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IHHOACHUTEJIBHASA 3AIINCKA

AureOpa sIBISieTCS OJHUM U3 OMOPHBIX KYPCOB OCHOBHOTO 0OIIEero o0pa3oBaHUs: OHa 00ecreunBaeT
M3yYeHHE JPYTruX TUCHUIUIMH, KaK €CTECTBEHHO-HAYYHOIO, TaK M T'yMAaHUTAPHOTO IUKIOB, €€ OCBOCHHE
HEOOXOMMO ISl TPOJOJDKEHUS 0o0pa3oBaHUS M B IOBCETHEBHOM >Ku3HU. PaszButme y oOydarommumxcs
HAy4YHBIX NPEJACTABICHUA O TPOUCXOXKICHHM U CYIIHOCTH anrebpanyeckux aOcTpakuuii, crocobe
OTPaXCHHUSI MATEMAaTUYCCKOW HAYKOW SBICHWA ¥ TPOIECCOB B TNPHPOJE W OOIMIECTBE, pOJIH
MaTEeMaTHYEeCKOTO MOJICIMPOBAHUS B HAYyYHOM IO3HAHWHM M B MPAKTUKE CIIOCOOCTBYET (OPMHUPOBAHHIO
HAyYHOTO MHPOBO33PEHUS M KAUYECTB MBIIUICHHUS, HEOOXOJMMBIX ISl aAallTallid B COBPEMEHHOM U(BPOBOM
obmectBe. M3ydeHue anreOpel oOecriedMBacT pa3BUTHE YMCHHs HAOJI0aTh, CPAaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH, TPeOyeT KPUTHUYHOCTH MBIIIICHHUS, CIOCOOHOCTH apryMEHTHPOBAHHO 0OOCHOBHIBATh CBOH
NEeUCTBUS U BBIBOABI, (OPMYyIUpOBaTh yTBepxkAeHMs. OcBoeHUE Kypca anreOpbl 00ecredrBacT pa3BUTHE
JIOTUYECKOTO MBIIIICHUST 00yJaromUXCs: OHU HMCIOJB3YIOT JEIyKTHBHBIE M MHIYKTHBHBIE PACCYKICHUS,
00001IeHNe M KOHKpeTu3aluio, abcTtparupoBaHue u aHanoruto. OOyuyeHue anreOpe mpearnoaraer
3HAYUTENBHBIA O0BEM CAMOCTOSTENILHOW JEATENFHOCTH OOYYalOMUXCsS, IOJTOMY CaMOCTOSTEIbHOE
pelIeHre 3a/1a4 ABJIAETCS peau3aluel 1eTelIbHOCTHOrO MPUHIUIA 00y4eHNS.

B crpykrype nporpammsl yueOHOTO Kypca «Anredpa» Jis OCHOBHOTO 00111ero o0pa3oBaHUsi OCHOBHOE
MECTO 3aHMMAIOT COJEepPKATEITbHO-METOIMYECKUe JTHHUU: «UWcina W BBIYUCICHHS», «AlreOpamdeckue
BBIpQKCHU», «YPaBHEHUS W HEpaBEHCTBa», «DyHKkmm». Kaxnas w3 3TUX coaepKaTeTbHO -METOANIECKIX
JVMHHANA pa3BUBACTCS HA MPOTSHKCHUHU TPEX JIET U3yYeHHs Kypca, B3aUMOJICHCTBYS C IPYTHMHU €T0 JTMHUSMHU.
B xone m3ydeHHs y4eOHOTO Kypca OOYYaIOMIMMCS TPHUXOIHUTCS JIOTUYECKH PACCYXIaTh, HCIOIH30BATh
TEOPETUKO-MHOXKECTBEHHBIN S3bIK. B CBA3M ¢ 3TMM B mporpaMMmy y4eOHOTO Kypca «Anredpa» BKIIOYEHbI
HEKOTOPbIE OCHOBBI JIOTUKHU, IIPECTABICHHBIE BO BCEX OCHOBHBIX Pa3/ielax MaTeMaTHUECKOro 00pa3oBaHUs
U CIOCOOCTBYIOIIME OBJIQZCHUIO OOYYAIOUIMMMCA OCHOB YHUBEPCAJIBHOTO MAaTEMaTHYECKOro S3bIKa.
ConepxarembHOH M CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOTO Kypca «Anredpa» sBISIETCS  €ro
MHTETPUPOBAHHBIN XapakTep.

Copnepxxanne JmHUM «Yucia W BBIUUCIEHUS» CIY)KUT OCHOBOW JUI JaJIbHEHIEro H3y4eHMs
MaTeMAaTUKH, CIOCOOCTBYET Pa3BUTHIO Y 0OYUYarOIIMXCsl JOIMUECKOrO MBIIIICHUsI, (JOPMUPOBAHUIO YMEHUS
[I0JIb30BaThCA AITOPUTMAMM, a TaKKe IMPHOOPETEHUIO MPAKTHUECKUX HABBIKOB, HEOOXOIUMBIX JUIS
IIOBCEJHEBHOM KU3HU. Pa3BUTHE MOHATHS O YMCIIE HA YPOBHE OCHOBHOI'O OOILEro 00pa3oBaHMsI CBA3AHO C
palMOHAIBHBIMU U HPPALMOHAIBHBIMU YHMCIaMH, (OPMUPOBAHMEM IPEACTaBIECHUN O JEHCTBUTEIBHOM
qucie. 3aBepllieHne OCBOCHUS YMCIIOBOM JIMHUM OTHECEHO K cpeiHeMy o011eMy 00pa3oBaHuUIoO.

Copnepxanue AByX anreOpandeckux JIMHUA — «Anrebpanyeckue BBIPAKECHUS» U «YpaBHEHUSA U
HEpaBEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO Y O0YHAIOIIMXCS MaTEMaTUYECKOro amnmnapara, Heo0X0AUMOro
IUIsL peLIeHUs 3a7jady MaTeMaTHKH, CMEeKHBIX IPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3aaa4. Ha ypoBHe
OCHOBHOT0 001ero o0pa3oBaHusi yueOHbIM MaTepuall rpyNIUPYyeTcsl BOKPYI PALMOHATIBHBIX BBIPAKEHHI.
AnreOpa JeMOHCTpUpPYET 3HAUEHHE MAaTEeMaTHKM KakK s3bIKa JJIs MOCTPOCHUS MaTeMaTHYeCKUX MoJenei,
OTMCAHMsI TPOLIECCOB U SIBJIIEHUH peaibHOro Mupa. B 3agaun oOydenus anredpe BXOAAT Takke JaibHelIIee
pa3BUTHE AITOPUTMUYECKOTO MBIIIJICHHsI, HEOOXOJMMOTI'0, B YaCTHOCTH, JUIsl OCBOEHHS Kypca HH(DOPMAaTHKH,
U OBJIaZICHUE HaBBIKaMU JETYKTUBHBIX paccyxaeHuil. [IpeoOpazoBaHre cUMBOJIBHBIX (JOpPM CHOCOOCTBYET
Pa3BUTHIO BOOOPaXEHUsI, CIOCOOHOCTEN K MaTeMaTHUECKOMY TBOPUYECTBY.

Coneprxanue QpyHKIIMOHATBHO-Tpa(UIECKO JIMHUM HAlleJICHO Ha MOJIydYeHHE 00yJaroMMHCs 3HAHUH
0 (pyHKIMAX Kak BaXHEWIIeW MaTeMaTHYeCKON MOJENM JUIs ONUCAaHHUS W UCCIEIOBaHMUS Pa3sHOOOpPa3HBIX

mponeccoB " SIBIICHUM B npupoac u O6IJ.I€CTB€. I/I3y‘{eHI/IC MaTepuaia CHOCO6CTBy€T Pa3BUTHIO Yy
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oOyJaromuxcss yMEHHUS HCIOJb30BaTh pPA3IUYHbIE BBIPA3UTEIbHBIC CPEICTBA SA3bIKA MAaTEeMaTUKd —
CIIOBECHbIC, CHMBOJHMYECKHE, rpaduyeckue, BHOCUT BKJIAJ B (OPMHPOBAHHE NPEACTABICHUH O pPOJIU
MaTeMaTUKU B Pa3BUTUU LUBUIM3ALUN U KYJIBTYpPHI.

CornacHo yueOHOMY MIaHy B 7-9 Kiiaccax m3zydaercsi ydeOHbIN Kypc «AnreOpa», KOTOPbIi BKIIOYAET
CIIEAYIOIINE OCHOBHBIE pPa3JeNibl colepxaHus: «Uucina v BBIYMCICHUS», «ANTeOpandecKue BBIPAKCHUSN,
«YpaBHEHUS U HEPABEHCTBA», «DyHKIUNY.

Ha uszyuenue yuebHOro xypca «Anredpa» orBoautcs 306 yacos: B 7 kinacce — 102 gaca (3 yaca B
Heneno), B 8 kiacce — 102 vaca (3 gaca B Henento), B 9 kitacce — 102 vaca (3 gaca B Helenio).

COJAEP/KAHUE OBYYEHUA

7 KJIACC

Ymncna v BbIYUCICHUS

Jpo6u 0OBIKHOBEHHBIE U JECSITUYHBIE, IEPEX0] OT 0JHOM (HOPMBI 3anucu apobeit k apyroi. [lonstue
palMOHaIbHOTO YHMCIA, 3alKCh, CPAaBHEHHUE, YNOPSAJOYMBAHUE DPALIMOHAIBHBIX YHUCEN. ApHpMETHYECKHE
JeMCTBUS C pallMOHaIbHBIMU YnciIamMu. Pemenne 3a1au U3 peanbHON MPAaKTUKU Ha YacTH, Ha JAPOOH.

CreneHb ¢ HaTypaJbHbIM IIOKa3aTeleM: OIpeNeNIeHHe, MpeoOpa3oBaHUE BBIPAKEHUII Ha OCHOBE
ompesieNieHus, 3anuch OOJbIIUX yucen. [IpoleHThl, 3amuch MPOLEHTOB B BHJE IpoOU U ApoOU B BHIE
MPOLIEHTOB. TpH OCHOBHBIE 33J]a4i Ha MPOLIEHTHI, PellIEHUE 3a/]a4 U3 PeabHOM MPaKTUKU.

[IpumeHeHne MPU3HAKOB JAETUMOCTH, Pa3JI0KEHNE HA MHOYKUTEIN HATYpaJIbHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHast MPOMOPLHUOHAIBHOCTH.

AnredOpanyeckue BbIpasKeHU s

IlepeMmeHHBIE, YNCIOBOE 3HAYEHUE BBIPAKCHHS C IIEPEMEHHON. [lomycTUMBIE 3HAYEHUS NTEPEMEHHBIX.
[IpencraBneHne 3aBUCMMOCTH MEXAy BeIMYMHAMM B Buje (opMmynsl. Belumcinenus no Qopmynam.
IIpeoOpa3oBaHne OYKBEHHBIX BBIPAXKEHUH, TOXIECTBEHHO PaBHbIC BBIPAXKEHUS, IPaBUIa MPeoOpa3oBaHUs
CYMM M NIPOU3BEJICHUH, IpaBHJIa PACKPBITHsI CKOOOK M MPUBEAEHUS MOJJOOHBIX ClIaracMbIX.

CBOMiCTBa CTENICHU C HATYPAIBHBIM I10KA3aTEIIEM.

Opnowrensl u MHoOrowieHsl. CreneHp MHorowieHa. CloOXeHHE, BBIYMTAHUE, YMHOKEHHUE
MHOTOWIECHOB. POpMysbl COKpAIEHHOTO YMHOKEHHSA: KBaJpaT CyMMbl M KBaapaT pasHoctu. Popmyia
pa3HOCTH KBaApaToB. Pa3yiokeHne MHOTO4JIEHOB HA MHOKUTEIIN.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHHEe, KOPEHb YpaBHEHUsI, IpaBUiIa IPeoOpa3oBaHusl ypaBHEHUS, pABHOCWIBHOCTh YpaBHEHUIA.

JIuneliHOe ypaBHEHHE C OJHOM IEPEMEHHOM, 4YMCIO KOPHEW JIMHEHHOTO YypaBHEHUS, pELICHHE
JIUHENHBIX ypaBHeHHH. COCTaBJIEHHE ypaBHEHUH MO YCJIOBHIO 3ajJaud. PeleHue TEeKCTOBBIX 3a7ad C
IIOMOIIBIO YPaBHEHUI.

JIuHeltHOe ypaBHEHHE C JIByMsl IIepeMEHHbIMU U ero rpaguk. Cucrema JByX JMHEHHBIX YpaBHEHUH ¢
JIBYyMsl TIEpEMEHHbIMH. PelleHue cucTeM ypaBHEHHH CrmocoOoM mojcTaHOBKH. Ilpumepsl pemieHus
TEKCTOBBIX 33/]1a4 C IOMOIIBbIO CUCTEM YpaBHEHUM.

DyHKUUH

Koopaunata Touku Ha npsmol. UucioBble NPOMEXKYTKH. PaccTosHMe MeEXIy ABYMS TOYKaMU
KOOPAMHATHOU IIPSAMOIA.

[IpsmoyromnbHast cucrema koopauHat, ocu OX u Oy. Abcuucca U opAMHATa TOUYKA Ha KOOPAMHATHOMN
wiockoctu. Ilpumepsl rpadukos, 3agaHHbIX (opmynamu. UreHue rpaduKOB peajbHBIX 3aBHCHMOCTEH.
[Tonstue ¢ynkuuu. ['papuk ¢ynkuuu. CpoiictBa ¢ynkimil. Jlunedinas ¢ynkuus, e€ rpadux. I'paduk
¢bynkmu Y = |X|. ['paduueckoe penieHne IMHEHHBIX YpaBHEHHI U CUCTEM JIMHEHHBIX YpaBHEHUH.



8 KVIACC

Ymucna v BbIYMCICHUS

KBangpatHblii kopeHb u3 umcna. [lonstue 06 uppanroHalIbHOM yucie. JlecaTuuHble MPUOIMKEHUS
uppanMoHaNbHBIX uucen. CBoHCTBa apupMETHUYECKUX KBAAPATHBIX KOpPHEW M HMX NPUMEHEHHE K
peoOpa30BAHUIO YHCIOBBIX BRIPAKEHUH U BBIYUCICHUSAM. J[eficTBUTENbHBIC YHCIA.

Crenenb c 1eJIbIM TIOKa3aTesieM U e€ cBoiicTBa. CtaHgapTHas 3alKUCh YUCHA.

Auaredpanyeckue BbIpaKeHHs

KBanpatublil TpE€XusieH, pa3aoKeHUE KBaJPaTHOTO TPEXWIEHA HA MHOKHUTEIIH.

AnreOpandeckas apoOb. OcCHOBHOE CBOHCTBO anreOpamdeckoit npoOu. Clio)kKeHHE, BbIYUTAHHE,
YMHOKEHUE, JIeJIeHUEe alredpandyeckux Apooeil. ParmonanbHble BEIpaKeHUS U UX peoOpa3oBaHUE.

YpaBHeHUsI U HePaBEHCTBA

KBanpatnoe ypaBHeHue, ¢opMyna KOpHEW KBaapaTHOro ypaBHeHus. Teopema Buera. Pemienue
YpaBHEHUH, CBOASIIMXCA K TUHEHHBIM U KBaapaTHeIM. [IpocTeiimue qpoOHO-palinoHaIbHbIE YpaBHEHHUS.

I'padmueckas uHTEpIpeTanys ypaBHEHUN C ABYMSI IEPEMEHHBIMU U CUCTEM JIMHEHHBIX YpaBHEHUH C
IBYMs iepeMeHHbIMU. [IprMeps! pelieHust cucTeM HEeTMHEWHBIX YpaBHEHUH C IByMsI IEpEMEHHBIMHU.

Perrenne TeKCTOBBIX 3a1a4 aNTreOpanyecKuM CIIOCOOOM.

UucnoBble HEpaBEHCTBA M WX CBOMCTBA. HepaBeHCTBO ¢ OJHOM NEepeMEHHOW. PaBHOCMIBHOCTH
HEpaBeHCTB. JIMHElHbIE HEepaBeHCTBA C OJHOM mepeMeHHOW. CHCTeMBbl JIMHEMHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM.

DyHKUNHA

[Tonsarue dyakuun. OOMacTh ONMpenesieHns] U MHOXKECTBO 3HaueHW (QyHKmuu. CrocoObl 3amaHus
GyHKIIHH.

I'padux Pynkmuu. Yrenwe cpoiictB ¢(yHkuum mno e€ rpaduky. [Ipumepsr rpaduxoB QyHKIIHA,
OTPAKAIOIINX PEATbHBIE TPOLIECCHI.

OyHKIMH, OMHUCHIBAIOIIUE MPSIMYI0 U OOpaTHYIO MPOMOPLHUOHAIbHBIE 3aBUCUMOCTH, UX TpaQUKH.
Oyukimn y = X2, y = X3, y = VX, y=|x|. ['padudeckoe pelieHne ypaBHEHHIT U CHCTEM YPaBHEHHIA.

9 KJIACC

Yucia 1 BBIYUCICHUSA

PanponanbHble 4Yncia, WppalUOHAIbHBIE YHUCIA, KOHEYHble M OECKOHEUYHbIE JECSITUYHbIE IpoOu.
MHOXeCTBO AEHCTBUTEIBHBIX YHCEN, JCHCTBUTENIbHBIE YHCla KaKk OECKOHEYHbIE JECSITUYHbIE APOOH.
B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXAY MHOKECTBOM JACHCTBUTEIBHBIX YUCEN M KOOPAWHATHOU
MPSIMOM.

CpaBHeHuUe 1eHCTBUTENbHBIX YnCell, apupMeTHIecKrue AeHCTBUS C JeHCTBUTEIbHBIMU YHCIIAMH.

PazMepsl 00bEKTOB OKPY)KAIOLIEr0 MUPa, JJIUTEILHOCTh IPOLIECCOB B OKPYXKAIOLIEM MUPE.

[TpubnnxénHOe 3HaYCHHE BEIMYMHBI, TOYHOCTh NpuOMKeHus. Okpyriaenue uucen. [lpukunka u
OLICHKA PEe3yJIbTATOB BBIUMCIICHUM.

YpaBHeHHS U HEPABEHCTBA

JInneiiHoe ypaBHeHue. PellleHne ypaBHEHHH, CBOAAIINUXCS K TUHEHHBIM.

KBanpatHoe ypaBHeHue. Pemenue ypaBHEHM, CBOJAIIMXCS K KBaJgpaTHbIM. buHKBaapaTHOe
ypaBHeHHeE. IIpumepsl pellieHrs ypaBHEHUN TPEThEH U YETBEPTOMN CTENEHEN Pa3IoKEHUEM Ha MHOKUTEIH.

Pemienune 1poOGHO-paliMOHANBHBIX YpaBHEHHH. PerieHne TeKCTOBbIX 33/1a4 aare0panuyeckKuM METOI0M.

VYpaBHeHHe C ABYMS NEpeMEeHHBIMU U ero rpaduk. Pemenue cucteMm ABYyX JUHEWHBIX YpaBHEHHH c
JABYMs IIEpEMEHHBIMU. PellieHne cucTem IByX ypaBHEHHUH, OJHO U3 KOTOPBIX JIMHEHHOE, a IPyroe — BTOPOH
creneHu. ['paduyeckas HHTEpIpETALUS CUCTEMBI YPaBHEHUH C BYMS IEPEMEHHBIMH.

Perienune TeKCTOBBIX 33j1ay aNreOpanvyeckuM CrocoOOM.



Hucnossle HEPaBEHCTBA U UX CBOMCTBA.

Pemrenne nuMHENHHBIX HEPABEHCTB C OJHOM IEPEMEHHOM. PenieHue cUCTEM JIMHEHHBIX HEPABEHCTB C
onHOU mepeMeHHOW. KBaapaTtHele HepaBeHcTBa. ['paduyeckas HMHTEpIpeTanysi HEPAaBEHCTB U CUCTEM
HEPABEHCTB C JIBYMs IIEPEMEHHBIMU.

DyHKUUHA

KBangparnunas ¢ynkuus, e€ rpaduk u coiicta. I[lapaGona, KoopaAuHATH BEpUIMHBI apaboIibl, OCh
CUMMETPUHU N1apaboJIbI.

Ipaduxn dynakrmit: Y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| u ux cBoiictaa.

YuciioBbIe M0CJIE10BATEIBHOCTH U MIPOTPECCUH

[TonsiTHE YMCIOBOM MOCIENOBATEILHOCTU. 3a/laHUE MOCIIE0BATEIbHOCTU PEKYPPEHTHON (popMmyIoi u
dbopmMyIoit N-ro dieHa.

Apudmernueckas M reomerpuyeckas mnporpeccuu. Popmyisl N-ro ujieHa apuMeTHdecKol Hu
F€OMETPUYECKON MPOTrPECCUI, CYMMBI ITEPBBIX N WICHOB.

N300paxkenue uneHOB apu(pMeTHUECKONH U T€OMETPUYECKON Mporpeccuii ToukaMu Ha KOOPJIAWHATHON

IJI0CKOCTH. JIMHEIHBIN U 3KCTIOHEHIIUANIbHBIN pocT. ClI0KHBIE TPOLIEHTHI.

INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHS TTPOI'PAMMbBI YUYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHU S

JIMUHOCTHBIE PE3YJIbTATHI

JINYHOCTHBIE Pe3yJIbTAThI OCBOCHUS ITPOTrPaMMBbI YIeOHOTO Kypca «Anredpay XapaKTepu3yrTCs:

1) naTpuoTHYeCKOe BOCIIUTAHME:

MPOSIBJIEHUEM HHTEpeca K IMPOIUIOMY M HACTOALIEMY POCCHWCKOM MATEMAaTHKH, LIEHHOCTHBIM
OTHOILIEHWEM K JOCTH)KEHHSIM POCCHUMCKMX MAaTEMaTHKOB U POCCHUHCKOM MAaTeMaTHYECKOM IIKOJIbI, K
HCIOJI30BAHUIO ATUX JOCTUKEHHUM B IPYTUX HAYKaxX U MPUKIAJHBIX chepax;

2) rpasKIaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOJHEHUIO 003aHHOCTEN IpakIaHUHA U pealn3allii €ro Mpas, MPeICTaBICHUEM O
MaTeMaTHYeCKUX OCHOBaX ()YHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOLEAYp I'Pa)AaHCKOTO
obmiecTBa (HarmpuMep, BBIOOPHI, OIIPOCHI), TOTOBHOCTBIO K OOCYXKJIEHUIO 3TUYECKHUX MPOOJIEM, CBI3aHHBIX C
MPAaKTUYECKUM TPUMEHEHUEM JOCTWKEHUM HAyKH, OCO3HAHHMEM BAXKHOCTU MOPAIBHO-3TUYECKUX
MIPUHLUIIOB B JIEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOW HA AKTUBHOE€ Yy4YacTHE€ B pEUICHWHM NPAKTUYECKUX 3aJa4 MaTeMaTU4YeCKOU
HAMpPaBJICHHOCTH, OCO3HAHMEM BaXHOCTU MAaTEMaTH4YE€CKOro 0Opa30BaHMsI HAa MPOTSHKEHUH BCEH JKU3HU IS
yCIIeUTHOM MpodeccnoHanbHOM ASITETbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCOZHAHHBIM BEIOOPOM
U TOCTPOCHHEM HHIMBUAYAIbHOW TPAGKTOPHUH OOpa30BaHUSA W KU3HEHHBIX IUIAHOB C YUETOM JIMYHBIX
MHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTENH;

4) acTeTM4YecKoe BOCIIUTAHME:

CIOCOOHOCTBIO K SMOIIMOHATBHOMY U ACTE€TUYECKOMY BOCIIPHATHIO MATEMAaTHUYECKUX 00BEKTOB, 3a7ad,
pelieHui, pacCcyX1IeHU, yMEHUIO BUAECTh MAaTEMAaTHUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOr0 O3HAHUS:

OpUEHTAIle B NIEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX IPEACTaBICHHI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YETOBEKa, MPUPOABI M OOIIECTBA, MOHUMAHUEM MAaTeMaTUYEeCKOW HAyKHU Kak
cdepbl YenoBeUeCKOd AeATeIbHOCTH, JITaloB €€ pPa3BUTHS M 3HAYUMOCTU IJI Pa3BUTHUS ITUBUIIM3AIINH,
OBJIQZICHUEM $SI3IKOM MATEMaTUKHM W MAaTeMaTUYeCKOW KyJbTYpOM KakK CpEACTBOM IIO3HAHUS MUDA,
OBJIQJICHHEM MPOCTEHIIIMMHU HaBbIKAMH UCCIIEA0BATENIbCKOM €SI TEIbHOCTH;



6) ¢usnyeckoe BocnuTaHue, (opMHpPOBaHHE KYJbTYPbl 310POBbSI M 3IMOLMOHAJIBLHOIO
Os1aronosyqusi:

TOTOBHOCTBIO IPUMEHSIThH MAaTEMAaTUUECKHUE 3HAHUSI B HHTEPECAaX CBOETO 3/I0POBbs, BEJICHUS 3/I0POBOTO
o0pa3a »Hu3HH (310pOBOE MUTAaHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U OTIBIXA, PETYIApHas pU3HNUecKas
aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HABbIKa peQUICeKCHH, TIPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TaKOTrO
K€ TIpaBa APYroro 4eaoBeKa;

7) 3K0JI0TH4YecKoe BOCIIMTAHME:

OpHMEHTAIlMEeH Ha MPUMEHEHNE MATEMAaTUYECKUX 3HAHUU I PEIICHHS 3a7a4 B 00JIaCTH COXPAHHOCTU
OKPYXaIOIleH Cpe/ibl, TIIAHUPOBAHUS MTOCTYIKOB U OLIEHKH MX BO3MOYKHBIX MOCJEACTBUI ISl OKPY>KAIOIIEH
Cpelbl, 0OCO3HAHUEM TJI00ATFHOTO XapaKTepa KOJOTHISCKIX POOJIeM U IyTeH MX pelieHus;

8) ajanTanus K N3MEHAIUMCS YCJI0BUSIM COLMATBHOM M PUPOIHOM Cpe/bl:

TOTOBHOCTBIO K JICUCTBUSIM B YCJIOBUAX HEONPENETEHHOCTH, TOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPaKTUUYECKYIO JIEATEIIbHOCTh, B TOM YHCJE YMEHUE YUYUTHCA y JAPYTUX JIIOJIEH,
npuoOpeTaTh B COBMECTHOM JCSATEIHHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3 OTBITA IPYTHX;

HEOOXOMMOCTHI0O B (JOPMUPOBAHUU HOBBIX 3HAHWM, B TOM YHCJIE (POPMYIUPOBATH UJCH, TMOHSATHUSA,
TUTIOTE3bI 00 0OBEKTAX U SBJICHUSAX, B TOM YMCJIE paHee HEU3BECTHBIX, 0CO3HABATH JC(PHUIIUTHI COOCTBEHHBIX
3HAHUN U KOMIIETEHTHOCTEH, MIJIAHUPOBATH CBOE PAa3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYAIlUI0, BOCIPUHUMATH CTPECCOBYIO CHUTYaIlMIO Kak
BBI3OB, TPEOYIOMNNA KOHTPMEDP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS W NEUCTBHS, (POpMyTupoBaTh U
OIIEHUBATh PUCKU U MOCIEICTBHS, POPMUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS

ba3oBrble Jornyeckue 1eMcTBUSA:

®BLISIBIISITh M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU MaTEeMaTH4YEeCKHX OOBEKTOB, MOHSATHH,
OTHOIICHUNH MEXAy MOHATUSAMHU, GOPMYIUPOBATH OMpPEICIICHUS MOHSATHM, YCTaHABIMBATh CYIIECTBEHHBIN
MpHU3HAK KJIacCU(UKAIIMU, OCHOBAHUS 1151 0000IIEHNS U CPaBHEHMSI, KpUTEPUU IPOBOAUMOTIO aHAIIN3A;

® BOCIIPUHUMATh,  (HOpMYJIHpPOBaTH U  MPeoOpa3OBBIBATH  CYXKICHHS:  YTBEpAUTEIbHBIE U
OTpuLaTeNIbHbIE, MHIUYHBIC, YACTHbIC U OOLIUE, YCIOBHBIE;

® BLISIBIISITh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTUBOpEYUs: B (pakTax, JaHHBIX,
HaAOJIOJICHUSX U YTBEPKACHUSX, PEAJIaraTb KpUTEPUHU JUIS BBISIBICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUMIA;

eJleflaTh  BBIBOJBl C  HCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JIGAYKTUBHBIX M  HHAYKTUBHBIX
YMO3aKITIOUYEeHUH, YMO3aKIIOUEHH 0 aHAJIOTUH;

® pa3dupaTh J0Ka3aTeNbCTBA MATEMAaTUYECKUX YTBEPKAECHUH (MPSMBIE U OT MPOTUBHOTO), IPOBOIUTH
CaMOCTOSITENIbHO HECJIOKHBIE JOKa3aTelIbCTBA MaTeMaTH4ecKuX (PaKkToB, BBICTpanBaTh apryMEHTAlUIo,
MIPUBOJIUTH MPUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHNUS,

e BLIOMpATh CIOCOO pelieHus y4eOHOHM 3amaun (CpaBHHMBAaTh HECKOJBKO BAapUAHTOB pEILICHUS,
BBIOMpATh HanboJiee MOIXOSIMINN ¢ YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

ba3zoBble nccienoBarebcKue 1eHCTBUA:

® 1ICITI0JIb30BaTh BOMPOCH! KaK MCCIEA0BATEIbCKUN HHCTPYMEHT MO3HaHUA, (OPMYITHPOBATH BOMPOCHI,
¢bukcupyome MpoTUBOpeYHe, TMpoOIeMy, CaMOCTOSTENbHO YCTaHABIMBATH HCKOMOE U JaHHOE,
(dbopMHUpOBaTh TUTIOTE3Y, APTYMEHTHUPOBAThH CBOIO MO3UIINIO0, MHEHHE,

® [IPOBOJUTHh TI0 CAMOCTOSTENHHO COCTABIEHHOMY TIUIaHY HECIOKHBIH AKCIEPUMEHT, HEOONbIIoe
UCCIIEIOBAaHUE IO YCTAHOBJEHHIO OCOOCHHOCTEW MAaTeMaTU4eCKOro OOBEKTa, 3aBHUCHMOCTEH OOBEKTOB
MeXIy co00ii;



® CaMOCTOATENBHO  (OPMYNIHMPOBATH O000OIIEHHsT ¥ BBIBOJABI IO pe3ylbTaTaM HPOBEAEHHOTO
HAOJIOIEHUs,, MCCIIEOBAHUs, OLEHUBATh JOCTOBEPHOCTb IMOJYYEHHBIX pE3yJAbTaTOB, BBIBOJOB H
0000I1IEeHHI;

® [[POrHO3MPOBaTh BO3MOKHOE Ppa3BUTHE IIPOLECCa, a TAKKE BBIABUIATh IPENAIOJIOKEHUS O €ro
Pa3BUTHH B HOBBIX yCIIOBUSIX.

Pa6ora ¢ undpopmanmeii:

® BBISIBJIATH HEAOCTATOYHOCTh W M30BITOYHOCTh WH(POPMAIMHU, JAHHBIX, HEOOXOIUMBIX ISl PEUICHHS
3aJ1a4y;

® BEIOMpPATh, AaHAIM3UPOBATh, CHCTEMATH3MPOBATH M HMHTEPIPETUPOBATH HMH(POPMALUIO Pa3THIHBIX
BUJIOB U ()OPM TIPECTABIICHHUS;

¢ BEIOMpaTh (HhOpPMYy MIpPEACTABICHUS HHPOPMALMKM M WUIIOCTPUPOBATh pellaeMble 3aJauyd CXeMami,
JrarpaMmmamu, HHOM rpadukoi 1 uX KOMOMHALMSIMU;

®OIICHMBATh HAAEKHOCTh HHGOPMAIMM TIO0 KPUTEPUSIM, NPEVIOKEHHBIM  YUUTENEM WU
c(OpMYyIUPOBAHHBIM CAMOCTOSITEIIHHO.

KoMMyHuUKaTHBHBbIE YHUBePCAJIbHbIE YUeOHbIe JeilicTBUA:

® BOCTIpUHAMATh M (OPMYIIMPOBATH CYKIEHHSI B COOTBETCTBUU C YCIOBUSMH M IIEISMH OOIICHHUS,
SICHO, TOYHO, TPAaMOTHO BBHIP@XaTh CBOIO TOYKY 3pEHHS B YCTHBIX W THCHBMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUSI 110 XOTy PEIICHHUS 3a]]a9i, KOMMEHTHPOBATh MOJTyICHHBIH PE3yIbTaT;

®B x0Ji¢ OOCYXJIEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKJIaeMOW TEMBbI, TPOOJIEMBI, peraeMoin
3aJauu, BBICKA3bIBATh HJICH, HAIICIICHHBIC HA TIOMCK PEIICHUS, COMIOCTABIISATh CBOU CYXJCHUS C CYXICHUSIMU
IPYrUX YYacTHMKOB Juajora, OOHapyXHBaThb pa3linylMe M CXOJCTBO MO3ULUN, B KOPPEKTHOU ¢dopme
(dbopMynTUpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

®[IPE/ICTABJIATh  PE3yAbTaThl  pEUICHUS  3a/Jadyd, OSKCIIEpUMEHTa, HCCIEOBaHMs, IMPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (opMar BBICTYIUIEHUS C Y4ETOM 3a7ad MpEe3eHTAlud U OcoOeHHOCTel
ayJUTOpUH;

® [IOHUMATh U HCII0JIb30BATh MPEUMYILIECTBA KOMAHIHOW M MHIUBUIYAIbHONH pabOThl MPHU PELICHUU
y4eOHBIX MAaTEeMAaTUYECKUX 3a]1a4;

® I[PUHUMATh 1€JIb COBMECTHOMN [EATENbHOCTH, IUIAHUPOBATh OPraHMU3AIMI0 COBMECTHOW paboThl,
pacnpenensaTs BUIbl padoT, JOrOBApUBATHCS, 00CYKIaTh MPOIECC U Pe3yNbTaT paboThl, 000011aTh MHEHUS
HECKOJIbKUX JIFOZCH;

® y4aCTBOBATh B IPYMNIOBBIX opmax paboThl (00CykaeHUsI, 0OMEH MHEHUSMHU, MO3TOBBIE IITYPMbI U
Jpyrue), BBIMOIHITH CBOIO YaCTh pPa0OTHI U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMH WICHAMU KOMAaH/IbI,
OIICHUBATh KaueCTBO CBOET0 BKJaJa B OOIIMII MPOIYKT MO KPUTEPHUSM, CPOPMYITHMPOBAHHBIM y4YaCTHUKAMU
B3aUMO/ICHCTBUSL.

PeryisiTuBHbIE YHHBepPCaJIbHbIE YUeOHbIe AeilicTBUS

Camoopranm3anus:

® CaMOCTOSATEJIBHO COCTaBIATh IJIaH, AJITOPUTM pelIeHMs 3a/laud (MJIM ero 4acTb), BIOMpaTh Crocoo
pemieHust ¢ Y4€TOM MMEIOLIUXCS PECYpcOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTh M
KOPPEKTHPOBATh BapUaHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMAaLIUK.

CaMOKOHTPOJIb, IMOLMOHATBbHbI HHTEJIEKT:

®BJAJIETh CIOCOOAMU  CaMONpPOBEPKH, CAMOKOHTpPOJIA Tpoliecca M pe3yibTaTa  pelieHHs
MaTeMaTH4eCcKOH 3a/1auu;

® IPE/IBU/IETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTbH MPHU PEIIEHUH 33/1a4H, BHOCUTh KOPPEKTHUBHI B
JeATeIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAMICHHBIX OIINOOK, BBISIBJICHHBIX TPYAHOCTEH;



® OIICHMBATh COOTBETCTBHUE pE3yJbTaTa JIEATEIbHOCTH NOCTABICHHOW LM U YCIOBUSAM, OOBICHSTH
NPUYUHBI JOCTI)KEHUS WM HEIOCTW)KCHHUS 1LIeJM, HAXOIUTh OUIMOKY, JaBaTh OLEHKY MPHOOPETEHHOMY
OTIBITY.

HNPEAMETHBIE PE3YJIbTATDBI

K koHIiry o0y4enust B 7 KJjiacce 00yJaroIIHiACs MOTyYUT CICAYIOIINE TPEIMETHBIC PE3yIbTaThI:

Ymucna v BbIYUCICHUS

BbImonHATE, coyeTas yCTHBIC M IMCbMEHHBIE TIPUEMBI, apU(PMETUUIECKHE JICHCTBHS C pAallHOHATILHBIMHU
YHCIIaMU.

Haxonuth 3Ha4yeHHs] YWCIOBBIX BBIPAKEHUN, NPUMEHATH pa3HOOOpasHbIE CIOCOObI U MPUEMBI
BBIUMCIICHUS 3HAUCHHUH APOOHBIX BRIPAXKEHHA, COACPIKAIINX OOBIKHOBCHHBIC U IECATHYHBIE IPOOH.

[lepexonuTe OT ogHOW (OpPMBI 3alUCU 4YuceNl K JApyroi (mpeoOpa3oBbIBaTh AECCATUYHYIO JpoOb B
0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO JIECITUYHYIO IPOOB).

CpaBHUBaTh U YIOPSAI0UMBATH PAlMOHAJIbHbBIE YNCIIA.

OxpyriaTh yuca.

BbINONHATE NPUKUIKY U OLIEHKY pe3yJibTaTa BBIYUCIECHUN, OLIEHKY 3HAYEHUI YUCIIOBBIX BBIPAKEHUH.
BbInosiHATE A€MCTBUS CO CTENEHSAMU C HATypalbHBIMU MOKA3aTEISIMH.

[IpuMeHsTh PU3HAKY JEIUMOCTH, Pa3iokKeHHe Ha MHOKUTEIHN HaTypaJbHbBIX YHCEI.

Pemarp  mpakTHKO-OPHUEHTUPOBAHHBIE  3aJayd,  CBSI3aHHBIE C  OTHOILIEHWEM  BEJUYMH,
MIPOMOPLIMOHAIIBHOCTIO BEJIMYMH, IPOLEHTAMH, UHTEPIPETUPOBATh PE3YIbTAThl PEIICHUs 3a/1ad C YYETOM
OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH PacCMaTpPUBAEMBIX OOBEKTOB.

AJiredpanyeckue BbIpaKeHUs!

Hcnonb3oBarh anreOpanyeckyr0 TEPMHHOJIOTHIO U CUMBOJIMKY, IPUMEHATh €€ B MPOIIECCEe OCBOCHUS
y4eOHOTr0 MaTepuara.

Haxonuth 3HaueHns OyKBEHHBIX BBIPaKEHUHN MPU 3aJaHHBIX 3HAUEHUSAX MTEPEMEHHBIX.

BoimonHaTe npeoOpa3zoBaHus 1IEJIOT0 BbIpaXEHHsI B MHOTOUJIEH MPHUBEIEHUEM MOJO0HBIX ClaraeMbix,
PACKpBITHEM CKOOOK.

BbInoyHATE YMHOKEHHE OJHOYJIEHAa HAa MHOTOWIEH M MHOTO4jieHa Ha MHOTOWIEH, IPUMEHSTh
(dbopMyIbl KBaZpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcymiecTBIATh Pa3ioKeHHEe MHOTOWICHOB HA MHOKUTEH C TIOMOIIIbIO BEIHECEHUSI 32 CKOOKHU 00111ero
MHO>KHTEJIS, TPYNIHPOBKH CIIaraeMbIX, IpUMeHeHus! (OpMyJl COKPaIEHHOTO YMHOXKEHUS.

[IpumeHsaTh mMpeoOpa3oBaHHUs MHOTOWICHOB [UIsl PELIEHUS pa3IUYHbIX 33Jad W3 MaTeMaTHKH,
CMEXHBIX MIPEJIMETOB, U3 pealbHOU MPAKTHKHU.

Hcnonb30BaTh CBOICTBA cTEMEHEH ¢ HATypalbHBIMU MOKa3aTeNsIMU JJIs TPeoOpa30BaHus BHIPAKCHHM.

YpaBHeHNs 1 HEPAaBEHCTBA

Pemarp nuHeliHble ypaBHEHHUs C OJHOM NEpEeMEHHOM, MPUMEHsS MpaBuUja Mepexoja OT HUCXOIAHOTO
ypaBHEHUS K paBHOCUILHOMY eMy. [IpoBepsTh, ABISETCS JIM YUCIO KOPHEM YPaBHEHHS.

[TpumensTH rpaduueckre METO bl IPH PEIICHUH TUHEWHBIX YPaBHEHU U UX CHCTEM.

[TonGupats mpuMepbl Map 4YHUCEN, SBISAIOMIMXCA pELICHHEM JIMHEHMHOTo ypaBHEHHMS C JIByMs
IIEPEMEHHBIMHU.

CtpouTh B KOOPJIMHATHOM IJIOCKOCTH TIpaduK JIMHEHHOIO ypaBHEHUS C JBYMsS IE€PEMEHHBIMHU,
MOJIb3YACH TpaUKOM, IPUBOIUTH MIPUMEPHI PEIICHUS YPaBHEHUSI.

Pemiare cuctembl ABYX JTMHEHHBIX YPAaBHEHHH € ABYMsI IEPEMEHHBIMHU, B TOM YHCIIE IPa(UIECKH.

CocTaBisTh U pemarh JUHEWHOE ypaBHEHUE I CUCTEMY JIMHEWHBIX YPAaBHEHHUN 110 YCIIOBHIO 33JauH,
MHTEPIPETUPOBATH B COOTBETCTBUM ¢ KOHTEKCTOM 3aJ1a4M [TOJYYE€HHBIN pe3yabTarT.



DyHKUUHA

N300paxaTh Ha KOOPAMHATHOM MPSMOW TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpAWHATAM, JIy4H,
OTpPE3KHU, MHTEPBAJIbI, 3aIIMCHIBATH YHCIOBBIE IPOMEKYTKH HA alNreOpanyeckoM s3bIKe.

OTMmeyarb B KOOPAMHATHOM IUIOCKOCTH TOYKM IO 33JaHHBIM KOOpAMHATaM, CTPOUTH Trpaduku
nuHEeWHBIX QyHKIUH. CtpouTh rpaduk GyHkuuum y = [x|.

OnwuceIBaTh ¢ TOMOIIBIO (PYHKIMI M3BECTHBIE 3aBUCHMOCTH MEXAY BEJIWYMHAMU: CKOPOCTH, BpeMs,
paccTosiHue, 1IeHa, KOJIMYECTBO, CTOUMOCTb, IIPOU3BOAUTEIBHOCTD, BpeMs, 00BEM pabOTHI.

Haxonuts 3HaueHne (yHKIMHU 110 3HAYEHUIO €€ apryMeHTa.

[lonnmaTte Tpaduueckuii cHoco0 MpPEACTaBICHUS H aHanu3a WHPOpPMAIMKM, W3BJIEKATh U
MHTEPIPETHPOBATh HHPOPMALIUIO U3 TPAPHUKOB PEATHHBIX IMPOLIECCOB U 3aBUCHUMOCTEH.

K xoniy o6yuenus B 8 kiacce 00yJaronuics moayduT CIEIYIONINE TPEAMETHBIC PE3YJIbTAThI:

Ymncna v BbIYUCICHUS

Hcnonb30BaTh HavadbHbIE MPEICTaBICHHUS O MHOXECTBE JIEHCTBUTENBHBIX YMCEN JUIsl CpaBHEHUS,
OKpPYTJICHUS ¥ BBIYUCIIEHUH, N300pakaTh AEHCTBUTEIbHBIC YK CIIA TOYKAMU Ha KOOPIMHATHON MPSAMOM.

[IpumeHsATh MOHATHE apUPMETHUECKOTO KBaJpaTHOTO KOpHS, HAaXOOUTh KBaJpaTHbIE KOPHH,
UCIOJIb3YSl MPU HEOOXOJUMOCTH KAJIbKYISITOP, BBIMOJIHATH MpeoOpa3oBaHUSl BBIPAKEHUH, COJEpyKaIIuX
KBaJIpaTHbIE KOPHHU, UCTIOJIb3YsI CBOMCTBA KOPHEM.

Hcnonb3oBath 3anmucu OOJBIIMX M MaJbIX YHCEN ¢ TIOMOIIBIO JECITHUUHBIX IpoOei U cTeneHel uucna
10.

AJiredpanyeckue BbIpaKeHUs!

[IpyMeHSTh MOHSATHE CTENEHHU C LENbIM I0Ka3aTeleM, BBINOIHATH MPeoOpa3oBaHUs BBIPAKEHUH,
COJZIEPKalIUX CTEIICHU C LENIBIM TIOKA3aTEIIEM.

BbINONHATE TOXIECTBEHHBIE MNpPeoOpa3oBaHMs palMOHAIBHBIX BBIPAXKEHUH Ha OCHOBE IpPaBUII
JeWCTBUI HAJl MHOTOYJIEHAMH U alreOpandyecKuMHU ApoOsMHU.

PacknanpiBaTh KBaspaTHBIN TPEXYICH HA MHOKUTEIIH.

ITpuMeHnsaTh peoOpa30BaHUs BBIPAKEHUN ISl PELIEHNs Pa3IMYHBIX 337a4 U3 MaTEeMaTHUKH, CMEKHBIX
IIPEIMETOB, U3 PEabHON IIPAKTUKHU.

YpaBHeHUs] M HEPABEHCTBA

Pemarps snHelHBbIC, KBaJpaTHbIC YPaBHEHMS W PAaLMOHAIBHBIE YPAaBHEHHs, CBOISILMECS K HHUM,
CHUCTEMBI IByX YPAaBHEHHMU C ABYMs IEepeMEHHbIMU. [[poBOIUTH MpOCTEHIINE MCCIENOBAHUS YPAaBHEHUHN U
CHCTEM ypaBHEHMH, B TOM YHCJIE C IPUMEHEHHEM IpauuecKuX MpeAcTaBlIeHuH (ycTaHaBIMBATh, UMEET JIU
ypaBHEHHE WIN CUCTEMa YPAaBHEHHH pelleHts, €Clid UIMEET, TO CKOJIBKO, U IIpoyee).

IlepexoauTe OT cllOBeCHOW (HOPMYIUPOBKU 3ajauu K e€ anreOpandeckoil MOAEIH € MOMOIIbIO
COCTaBJICHUSl ypaBHEHHUS WM CUCTEMbl ypaBHEHHWH, MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4M IOJTY4YEHHBIN pe3yJIbTar.

[IpumeHATs CBOMCTBA 4YMCIOBBIX HEPAaBEHCTB JJIs CpPaBHEHMS, OLIEHKHM, pelarb JIMHEHHbIE
HEpaBEHCTBA C OJHOIN MEepeMEeHHOM M MX CHCTeMbl, JaBaTh IpadHuecKyl0 WIIIOCTPAIMI0 MHOXECTBa
pELIEHN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUUH

[lonuMaTh W UCHOJIB30BaTh (YHKIUOHAJBHBIE TOHATHS M S3bIK (TEPMHHBI, CHMBOJIHYECKUE
0003HaueHMsT), ONPEEIATh 3HaUeHUE (YHKIMH 10 3HAYEHUIO apryMeHTa, ONpeNeNaTh CBOMcTBa (DyHKIUU
no e€ rpaduxky.

Ctpouts rpauku 3JeMEeHTapHbBIX QYHKIUH BUJIA:

y = k/x, y=x2,y=x3,y = |X|, y = VX, OnHCHIBaTb CBOMCTBA YHCIOBOH (YHKIIH MO e rpaduKy.

K koHI1y 00yueHus B 9 kjacce oOyqaromuiics MoJyquT CIeAyIOUIIe MPeIMETHbIE Pe3yIbTaThl:

Yuciia 1 BBIYUCICHUSA



CpaBHUBaTh U YIOPSAJ0UYNBATh PALIMOHAJIBHBIE U UPPALMOHAIbHBIE YHCIA.

Beimonnare apudmMernueckue JeicTBUS ¢ palMOHANIBHBIME YUCIIAMH, COYETast YCTHbIE M IMCbMEHHbBIE
IIPUEMBI, BBIIIOJIHATH BEIYUCIICHHS C UPPALIMOHAIBHBIMU YU CIIAMM.

HaxonuTte 3HaueHUs CTENEHEN ¢ LEJIbIMU MIOKA3aTEISIMU U KOPHEW, BBIYUCIATD 3HAYCHUS YUCIIOBBIX
BBIPAXKCHUM.

OKpyryiATh JI€HCTBUTENIbHBIE 4YMCJIA, BBIIOJHATH NPUKHUIKY pe3yibTaTa BBIYMCIECHUM, OLIEHKY
YHUCJIOBBIX BBIPAKECHUM.

YpaBHeHHUS U HEPABEHCTBA

Pemates nuHeiHbIC M KBaJpaTHbIC YPAaBHEHHS, YPABHEHHUS, CBOISAIINECS K HAM, MTPOCTEHIIHE APOOHO-
palOHAIbHBIE YPABHEHUS.

Pemrate cuctembl IByX JIMHEMHBIX YPAaBHEHUHN C JBYMs IIEPEMEHHBIMH U CUCTEMBI ABYX YPABHEHUM, B
KOTOPBIX OJTHO YPaBHEHHE HE SABIISICTCS JIMHEWHBIM.

Pemats TexcToBbIE 3a7auu anreOpanyeckuM CHOcoOOM C MOMOILBIO COCTaBICHHUS YpaBHEHUS WU
CUCTEMBI IByX YPAaBHEHUH C IBYMs [IEPEMEHHBIMH.

[IpoBoauTe npOCTEHIINE HCCICAOBAHUS YPAaBHEHUHM W CHCTEM YpPaBHEHUH, B TOM YHCIE C
MPUMEHEHUEM Tpa@UuecKux MpeACTaBlIeHUN (yCcTaHaBIMBaTh, HMEET JIM YpaBHEHUWE WIM CHCTEMa
YpaBHEHUH pelleHus], €ClIM UMEET, TO CKOJIbKO, U MpoYee).

Pemarp nuHeliHbIe HepaBEeHCTBa, KBaJlpaTHbIE HEPABEHCTBa, M300pakaThb pPEIIEHHWE HEPABEHCTB Ha
YUCJIOBOW MPSMOM, 3alMCHIBATH PEHIEHUE C TOMOIIBIO CHMBOJIOB.

Pemrate cucTtemMpl JMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYANOIIME KBAJAPAaTHOE
HEPaBEHCTBO, U300pa)kaTh pPEIICHWE CUCTEMbl HEPABEHCTB Ha YHMCIIOBOW NPSMOM, 3alMChIBaTh PEIIEHUE C
MTOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUM Pa3IMYHBIX 3a1ad.

D yHKUUHA

Pacno3naBate (QyHKIMM U3yd4eHHBIX BHIOB. [loka3plBaTh CXEMaTHYECKH pAaclOIOKEHUE Ha
KOOPAMHATHOM MI0CKOCTH rpadukoB GyHKImi Buga: Y = kx, y =kx + b,y =k/x,y=ax2 + bx + ¢,y =x3,y
=X, Y = |X|, B 3aBHCHMOCTH OT 3HaYeHHi1 KO>((DUIIHEHTOB, OMUCHIBATH CBOHCTBA (YHKIIHII.

Crpouth M n300pakaThb CXeMaTH4YeCKM IpadUKd KBaJpAaTUYHBIX (YHKIMHA, ONMUCHIBATh CBOWCTBA
KBaJpaTUUHBIX (yHKUMH 10 uX rpadukam. Pacrmo3HaBaTh KBaJpaTHuHYI (YHKIMIO 1O Qopmyie,
IIPUBOAUTH IPUMEPBI KBAJIPATUUYHBIX QYHKIUI U3 peabHON XKU3HU, GU3UKU, FEOMETPUH.

YucioBbIe MOCTEI0BATEILHOCTH H MPOrPecCUH

Pacrnio3HaBaTh apupMeTHUYECKYIO U F€OMETPUYECKYIO IPOTrPECCHH IIPU Pa3HbIX Coco0ax 3adaHusl.

BbINONHATE  BBIYMCICHUS C  HCHOJb30BaHMEM (opMya N-ro uineHa apudMeTHYecKod u
TrE€OMETPUYECKON IIPOrPECCUM, CyMMBI IIEPBBIX N YJICHOB.

N3006pakaTh 4ieHbl OCIEI0BATEIbHOCTH TOYKAMH HAa KOOPIMHATHON IJIOCKOCTH.

Pematp 3anauu, CBA3aHHBIE C YMCIOBBIMM IIOCIEA0BATEIBHOCTAMY, B TOM YHCIIE 33Ja4d U3 pealbHON
KHU3HH (C UCTIOJIb30BAaHUEM KaJIbKYJIATOPA, IU(PPOBBIX TEXHOJIOTHA).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoiuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aeioB u (ungpossbie)
n/n TeM NPOrpaMmbl Bcero KoHTpoJibHbIE padoThI o0pa3oBaTtejibHbIE
pecypchl
1 Yucna 1 BEIYUCIICHHUS. o5 1 bu6mmoreka [{OK
PanmonaneHbie yncna https://m.edso0.ru/7f415b90
bubmmoreka [{OK
2 27 1
AJIrCOPANECKAC BLIPAKCHIA https://m.edso0.ru/7f415b90
bubmmoreka [{OK
2 1
3 ¥/PABHEHHS H HEPABEHCTBA 0 https://m.edso0.ru/7f415b90
4 Koopaunats! u rpapuku. 24 1 bubnuoreka [IOK
OyHKIUN https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
> Hostopere n 0bobmente 6 1 https://m.edso0.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 102 5
I[TPOI'PAMME
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8 KUIIACC

Koun4yecTrBo yacos DJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3je/ioB U (uudgposbie)
n/n TeM MPOrpaMmbl Bcero KoHTpoJibHbIE padoThI o0pa3oBaTte/ibHbIE
pecypchl
Yucna 1 BRIYUCIICHUS. bu6mmoreka [{OK
1 15
KBagparHsle kopHU https://m.edsoo.ru/7f417af8
9 Uucna u Berunciaenus. CTerneHs ¢ 7 bu6mmoreka [{OK
LETIBIM MOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BbIpaKEHHUSL. 5 1 bubnuorexa [JOK
KBanpaTHblii TpEXUIIeH https://m.edsoo.ru/7f417af8
4 Anrebpandeckue BbIpaKEHHUSL. 15 1 bubnuorexa [JOK
AnrebOpaundeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHEHUS U HEPABEHCTBA. 15 1 bubnuotexa [JOK
KBanpaTHbie ypaBHEeHHS https://m.edsoo.ru/7f417af8
6 YpaBHEHUS U HEPABEHCTBA. 13 bubnuorexa [JOK
Cucremsl ypaBHEHU I https://m.edsoo.ru/7f417af8
7 YpaBHEHUS U HEPABEHCTBA. 12 1 bubnuorexa [JOK
HepaBencrtpa https://m.edsoo.ru/7f417af8
bu6moreka [IOK
8 OyHKIH. OCHOBHBIE [IOHATHS ° https://m.edsoo.ru/7f417af8
bu6moreka [IOK
o Dyniunn. Hucnonsie pyniuun 3 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 I1 606 6 1
OBTOPEHHE 1 ODODILEHHE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 5
[TPOTPAMME
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9 KIIACC

KosuuecTBO Yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aeioB u (undposbie)
KoHnTpoJbHbie
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI
pecypchl
1 Yucna 1 BBIYUCIICHUS. 9 bubmmoreka [{OK
JlelicTBUTENbHBIC YHCTIA https://m.edso0.ru/7f419d08
VYpaBHe €paBEHCTBA.
2 Vpwmemmcomoi 14 1 BuGanotexs LIOK
p {I https://m.edso0.ru/7f419d08
TepeMEeHHO N
3 VYpaBHEHUs 1 HEPABEHCTBA. 14 1 bubnuoreka [JOK
Cucrembl ypaBHEHUI https://m.edso0.ru/7f419d08
4 VYpaBHEHUs 1 HEPABEHCTBA. 16 1 bubnuoreka [JOK
HepasencrBa https://m.edso0.ru/7f419d08
bu6moreka [IOK
O} 1 1
> YHKINA 6 https://m.edso0.ru/7f419d08
6 Yucnoselie 15 1 bu6moreka [IOK
MOCNIEIOBATEILHOCTH https://m.edso0.ru/7f419d08
7 [ToBTOpEeHue, 0600IICHNE, 18 1 bu6mmoreka [IOK
cUCTEMAaTu3aIys 3HaHUH https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 102 6
I[TPOT'PAMME
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