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INOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISETCS OJHUM W3 OIOPHBIX KYpCOB OCHOBHOTO 00IIero oOpa3oBaHMs: OHA
o0ecreynBaeT U3y4eHUE APYTUX AMCIUILINH, KaK €CTECTBEHHO-HAYYHOTO, TaK U TYMaHUTApHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOTUMO ISl MPOJODKEHHUS 00pa3oBaHUS M B TOBCEIHEBHOH JKU3HHU.
PasButre y 00yyaronuxcs HayYHbIX IPECTaBICHUN O IPOUCXOXKACHUN U CYIITHOCTH anreOpanyecKux
abcTpakuuii, croco0e OTpakeHUs] MAaTEMaTHYECKOH HAyKOH SBJICHHWH W TPOILECCOB B MPUPOAE H
o011ecTBe, pOJId MATEMAaTUIECKOTO MOJICIMPOBAHUS B HAYYHOM MO3HAHUU U B IPAKTHKE CIIOCOOCTBYET
(1)OpMI/IpOBaHI/IIO HAay4YHOT'O MHUPOBO33PCHUA U KAUYCCTB MBIIIJICHUA, H€O6XOI[I/IMI)IX I aganTainuu B
cOoBpeMeHHOM I poBoM od1iecTBe. M3ydenue anredpsl o0ecreunBaeT pa3BUTHE YMEHUS HA0I01aTh,
CpaBHMBATb, HAXOJUTb 3aKOHOMCPHOCTH, Tpe6yeT KPUTHYHOCTHU  MBIIJICHUA, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JIEHCTBUSL U BBIBOJBI, (DOPMYITUPOBATH YTBEPKICHHUS.
OcBoenune Kypca anreOpbl 00€CTIeYMBAET pPa3BUTHE JIOTUYECKOTO MBIIUICHHS OOYYarOIIUXCs: OHH
UCTIONB3YIOT JEIyKTUBHBIE W MHIYKTUBHBIE pacCyXACHHS, OOO0OIIeHHe U KOHKPETH3AIUIO,
abctparupoBanne wu aHajorutro. OOydeHwme anreOpe mpeArnoiaraeT 3HAYUTEIBHBIA 00BEM
CaMOCTOSITENIbHON  ACSTENbHOCTH OOYYArOMIMXCs, MO3TOMY CaMOCTOATEIbHOE pEIIeHHEe 3aaady
SIBJISICTCS peain3alieil AesITeIbHOCTHOTO TPUHITUIIA O0YUCHHUS.

B cTpykType mporpammbl y4eOHOTO Kypca «AinreOpa» st OCHOBHOTO OOIIEro oOpa3oBaHHS
OCHOBHOE MECTO 3aHHUMAIOT COJCPKATEIbHO-METOAMYECKIE JUHUH: «Yuclia W BBIYUCICHHSY,
«Anrebpandeckrie BBIPAKCHUS», «YPaBHEHHS M HEpaBeHCTBa», «DyHkmum». Kaxmas w3 3THX
COJIPXKATEIHHO-METOIMICCKAX JIMHUIA pa3BUBACTCS Ha MPOTSDKEHUHM TPEX JIET M3YYEHUs Kypca,
B3aUMOJICHCTBYSl C JOPYTMMHU €ro JHMHUSAMH. B Xoze u3yuyeHHs y4eOHOro Kypca OO0ydaromumcs
NPUXOIUTCS JIOTUYECKH PACCyKIaTh, MCIOJIB30BaTh TEOPETHKO-MHOKECTBEHHBIN SI3bIK. B CBs3M C
3TUM B MporpamMmy Y4eOHOro Kypca «Auredpay BKIIOYEHBI HEKOTOPHIE OCHOBBHI JIOTHKH,
NPEJICTaBICHHBIC BO BCEX OCHOBHBIX pa3zeliaX MaTeMaTHYeCKOro 00pa30BaHUS M CIOCOOCTBYIOIIHE
OBJIAACHUTO OGy‘IaIOH_II/IMI/ICH OCHOB YHHBCPCAJIbHOI'O MAaTEMATUYCCKOI'O A3bIKaA. COI[ep)KaTCJIBHOI\/'I n
CTPYKTYPHOIH 0COOCHHOCTBIO Y4eOHOTO Kypca «AJreOpay SBISIETCS €r0 HHTETPUPOBAHHBINA XapaKTep.

Conepxanne JUHUM «YHuca W BBIYUCICHUS» CIIY’KUT OCHOBOW ISl JAJbHEWILIEr0 WU3Y4YEHHUS
MaTEMaTHKH, CIOCOOCTBYET Pa3BUTHIO Y OOYYAIOUIUXCS JIOTMYECKOTO MBIIIICHHS, (POPMUPOBAHUIO
YMGHI/ISI IIOJIB30BATHCA aJIFOpI/ITMaMI/I, a TAK¥XKEe HpI/IO6peTeHI/IIO HpaKTI/I‘IGCKI/IX HaBBIKOB, HCO6XOI[I/IMBIX
JUTSL TIOBCETHEBHOM KM3HU. Pa3BuTHE MOHATHUS O YMCIe HA YPOBHE OCHOBHOTO OOIIero oopazoBaHus
CBSI3aHO C PALMOHAIBHBIMH W HUPPANMOHATBHBIMU YHUCIAMH, (HOpPMUPOBAHHEM MPEICTABICHUNA O
JNEHCTBUTENLHOM YHMCie. 3aBeplICHHEe OCBOCHHS YMCIOBOM JIMHUU OTHECEHO K CpPeAHEMY OOIIeMy
00pa3oBaHMUIo.

Copepxanue IByX anreOpanyeckux JUHUN — «AnreOpanyeckre BHIPAKEHUS» U « Y paBHEHUS U
HEpPaBEHCTBAa» CMOCOOCTBYeT (OPMHPOBAHUIO Y OOYYArONIMXCS MaTeMaTHYECKOTO armmapara,
H€06XOI[I/IMOFO AJie PCUICHUA 3aJa4y MaTCEMaTHKU, CMECXKHBIX npeamMeToB )41 MMPAKTHUKO-
OpPMEHTHPOBAaHHBIX 3a1ady. Ha ypoBHE OCHOBHOro 00Iero oOpa3oBaHUs Y4YEOHBIM MaTepHal
IPYNIIUPYETCS BOKPYT PALMOHAIBHBIX BBIpAaXKEHUH. AlreOpa IEeMOHCTPUPYET 3HAU€HHE MaTEMaTHKH
KaK sI3bIKa JJIs1 TIOCTPOCHUSI MATEMAaTHIECKUX MOJIENICH, OTIMCAHMsI TIPOIIECCOB U SIBIICHHUHA PEabHOTO
mupa. B 3agaum oOydeHuss anreOpe BXOIAT TakKe JalbHEHIIEee pPa3BUTHE alTOPUTMHUYECKOTO
MBIIUICHHUS, HEOOXOJMMOTO, B YaCTHOCTH, ISl OCBOCHHS Kypca HH()OpPMATHKH, W OBJAJICHUC
HaBBIKAMU JIETYKTHBHBIX paccyxaeHuid. IIpeoOpa3oBaHue CHMBOJIBHBIX (DOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXEHHUsI, CIIOCOOHOCTEH K MAaTEeMaTHUYECKOMY TBOPUYECTBY.



Coneprkanvie (QyHKIIHOHATEHO-TPAQUUECKON JIMHUK HAIEJICHO Ha MOJYUYeHHE 00YyYaroIuMHCs
3HAHUM O (YHKIMAX KaK Ba)KHEHINEH MaTEeMaTH4YeCKONH MOJENH JUIsl ONUCAHHWS W HUCCIICIOBAHHUS
Pa3HOOOpa3HBIX MPOIECCOB U SIBICHUU B MpUpoJie U obmiecTBe. M3yuenue marepuana cnocoOCTByeT
Pa3BUTHIO y OOYYaroIIUXCsS YMEHHUs HUCIOJIb30BaTh Pa3IMUHBbIC BBIPA3UTEIBLHBIC CPEICTBA s3bIKA
MaT€éMaTHUKU — CJIOBECHBIC, CHMBOJIMYCCKUC, l"pa(bI/ILIeCKI/IG, BHOCUT BKJIaJd B q)OpMI/IpOBaHI/Ie
NPECTaBICHUN O POJIM MATEMATHKH B PAa3BUTHU [TUBUIIN3AIIUH U KYJITYPHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3ydaeTcst yueOHbIM Kypc «Anredpay, KOTOPBIi
BKJIIOYAET CIICAYIONINE OCHOBHBIE pa3zelibl coaepxanus: «Unciaa u BEIYUCIeHUs», « AnreOpanyeckue

BBIpXKEHUSY, «YpaBHEHUS U HEPABEHCTBaY, « DyHKINN.

Ha u3yuenue yuebHnoro kypca «Anredpa» orBoautcs 306 gyacos: B 7 kitacce — 102 gaca (3 gaca
B Hegeno), B 8 kimacce — 102 vaca (3 gaca B Henenio), B 9 kimacce — 102 vaca (3 gaca B Hezelo).

COJAEP)KAHUE OBYYEHUA

7 KJIACC

Yuciia 1 BLIYUCJICHUA

JlpoOu OOBIKHOBEHHBIE ¥ JIECATHYHBIC, TIEPEXOJ OT OAHOHN (POPMBI 3armUCcH IpoOeH K JAPYTrou.
[TonsATHE paNMOHAIBHOIO 4YMCJIA, 3alACh, CPAaBHEHHUE, YIOPANOYMBAHWE PALMOHAIBHBIX YHCEIL
Apudmernueckre ASUCTBUS C pallMOHAIILHBIMU YHMCIaMuU. Pemenne 3a1au u3 peaibHON MPAKTUKU Ha
4acTH, Ha IPOOH.

CreneHb ¢ HaTypajJbHBIM [TOKA3aTeJIeM: ONIpeIesIEHUE, TPeoOpa30BaHNe BbIPa)KEHUI Ha OCHOBE
oIpeieNIeHus, 3auch 00IbIUX Yrcen. [IporeHThl, 3anuck MPOLEHTOB B BHJIE APOOH U JpoOu B BUE
IIPOLEHTOB. TpH OCHOBHBIC 33a4M Ha NMPOLICHTHI, PEIICHUE 3a7a4 U3 PEAIbHOM NTPaKTUKH.

[IpuMeHEeHNEe TPU3HAKOB ACIUMOCTH, PA3JIOKEHAE HA MHOKUTEIIN HATYPAJIBHBIX YHCEIL.

PeanbHbIC 3aBUCUMOCTH, B TOM YHCIIE IPSMasi M 00paTHast IPOIIOPINOHATBHOCTH.

AsredOpanyeckue BbIpasKeHHsI

IlepeMeHHBIE, YUCIOBOE 3HAYECHHUE BBIPAKECHUS C IMEPEMEHHOW. JlONMyCTUMBIE 3HA4YCHUS
nepeMeHHbIX. [Ipencrapnenne 3aBUCUMOCTH MKy BeIMUMHAMH B BUE GOpMyIbl. Beraucnenus mo
dopmynam. [IpeobpazoBaHne OYKBEHHBIX BBIPaXKEHUH, TOXXKIECTBEHHO paBHbIE BBIPAXKEHUS, IIPAaBUIIA
npeoOpa3oBaHusl CyMM M TPOHM3BEACHWH, NMpaBWIa PACKPHITHSA CKOOOK W TPHBEICHHS MOJOOHBIX

cJlaraCMbIX.

CBoiicTBa CTEIICHU C HATypPaJIbHBIM ITOKA3aTCJICM.



OpnHouneHsl U MHorowieHsl. CreneHb MHorouwieHa. Clo)XeHue, BBIYMTAHHE, YMHO)KEHHUE
MHOTO4JIeHOB. POpMyJIbl COKPAIIEHHOTO YMHOXKEHHUS: KBaIpaT CyMMBI U KBaJpat pasHocTH. Popmyia
Pa3sHOCTH KBaapaToB. Pa3noxkeHre MHOrOWIEHOB HA MHOKUTEIH.

YpaBHeHMS M HEPABEHCTBA

VYpaBHeHHE, KOpEHb YpaBHEHHS, IpaBHJa INPeoOpa3oBaHMs ypaBHEHHs, PABHOCHIBHOCTD
YpaBHEHUU.

JIuHeitHOEe ypaBHEHHE C OJTHOM MEPEMEHHOM, YUCIO KOPHEH JTMHEUHOTO YpaBHEHHUS, pEIICHUE
JUHENHBbIX ypaBHeHUH. CocTaBleHUE YpaBHEHUI MO yCIOBHIO 3a7aul. Pelenne TeKCTOBBIX 3a/1ay C
IIOMOIIBIO YPABHEHHM.

JluneliHoe ypaBHEHHME C JABYMsI MEpEeMEHHBIMU W ero rpaduk. Cucrema ABYX JIMHEHHBIX
ypaBHEHUH ¢ ABYMS TIEpeMEHHBIMH. PelieHne cucteM ypaBHEHUH ClIOcOO0M moicTaHOBKH. [IpumMepsr
pelIeHus: TEKCTOBBIX 3a/a4 C IMOMOIIbIO0 CUCTEM YpaBHEHUI.

DOyHKUUHA

Koopaunara Touku Ha npsamoi. YucioBele MpoMexyTkH. PaccTosiHre Mexay ABYMs TOUYKAMM
KOOPJIMHATHOU IIPSIMOM.

[IpsimoyronbHast cucreMa KoopauHat, ocu Ox u Oy. AOcuucca M opJauHaTa TOYKU Ha
KOOPJMHATHOM mockocTH. [Ipumeps! rpadukoB, 3anaHHbIX GopMmynamu. UteHne rpaiKoB peanbHbIX
3apucumocteil. [lonsitue pynkunu. I'padux pynxmuu. CoiictBa ¢pyHkumid. JIunelinas QyHkus, eé

rpaduk. 'paduk pysakium y = [x|. ['paduueckoe pemieHrne TMHEHHBIX YPAaBHCHUHA U CHCTEM JIMHEHHBIX
YPaBHEHHUHU.

8 KVIACC

Yucaa 1 BEIYHCICHUA

KBampatuelit kopeHb u3 uucna. l[lonsatue o0 wuppanuoHanbHOM uwucne. JlecsaTuuHble
NpHUODKEHNST MppalMOHANBHBIX unceld. CBoiicTBa apuMeTHUECKUX KBAJIPAaTHBIX KOPHEH W HX
MPUMEHEHHE K TPe0O0pa30BaHUIO YUCIOBBIX BBIPAXKEHUIN U BEIYUCICHUAM. [[eHiCTBUTENLHBIC YUCIIA.

Crenenb ¢ LeNbIM NIOKa3areneM U e€ cBoiicTBa. CTaHmapTHas 3alKUCh YHUCIIA.

AnredpanyecKkue BbIpaskeHUsA

KBanpaThblil TpéxuiieH, pa3iaoKeHue KBaJpaTHOro TPEXUICHA Ha MHOKHUTEIIH.

Anrebpanueckas 1po0s. OCHOBHOE CBOMCTBO anredpandeckoit Apoou. CroxeHue, BHIYUTAHHE,
YMHOKEHHE, JieTIeHne anreOpandeckux apooeii. PanronanbHble BRIpXXESHUS U UX PeoOpa3oBaHHe.

YPaBHeHHﬂ N HEPABCHCTBaA



KBanparHoe ypaBHeHHe, popMyIta KOpHEH KBajpaTHOTO ypaBHeHUs. Teopema Buera. Pemenne
ypaBHEHHH, CBOAALIMXCS K JIMHEMHbIM M KBajpaTHbIM. Ilpocreiimue apoOHO-panioHaIbHbIE
YPAaBHECHHS.

I'paduueckas uHTepHpeTalys YpPaBHEHHH C JBYyMs HEPEMEHHBIMH M CHCTEM JIMHEWHBIX
YpaBHEHUU C ABYMs NepeMeHHbIMU. [IpuMepsl pelieHus: CUCTEM HEJIMHEWHBIX YPAaBHEHUN C ABYyMS
MIEPEMEHHBIMH.

Perrenne TeKCTOBBIX 337124 AJIreOpandecKuM CIIoCOOOM.

UucnoBsle HEpAaBEHCTBA U UX CBOMcTBA. HepaBeHCTBO ¢ 01HOM nepeMeHHON. PaBHOCHMIIBHOCTD
HEepaBeHCTB. JInHeliHbIe HEpaBEHCTBA C OAHOM NepeMeHHON. CHCTeMBbl IMHEHHBIX HEPABEHCTB C OJIHOM
[IEPEMEHHOM.

DOyHKUUHA

[Tonsitre dynkuuu. OOIacTh ONpPEEICHUS W MHOXKECTBO 3HaueHWH QyHKIuH. CIocoOBI
3aaHus QYHKITHH.

I'paduk pynkuuu. Utenue coiicTB Gpynkiuu mno e€ rpaduky. [Ipumeps! rpadukoB GyHKIUMH,
OTPaXAOLINX PeabHBIEC POLIECCHI.

OyHKIUHM, OMHCHIBAIOIIME TPSMYI0 M OOpaTHYIO MpPONOPLHUOHATIBHBIE 3aBUCHMOCTH, HUX

rpadukn. OyHKUEH Y =x2, y =x3, ¥ = \x, y=|x|. [paduueckoe pelleHHe ypaBHCHHH H CHCTEM
YpaBHEHUM.

9 KVIACC

Yucaa v BBIYUCTCHUA

PanmonansHblie yncia, UpparMoHaIbHbBIC YHUCIIa, KOHEUHBIE U OECKOHEYHBIE JECATUUHBIC APOOH.
MHOKeCTBO IeHUCTBUTENBHBIX YHCEN, IEHCTBUTENIbHbIC YHCa KaK OECKOHEUHBIE JECITUYHBIE TIPOOH.
B3anmMHO 01HO3HAYHOE COOTBETCTBUE MEKIY MHOKECTBOM JICCTBUTEIBHBIX YHCET U KOOPAUHATHOM
MPSIMOH.

CpaBHeHHE JeCTBUTEIBHBIX YUCEI, apu(METHUECKHE ACUCTBUSA C ACUCTBUTEIHLHBIMU YHNCIAMH.

PaBMepBI 00BEKTOB OKPYKaroIiero Mupa, JIMTCIbHOCTD IIPOLECCOB B OKPYIKAIOIIEM MHUPC.

[Tpubmx€HHOE 3HAYCHNE BEIMYUHBI, TOUHOCTH TTpuoImkenus. Okpyrienue uncen. [Ipukuaka
1 OLICHKA PE3YJbTATOB BHIYUCICHUMH.

YPaBHeHI/IH N HEPpABEHCTBaA

JIlmueitnoe YPaBHCHHUC. Pemenne ypaBHCHI/Iﬁ, CBOAIINXCA K JIMHEHHBIM.



KBanpatHoe ypaBHenue. Pemienue ypaBHEHUM, CBOISIIMXCA K KBaJApaTHbIM. bukBagpaTHOE
ypaBHeHue. I[IpuMepsl pelieHdsi ypaBHEHH TPEThbed M YETBEPTOM CTENEHEH pPa3ioKEHHWEM Ha
MHOKHTEIIH.

Pemenue npoOHO-paliMOHANBHBIX ypaBHEHUH. PelieHue TEKCTOBBIX 3ajad anreOpanyecKum
METOAO0M.

VYpaBHeHUe ¢ ABYMsI IEPEMEHHBIMHU U ero rpaduk. Penienne cucreM IByX JIMHEHHBIX ypaBHEHHH
C AByMs IIEpEMEHHBIMU. PellleHne cucTeM ABYX ypaBHEHUH, OJHO U3 KOTOPBIX JINHEWHOE, a JPYroe —
BTOpOIl cTreneHu. ['paduueckasi UHTEpHIpeTaIs CUCTEMbI YPaBHEHHI ¢ ABYMsI IEPEMEHHBIMHU.

Pemenue TekCTOBBIX 3374 AIreOpandecKuM CIIocoOoM.

YucoBble HEPABEHCTBA U X CBOMCTBA.

PemreHne InMHEHHBIX HEPAaBEHCTB C OJHOW IIEpeMEHHOM. PemeHue cucTeM JIMHEHWHBIX
HEpaBEHCTB C OAHOM mnepemMeHHOM. KBanpaTHble HepaBeHcTBa. ['paduyeckas HHTEpHpeTaus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMs IEPEMEHHBIMHU.

DOYyHKUUHA

Ksagparnunas gynkius, e€ rpaduk u cBorictsa. [Tapabona, KOOpIMHATHI BEPIIMHBI TapaOOJIbI,
0Cb CUMMETPHH TTapadoIIbI.

I'paduxu Gynxmmit: y = kx, y =kx + b, y =k/x, y =x3, y = Vx, y = [x| , # uX cBO¥cTBa.
Yucii0BbIe MOC/IEA0BATEILHOCTH H MIPOrPeCCHH

[ToHsiTHE YMCTOBOM MOCIEAOBATEIBHOCTH. 3aJaHUE IMOCIEI0BATEIIBHOCTH PEKYPPEHTHOM
dbopmytoit u popMyIIoii 1-TO WICHA.

Apudmerndeckas u reoMerpuueckas nporpeccun. @opmysbl n-ro uiaeHa apudmeTnyeckor u
TeOMETPUUYECKON TPOTPECCHil, CYMMBI IEPBBIX 7 YJICHOB.

N300pakeHne dICHOB apu(METHUECKOM ¥ TEeOMETPHYECKOW TMpOrpeccHid TOYKaMH Ha
KOOpPJMHATHOM IIOCKOCTH. JINHEHHBIN U SKCIIOHEHIMAIbHBIA POCT. CII0KHBIE IPOLIECHTHI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA INIPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE  pe3yJbTaThl OCBOEHHUS  IporpamMmbl  y4eOHOro  Kypca  «AnreOpa»
XapaKTEepPU3yIOTCS:

1) narpuoTuyeckoe BOCIIUTAHUE:



MPOSIBJIEHUEM MHTEpEca K IMPOLUIOMY M HACTOSAIIEMY POCCHUICKOM MAaT€MAaTHKH, LIEHHOCTHBIM
OTHOLLEHUEM K JOCTHKEHUSAM POCCHUICKHX MATEMAaTHUKOB M POCCHUIICKOM MaTeMaTH4YE€CKOM IIKOJIbI, K
MCTIOJIB30BAaHUIO 3TUX JOCTIKEHUH B APYTUX HAyKax M MPUKIIAJHBIX cepax;

2) rpaskIaHCKOe M TyXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

TOTOBHOCTBIO K BBINIOJHEHUIO OOS3aHHOCTEH TpaKAaHWHA M peaju3ald ero Ipas,
IPE/ICTaBICHNEM O MaTEeMaTHYECKUX OCHOBAX (DyHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD, SIBICHHH,
Ipolenyp TPaKAAHCKOTO 00IecTBa (HampuMep, BBHIOOPHI, ONPOCHI), TOTOBHOCTHIO K OOCYKIICHHIO
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C NMPAKTUYECKUM NMPHMEHEHHUEM TOCTIKCHUI HAayKH, OCO3HAHUEM
BaYXHOCTH MOPAJIbHO-3THYECKUX IMPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyaoBOe BocUTaHHeE:

YCTAaHOBKOM Ha AaKTUBHOE YYacTU€ B pELICHUHM NPAKTUYECKHX 3aJad MaTeMaTH4eCKON
HAIpaBJICHHOCTH, OCO3HAHMEM BaXHOCTH MAaTEMaTHMYECKOro 0oO0pa30oBaHUs HA MPOTSDKEHUHM BCEH
KU3HU I YCHEIIHOM Npo(eCCUOHATBHOW NEATENbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM M TOCTPOCHUEM HHAWBUAYAIBHOM TPAaeKTOPHM OOpa30BaHMS M JKU3HEHHBIX
IUTAHOB € YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTEIO K OMOIHNOHAJIIBHOMY U 3CTCTUYCCKOMY BOCHPHUATUIO MATEMATHYCCKUX O6’I)GKTOB,
3aJa4, peLHCHI/IfI, paCCY)K,I[eHI/Iﬁ, YMCHUIO BUACTh MATCMATHUYCCKUC 3aKOHOMCPHOCTHU B UCKYCCTBC,

5) HeHHOCTH HAYYHOT0 MO3HAHMS:

OpUEHTAllMe B JESATENbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4HbBIX NpEICTaBiICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS YE€JIOBEKa, MPUPOABl W OOLIECTBa, MOHUMAHUEM
MaTEeMaTHYeCKOH HAYKH KaK C)ephl YeJIOBEUSCKOM IeATEILHOCTH, ITANOB €€ Pa3BUTHS U 3HAYNMOCTH
JUISl Pa3BUTHS IUBUIIU3ALMY, OBJIAJICHUEM SI3bIKOM MAaT€MaTUKH U MAaT€MaTUYECKOW KYyJIbTypOW Kak
CPEICTBOM TIO3HAHUS MHUpPa, OBJAJECHHUEM MPOCTEHIIMMH HABBIKAMH  HMCCIEI0BATEIbCKON
JIeATEIBbHOCTH;

6) pusuyeckoe BocnuTaHue, (POPMHUPOBAHUE KYJIbTYPbI 3A0POBbS H IMOLIMOHAJILHOIO
OJ1aromoJtyumsi:

TOTOBHOCTBIO NPHMEHSATh MAaTeMaTHUECKUE 3HAHHMS B MHTEPECaX CBOETO 370POBBS, BEACHUS
31M0poBOro obOpasza KU3HMU (370pOBOE TMUTaHHUE, COATAHCHPOBAHHBIM PEXKHUM 3aHATHH WU OTIbIXA,
peryisipHass (u3nueckas aKTUBHOCTh), C(HOPMUPOBAHHOCTHIO HaBBIKA pe(IeKCHH, MPU3HAHUEM
CBOETO ITpaBa Ha OUIMOKY M TAKOTO K€ MpaBa APYroro 4eIoBeKa;

7) 3K0JIOTHYECKOe BOCTIUTAHUE:

OpHeHTaHI/Ieﬁ Ha TMPUMCHCHHUEC MATCMAaTUYCCKUX 3HAHUU AJi1 pClICHUA 3aJa4d B oOnactu
COXPaHHOCTH OKpPYKAIOIIEH Cpeapl, IUIAHUPOBAaHUS IIOCTYIIKOB W OICHKH WX BO3MOXHBIX
MOCIEACTBUMA JUISI OKPYXKAIOIIeH Cpenbl, OCO3HAaHWEM TJ00aIhbHOr0 XapakTepa SKOJIOTHUYECKHX

npo0JieM U myTel UX peleHus;

8) ajanTanus K M3MEHAIOIIUMCS YCJIOBUSIM COMAJIbHON M NPUPOIHOM cpeabl:



TOTOBHOCTBIO K JIEWCTBUSM B YCJIOBUSAX HEONPENEIEHHOCTH, IMOBBIIIEHUIO YpPOBHS CBOEM
KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO IeATEeIbHOCTh, B TOM YHCJIE YMEHUE YUUTHCA Y IPYTUX JIIOJICH,
puoOpeTaTh B COBMECTHOM JEATEILHOCTH HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIUN U3 OTBITA APYTHX;

HEOOXOUMOCTBIO B (POPMHPOBAHWUM HOBBIX 3HAHUH, B TOM 4YHCIEe (OPMYIHPOBATH WJIEH,
HOHATHS, TUIOTE3bl 00 OOBEKTaX M SBJICHUSAX, B TOM YHCIIE paHEE HEM3BECTHBIX, OCO3HABaTh
ne(UIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYALIMIO, BOCHIPUHUMATD CTPECCOBYIO CHTYalHIO KaK
BBI30B, TpeOYyIOIUI KOHTPMEp, KOPPEKTUPOBaTh IPUHUMAEMble pEIIeHUs U ACHCTBUS,
(bopMyIHpOBATH M OLICHUBATH PUCKHU H MTOCIEACTBUS, ((OPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe 1elCTBUS

Bba3oBble Jornveckue AeiicTBUs:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHBbIC MPHU3HAKA MaTEeMaTHYeCKHX OOBEKTOB, MOHSATHUH,
OTHOLICHUA MEXIYy TMOHATHAMH, (QOPMYIHUPOBATH ONpEACNCHUS MOHATHH, YyCTaHaBIUBAThH
CYILIECTBEHHBI TMPU3HAK KJIaCCHU(PHUKAIMU, OCHOBAHUS JUIsi OOOOUICHHS U CPaBHEHMS, KPUTEPUHU
MPOBOAMMOTO aHAJIH3A;

BOCIPUHUMATh, (POPMYIHPOBATh U MPEeoOPa30BIBATH CYKICHHS: YTBEPIUTEIbHbIE U OTPULIATEIbHBIE,
CAMHHUYHBIC, YaCTHBLIC U OGH.II/IC, YCJIOBHBIC;

BBISBJISITH MaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U NPOTUBOpEUHs B (akTax, NaHHBIX,
HAOJIONCHUSAX W YTBEPXKACHUAX, NpEIsiaraTb KPUTEPUU IS BBIABICHUS 3aKOHOMEPHOCTEH W
MIPOTUBOPEUUI;

ACJIaTb BBIBO/JbI C UCITIOJIb30BAHUCM 3aKOHOB JIOTUKH, ACAYKTUBHBIX U UHAYKTUBHBIX YMO3aKqueHHﬁ,
YMO3aKJIIOUEHHI 110 aHaJIOTUH;

pa3duparthb J0Ka3aTENbCTBA MAaTEMATUYECKUX YTBEPKICHUH (TpsIMbIE M OT MPOTUBHOTO), IPOBOJIUTH
CaMOCTOSITEJIbHO ~ HECJIOXKHBIE  JIOKa3aTelbCTBAa  MaTeMaTHUeCKUX  (PakToB,  BBICTpaUBAaTh
apryMEHTaLUIO, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PacCyKICHHS;
BBIOMPATH CIIOCO0 perieHus yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHHUs, BELIOMPATh
HauboJIee MOAXOIAINHN ¢ YIETOM CAaMOCTOSTEIHHO BBIICTICHHBIX KPUTEPHUER).

Ba3oBbie ncciiegoBaTeiLCKue 1eliCTBUA:

UCTIO0JIB30BaTh BOIPOCH! KaK MCCIICAOBATEIILCKUNA MHCTPYMEHT MO3HAHHS, (OPMYJIUPOBATH BOIPOCHI,
buKCHpYOIKE MPOTUBOPEUNE, MPOOJIEMY, CaMOCTOSTEILHO YCTaHABIMBATH MCKOMOE W JIAHHOE,
(bopMHpOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIIHIO, MHCHHE;

MPOBOJMTH IO CAMOCTOSITEIBHO COCTaBJICHHOMY IUTAHY HECJIOKHBIH DKCIEPHUMEHT, HEOOIBIIOe
UCCIICIOBAHKE 110 YCTAHOBICHHIO 0COOEHHOCTEH MaTeMaTHYECKOT0 00bEKTa, 3aBUCMOCTEH 0ObEKTOB
MEXIy CO0OI;



CaMOCTOSITEJIBHO  (POPMYJIUPOBAaTh OOOOIICHHWS W BBIBOJABI 1O pe3yJibTaTaM IPOBEIEHHOTO
HAOJIIOICHUS, WCCIICIOBAHMS, OIICHUBATh JIOCTOBEPHOCTH IOJIYYCHHBIX pPE3YJIbTATOB, BHIBOJOB H
0000111eHHI];

NPOTHO3UPOBATh BO3MOXKHOE pAa3BHTHE IIPOIECCA, a TAKKE BBIIBUTATH TPEANOJIOKEHUS O €ro
pa3BI/ITI/II/I B HOBBIX YCJ'IOBI/IHX.

Pabora ¢ undopmanmeii:

BBISIBIISITH HEJOCTATOYHOCTh U M30BITOYHOCTh MH(OPMALIUH, JAHHBIX, HEOOXOIUMBIX JJISI PELICHUS
3a/1a4H;

BbIOMpATh, aHATU3UPOBATh, CUCTEMATU3UPOBATH W MHTEPIPETUPOBATH MH(POPMALUIO pa3TMYHBIX
BUJIOB U (hOpM IpeICTaBICHUS;

BbIOMpaTh (opMy MpelcTaBlieHUs] MH(GOpMAIMK M WIUIIOCTPUPOBATH PELIaeMble 3a/laud CXeMaMu,
IrarpaMMaMu, HHOU TpaguKol M UX KOMOMHAIIUSIMH,

OLICHUBATh HAAEKHOCTh HH(POpPMAIMM 1O KPUTEPUSAM, MPEAJOKEHHbIM y4YUTENIeM WM
c(OpMYIHPOBAHHBIM CAMOCTOSTEIIHHO.

KoMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIE 1eliCTBUSA:

BOCIIPUHUMATH B (DOPMYJIHPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBHSIMH U IEJIIMU OOIICHUS, SICHO,
TOYHO, TPAMOTHO BbIpa)kaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U TMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS
0 X0y PEIICHUS 3a/1a9l, KOMMEHTHUPOBATh MIOTYyUYEHHBINA Pe3yJIbTaT;

B X0/ OOCY>XKJEHHS 3a/laBaTh BOIPOCHI MO CYIIECTBY 00CYXIaeMOil TeMbl, MPoOIeMbl, pelraeMoit
3aJla4y¥, BBICKA3bIBATh HWJCH, HAIICJICHHBIE HAa TOWCK PEIICHHUs, COMOCTABISTH CBOU CYXKICHHUS C
CY)KIEHUSIMU JIPYTUX YYaCTHUKOB JHaliora, OOHApyXHBaThb pazU4Me W CXOACTBO MO3UIUH, B
KOPPEKTHOH opMme GopMyITupOoBaTh Pa3HOTIACHS, CBOM BO3PAXKECHHUS;

NPEICTaBIATh  pe3yJbTaThl  pelIeHHs  3aJadyd, OKCIepHMEHTa, HCCIEIOBaHMs, IPOEKTa,
CaMOCTOSITENILHO BBIOMpPATh (hOpMAT BHICTYIUICHHUS C YUETOM 3aJlad MPE3EHTAIlMH U OCOOCHHOCTEH
ayJ IMTOPUH;

MOHUMATh M WCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUAYaTbHOW paOOTHI MPH PEIICHUU
y4eOHBIX MaTeMaTUYECKUX 3a/1a4;

MPUHUMATH IIEJIb COBMECTHOHN [ESATEIBHOCTH, IUIAHUPOBATH OPTaHHM3AIMI0 COBMECTHOW pabOTHI,
pacrpenensaTh BUIbl paboT, JOTOBApUBATHCS, 00CYkKIAaTh MPOIECC U pe3ynbTaT paboThl, 00001mAaTh
MHEHMS HECKOJIbKUX JTIOJICH;

y4acTBOBATh B TPYNIOBBIX (hopmMax padboThI (00CYykIeHNsA, 0OOMEH MHEHHSIMH, MO3TOBBIE IITYPMbI U
JPYTHE), BBITIOIHATH CBOIO YacTh pa0bOThI M KOOPAUHUPOBATH CBOM JEHCTBUS C IPYTUMHU YICHAMHU
KOMaHJbl, OLIEHWBAaTh KayecTBO CBOEro BKJIaJAa B OOMMH TPOAYKT IO KPUTEPUSM,
c(hOpMyITMPOBAHHBIM YUYACTHHUKAMHU B3aUMO/ICHCTBUS.

PeryasiTuBHble YHHUBEpPCcAJIbHbIE Y4eOHbIE 1eHCTBUSA

Camoopranuzaums:

CaMOCTOSITEJIPHO COCTAaBJIAThH IUIAH, aJTOPUTM PEIICHHs 3a1a4yu (WIH €Tr0 4acTh), BRIOUpATh CIIOCO0
pelieHus ¢ y4€TOM HMMEIOIIMXCS PEeCypCoOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUI ¢ y4€TOM HOBOI MH(OpMAIIHH.

CaMOKOHTpO.TIb, IMOLMOHAIbHDbII HHTEJJIEKT:

BIIQJIETh  CIOCOOAMHM  CaMOTPOBEPKH, CAMOKOHTPOJS Tpollecca M pe3ysibTara  PelIeHUs
MaTeMaTUIEeCKOM 3a1adu;



IPEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3ZHUKHYTh IPH PEIICHUHU 337a4l, BHOCUTh KOPPEKTUBHI B
JIeSITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAlIEHHBIX OIINOOK, BBIABICHHBIX TPYAHOCTEH;
OILICHUBATh COOTBETCTBHE PE3yJIbTaTa NEATEILHOCTH IOCTABICHHON LENH W YCJIOBUSAM, OOBSCHSTH
OPUYMHBI  JTOCTM)KEHUS WJIM HENOCTWKECHHs IeNIM, HaxOJUTh OIIMOKY, JaBaTh OLEHKY
IPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATDBI

K xoHnity o0yuenus B 7 kjacce 00y4Jaronuiics MOJyYuT CIEIYIONINE TPEAMETHBIC PE3yIbTaThI:

Yucaa 1 BEIYMCJIEHUSA

BbimonHATe, coderass YCTHbIE M NUCbMEHHBIE NPUEMBI, apuUPMETHUYECKHE JeHCTBUS C
palMOHaIbHBIMU YHCIAMU.

HaxoauTh 3HaueHHs YUCIIOBBIX BBIPAKEHUH, MPUMEHATH Pa3HOOOpa3HbIe CIOCOObI U MPUEMBI
BBIYHCIICHHS 3HAUCHUN APOOHBIX BBIPAKEHUH, COAECPKAIINX OOBIKHOBEHHBIE U ACCSITUYHBIC JPOOH.

[TepexoauTh OT oHON (HOPMBI 3aIHCH YHCEI K IPpyToi (MpeoOpa3oBhIBaTh ACCATHYHYIO APOODH
B OOBIKHOBEHHY0, OOBIKHOBEHHYIO B IECSITUYHYIO, B YACTHOCTH B OECKOHEUHYIO IECATHUHYIO APOOB).

CpaBHUBATh U YIIOPSA0UYMBATh PALIMOHAJIBHBIE YNCIIA.
OxpyrisTh uucna.

BreimonsaTs INPUKUAKY U OLCHKY peE3yJibTaTa BBIHHCHCHHﬁ, OLICHKY 3HAUEHUN YHCJIOBBIX
BLIpa)KeHHﬁ. BrimonaaTs IIGfICTBPI}I CO CTCIICHAMMU C HATYPAJIbHBIMU ITOKAa3aTCIISIMU.

HpI/IMeHHTL IMMPU3HAKU ACIIUMOCTHU, PA3JIOKCHUC HA MHOKHUTCIIU HATYpPAJIbHBIX YUCCII.

Pemarn IMPAKTUKO-OPUCHTUPOBAHHBIC 3ajda4H, CBA3aHHLBIC C OTHOUICHUCM  BCJIMYUH,
MMPOMNMOPUUOHAJIBHOCTBIO BCJIMYUH, MPOUCHTAMHA, UHTCPIPCTUPOBATL PE3YJIbTAThI PCHICHUA 3adad C
y‘léTOM OrpaHH‘leHI/Ifl, CBSI3aHHBIX CO CBOMCTBaAMU paccMaTpuBaACMBIX 00BEKTOB.

AJiredpanyeckue BbIpaKeHUs

Hcnonp30BaTh anreOpandeckyro TEPMHHOJOTHIO M CHMBOJMKY, NPUMEHATh €€ B Ipolecce
OCBOCHHS y4eOHOT0 MaTepuania.

HaxoauTte 3HaueHUS 6YKBCHHBIX BBIpa)KCHI/Iﬁ IIpU 3a1aHHbIX 3HAYCHUAX IICPCMCHHBIX.

BeInonHATE mpeoOpa3oBaHMsi LENOrO BBIPAKCHUS B MHOTOWICH MHPHUBEICHHEM IMOJ00HBIX
CJIaraeMbIX, PaCKpbITHEM CKOOOK.



BhINONHATE YMHOXKEHHE OJJHOWJIEHA HA MHOTOWIEH U MHOI'OWJIE€HAa HA MHOTOUIEH, IPUMEHSATh
dbopMyIIbl KBaJipaTa CyMMBI U KBaJjpaTa pa3HOCTH.

OcymiecTBIATh Pa3ioKeHHEe MHOTOWIEHOB HA MHOXKUTENIM C MMOMOIIBIO BEIHECEHHS 32 CKOOKH
00I11eT0 MHOXKHTEJSI, TPYNITUPOBKHU CIIaraeMbIX, IPUMEHEHHS (DOPMYJT COKPAIIEHHOTO YMHOXKECHHUS.

[TpumeHsaTH TpeoOpa30BaHUsI MHOTOWICHOB JUIsl PELICHUS pa3IMYHBIX 3a/1a4 U3 MaTeMAaTUKH,
CMEXHBIX IIPEAMETOB, U3 PEaTbHON IPAKTUKU.

Hcnonw30BaTh CBOWMCTBA CTENEHEH C HATypajdbHBIMH TIOKA3aTeNIMH Il TIpeoOpa3OBaHMs
BBIPAYKCHH.

YPaBHeHI/Iﬂ H HEPABCHCTBaA

Pemiate nuHEHHBIE ypaBHEHHS C OJHOM MEPEMEHHOW, NPUMEHsS MpaBujiia MNepexoaa OT
HCXOJHOTO yPaBHEHUS K paBHOCUILHOMY eMy. [IpoBepsTh, SBISETCS M YUCIO KOPHEM YpaBHEHUSI.

[TpuMeHsTH rpaduueckre MeTObI IPH PEILICHUH JTUHEHHBIX YPAaBHEHUH U UX CUCTEM.

[TonGupath mpuMepsl Map 4YUCeN, SBISIOMUXCA PELICHHEM JHMHEHHOrOo ypaBHEHHs C JBYMs
IIEPEMEHHBIMH.

CTpouTh B KOOPJMHATHON IJIOCKOCTH TpauK JMHEHHOTO YPaBHEHUS C JABYMS I€PEMEHHBIMHU,
MOJIB3YSICh TPAaUKOM, IPUBOIUTH IPHUMEPHI PEIICHUS YPaBHEHUSI.

Pemrate cucteMsl IByX TMHEHHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMH, B TOM YHCIIE IPaUIECKH.

CocTaBnaTh M pelaTh JUHEHHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX ypaBHEHUH 110 YCIOBUIO
3aJla4¥, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a1a4M ITOJIy4ECHHBIN pe3ynbTar.

DOyHKINA

N3o0paxkaTh HaA KOOPAMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOPAMHATAM,
Jy4H, OTPE3KH, HHTEPBAJIbI, 3aITUCHIBATH YHCIOBBIC TPOMEKYTKH Ha alNreOpandeckoM s3bIKe.

OTMeyaTh B KOOPAMHATHOM MJIOCKOCTH TOYKHU MO 33JaHHBIM KOOPAMHATaM, CTPOUTH Tpa(UKH
nuHeHHBIX QyHKIuil. CTpouTh rpaduk GyHKIMH y = |X|.

OnuceiBaTh C MOMOIIBI0 (DYHKIUNA M3BECTHBIC 3aBHCHUMOCTH MEXIY BEIHUYMHAMHU: CKOPOCTD,
BpeMsl, paCCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOUMOCTD, IPOU3BOJAUTEILHOCTD, BpeMsi, 00bEM pabOTHI.

HaxonuTs 3HaueHne QyHKIMH IO 3HAYCHUIO €€ apryMeHTa.

[TonumaTh rpaduueckuil crmoco0 NpeACTaBICHUS W aHaNM3a HHGOPMAIMH, W3BIEKAaTh M
MHTEPIIPETHPOBATh HHPOPMAIHIO U3 TPA(QUKOB PEaTbHBIX MPOIECCOB U 3aBUCUMOCTEH.

K koH1y 00yuenus B 8 kiiacce o0yyaromuiics MoJiyquT CleayIoIIe MpeIMeTHbIE Pe3yIbTaThl:



Yuciia 1 BLIYUCJICHUA

Hcnonp30BaTh HaydalbHBIE IIPEICTABICHHSA O MHOXECTBE JACUCTBUTEIBHBIX YHMCEN UL
CPaBHEHUs, OKpYIJIEHHs M BBIYMUCICHUH, M300pakaTh JCWCTBUTENbHBIE YHCIA TOYKAMHU Ha
KOOPJIMHATHOM IIPSIMOM.

[IpumeHsTh MOHATHE apu(PMETHYECKOTO KBAaJPATHOTO KOPHS, HAXOIUTh KBaJpaTHbIE KOPHH,
UCTONB3ysl TpU HEOOXOAMMOCTH KAaJIbKYJIATOpP, BBINOJHATE NpeoOpa3oBaHMs BbIpaXKEHUH,
CoZepKalIUX KBaIpaTHbIE KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEH.

I/ICHOHB3OBaTB 3aIIMCHU 60J'H>I_HI/IX " MaJIbIX YUCECJI C MIOMOIIIBIO ACCATHUYHBIX I[pOGGfI nu CTCHCHCﬁ
gucia 10.

AnareOpanyeckne BbIPaKeHUsA

HpI/IMeHHTB IOHATHUEC CTCIICHHU C LICJIBIM ITIOKAa3aTCJICM, BBITIOJIHATH Hp€O6paSOBaHI/I$I BBIpEDKGHHfI,
coACpKalUX CTCIICHU C ICJIbIM IMOKAa3aTCIIEM.

BbInonmHATE TOXKAECTBEHHbIE MPeoOpa3oBaHusl pPallMOHAIBHBIX BBIPaXXEHUIM Ha OCHOBE MpaBUII
JEHCTBUI HaJl MHOTOYWICHAMH U alNreOpandecKuMu IpoosMu.

PacknanwiBaTh KBaI[paTHbIﬁ TpéX‘-IJ'IeH Ha MHOXXUTCIIH.

[TpumeHnsaTh TpeoOpa3oBaHUs BBIPAXKEHUM A peLIeHHs pa3iIMyHbIX 33Jad U3 MaTeMAaTUKH,
CMEXKHBIX NIPEIMETOB, U3 PEAIILHON ITPAKTUKHU.

YpaBHeHMsI M HEPABEHCTBA

Pemarsn J'II/IHGI\/’IHBIC, KBAaJApPATHBIC YPABHCHUS U PALIMOHAJIBHBIC YPABHCHUA, CBOAAIIUCCA K HUM,
CUCTCMBI ABYX ypaBHCHI/Iﬁ C AByMA NICPCMCHHBIMH.

IIpoBOANUTE NpPOCTEHIINE MCCIECNOBAaHUSA YPABHEHUNM U CUCTEM YpPAaBHEHUH, B TOM YHUCIE C
IPUMEHEHHEM TpaMuecKuX IMpeICTaBIeHUN (ycTaHaBIMBaTb, UMEET JIM YPABHEHUE WJIIM CHCTEMa
YPaBHEHMH PELLIEHUs, €CIIU UMEET, TO CKOJIBKO, U IPOYEE).

[lepexoauTh OT CIOBECHON (HOPMYITUPOBKH 3a/1auu K €€ aaredpandeckoi MoJenu ¢ MOMOIIbIO
COCTaBJICHUS YPABHEHMSI UJIU CUCTEMBI YPaBHEHU I, NHTEPIIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM
3aJ1a4M [TOJIy4ECHHBII pe3ynbTar.

IIpuMeHsITh CBOMCTBA YMCIOBBIX HEPABEHCTB [UIsl CPAaBHEHHUs, OLICHKHM, PEIIaTh JIMHEHWHBIC
HEPaBEHCTBA C OJTHOW MEPEMEHHON U MX CHUCTEMBI, 1aBaTh rpa)uuecKyI0 WITIOCTPALUIO0 MHOXKECTBA
pEILIECHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUH
[TonuMathe ¥ WCMONB30BaTh (YHKIIMOHATIBHBIC TOHATHS M S3bIK (TEPMHUHBI, CHMBOJIHYECKHE

0003HaUeHHs), ONMPEACIATh 3HaueHHE (DYHKIIMH MO 3HAYCHHIO apryMEHTa, OIPEICNIATh CBOWCTBA
GyHKIMY 110 e€ rpaduKy.



Ctpouth rpaduKu JIeMEHTApHBIX (PYHKIIUNA BHIA:

y=Kk/x, y =x2, y=x3,y = x|, y = VX, OHCBIBATH CBOMCTBA YHCIOBON (GYHKIIHH 110 &8 rpaduKy.

K xonity o0yuenus B 9 kiiacce 00y4aronuics MoyquT CIEIYIONINE TPEAMETHBIC PE3yIbTaThl:
Yucsia v BbIYUCTICHUSA
CpaBHUBATh U YIIOPSAI0YMBATEH PAllMOHANIBHBIE U UPPALlMOHATLHBIC YHCIIA.

BreimonsaTs apI/I(I)MeTI/I‘-IeCKI/IC ,HeﬁCTBHﬂ C paluOHAJIbHBIMU YHCJIAMH, COYCTasA YCTHBIC U
IIMCHbMCHHBIC HpI/IéMbI, BBIITOJIHATDL BBIYUCIICHUSA C UPPAUOHAJIbHBIMUA YU CJIAMU.

HaXOI[I/ITI: 3HAUCHMS CTEIeHEH C OCIbIMHU IIOKa3aTCIIIMHU M KOpHefI, BBIYMCIIATh 3HAYCHUA
YHUCJIOBBIX BI)Ipa)KeHI/II\/JI.

OKp}/l"J'IflTI) [IGI\/'ICTBI/ITGJ'II)HI)IC YuCjia, BBIIOJHATL MMPUKUAKY PE3yJibTaTra BBIqHCHeHHfI, OLICHKY
YHCJIIOBBIX BLIpa)KeHPIfI.

YPaBHeHI/Iﬂ N HEPABCHCTBaA

Pemartp nuHelHble U KBaJgpaTHbIE ypaBHEHUS, YPaBHEHMsI, CBOJASAIIUECS K HUM, MPOCTEHIINE
IpOOHO-pallMOHANIbHBIE YPABHEHHUS.

Pemars cucreMnl ABYX JIMHEUHBIX ypaBHeHI/Iﬁ C IBYMs IICPEMCHHBIMU U CHCTCMBI [BYX
ypaBHeHHﬁ, B KOTOPBIX OJJHO YPABHCHHEC HC ABJIACTCA JIMHCHHBIM.

Pemate TexcTOBBIE 3a/auu anreOpandecKuM CIOCOOOM C TMOMOIIBIO COCTABIICHUS YPAaBHEHHS
WM CUCTEMBI IBYX YPaBHEHUH C IByMsI IEPEMEHHBIMH.

[IpoBoauTh mpocCTEHIINE UCCIACTOBAHHUS YPABHEHHH M CHUCTEM YpPAaBHEHHM, B TOM YHUCIE C
NpUMEHEHHEM rpaduueckux mpeacTaBieHUl (ycTaHAaBIMBaTh, UMEET JU YpaBHEHUE WIH CHUCTEMaA
ypaBHEHUM PEIICHHMs, €CIIM UMEET, TO CKOJIbKO, U TIpouee).

Pemrates nuHeliHBIC HEPAaBEHCTBA, KBAaIpaTHBIC HEPABEHCTBA, H300pakaTh PEIICHHE HEPABEHCTB
Ha YUCJIOBOM MPSAMOM, 3aIMChIBATh PELICHUE C IIOMOLIbIO CUMBOJIOB.

Pemrate cucteMbl TUHEHHBIX HEPaBEHCTB, CUCTEMbl HEPABEHCTB, BKIIOYAIOLIME KBAJpPaTHOE
HEPABEHCTBO, W300pa)kaTh PEIICHHE CHCTEMbl HEPAaBEHCTB HA YHUCJIOBON NPSIMOM, 3alUCHIBAThH
pELIECHHE C IIOMOILBIO CUMBOJIOB.

Hcnonbs3oBaTh HEpaBEHCTBA MPU PELICHUH PAa3JIMYHBIX 3a/1a4.
DOyHKIMHA

Pacnio3HaBaTh (yHKUMH HM3Y4YeHHBIX BHIOB. [loKa3pIBaTh CXEMAaTHYECKH PACIIOJIOKEHHE Ha
KOOPJIMHATHOU TIJIOCKOCTH rpadguKoB byHKIMII
Buna:y =kx, y=hkx + b,y =k/x, y=ax2 + bx + ¢, y =x3, y="x, y = |x|, B 3aBucumoctu

OT 3HAa4YeHUH KO3((HUIIMEHTOB, ONIUCHIBATH CBOUCTBA (PYHKIIUH.



CrpouTts 1 1300pakaTh cCXeMaTUYeCKH rpadKK KBaIpaTUYHBIX (DPYHKIIMIA, OMUCHIBATH CBOWCTBA
KBaIpaTHUHBIX (QYHKIUH MO UX rpaduxam.

PacriosHaBath KkBaspatuuHyto (QyHKOUIO 1O (opMyIe, TPUBOANUTH TMPUMEPHI KBaJPATUYHBIX
(byHKUMH U3 pealbHOM KHU3HH, (PU3UKU, TEOMETPHUU.

Yucj1i0BBIE MOCIEI0BATEILHOCTH 1 nmporpeccuu

Pacnio3HaBaTh apu(METHUECKYI0 M TE€OMETPUYECKYIO0 IPOrPEecCCHH MpPHU pasHBIX Crocodax
3aJJaHus.

BEHIMONHATE BBIYMCIICHUS C WCHOJB30BaHWEM (OpMyl n-ro uieHa apuQMETHYecKod u
r€OMETPUYECKOUN MPOrPECCUid, CYMMBI MIEPBBIX N YICHOB.

I/Iso6pa>1<aTL YJICHBI IOCJIECA0BATCIIBHOCTH TOYKaAMH Ha KOOpI[PIHElTHOfI IIJIOCKOCTH.

Pemrats 3aga4i, CBA3aHHBIC C YHCJIIOBBIMHU ITOCJICAOBATCIBHOCTAMH, B TOM YHUCJIIC 3aJadyu H3

peanbHOM JKU3HU (C UCTIONBb30BAaHUEM KAJIBKYJIATOPA, IU(PPOBBIX TEXHOJIOTHI).
TEMATHYECKOE IINIAHUPOBAHUE

7 KJIACC
Ne n/m HaumeHnoBaHue pa3/ienoB U TeM MPOTPAMMBI KonnuectBo uacos O
Bcero  KontponbHbIE [IpakTnueckue
paboTsI paboThI
1 Yucaa ¥ BEIYUCICHNA. PalioHaIbHEIE 25 1 Bu6m
qucna
2 Anrebpanyeckue BbIpaXeHUS 27 1 bubm
3 VYpaBHEHUS 1 HEPABEHCTBA 20 1 bubm
4 Koopaunats! u rpaduku. OyHKIANA 24 1 bubm
[ToBTOpEeHME U 006001IEHNE 6 1 bubm
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
I[TPOTPAMME
8 KJIACC
Ne  HammeHoBaHHe pa3zenoB M TEM NPOTPaMMBbI KonngecTBo yacos )
/I Bcero  KontponbHble [IpakTnueckue
paboTsI paboThI
| Yucna u Beruncnenus. KBagpaTHeie KopHU 15 bu6
2 Ywucia u BeraucieHus. CTeneHs ¢ IeNbIM 7 bub
HoKa3areneM
3 Anrebpanueckue BeipaxeHus. KBaapaTHsiit 5 1 bub
TpEXUJIEH
4 AnreOpanueckue BelpaxeHus. Aiaredpanyeckas 15 1 bub
IpoOb
5 YpaBHeHus 1 HepaBeHCTBa. KBanpaTHbie 15 1 bub
ypaBHEHHS
6 VYpaBHeHus U HepaBeHCTBA. CHCTEMBI 13 bu6
yYpaBHEHUHU
7 YpaBHeHus U HepaBeHCTBA. HepaBeHcTBa 12 1 bu6

8 @yHku. OCHOBHBIE IOHATHS 5 bu6



Noe  HaummeHoBaHue pa3iesioB U TEM MPOTPAMMBbI KonnuectBo yacon
/I Bcero  KontponbHbIE [IpakTuueckue
paboThI paboThI

9 Oynkuuu. Yncnossle GyHKIUN 9
10  TloBTOopenue u o0oOIICHHE 6 1
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
[TPOI'PAMME
9 KJIACC

Ne HanmenoBanue pa3nenoB U TEM IPOrpaMMBI KonugecTBo yacos

n/m Bcero  KoHnTpoabpHbIE [IpakTrueckue

paboThI paboTsI
1 Yucna u BeIUMCIeHU. JeCTBUTEIbHBIC YHCIa 9
2 YpaBHEHUs U HEPABEHCTBA. Y paBHEHUS C OJJHOM 14 1
IEPEMEHHON
3 VYpaBHeHUs U HepaBeHCTBA. CUCTEMBI ypaBHEHUI 14 1
4 YpaBHeHus U HepaBeHCTBa. HepaBeHcTBa 16 1
5 OyHKIUU 16 1
6 YuciioBble IOCIIEI0BATEIBHOCTH 15 1
7 [ToBTOpeHue, 06001IeHNE, CHCTEeMAaTU3aIUs 18 1
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YHEHUKA
METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

buo6
buo6

X

b1
b1

bi
bi
bi
bi
bi



