHUCTEMa YPaBHCHUI PEIICHHUS, €CIIH UMEET, TO CKOJIBKO, U ITPOYee)
3.3 [lepexoanTs OT coBecHOH (POPMYIMPOBKH 337a4H K €€ anredpandecKoid MOJENH ¢
MTOMOIIBIO COCTABJICHHS YPAaBHEHHSI WIIM CHCTEMBI YPaBHEHUH, HHTEPIIPETUPOBATH B
COOTBETCTBHH C KOHTEKCTOM 3aJ1a4¥ MTOJTyYCHHBIA PE3yJIbTaT
3.4 [IpuMeHATh CBOWCTBAa YHCIOBBIX HEPABEHCTB IS CpPaBHEHUS, OIICHKH, PEIIaTh
JIMHEHHBIC HEPABEHCTBA C OJHOM IMEPEMEHHONW M MX CUCTEMBI, JaBaTh rpapUUeCKyro
WJUTIOCTPAIIMIO MHOXKECTBA PEIICHUN HEPABEHCTBA, CUCTEMBI HCPABESHCTB
4 21910501
41 [MoHumMath W WCHONB30BaTh (QYHKIIMOHAJBHBIC TOHATHS W SI3BIK  (TCPMUHBI,
CUMBOJIMYECKHE O0O3HAUYCHHS), ONPEACIATh 3HAueHWE (YHKIMH TI0 3HAYCHUIO
apryMeHTa, OIpeeiiaTh CBOUCTBA (DYHKIMHU 110 €€ rpaduKy
4.2 CrpouTth rpaduKy 3JeMEHTapHbIX (QYHKIIMIA BUIA:
y=k/x , y =x?, y = X3, y = [X|, onHCBIBaTh CBOICTBA YHCIOBOH (QYHKIHH 10 €€ rpauKy
9 KJIACC
Kon IIpoBepsiemble npeaMeTHbIE pe3yJbTaThl OCBOCHHSI OCHOBHOM
NMpoBepPsieMOro | 00pa30BaTeJbHOI NPOrpaMMbl 0CHOBHOI'0 00111er0 00pa30BaHusl
pe3yJjbTaTa
1 Uwcrna v BEIYUCICHUS
11 CpaBHHBATh M YIOPSIOYNBATH PAITMOHAIBHEBIC M HPPAIOHATLHBIC YHCTA
1.2 BemonuaTte apudmerndyeckne ACWCTBUS C PAaNMOHATBHBIMUA YHCIIAMH, codYeTast
YCTHBIE W THUCHMCHHBIC TPUEMBI, BBIMOJIHATh BBIYUCICHUS C HUPPAIMOHATHHBIMU
YqHCIaMU
13 Haxogute 3HaueHus cTemeHed C HENbIMH TMOKa3aTesIMH W KOPHEH, BBIYHCIISATH
3HAYCHUSI YUCIIOBBIX BBIPAKECHUN
14 Oxpyrniare  JeHCTBUTENBbHBIE  YWCHA, BBIIONHATH MPHUKUAKY  pe3yibTara
BBIYMCIICHUM, OLIEHKY YHUCJIOBBIX BbIpaXKEHUN
2 YpaBHEHUS U HEPABEHCTBA
21 Pemarp nuHeiHBIE W KBaJpaTHbIE ypaBHEHUS, YPaBHEHHSA, CBOJAIIUECS K HUM,
npocTeimune 1poOHO-pallnoHaIbHbIE YPaBHEHHS
2.2 Pemarp cucteMsl IByX JIMHEHHBIX YpaBHEHHUH C JABYMS MEPEMEHHBIMH U CUCTEMBI
IBYX YPaBHEHHH, B KOTOPHIX OJTHO YPaBHEHHUE HE SBISAETCS TNHEHHBIM
2.3 Pemartp TexcToBhle 3amaun anreOpanmdecKuM CIIOCOOOM C MOMOIIBIO COCTABIIECHUS
YpaBHEHUS WM CUCTEMEI JIBYX YPaBHCHHIA C JIBYMS TIEpEMEHHBIMU
2.4 IIpoBoauTH mpocCTeMile UCCAENOBAHUS YpPaBHEHUHA M CHUCTEM ypaBHEHUM, B TOM
quclie ¢ MPUMEHEHUEM TIpadUuecKuX NpeCTaBIeHU (HampuMmep, YCTaHaBINBATh,
VMEET JIU YPaBHEHUE WM CUCTEMa YPaBHCHHIA PEIICHISI, €CITH UMEET, TO CKOJIBKO)
25 Pemartp nuHeliHBIE HEpaBeHCTBA, KBaIpaTHBIE HEPAaBEHCTBA, M300pakaTh pelIeHue




HCPABCHCTB Ha YHCJIOBOM HpHMOﬁ, 3aIIUChIBATh PEIICHUC C ITIOMOIIBIO CUMBOJIOB

2.6 Pemarp cucTeMbl JTUHEWHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKJIFOYAOIIUC
KBaJIpaTHOE HEPABEHCTBO, M300pakaTh pPeIlIeHNe CUCTEMBI HEPABEHCTB Ha YHCIIOBOM
MPSIMOH, 3aMCHIBATh PEIICHUE C TOMOIIBIO CHMBOJIOB

2.7 Hcnonp30BaTh HEpaBEHCTBA MIPH PEIICHUH PA3THYHBIX 337124

3 OyHKIUH

3.1 Pacrio3naBath  (yHKIMHM W3yYEHHBIX BUAOB. lloKa3piBaTh CXeMaTHYECKH
pacroyoXKeHHEe Ha KOOPAMHATHOM IUIOCKOCTH TpaduKoB (YHKIMIA BUAa: Y=KX,
y=kx+b, y=k/x, y=ax?+bx+c, B 3aBuMcuMOCTM OT 3HadeHHH KOI(PPHUINEHTOB,
OIMCHIBATH CBOMCTBA (pyHKIMI

3.2 [TokasbIBaTh CXEMATHYECKU PACIIONIOKECHUE HA KOOPAMHATHON IJIOCKOCTH TPaPHUKOB
GyHKIMi Buga y = VX, Y = |X| ¥ OnHCBIBaTh CBOWCTBA (DYHKIIMH

3.3 Crpouth W wm300pakaTh CXEMaTHYCCKH TpauKd KBagpaTHUHBIX (QYHKITHH,
OIKCHIBATh CBOMCTBA KBaIPATHYHBIX (PYHKIMH 110 UX TpaduKam

3.4 Pacno3naBath kBajpaTH4Hyr GYHKIUIO 10 (QOpMyle, TPUBOIUTh MPUMEPHI
KBaJ[paTHYHBIX (OYHKIWH U3 pealbHON KHU3HU, PU3HKH, TEOMETPUHI

4 ApudmeTrueckas ¥ reOMETpUUYECKasi IPOTPECCUU

4.1 Pacno3naBaTh apuMeTHUECKYI0 M TEOMETPUYECKYIO NPOTPECCHU TPU Pa3HBIX
crocobax 3a1aHus

4.2 BEITIOTHATH BBIMHCICHUS C UCIOJBL30BaHUEM (HDOpPMYIT N-TO WieHa apu(METHICCKON
Y TEOMETPUIECKON MPOTPEeCcCHii, CYMMBI TIEPBEIX N YJICHOB

4.3 N3ob6paxatp 4iieHbI MOCIe10BaTeIbHOCTH TOYKAMH Ha KOOPAWHATHON TUIOCKOCTH

4.4 Pemarp 3amaum, CBS3aHHBIC C YUCIIOBBIMHU IIOCIIEAOBATCIILHOCTSIMH, B TOM YHCIC

3a/layl W3 PEATbHOW JKW3HU (C HCIONb30BAaHHEM KaIBKYJIATOpa, IH(PPOBBIX
TEXHOJIOTHH)




IMPOBEPAEMBIE 2JIEMEHTbI COAEPKAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3JIeMeHT COEPKAHUS
1 Uwcna v BEIYHACICHUS
11 JpoOu OOBIKHOBEHHBIE M AECATHYHBIC, MEPeX0] OT OXHOW (QOpMBI 3amucu Apoder K
npyroii. IloHsiTHe pauMOHaNBHOTO 4YHWCHa, 3alHCh, CpPaBHEHUE, YHOPSIOYMBAHUE
paIOHATBHBIX YHCET
1.2 Apudmernueckre IeicTBUS ¢ palMOHAIBHBIMU YnciaMu. PeleHue 3amad U3 peanbHOU
MPaKTUKW HA YaCTH, Ha APOOH
1.3 CrereHb ¢ HaTypaJIbHBIM TTOKa3aTeJIeM: OIpelecHue, Mpeodpa3oBaHie BRIPAKCHUN Ha
OCHOBE OIpeeNICHHS, 3aIUCh OONBIINX YHCEI
14 [IporeHTHI, 3amKCh MPOIEHTOB B BHIE NpoOU U IpoOU B BUAC IMPOIICHTOB. Tpu OCHOBHBIC
3aJla4y¥ Ha TPOIICHTHI, PELICHNE 3a/]a4 U3 PeaTbHON MPAKTUKH
15 [TpuMeHeHne MPU3HAKOB IEIMMOCTH, Pa3ioKeHHEe HA MHOKUTEIH HATYPAIbHBIX YHCEI
1.6 PeanbHbIe 3aBICHMOCTH, B TOM YHCIIE ITpsiMasi 1 00paTHast MPOIOPIUOHATEHOCTH
2 AnrebpandecKue BhIPaKEHUS
2.1 [lepemenHbIe, YUCTIOBOE 3HAYECHUE BBIPAKEHUS ¢ NepeMeHHOW. [lomycTUMble 3HAUYECHUS
MepPEeMEHHBIX
2.2 [IpencraBnenne 3aBUCHMOCTH MEXIy BETHYWHAMHU B BUae (Gopmyibl. Beramcienus mo
dbopmynam
2.3 [IpeobpazoBanue OyKBEHHBIX BHIPAKEHHH, TOXKAECTBEHHO PABHBIE BBIPAYKEHUS
2.4 CBOMCTBA CTEIICHH C HATypaIbHBIM ITOKa3aTelIeM
25 OnHowteHsl 1 MHOTOWIEHBI. CTeneHb MHOTOWIeHa. CI0XKeHNe, BEIYUTAHHE, YMHOKEHHUE
MHOTOYJICHOB
2.6 @opMyJibl COKPAIIEHHOTO YMHOMXKEHHUS: KBaJpaT CyMMbl M KBajpaT pasHocTH. Popmyna
Pa3HOCTH KBaJpaToB. Pa3noxeHrne MHOTOWICHOB Ha MHOKHUTEIN
3 YpaBHeHHS
3.1 VYpaBHeHHE, KOPEHb YpaBHEHUsI, IPAaBUIIa TIPEOOPA30BaHUs YPaBHEHHS, PABHOCHILHOCTh
ypaBHEHUI
3.2 JIuHeitHoe ypaBHEHHE C OJHOM TEPEMEHHOM, YMCIO KOpPHEW JIMHEHHOIro ypaBHEHUA,
pellieHe JIUHEUHBIX YpaBHEHUM
3.3 CocraBneHue ypaBHEHHI MO YCIOBHIO 3a/aud. PelleHre TEKCTOBBIX 337ad C TOMOUIBIO
YpaBHEHU I
3.4 JluneitHoe ypaBHEHHE C IByMs IEPEMEHHBIMH U €T0 rpadux
3.5 Cuctema AByX JHMHEHHBIX YpaBHEHHH C JAByMsl IIepeMEHHBIMHU. Pemnenue cucrem
ypaBHEHHUH CrocoboM MOJICTaHOBKH. [IpuMepsl perreHns: TEeKCTOBBIX 3a7jad C IMOMOIIBIO
CHCTEM ypaBHEHUI
4 Koopnunatst u rpadpuku. @yHKIUH
4.1 Koopauaara Touku Ha IPSMOiL
4.2 YucnoBble MPOMEXYTKHU. PaccTosgHre MEXIY IByMsI TOUKaMU KOOPAMHATHON MIPSIMOM
4.3 [IpsamoyronsHas cuctema koopaunHat, ocu OX m Oy. AbGcuucca W opauHaTa TOYKH Ha
KOOPJIMHATHOM TIJIOCKOCTH
4.4 [Ipumeps! rpaduKoB, 3aaaHHbIX GopMmyaamu. YreHre rpad)KoB peaabHBIX 3aBUCUMOCTEH
4.5 [onstne ¢pynkunu. I'paduk Ppynkumuu. CroiicTBa pyHKUIMI




4.6

Jluneitnas pyukius, e€ rpaduk. I'paduk yukuuu y = [X|

4.7 I'paduueckoe pemieHre TMHEHHBIX YPaBHEHUN 1 CUCTEM JTMHEHHBIX YpaBHEHUHN
8 KIIACC
Kon ITpoBepsieMblii 3J1eMEHT CO/IePKAHUS
1 Yucna ¥ BEIYUCIICHUS
1.1 KsagpatHeiii kopenr u3 uucna. Ilonstme o0 uppanuoHanbHOM uucie. JlecsiTHyHbIE
IpUOIVDKEHHS HPPaLOHATIBHBIX YUCET
1.2 CBoiicTBa apupMeTHIECKUX KBaAPAaTHBIX KOPHEH W MX MPUMEHEHHE K MpeoOpa3oBaHHIO
YHCIIOBBIX BBIPAKCHUH U BBIYUCICHUSAM. JleHCTBUTENbHBIC YNCIIA
1.3 CrereHs ¢ enbIM MoKas3aTesieM 1 e€ cBoiicTBa. CTaHmapTHAS 3alliCh YUCITa
2 Anrebpandeckre BBIPaKCHUS
2.1 KBagpaTHslil TpéxuiieH, pa3ioskeHHe KBaAPaTHOTO TPEXUIEHa Ha MHOKHUTEIH
2.2 Anrebpandeckas 1podb. OCHOBHOE CBOMCTBO ajre0panveckoi apoou
2.3 CroxeHue, BEIYUTaHNE, YMHOKECHHE, ACJICHUE alre0pandeckx apooeit
24 PanmonansHbIe BEIpXKEHUS U UX IPeoOpa3oBaHue
3 VYpaBHeHHS U HEpABEHCTBA
3.1 Ksangparnoe ypaBHeHHe, hopMyra KopHel KBaapaTHOTo ypaBHeHU. Teopema Buera
3.2 Pemenue ypaBHeHUH, CBOISMIINXCS K JIMHEWHBIM M KBaPAaTHBIM
3.3 [pocreiimue 1poOHO-paliOHANBHBIC YPaBHEHHS
3.4 I'padnaeckast maTEpHIpETallNs YPaBHEHUH C IBYMS HEPEMEHHBIMH M CHCTEM JIMHEHHBIX
ypaBHEHUH ¢ IBYMs IIepeMeHHBIMU. [IprMephl perieHns CHCTeM HEeTMHEHHBIX YpaBHEHUH
C IByMs IIEpEMEHHBIMU
3.5 Pemrenne TeKCTOBBIX 3a/1a4 aJIreOpandecKuM CIIocoOoM
3.6 YucnoBble HEPABEHCTBA U X CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM TTepeMEeHHON
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIuneliHble HEpaBeHCTBA C OAHOM EpEMEHHOMN
3.10 CucreMbl TMHEWHBIX HEPABEHCTB C OJHOM EpEMEHHOM
4 DyHKITAN
41 [onsatne ¢pynkunu. O61acTh ONpeAenIeHus] U MHOKECTBO 3HaUeHUH (QyHKUnU. CrocoOsI
3aganus GyHKUUH
4.2 I'paduk Qynkiuu. UreHue cBOHCTB PyHKIMHU 10 €€ rpaduky
4.3 [Ipumeps! rpadukoB QyHKLIUH, OTPaXKAIOIIUX PEabHBIE MPOLECCHI
4.4 OyHKIMH, ONUCHIBAIONINE NPSAMYI0 U 00paTHYIO MPOMOPIMOHATIBHBIE 3aBUCUMOCTH, UX
rpaduku
4.5 OyHkmu y =X,y = x3
4.6 Oyukum Y = UK, y = |x|
4.7 I'paduueckoe perieHre ypaBHEHHH U CUCTEM ypaBHEHUH
9 KJIACC

Kon ‘ ITpoBepsieMblii 3J1eMEHT CO/IePKAHUSA




Yucna ¥ BEIYHUCICHUS

11 PanmonaneHble yucna, MPpAaLMOHANBHBIE YWCIA, KOHEYHBIE M OECKOHEYHBIC ICCATHYHBIC
Iipodu
1.2 MHOeCTBO JeHCTBUTEIHHBIX YHCEN, IEHCTBUTEIbHBIC YHCIa KaKk OECKOHEYHbIE JeCITHIHBIC
Ipobu. BzanMHO 0THO3HAYHOE COOTBETCTBHE MEKIY MHOKECTBOM JIEHCTBUTENBHBIX YHCEN U
KOOPIWHATHOM mpsiMoii. CpaBHEHUE TEHCTBUTEIBLHBIX YUCEI
13 ApudmeTrnyeckre ASHCTBUSA C ICHCTBUTEILHBIMH YHCIAMHU
14 Usmepenusi, mnpuOImxeHus, OLEHKU. Pa3Mepel OOBEKTOB OKPYKAIOLIETO  MHpA,
JUITMTENTFHOCTh TIPOLIECCOB B OKpyXkaromieM mupe. [IpuOimkEéHHOE 3HAYCHUE BEIUYMHBI,
TOYHOCTh mpuOmmxenus. Okpyrienue umcen. I[lpukuaka ©  OIEHKAa PE3yIbTaToOB
BBIYHMCIICHUI
2 VYpaBHeHHS U HEpABEHCTBA
2.1 VYpaBHEHHA ¢ OTHON NIEpEMEHHON
2.2 JIuneiinoe ypaBHeHue. PemieHre ypaBHEHUH, CBOAAIIMXCS K TMHEWHBIM
2.3 KBanparHoe ypaBHeHue. Penienue ypaBHEHUM, CBOASIIMXCS K KBaPaTHBIM
24 buxBagpatHoe ypaBHeHue. [IpumMepsl pemieHuss ypaBHEHUH TpeTbel U 4eTBEPTOM CTENeHen
pa3inokeHueM Ha MHOXKHTEIN
2.5 Pemenne qpoOHO-pariOHATLHBIX YPaBHEHHMA
2.6 Cucremsl ypaBHEHUH
2.7 YpaBHeHHE ¢ IBYMS IEPEMEHHBIMH U €T0 TpaduK
2.8 Pemenue cuctem IByX JUHEWHBIX YPaBHEHUN C IByMsI IEPEMEHHBIMU
2.9 Pemnenue cuctem IByX ypaBHEHUM, OJTHO U3 KOTOPBIX TUHEUHOE, a IPYroe — BTOPOM CTENEHU
2.10 I'paduueckas nHTEpIpETALIUS CUCTEMBI YPAaBHEHUH € ABYMS NIEPEMEHHBIMU
211 Penrenne TeKCTOBBIX 3a/1a4 aJIreOpandecKuM CIIocoOoM
2.12 UucoBsle HEPABEHCTBA M UX CBOMCTBA
2.13 Pemenne MMHEHHBIX HEPABEHCTB C OJHOM EpEMEHHOM
2.14 Pemienue cucteM TMHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOM
2.15 KBanpaTHble HepaBEHCTBA
2.16 I'paduueckas nHTEpIpETALUs HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMSI IEPEMEHHBIMU
3 OyHKIMN
3.1 Keagpatnunast ¢yHkius, e€ rpaduk u cBoiictBa. Ilapabojyia, KOOpAWHATHI BEPUIMHBI
napaboIibl, 0Ch CHMMETPHH NTapadoIIbl
3.2 I'paduku pynkumii y=kx, y=kx+b u ux cpoiictsa
3.3 I'paduxu pyuxmmii y=K/X, y = X3 u ux cBoiicTBa
3.4 I'paduxu pynkumii , u ux cBoiicTBa
4 YucnoBsle MOCIe10BaTEIEHOCTH
4.1 OmpeneneHne ©  CIOCOOBI  3alaHUA  YHCJIOBBIX  ITOCIICOBATENILHOCTEH.  3amaHue
MOCJIe0BATEIFHOCTH PEKYPPEHTHOH (popMyroit u hopMyoii N-ro dieHa
4.2 Apudmerrueckast nporpeccusi. DopMynsl N-ro wieHa apuPMETHIECKONW MPOTPECCHH, CYMMBI
MIEPBBIX N YJICHOB
4.3 I'eomerpuueckas mporpeccus. @opmynbl N-TO WieHa TeOMETPUUECKON MPOTPECCHH, CYMMBI
HEPBBIX N WICHOB
4.4 W300paxkeHre WICHOB apHU(pMETHUYECKONM M TI'€OMETPUYECKOHW IPOrPECCHii TOYKAMH Ha
KOOPJIMHATHOM MIOCKOCTH. JIMHEHHBIN U SKCTIOHEHIIUATBHBIA POCT
4.5 CrnoskHble IPOLIEHTHI




IMPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUA K PE3YJIBbTATAM
OCBOEHUWS OCHOBHOM OBPA3OBATEJBbHOHN ITPOT'PAMMBI OCHOBHOT'O

OBILIEI'O OBPA3OBAHUA

Kon
MPoBePsIeMOro
TpedoBaHUs

IIpoBepsieMble TpeGoBaHMS K TMPeAMETHbIM pe3yJbTATAM OCBOEHUSI OCHOBHOIA
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOI0 001ero oopa3oBaHusi Ha ocHoBe ®I'OC

1

YMeHne omnepupoBaTh MOHATHUSIMHU:

MHOXXECTBAMH; YMEHHUE OIEpUPOBaTh MOHATUSAMH: rpad, CBI3HBIN Tpad, depeBo, IHKI,

MHOJKECTBO, IIOJIMHOJKECTBO, OINEPaldU  HaJ
MIPUMEHATh UX IPH PEIIeHNH 3a/1ad; YMEHHE HCIOIb30BaTh rpapueckoe MmpecTaBIeHne
MHOJKECTB JIJISl OTTMCAHMSI pealbHBIX MPOIIECCOB U SBJICHUH, IPU PEIICHUH 3a/1a4 U3 JPYTUX

y‘le6HBIX npeaMeTOB

Ymenne OIEpHUpPOBaTh IMOHATUAMU: OIPCACICHUE, aKCHMOMa, TEOopEMa, AJO0Ka3aTCIbCTBO,
YMCHHEC pPaACIIO3HABATh HCTUHHBIC U JIOXKHBIC BbICKA3bIBAHHWA, MPUBOAWUTL IPHUMEPLI U
KOHTPIIPUMEPHBI, CTPOUTH BBICKA3bIBAHUA U OTPULIAHUS BBICKA3BIBaHUHA

YMeHHne omepupoBaTh MOHATHSIMH: HATYpPaJIbHOE YHCIIO, MPOCTOE W COCTABHOE YHCIIO,
JEIUMOCTh HATypalbHBIX YHUCEN, MPU3HAKU JCIUMOCTH, LIEJI0€ YUCIO0, MOAYJIh YHCIA,
OOBIKHOBEHHAs1 APOOb M JeCATHYHAs ApPoOb, CTAHIAPTHBIA BHJ 4YHCJa, PaI[HOHAIBHOE
YUCIIO0, HPPAlMOHAILHOE YHCIO0, apU(PMETHUYSCKHUI KBaIpaTHBI KOPEHb;

BBITIOJIHATH ,I[Cf’ICTBPIH C 4JucCiiaMH, CpaBHHMBATb W YHNOpAAOYHMBATHL 4YHUCIA, MMPECACTABJIATH

yMEHHE

Yyciia Ha KOOPAMHATHOW MPSAMOM, OKPYTIATh YMCIIA; YMEHHUE JeNaTh MPUKUIKY U OLEHKY
pe3yNbTaTa BEIYHCICHUH

YMeHHUe OomnepupoBaTh MOHITHSAMU: CTENEHb C IENIBIM TOKa3areiaeM, apUPMETHYCCKUI
KBaJIpaTHBII KOpEeHb, MHOTOWIEH, ainre0panmyeckas Ipo0b, TOXKIECTBO; 3HAKOMCTBO C
KOPHEM HATypaJdbHOW CTENEHH OONbIle CIUHHIBI, YMEHUE BBIMOIHATh PACUEThl 110
(dopmyaM, TpeoOpa3oBaHus LENbIX, APOOHO-PANIMOHANTBHBIX BHIPOKEHHN U BRIPAKEHUH C
KOPHSIMH, Da3lOXeHHE MHOTOWIEHA Ha MHOXXHTENIH, B TOM YHCIE C HCIIOJIb30BAaHUEM
(hopMyJT pa3HOCTH KBaIPaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh TOHSATHUSMH: HYHUCIOBOE OJHOM

nepeMeHHoﬁ, YHCJIOBOC HCPABCHCTBO, HCPABCHCTBO C HepeMeHHOfI; YMCHHUC pClIaTh

paBEeHCTBO, ypaBHEHUE C
JIUHCHHBIE W KBaJpaTHBIC YypaBHEHWsI, JPOOHO-pallMOHATbHBIC YpaBHECHUS C OIHOH
MEpEeMEHHOMN, CHUCTEMbl JIBYX JIMHEHWHBIX YypaBHEHUM, JIMHEHHbIE HEpPABEHCTBA U HX
CUCTEMBI, KBaJpaTHbIC U JPOOHO-pAIlOHANBHEIC HEPABEHCTBA C OJHOW IEPEMEHHOW, B
TOM 4YHCIIe TPU PEIICHUH 3a/1ad W3 APYTUX NPEIMETOB M MPAKTHUECKUX 3a]ad; yMEHHE
WCIIONIb30BaTh KOOPAWHATHYIO MPSIMYIO U KOOPIMHATHYIO TUIOCKOCTH JUTSI H300paXKECHUS
pelieHuil ypaBHEHUH, HEPABEHCTB U CUCTEM

VYMeHue omnepupoBaTh MOHATHAMH: (yHKIWSA, Tpaduk GyHKOMM, HyIH (QyHKIUH,

MPOMEKYTKH 3HAKOTOCTOSIHCTBA, NMPOMEKYTKHA BO3pAacTaHuUs, yObIBaHMs, HauOonbliee U
GyHKIHH;

JMHEWHAs

HaMEHbBIIICE  3HAYCHUS YMEHHE MOHATHSIMHU:
MIPOIOPIMOHATIBHOCTD, (hyHKIWHS, (hyHKIWHS,

MPONOPLUOHANBHOCTb, Tapabomna, rumnepbona; yMeHHE CTPOUTh Trpaduku (QyHKIHH,

OTIEpUPOBATh mpsiMast

KBaJpaTHIHas obparHas
WCTIONB30BaTh TpauKH JUIsl ONpENeNiCHHs CBOMCTB TPOIECCOB W 3aBHCUMOCTEH, ISt
pelIeHUs 3a/1ay U3 JPYTUX YYeOHBIX MPEIMETOB M PeajbHOW JKU3HU; YMEHHE BBIPAXKATh
(hopMysiaMu 3aBUCUMOCTH MEKIY BEITHUYNHAMH

YMeHne omnepupoBaTh apudmerudeckas u

TreOMCTPUUCCKAA IMPOrpeCCruu; YMCHHC HCIIOJIb30BATh CBOICTBa HOCJ'IG,Z[OBaTGJ'IBHOCTCfI,

TIOHATHAMMU IoCICA0BATCIIBHOCTD,

(hopMyIBI CYMMBI M OOIIETO WieHa MPH PElIeHWH 3a/ad, B TOM YHCJe 3a7ad U3 APYTux
Y4eOHBIX MPEAMETOB U PEATbHON KU3HH

YMeHHe pemiate 3a7aud pa3HbIX THIOB (B TOM YHCJIE HA IMPOLEHTHI, JOJH W YacCTH,
IBIDKEHHE, padoTy, IEHy TOBApOB M CTOMMOCTBH IOKYNOK W YCIIYT, HAJOTH, 3ala4ydl W3

1




o0JIaCTH yIpaBJICHUs] JIMYHBIMH W CEMEHHBIMH (HHAHCAMH), YMEHHE COCTABIATH
BBIPQ)KCHUSI, YPAaBHCHHUS, HEPABEHCTBA M CHUCTEMBbl IO YCIOBHUIO 3aJadyM, HCCIEIOBATh
MOJYYEHHOE PElIeHUE U OIICHUBATH MPABIONOJO0OHOCTh MOJTYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh NOHATUSAMU: QUTypa, TOUKA, OTPE30K, IpsiMasi, JIyd, JIOMaHasl, yroi,
MHOTOYTOJIbHUK, TPEYTOJIbHUK, PaBHOOCAPEHHBI M PAaBHOCTOPOHHUH TpPEyrOJbHUKH,
IPSAMOYTOJIbHBI TPEyrojibHHUK, MEIUaHa, OMCCEKTpHca M BBICOTAa TPEYrOJbHHUKA,
YeTHIPEXYTOJbHUK, MapajieiorpaMM, poMO, NPSMOYTOJbHHMK, KBaapar, Tpaleuus;
OKPYKHOCTb, KPYT, KacaTeJbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMHU (hpUrypamMu; yMeHHE
pelmaTh 3aa4yy, B TOM YUCJIE U3 IIOBCEAHEBHOMN HU3HU, HA HaXOXKJICHUE T€OMETPUUECKUX
BEJIMYMH C IPUMEHEHNEM M3YUEHHBIX CBOHCTB (Uryp u GpakToB

10

YMeHne omepupoBaTh MOHATHSMHU: PaBEHCTBO (UIyp, PaBEHCTBO TPEYTOJIHHHUKOB,
MapajuleIbHOCTh W MEPIEeHIUKYISPHOCTh  MPSAMBIX, YrOI — MEXIy  IPsIMBIMH,
NEPIEHIUKYISp, HAKJIOHHAsA, NPOeKUus, noaodue ¢Guryp, moJoOHbIE TpPEYroJIbHUKH,
CUMMETpPHUSI OTHOCHTEIBHO TOYKH W TIPSAMOM; YMEHHE paclo3HaBaTh pPaBEHCTBO,
CUMMETpHUIO M ToAoOue (uryp, mapajuiedbHOCTb M NEPHEHIUKYSPHOCTh MPSIMBIX B
OKpY>KaroIeM MHpe

11

YMeHne oneprupoBaTh MOHATHUSMH: JJIUHA, PACCTOSHHUE, Yroil (BeMTWYHMHA yTriia, CHHYC U
KOCHHYC yIJia TPEYrOJIbHWKA), IUIONIa/b;, YMCHHE OILCHUBATH pa3Mepbl NPEAMETOB U
00BEKTOB B OKPYXAMOIIEM MHPE; YMEHUE MPUMEHATH QOPMYIBI TIEpUMETPa H TUIONIAN
MHOTOYTOJBHHUKOB, JIJTMHBI OKPYXXHOCTH U IUIOMAAA Kpyra, o0beMa MpsSMOYTOJBHOTO
napajienenunena; yMeHue IpUMEHITh MPU3HAKU PaBECHCTBA TPEYTrOJBHUKOB, TEOPEMY O
CyMMe YIJIOB TpEyrojibHHKa, TeopeMy I[ludaropa, TpUroHOMETpHYECKHE COOTHOIICHUS
JUTSL BEIYUCIICHUS JJIMH, PACCTOSHUM, TUTOIIa e

12

YMeHne u300paxars ockue GUTypsl U UX KOMOWHAIINY, IPOCTPAHCTBEHHBIE PUTYPBI OT
PYKH, C TIOMOIIBI0 YEPTEKHBIX HHCTPYMEHTOB M 3JEKTPOHHBIX CPEJICTB IO TEKCTOBOMY
WJIU CUMBOJIBHOMY OIKCaHUIO

13

YMeHne onepupoBaTh MOHATHSMH: TPSIMOYTOJbHAs CHCTEMa KOOPAWHAT; KOOPIUHATHI
TOYKH, BEKTOp, CyMMa BEKTOPOB, IIPOM3BEJEHHE BEKTOpa Ha YHCIO, CKaIApHOE
MPOU3BEICHUE BEKTOPOB; YMEHHE HCIONB30BAaTh BEKTOPHl U KOOPAMHATHI IS
MIPEICTaBICHUS JAaHHBIX W PEIIEeHUs 3ajad, B TOM YHCIIE U3 APYTHX YUYEeOHBIX MPEAMETOB U
peaIbHOM KU3HU

14

YMeHHe OomnepupoBaTh IMOHATHUSMHU: CTOJIOMKOBBIC M KPYTOBBIC JUArpamMMbl, TaOIUIHL,
cpeaHee apudmMeTHueckoe, MeauaHa, HauOoibllee M HAMMEHBIIEE 3HAYCHUS, pa3Max
YUCIOBOTO Ha0opa, yMEHHE W3BJICKaTh, WHTEPIPETUPOBATE U MPeoOpa3oBHIBATH
WH(POPMAITUIO, IPEJICTABIICHHYIO B TaONHIIAX M HA THarpaMMax, OTPaXKarollylo CBOHCTBA U
XapaKTEPUCTUKU PEAIbHBIX MPOLECCOB U SIBICHUM; YMEHUE pPACIIO3HABATh U3MEHUYUBEIC
BEJIMYMHBI B OKPY>KAIOIIEM MUPE

15

YMeHHe OmnepupoBaTh TOHATHSAMH: CIIYIalHBIA OMBIT (CIy9alHBIA JKCIICPUMEHT),
3JIEMEHTapHOE COOBITUE (ITEMEHTAPHBIN UCXOJ) CIYYaHOTO OIBITA, CIyYailHOe COOBITHE,
BEPOATHOCTH COOBITHS; YMEHHE HAXOAWTh BEPOSITHOCTU CIYYaHBIX COOBITHI B OIBITaXC
PaBHOBO3MOXXHBIMH 3JI€MEHTAapPHBIMH COOBITHAMH; yMEHHE peIIaTh 3ajadqd METOAOM
OpPraHM30BaHHOTO Tiepedopa W C HCIOJIb30BAaHHUEM TIpaBUia YMHOXXCHHUS;, YMCHHE
OIIEHHWBATh BEPOSATHOCTH DPEATHHBIX COOBITHH W SBICHHUM, MOHUMATh POJb MPAKTUIECKH
JIOCTOBEPHBIX ¥ MaJIOBEPOATHBIX COOBITHI B OKPYXKAFOIIEM MUPE U B )KU3HU; 3HAKOMCTBO C
MTOHSITHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIIUX YHCEN U €r0 POJIBIO B
MacCCOBBIX SBJICHHX

16

YMeHue BHIOMpaTh TOMXOMASIIUN HM3YYCHHBIM METOJ| JUIsl PEIICHUS 3allauyd, MPUBOJUTH
MpPUMEPHl MaTEeMaTHYECKHX 3aKOHOMEPHOCTEH B TPHUPOAE M JKU3HH, PACIIO3HABATH
MPOSIBJICHHE 3aKOHOB MAaTEMAaTHKH B HWCKYCCTBE, ONHCHIBATH OTIEIbHBIC BBIAAIOIINECS
pe3yabTaThl, MOTYYCHHBIC B XO/I€ Pa3BUTHUSI MATEMATUKHU KaK HAYKH, IPUBOJUTE IPUMEPHI
MaTeMaTUYECKUX OTKPBITUNA U UX aBTOPOB B OTEUECTBEHHOW ¥ BCEMUPHOW UCTOPUU

2




IHEPEYEHDb 3JIEMEHTOB COAEPKAHMUS, ITPOBEPAEMBIX HA OI'D ITO

MATEMATHKE

Kon IIpoBepsieMblii 371eMEHT CO/IeP:KAHUA
1 Uwcna v BEIYHACICHUS
11 HartypanbHeie u nenbie uncna. [Ipu3Haku AETMMOCTH LEBIX YHCEI
1.2 OOBIKHOBEHHBIC U JICCITHYHBIC APOOH, MPOIICHTHI, 0ECKOHCUHBIC TIEPUOAUMYCCKUC TPOOH
13 PamonanbsHble yncna. ApugMeTHIecKue onepauny ¢ palioHATEHBIME YHCIaMU
14 JeiicTBuTenbHble yncia. ApuMeTHUECKUE ONEPaliy ¢ NeHCTBUTEILHBIME YHCIaMHU
15 [TpubnmxEHHbIE BEIYNCIICHHS, TPaBHIJIa OKPYTIICHHUS, IPUKHUIKA U OLIEHKA pe3yJIbTaTa BEIYUCICHUN
2 Anrebpanyeckue BBIpaKeHUS
2.1 BykBeHHbIE BbIpaskeHUs (BBIPaKEHHUS C IEPEMEHHBIMI)
2.2 Crenens ¢ nensiM nokasateneM. CTeneHb ¢ paluoHaIBHBIM MoKa3aTesaeM. CBONWCTBA CTETIEHH
2.3 MHorousneHsl
24 AnrebOpandeckas 1po0b
95 ApudmMernuecknii KOpeHb HaTypalbHOW creneHH. JleficTBusic apudMeTHuecKUMU KOPHIMU
' HATypaJbHOM CTEIEHN
3 YpaBHEHHUS U HEPABEHCTBA
3.1 ensie u qpoOHO-pariioHanbHBIC YpaBHEHUS. CHCTEMBI M COBOKYITHOCTH YPaBHEHHI
3.2 Iesnbie u 1poOHO-paoHaIbHbIE HepaBeHCTBAa. CHCTEMBI U COBOKYITHOCTH HEPAaBEHCTB
3.3 Perienne TeKCTOBBIX 3a1a4
4 YucnoBble MOCIEI0BATENBHOCTH
4.1 [ocnenoBaTensHOCTH, CIIOCOOBI 3aJaHHS TIOCIEA0BATEILHOCTEH
4.2 Apudmerrnueckas 1 reoMeTpuuecKkas nporpeccuu. @opMyna CI0KHBIX MPOLEHTOB
5 OyHKIMH
Oynknus, crnocoOwl 3amanus ¢yHkuun. ['paduk Qyrkoun. Obnacte omnpeneneHus # MHOKECTBO
51 3HaueHndt  ¢ynkimun. Hymn  ¢yskmmm.  [IpomexyTkn  3HaKomocTosHCTBA.  IIpomMexyTkH
o MOHOTOHHOCTH (YHKIMH. MakcUMyMbl U MHHUMYyMBbl (yHKUnMH. HaunOomnbinee n HanMeHblee
3HaueHHE (PyHKIMH Ha IPOMEKYTKE
6 KoopnuHatel Ha mpsIMOi U MIJIOCKOCTH
6.1 KoopaunatHas npsamas
6.2 JlexapTOBBI KOOPAWHATHI Ha IIOCKOCTH
7 I'eomeTpus
7.1 I'eomerpuyeckue GUrypsl 1 UX CBOHCTBa
7.2 TpeyronsHUK
7.3 MHOroyroiasHUKH
7.4 OKpyX HOCTb U KpyT
7.5 Wzmepenne reoMeTpuIecKux BETHINH
7.6 BexTops! Ha 10CKOCTH
8 BeposiTHOCT M cTaTHCTHKA
8.1 OnwucarensHas CTaTUCTHKA
8.2 BepositHOCTB




8.3 Kom0Ounaropuka
8.4 MHoxecTBa
8.5 I'padmt

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YHEHHUKA

MakapsiueB FO.H., Munatok H.I'., HemikoB K.W. u apyrue nox pen. Tenaxosckoro C.A.,
MaremaTuka. Anredpa: 7-i kiacc: yriryOnEHHbIN ypOBEHb: YUCOHHUK.
MakapsiueB FO.H., Munmatok H.I'., HemkoB K.W. u apyrue nox pen. Tensaxosckoro C.A.,
Marematuka. Anredpa: 8-i kiacc: yriryOnEHHbIN ypOBEHb: YUCOHHUK.
MakapsrueB FO.H., Munatok H.I'., HemikoB K.W. u apyrue nox pen. Tenaxosckoro C.A.,
Marematuka. Anredpa: 9-i kimacc: yriyOnEHHbIN ypOBeHb: YUCOHUK.

METOAUYECKHUE MATEPHAJIBI U1 YYUTEJIA

Anrebpa 7-9-e Kacchl: YIIIyOJICHHBIA YPOBEHb : METOJIMYECKOE TTOCOOUE TS YIUTEIS.
Anrebpa: 9 Kimacce: IUAAKTHYECKUE MaTepUabl: TOCOOME ISl yHaIuXcsi 001eo0pa3oBaTeIbHBIX
opranuzamuii. A.I'. Mep3nsik, B.b. Tlononckuii

Anrebpa: 8 Kimacce: IUAaKTHUYECKHE MaTepUabl: TOCOOME sl yHaruxcsi 001eo0pa3oBaTeIbHBIX
opranuzamuii. A.I'. Mep3nsik, B.b. Tlononckuii

Anrebpa: 7 kinacc: IUAaKTHYECKUE MaTepUabl: TOCOOME sl yHaruxcsi 001eo0pa3oBaTeIbHBIX
opranuzamuii. A.I'. Mep3nsik, B.b. Tlononckuii

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH UHTEPHET

¢ http://school-collection.edu.ru

¢ http://www.mon.gov.ru

¢ http://www.school.edu.ru

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

¢ http://www.math.1lseptember.ru

e https://resh.edu.ru/

e https://uchi.ru/

e http://www.math.ru
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