AHHOTAIMA
K pa0o4eil nporpamme mo ajareope

B crpykType mporpammbl y4eOHOro Kypca «AusreOpa» sl OCHOBHOTO OOIIEro
0o0pa3oBaHUsl OCHOBHOE MECTO 3aHMMAIOT COJEpXKATeIbHO-METoAnYecKhe JmHuH: «Yucna u
BBIUMCIICHUS», «AJreOpandeckue BBIPAKCHUS», «YPAaBHEHHS M HEPAaBEHCTBa», «DYHKIUNY.
Kaxxnas u3 3THX cozepkarenbHO-METOIMUYECKUX JIMHUNA pa3BUBAETCS HA MPOTSDKEHUU TPEX JIET
M3yUYeHHs Kypca, B3aMMOJICHCTBYS C IPYTHMMHU €ro JIMHUSAMH. B Xone nzydenus y4eOHOTo Kypca
00yJaromuMcs IPUXOAUTCS JIOTUIECKH PACcCyXAaTh, UCTIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIH
s3BIK. B CBSI3M ¢ 9THM B IporpaMmMy yueOHOTO Kypca «Anredpay BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEICTaBJICHHbIE BO BCEX OCHOBHBIX pa3fellax MaTeMaTU4YecKoro oOpa3oBaHUS U
CIOCOOCTBYIOLIME OBJAJACHUIO OOYYaIOIIMMHUCA OCHOB YHUBEPCAJIBHOIO MaTeMaTHYECKOTrO
si3bika. ConepKaTenbHOM U CTPYKTYPHOU OCOOEHHOCTBHIO YUeOHOTO Kypca «Anredpay sBIseTCS
€r0 MHTErPUPOBAHHBIN XapaKTep.

Copepxanne nuHUM «Yucaa W BBIYMCIEHUS» CIYKUT OCHOBOM sl JaJbHEWIIEro
M3Y4YEeHHUS MaTeMaTHKH, CHOCOOCTBYET PAa3BUTHIO Yy OOYYarOIIMXCS JIOTMYECKOTO MBIIUICHUS,
(hOopMHUPOBAHHUIO YMEHHMSI OJIb30BATHCS aIrOPUTMAMH, a TaKXKe MPUOOPETEHUIO MPAKTHYECKUX
HaBBIKOB, HEOOXOIUMBIX JUIsl NMOBCEIHEBHOM XU3HU. Pa3BUTHE NOHSATHSA O 4YMCIE HAa yYpOBHE
OCHOBHOTO 00111er0 00pa30oBaHUs CBS3aHO C PAlMOHAIBHBIMU M HUPPALMOHAIBHBIMU YHCIIAMU,
(dhopMupOBaHUEM TPEACTABICHUN O NEHCTBUTEIIFHOM YHCIIC. 3aBEepIIEHHE OCBOCHHS YUCIOBOU
JIMHUU OTHECEHO K CpelHeMy o01ieMy 00pa3oBaHHUIO.

Conepxkanne AByX anreOpanyecKux JUHUA — «AnreOpandeckre BBIPOKCHHUS» |
«YpaBHEHHSI W HEPaBEHCTBa»  CIMOCOOCTBYeT  (OPMHUPOBAHUI0O Yy  OOydYarOIIMXCS
MaTeMaTHYeCKOro ammapara, HeoO0XOAMMOTo Ui pelIeHus 3aJad MaTEeMaTUKHU, CMEKHBIX
MpeIMETOB M MPAKTHUKO-OPUEHTHPOBAHHBIX 3a7a4. Ha ypoBHE 0CHOBHOrO 0011ero oopazoBaHus
y4eOHBIH ~ MaTepuan TPYNIHPYETCS  BOKPYT  pallMOHAIBHBIX  BBIpaXEeHHWH.  Anrebpa
JEMOHCTPHUPYET 3HAUEHUE MATEMAaTUKH KakK S3bIKa JJIsi MOCTPOCHUS MaTEMaTHYECKUX MOJIENEH,
OTHCaHUs MPOLIECCOB U SIBICHUH peabHOro Mupa. B 3amaun oOyueHus anredpe BXOIAT TakkKe
JanbHeiIee pa3BUTHUE AaNTOPUTMHYECKOTO MBIILICHUSI, HEOOXOIUMOro, B YaCTHOCTH, JIs
OCBOGHHUSI Kypca HH(POPMATUKH, M OBJAJCHUE HABBIKAMHU JCIYKTHUBHBIX PAaCCyXICHHI.
[IpeoGpa3oBanue cUMBOJIBHBIX (HOPM CIOCOOCTBYET Pa3BUTHIO BOOOpaXKEHUs, CIOCOOHOCTEH K
MaTeMaTH4YeCKOMY TBOPYECTBY.

Copepxanue  (QyHKUMOHAIbHO-TpaQUUECKOW JIMHMM  HAalEIeHO Ha  IOJy4yeHHue
oOyyarouuMucs 3HaHUM 0 QYHKUUAX KaK BaKHEHIIeld MaTeMaTuyecKoi MOJAEIH ISl ONMCAHUS
U HCCIENOBAaHUS Pa3HOOOpa3HBIX MPOIECCOB M SBIEHUN B mpupone u oOuiectBe. M3yueHue
MaTrepuaga CHOCOOCTBYET pa3BUTHIO Yy OOydaloluXcs YMEHHUS HCIOJIb30BAaTh pPa3UYHbIE
BBIPA3UTENIbHBIE CPEACTBA S3bIKA MATEMaTUKU — CIIOBECHBbIC, CUMBOJIMYECKHE, TpaduuecKue,
BHOCHT BKJIaJl B (hOpMHUpOBaHHUE MPEICTABICHUN O PO MaTeMaTHKU B PA3BUTUU IIMBHIN3ALNAN
U KYJIbTYpBI.

CornacHo yueGHOMY IulaHy B 7-9 kjaccax u3y4aercss y4eOHBI Kypc «AmnrebOpay,
KOTOPBI BKIIIOYAET CIEAYIOIINE OCHOBHBIC pa3leNbl colepxKaHus: «Yuciaa U BBIUMCICHUS,
«AnreOpanyeckre BIpaKEHU», «YpaBHEHUS U HEPaBEHCTBaY, « DyHKIIUNY.

Ha usyuenune yuebHoro Kypca «Anredpa» orBoautcs 306 yacos: B 7 kinacce — 102 yaca
(3 gaca B Henenmo), B 8 kinacce — 102 gaca (3 yaca B Hezeno), B 9 kmacce — 102 ygaca (3 yaca B
HEJIEIIO).

Coaepixkanue o0yueHust

7 KJIACC

Yuciaa 1 BbIYMCTIEHUS

JpoOu OOBIKHOBEHHBIE M JECSTHYHBIC, TEPeXo] OT OJHOH (opmbl 3amucu apodel K
apyrou. IloHATHE pallMOHATBHOTO YUCIA, 3alIMCh, CPABHEHUE, YIIOPSAIOYMBAHUE PALIMOHAIBHBIX



qrcen. ApudMeTHuecKue EHCTBUA ¢ pallMOHAIBHBIME YHCIaMH. Pemienue 3amad u3 peaabHOR
IIPaKTUKU HA 4acTH, Ha JPOOH.

CreneHp ¢ HaTypaJbHBIM IOKAa3aTeNEM: OIpeesieHHEe, MPeoOpa3oBaHne BHIPAKEHUN Ha
OCHOBE OTpEACTICHHUS, 3aHCh OOJBIINX 4ncen. [IpomenTsl, 3anuch IPOIEHTOB B BUIE POOU U
IpoOu B BHJE MPOLEHTOB. Tpy OCHOBHBIE 337ayl Ha MPOLIEHTHI, pElIeHUe 3a7a4y U3 peajbHOI
MIPaKTUKU.

[IpumeHeHne NpU3HAKOB AETUMOCTH, Pa3JI0KEHNE HA MHOYKUTEIN HATYpaJIbHbIX YUCEIL.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE TpsiMasi B 00paTHas MPOMOPIHOHAIBHOCTH.

Aaredpanyeckue BbIpaKeHHs

[IepemeHHBIE, YHCIIOBOE 3HAYECHUE BBIPAKEHUS C IEPEMEHHOW. JloNmycTHMbIE 3HA4YECHMS
nepeMeHHbIX. [IpencraBneHne 3aBUCHMOCTH MEXIy BEIHMYMHAMH B Buae (HopMyIbl.
Boruncnenus no ¢gopmynam. IlpeobpazoBanue OyKBEHHBIX BBIPAXKEHUI, TOKIECTBEHHO paBHbIE
BBIPA)KEHUS, MIpaBMiIa MpeoOpa3oBaHusl CyMM M IPOW3BEIEHUH, MpaBuUiia pacKpbITUS CKOOOK U
MIPUBEACHUS MTOJOOHBIX CIaraeMbiX.

CBoiicTBa CTENEHH C HATYPAJIbHBIM IOKa3aTeeM.

OpHounenbl 1 MHOTOWIEHBI. CTenieHb MHOTOuWwIeHa. ClokeHne, BBIYUTaHHE, YMHOKEHUE
MHOTOWIEHOB. DOpPMyIbl COKpAIIEHHOTO YMHOKEHUS: KBaJApaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyna pa3HOCTH KBaJIpaToB. Pa3nokeHne MHOTOWICHOB HA MHOKUTEIH.

YpaBHeHUsSI M HEPABEHCTBA

VYpaBHeHHEe, KOPEHb YpaBHEHUS, NTpaBuiIa IPeoOpa3oBaHusl YpaBHEHUS, PaBHOCUIBHOCTh
YPaBHEHUM.

JIuneliHOE ypaBHEHME C OJHOW MEPEMEHHOW, YMCIO KOPHEW JIMHEMHOrOo ypaBHEHHS,
penieHue JNUHEMHBIX ypaBHeHHMM. CoCTaBieHHME YpAaBHEHUW II0 YCIOBHIO 3adadd. PemieHue
TEKCTOBBIX 3a/1a4 C IOMOILIBIO YPABHEHUM.

JluneiiHoe ypaBHEHHE C JBYMs MEPEMEHHBIMH H ero rpaduk. CucreMa NBYX JTUHEHHBIX
YpaBHEHUW C ABYMs TepEeMEHHBIMHU. PelieHne cucteMm ypaBHEHHM CIOCOOOM ITOJCTaHOBKH.
[IpuMmeps! pernieHust TEKCTOBBIX 3a4a4 ¢ TOMOILBIO CUCTEM YPaBHEHHIA.

D yHKUUHA

Koopnunara Touku Ha mpsiMod. UucioBbIE TMpPOMEXYTKU. PaccTosHue Mexay AByms
TOYKaMU KOOPJIMHATHOU MPSMOiA.

[IpssmoyronbHas cucrema koopaunat, ocu OX u Oy. Alcuucca U opauHaTa TOUYKH Ha
KoOpauHATHOU miockocTH. Ilpumepsl rpaduxoB, 3agaHHbiX (Qopmynamu. Urtenuwe rpauxon
peanbHbIX 3aBucuMoOcTeil. [lonarue ynknun. I'padux dyakuun. CpoiicTBa (QYHKIUH.
Jlunetinas ¢ynkmus, e€ rpaduk. ['padux dynakumm y = |x|. ['padudeckoe pemieHne JTUHEHHBIX
YpPaBHEHUH U CUCTEM JIMHEHHBIX YPABHEHUN.

8 KVIACC

Yucia 1 BBIYUCTICHUSA

KBanmparubiii xopenb u3 umcna. [lonstue 00 uppamnuoHanbHoM uwucie. JlecaTuyHbie
MpUOIKEHHST UPPAMOHANIBHBIX uncen. CBoiicTBa apu(pMeTHYeCKuX KBaJAPaTHBIX KOPHEH U UX
MpUMEHEHHE K MpeoOpa3oBaHUIO0 YHCIOBBIX BBIPAXKEHHH M BBIYUCICHUSAM. JleiicTBUTEIbHBIC
YyHUCIa.

Crenens ¢ 1enbIM IOKa3areneM U €€ cBoiicTBa. CTaHAapTHas 3alIUCh YHCTIA.

AuredpanyecKue BbIPaKeHH

KBanpaTHblil TpEXUIIEH, Pa3I0KEHUE KBAPATHOTO TPEXWIEHA HA MHOKUTEIIN.

AnreOpandeckast apoOb. OCHOBHOE CBOWCTBO anrebOpaudeckoil apo6u. CroxxeHue,
BbIUNMTaHHE, YMHOXKEHHUE, JeJeHUEe anredpandeckux aApoOeil. PannoHanbHble BBIpaXEHUS U UX
npeobpa3oBaHue.

YpaBHeHHUS H HEPABEHCTBA

KBanpatHoe ypaBHeHHe, GopMmyna KOpHEH KBaJpaTHOTO ypaBHEeHHs. Teopema Buera.
Pemenune ypaBHeHM, CBOIAIIMXCA K JHMHEWHBIM W KBaapaTHeIM. [Ipocreiimme apoGHO-
palMoOHaIbHbIE YPABHEHUSI.



I'paduueckas nHTEpHpeTaM YPAaBHEHHUN C JIBYMsI IIEPEMEHHBIMU U CHUCTEM JIMHEWHBIX
YpPaBHEHUHN C JIBYMs IIepeMEHHbIMU. lIpuMepbl penieHuss CUCTEM HENMHEWHBIX YPABHEHUU C
JBYMsI IEPEMEHHBIMU.

Perienne TeKCTOBBIX 33a4 alreOpandeckuM CrocoOoM.

HucnoBble HEpaBEHCTBA M HX CBoWcTBAa. HepaBeHCTBO € OAHOM MEPEMEHHOM.
PaBHOCMIIBHOCTE HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OJHOM mnepeMeHHOW. Cucrtemsl
JIMHEWHBIX HEPABEHCTB C OJITHOM MEPEMEHHOM.

D yHKUUHA

[onsitne pynkumuu. OOMacTh onpeneneHns 1 MHOKECTBO 3HaueHu# (pyHkunu. CriocoOs
3a1aHus yHKITHA.

I'padux ¢ynkuuu. Yrenue cBoiictB ¢(yHkumum mo e€ rpaduky. [Ipumeps! rpaduxos
(GYHKIMM, OTpaXkaroINX peaabHble TPOLECCHI.

@OyHKIMH, ONUCHIBAIOIIME NPSIMYI0 U OOpaTHYIO MPONOPIUOHATIBHBIE 3aBUCUMOCTH, UX
rpadukn. Oynxmun y = X2, Y = X3, y = \x, y=|x|. ['paduueckoe pemenne ypaBHEH it 1 CHCTEM
YPaBHEHUM.

9 KJIACC

Yucia v BbIYMCICHUS

PannonanpHble ynciia, UppallMOHAIBHBIE YHCIIA, KOHEYHbIE U OECKOHEUYHBIE AECATUYHBIE
npobu. MHOXeCTBO JEHCTBUTENbHBIX 4YHCEN, JACUCTBUTEIbHBbIE YMCIAa Kak OeCKOHEUHbIe
JecsiTUYHble  apoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKAY  MHOXXECTBOM
JEMCTBUTEIBHBIX YUCET U KOOPAUHATHOMW MPAMOIL.

CpaBHeHHE NEHCTBUTENBHBIX 4uCel, apudMeTndyeckue ACUCTBUS C JIEHCTBUTEIbHBIMU
YHCIIaMU.

PazMepsl 0OBEKTOB OKpYXKAIOIIErO0 MHUPA, IJIUTEIBHOCTh MPOLIECCOB B OKPYKAIOLIEM
MHUDE.

[TpubnnxE€HHOE 3HAYEHHE BEIMYMHBL, TOYHOCTh HpuUOIMKEeHHA. OKpyIrJIeHHEe 4YHCcel.
[Ipukuaka v orieHKa pe3yJbTaTOB BHIUYUCICHUI.

YpaBHeHUs] 1 HEPABEHCTBA

JIuneitnoe ypaBHeHue. Penienue ypaBHEHHM, CBOIAIIMXCS K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. PemeHne ypaBHEHUH, CBOAAINUXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHenue. Ilpumepnl perieHus ypaBHEHUN TPEThed M 4YETBEPTOM CTENEHEH
Pa3I0KEHNEM Ha MHOXKUTEIIH.

Pemenne  npoOHO-pallMOHANBHBIX ~ ypaBHEHUH.  PemieHme  TEKCTOBBIX — 3ajad
anreOpandeckuM METOIOM.

VYpaBHeHHe ¢ ABYMs IEpEMEHHbIMHU U ero rpaduk. Pemenue cucteMm IByX JMHEHHBIX
YPaBHEHUN C ABYMs II€PEMEHHBIMU. PelleHne CUCTEM JBYX YPaBHEHMM, OJHO U3 KOTOPBIX
JUHEWHoe, a Ipyroe — BTOpoi creneHu. ['paduueckas MHTEpHpeTalus CUCTEMbl YpaBHEHUH ¢
JBYMs IEPEMEHHBIMH.

Perienune TeKcTOBBIX 3ajjay anreOpanyeckuM CrocoOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenue nMHEMHBIX HEPABEHCTB C OJHOW IIEpEMEHHOW. PelleHne cucrem JMHEHHBIX
HEpaBEHCTB C OJHOI mnepemeHHON. KBajpaTHble HepaBeHCTBa. I'paduueckas uHTEepnpeTaunus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

DyHKUUH

KBangpatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. [lapaGona, KOOpAMHATBHI BEPUIMHBI
napaboJibl, 0Cb CHMMETPUH NapaboJIbL.

I'padukn dyrkimit: Y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = |X| 1 ux cBoiictsa.

YucioBble NOCTEI0BATEIBLHOCTH H IPOrPecCHH

[lonsTHE YMCIOBOM MOCIEN0BATENBHOCTH. 3aJaHUE MTOCIIEOBATEILHOCT PEKYPPEHTHOM
¢bopmynoit 1 popmysoit N-ro ueHa.

Apudpmernueckass W reomerpuueckas — mporpeccur.  Popmynbl  N-ro  4ieHa
apu(pMETHYECKON U T€OMETPUYECKON MPOrPECCHii, CyMMBI NIEPBBIX N YJIECHOB.



N3o0paxxenue 4ieHOB apu(METHUECKOW M T€OMETPUUYECKOW MPOTPEecCHil TOYKaMH Ha
KOOPJIMHATHOM IUIOCKOCTU. JINHEWHBIN U SKCIOHEHLIUAIbHBIN POCT. CII0KHBIE IPOLIEHTHI.

I[InannpyeMbie pe3ybTaTbl OCBOEHHS NMPOrPaMMbl YUeOHOr0 Kypca «ajredpa» Ha
YPOBHE OCHOBHOTI'0 00111€er0 00pa30BaHUs

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHUS TMPOrpaMMbl y4eOHOTO Kypca «Anredpay»
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHME:

MPOSIBICHUEM HMHTEpeca K TNPOUUIOMY M HACTOSAIIEMY POCCUMCKON MAaTeMaTHKH,
LIECHHOCTHBIM OTHOLICHHEM K JIOCTHKECHHUSIM POCCHUHUCKMX MATEMaTUKOB M POCCUUCKOMN
MAaTEeMaTHYECKOM IIKOJIbI, K UCMOJIB30BAHUIO 3TUX JOCTIKCHUM B APYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:kaaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEH TpakJaHWMHA M peau3allii €ro Tpas,
MPEACTABICHUEM O MAaTeMAaTHYeCKUX OCHOBaX (PYHKIIMOHUPOBAHHS PaA3IMYHBIX CTPYKTYP,
SIBJICHUH, MPOTEAYP TPax)IAHCKOTO 0OIIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXJICHHIO ATHYECKUX MPOOJIEM, CBSI3aHHBIX C TMPAKTUUYECKHUM TPUMEHEHUEM JIO0CTHKEHUN
HayKH{, 0CO3HAHHEM BOKHOCTH MOPAITbHO-ATHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOW HA aKTHMBHOE y4acTHE B PENICHUH MPAKTUYECKUX 3a/]ad MaTeMaTHYECKOM
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEMaTHYECKOTO 0Opa30BaHMs HA MPOTSHKEHUH BCEH
YKU3HU JIJIS1 YCIIENTHOHM Tpo(deCcCHOHaTBHOM EeATeThHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM ¥ TIOCTPOCHHEM WHIUBUIYATLHOW TPAEKTOPHUH OOpa3oBaHHs |
YKU3HEHHBIX TJIAHOB C YUETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKOEe BOCIIMTaHME:

CIIOCOOHOCTBIO K SMOLIMOHAIBHOMY M 3CTETUYECKOMY BOCIPHUATHIO MaTEMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHUN, PACCYKICHHUM, YMEHHUIO BUAECTh MaTEMaTHUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpHUEHTAIlMe B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAaYUHBIX MpPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHsS 4YeJOBeKa, MNPHUPOAbI M OOIIECTBa, MOHUMAaHUEM
MaTeMaTH4YeCKOW HayKH Kak cepbl 4eloBEeYecKON MesTeNbHOCTH, ITaloB €€ pa3BUTUS U
3HAYUMOCTHU JJIs Pa3BUTHUS LIUBUIIU3ALINH, OBJIAJICHUEM SI3bIKOM MaTEMaTUKU U MaTEMAaTUYECKOU
KyJIbTypOM KaK CpEICTBOM T[O3HaHUS MHpA, OBJIAJEHUEM [POCTEUIIMMH HaBbIKAMU
HCCIEA0BATEIbCKOM 1EATEIbHOCTH;

6) ¢usnyeckoe BocnuTaHue, (GOPMHUPOBAHME  KYJIbTYPbl 3A0POBb H
IMOIMOHAJIBHOIO 0JIArONOJIyYHs:

FOTOBHOCTBIO TPUMEHSTh MAaTeMAaTHYECKHE 3HAHUSI B HMHTEPECaX CBOETrO 30pOBbS,
BEJICHUS 3[I0POBOr0 00pasa >KU3HM (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIbIXa, peryispHas ¢Qusnyeckas aKkTUBHOCThH), CHOPMHUPOBAHHOCTHIO HaBhIKAa pediexcuw,
MIPU3HAHUEM CBOETO IpaBa Ha OMMOKY U TaKOTO K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0J10rM4YeCcKoe BOCIIUTAHHUE:

OpUEHTAIlMe Ha MPUMEHEHHEe MaTeMaTUYeCKUX 3HAHWM JUTs pelieHus 3a7ad B 00JacTu
COXPAaHHOCTH OKPYKAIOIIEeW cpenpbl, IUIAHUPOBAHUS TOCTYIKOB M OLEHKH HX BO3MOXHBIX
MOCIIEJICTBUH ISl OKpYXKAIOIIEH Cpelbl, OCO3HAHHEM TII00aIbHOTO XapaKTepa SKOJIOTHYECKHX
mpo0JieM U MyTeil uX peuieHus;

8) ajanTanms K M3MEHAIUMCS YCJI0BUSM COUMATbHOM M IPUPOAHOM Cpebl:

TOTOBHOCTBIO K JCUCTBUSIM B YCIOBHUAX HEONPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4Y€pe3 MPAKTUUECKYIO JIESITeIbHOCTh, B TOM YUCJE YMEHUE YUUTHCS Y JIPYTUX
TOJIeH, MpuoOpeTaTh B COBMECTHOM JIEATEILHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHITUHU W3
OTIBITA IPYTHX;



HE00X0AUMOCTBIO B (POPMUPOBAHUN HOBBIX 3HAHHUH, B TOM 4HCIE (OPMYIUPOBATH UEH,
MOHATHS, TUIIOTE3bl 00 0OBEKTAaX M SIBICHMSIX, B TOM UYUCJIE paHEE HEU3BECTHBIX, OCO3HABATH
neuuuThl COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH, IIIAHUPOBATH CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYallMi0, BOCIPUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOIIMI KOHTpPMEp, KOPPEKTUPOBATh NPHUHHUMAEMBIE PELICHUS U
JeWcTBUS, GOPMYITUPOBATH U OLIEHUBATH PUCKH U TMOCIEACTBHS, (JOPMHUPOBATH OIBIT.

MeTtanpeaMeTHble pe3yabTaThl

Ilo3naBaTenbHbIC yHHBepPcaIbHbIE yueOHbIE el CTBUSA

Ba3oBble 1ornyeckue geficTBus:

e  BBUIBIATH M XapaKTEPU30BaTh CYLECTBEHHBIE MIPU3HAKU MATEMATUYECKUX
00BEKTOB, TIOHSATHHA, OTHOIICHHA MEXKIY MOHITHAMH, (POPMYIUPOBATH OMpPEICTICHHS
MOHATHM, YCTaHABIMBATH CYIIECTBEHHBIN MpPHU3HAK KiIacCU(UKALMU, OCHOBAHMS IS
0000111eH!S ¥ CpaBHEHUS, KPUTEPUH ITPOBOIUMOIO aHAIN3a;

e  BOCIHpPUHMMATh, (GOPMYIUPOBaTb U  MPEOOpPa3OBBIBATH  CYKJECHUS:
yYTBEpAUTENbHbIE U OTPULIATENIbHBIE, €MUHUYHbIE, YACTHBIE U 00IIUE, YCIOBHBIE,

®  BBISBIATH  MaTeMAaTUYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
poTUBOpeuUnss B (akTaxX, AAHHBIX, HAOMIOACHUSIX U YTBEPXKIEHHUSX, Npe/araTh
KPUTEPUH IS BBISIBIICHUS 3aKOHOMEPHOCTEN U MMPOTUBOPEUNIA;

e  JenaTh BBIBOJBI C HCIOJb30BAHHUEM 3aKOHOB JIOTUKU, JEAYKTUBHBIX M
VHJYKTUBHBIX YMO3AaKIOYEHUH, YMO3aKIIOUEHUHN 110 AHAJIOTUH;

e  pa30upaTh J0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKIEHUH (MIpsIMbIE U OT
MIPOTHUBHOTO), MIPOBOJIUTH CaMOCTOSITENILHO HECJIOXKHbIE JI0Ka3aTeNbCTBa
MaTeMaTH4ecKuX (PaKTOB, BBICTPAMBATh ApPryMEHTAIUIO, MPHUBOIUTH IPUMEPHl H
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

e  BpIOMpaTh croco® perieHus ydyeOHOW 3amayu (CpaBHUBATh HECKOJBKO
BapUAHTOB pELICHUs, BbIOUpaTh HauboJiee MOAXOAALIMHA C Y4ETOM CaMOCTOSITEIBHO
BBIJICTICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebCcKHe 1eCTBUA

®  HCIOJIb30BATh BOIPOCHI KAaK HCCIIENOBATEIBCKUM MHCTPYMEHT IO3HAHUS,
¢bopmynupoBarthb BOIIPOCHI, buxcupyromue IIPOTUBOPEYHE, npobiemy,
CaMOCTOSATEJIBHO yCTaHABJIMBaTb MCKOMOE€ U JaHHOe, (opMuUpoOBaTh TIHMIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3ULINIO, MHCHHUE;

®  IIPOBOJUTH II0 CAMOCTOATEIBHO COCTaBICHHOMY IUIAHY HECIOKHBIN
SKCIIEPUMEHT, HEOOJIbIIOE HCCIEAOBAaHME [0 YCTAaHOBJIECHHUIO OCOOEHHOCTEH
MaTeMaTH4YeCKOT0 00BbEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXy CO00I;

®  CaMOCTOATENILHO (OPMYJINPOBATH 000OIIEHHS U BBIBOJIbI 110 pe3yjibTaTaM
IPOBEAEHHOTO HAOJIIOJICHUS, UCCIIEJOBAHUS, OLIEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
pe3yabTaTOB, BEIBOJIOB U 0000IEHUI];

®  [IPOrHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLECCA, A TAKKE BBIIBUraTh
IIPENIIOJIOKEHNS O €TI0 PA3BUTHUU B HOBBIX YCIOBUSX.

Pa6ora ¢ undopmanmeii:

®  BBIBIATH HEJOCTATOYHOCTb M M30BITOYHOCTH HMH(OPMAIMM, JAHHBIX,
HEOOXOAUMBIX JUISl pellieHHs 3a]1auu;

e  BBIOMpaTh, AHATU3UPOBATh, CHUCTEMATU3UPOBAaTh M WHTEPHPETHUPOBATH
MH(OPMAIIHIO PA3IMYHBIX BUAOB U (POPM IpeACTaBICHNUS;

e  BpIOMpaTh (opMy MpeAcTaBIeHUs HUHGPOPMAMM U WIIOCTPUPOBATH
pelaeMble 331a4l CXeMaMu, TuarpaMMaMu, HHOU rpadukoit 1 uX KOMOUHAIMSMU;

e  OlLIEHMBAaTh HAAE&KHOCTh HMHGPOpPMALUU 1O KPUTEPUSAM, MPEIOKEHHBIM
yUUTEIeM U cHOPMYITHMPOBAHHBIM CAMOCTOSTENbHO.

KoMMmyHuKaTHBHBIC YHHBEpCAIbHbIE y4eOHbIC 1eHCTBHUA:



e  BOCIHpHUHMMATh ¥ (OPMYIHPOBATH CYXKIEHHUS B COOTBETCTBHH C
YCIOBHSIMU M LEJSAMH OOIIEHMS, SICHO, TOYHO, I'PAMOTHO BBIPAXKaTh CBOIO TOYKY
3peHUsi B YCTHBIX M THCHbMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS IO XOAY peUIecHUS
3a/1a4yi, KOMMEHTHPOBATH MOJYYCHHBIN pe3yibTarT;

e B X0je 00CYX/IEHHS 337aBaTh BOTPOCHI 10 CYIECTBY 00CYXJaeMOI TEMBI,
npoOsieMBbl, penraeMoil 3a/1a4n, BBHICKA3bIBaTh WICH, HAICJICHHBIC HAa TIOMCK PEIICHHUS,
COMOCTABJIATh CBOU CYXKACHHUS C CYXKJIEGHUSMU JPYTMX YYacTHMKOB JMajora,
oOHapyXHMBaTh Pa3IMune U CXOJCTBO TO3UIUI, B KOPPEKTHOH Popme GopMyarpoBaTh
pa3HorIacHsi, CBOU BO3PAKEHUS;

®  [IPEACTaBIATH  PE3YNbTAaThl  pPELIEHUS  3a7aud,  HIKCIEPHUMEHTA,
HCCIIEIOBaHUS, MPOEKTa, CAMOCTOSITEIbHO BHIOMPATh (POpMAT BBICTYIUIEHHS C Y4ETOM
3aJ1a4 NMPe3eHTali U 0COOEHHOCTEN ayAUTOPHH;

e T[OHMMATh W  WCIOJB30BATh  MPEUMYIIECTBA  KOMAHAHOW  H
WHJIMBUIYAIBHOW paOOTHI IPU PEIIEHUN YYeOHBIX MaTEeMAaTUUECKHX 3a]1a4;

®  [IPpUHHUMATH 1I€JIb COBMECTHOM NIEATENBHOCTH, IMJIAHUPOBATh OPTaHU3ALINIO
COBMECTHOM paboThl, pacmpenenarb BuAbl paboT, IOroBapuBaThCs, OOCYXKIaTh
MIPOIIECC U pe3ynbTaT pabOThI, 0000IIaTh MHEHHUS HECKOJIBKHX JTFOCH;

e  yyacTBOBaTh B TPYMIOBBIX (opmax paboTel (0OCyxaeHus, oOMeH
MHEHHUSMH, MO3TOBBIC ITYPMBI W JPYrUe), BBIIOJHATH CBOIO YacThb pabOTBI U
KOOPJAMHUPOBATH CBOW JCHCTBHUSA C APYTMMH 4YJI€HAMHU KOMaH/IbI, OI[EHUBATh KaueCTBO
CBOEro BKJIaJa B OOIIMNA MPOIYKT MO KPUTEPUAM, CHOPMYIUPOBAHHBIM yYUaCTHUKAMHU
B3aMMO/ICHCTBHS.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1eiCTBHS

Camoopranuszanms:

®  CaMOCTOSTEIbHO COCTAaBJIATH IUIAH, aJTOPUTM pPELICHUS 3aJadyu (WIH ero
4acTh), BEIOMPATH CIIOCOO PEIICHUs C YIETOM HMEIONTUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTHPOBaTh U KOPPEKTHUPOBATh BAPHAHTHI PEHICHUHM C y4ETOM
HOBOM MH(pOpPMAITHH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

e  BIaAETh CHOCO0AMH CaMONPOBEPKH, CAMOKOHTpPOJISI Ipolecca U
pe3ylibTaTa petieHusl MaTeMaTUuYecKoi 3a/1auu;

®  [peIBHUJIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTb IpPHU pELICHUH
3a/laud, BHOCUTb KOPPEKTHUBBI B JESATEIILHOCTH Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJEHHBIX OIHUOOK, BHISBICHHBIX TPYIHOCTEH;

®  OIEHHMBATh COOTBETCTBHE PE3y/bTaTa JACATEIbHOCTH MOCTABICHHOM 1IeNU U
YCIOBUSM, OOBSCHATh MPUYUHBI JOCTUKEHHS WM HEJOCTIDKCHHUS LIeJH, HaXOIUTh
OlIMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

IIpenmeTHbie pe3yJibTATHI

K konmy oOyuenus B 7 kjiacce OOydYarOUIUMHCA TOMYYHUT CIEIYIOIIME MpeIMETHBIC
pE3yIbTaThI:

Yucia ¥ BBIYUCTICHUSA

BrimonHATh, coderas yCTHbIE M MUChbMEHHBbIE TPUEMBI, apupMeTHUeCKUe ACUCTBUS C
paloHaIbHBIMU YHCIAMHU.

Haxonuth 3Ha4YeHHs YHUCIOBBIX BBIPAKEHUU, MPUMEHSTH Pa3HOOOpa3HbIE CIOCOOBI U
MpUEMBl  BBIYMCIICHHS 3HAYCHUN JPOOHBIX BBIPAKEHUH, COJEp)KAIIMX OOBIKHOBEHHBIE U
JeCSITUYHBIE TPOOH.

[TepexonuTs OT 0HOM (GOPMBI 3aMUCH YHCEN K APYroi (mpeoOpa3oBhIBATh JECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITHUYHYIO, B UYAaCTHOCTH B OECKOHEYHYIO
JECITUYHYIO IPOOB).

CpaBHUBATH U YIOPSIOUYMBATH PAIMOHATBLHBIE YUCIA.

Oxpyriars uncna.



BbInoNIHATE NPUKUAKY U OLEHKY Pe3yJIbTaTa BbIYMCIECHUMN, OLEHKY 3HAaYEHUI YMCIIOBBIX
BBIPAKEHUI. BBINONHATE NEMCTBUS CO CTENIEHSIMHU C HATYpaJIbHBIMU I1OKA3aTEIIMU.

[IpuMeHATH IpU3HAKU JEIMMOCTH, PA3JIOKEHUE HA MHOKUTEIN HATYPAIBHBIX YUCEI.

Pemats NpakTUKO-OPUEHTUPOBAHHBIC 3aJa4M, CBA3AaHHBIC C OTHOLICHUEM BEIWYMH,
IIPONOPLUOHAIBHOCTBIO BEJIMYUH, IIPOLICHTAMU, UHTEPIIPETUPOBATh PE3YJILTATHI PELICHUS 3a1a4
¢ y4€TOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMM paccMaTpuBaeMbIX OOBEKTOB.

Auredpanyeckue BbIpaKeHHs

Hcnonb3oBarh anreOpavyeckyr0 TEPMUHOJIOTMIO M CHMBOJIMKY, I[PUMEHATH €€ B
IIPOLIECCE OCBOEHUS Y4eOHOT0 MaTepuaia.

Haxoauth 3HaueHNs OyKBEHHBIX BbIPAKEHUN IIPU 3aJaHHBIX 3HAUEHUSIX [IEPEMEHHBIX.

BoinosHATe npeoOpa3oBaHysl 1IEJIOT0 BhIPAXKEHHSI B MHOTOUJIEH IPUBEIEHUEM MOI00HBIX
CJIaraeéMbIX, paCKpbITHEM CKOOOK.

BBINOMHATE yMHOXKXEHHE OJHOWIEHA HAa MHOTOWIEH M MHOIOYI€HAa Ha MHOIOYJIEH,
MIPUMEHSATH (POPMYIIBI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcymiecTBIATh paszioKeHWEe MHOTOYJICHOB Ha MHOXHTENIU C MOMOIIbIO BBHIHECEHMS 3a
CKOOKHM OOIIero MHOXHTENs, TPYNIHUPOBKU CJIaraéMblX, MPUMEHEHUs! (GOpMYJ COKPAIEHHOTO
YMHOXKEHUS.

[IpumensaTs mnpeoOpa3oBaHMs MHOTOYJICHOB Ui pELIEHHS pa3IuYHbIX 3ajad U3
MAaTE€MAaTHKH, CMEXHBIX IPEIMETOB, U3 PEAIbHON IIPAKTUKH.

Hcnonb3oBaTh CBOMCTBA CTENEHEH ¢ HATYpaIbHBIMU MMOKA3aTEISIMU 711 TpeoOpa3oBaHus
BBIPAKEHUII.

YpaBHeHUs] M HEPABEHCTBA

Pemate nuHelHbIe ypaBHEHUS C OJHOW MEPEMEHHOW, MPUMEHSS MpaBuja MEpexojia OT
HCXOJIHOTO YpPaBHEHHUS K paBHOCUIBHOMY eMy. IIpoBepsTh, SBISETCA JM YHUCIO KOPHEM
YpaBHEHUS.

[IpumensTh rpadguueckre METO bl MPH PEIICHUH TUHEWHBIX YPaBHEHUI U UX CHCTEM.

[TopOupars mpumepsl Map 4YMceN, SBISIOMIUXCS PELICHUEM JIMHEWHOTO YypaBHEHHS C
JBYMSI [IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW TUIOCKOCTH TpaduK JTHUHEHHOTO YpaBHEHUS C JBYMS
[IEPEMEHHBIMH, MOJIb3YACh I'PaUKOM, TPUBOJUTH IPUMEPHI PEIICHUS YPaBHEHUSI.

Pemrate cucreMbl ByX JMHEHHBIX YpaBHEHHH C JBYMS IE€PEMEHHBIMH, B TOM YHUCIE
rpaduvecKu.

CocraBiiATh U pelaTh JIMHEMHOE YPaBHEHHWE WM CHUCTEMY JIMHEWHBIX YpaBHEHUH IO
YCIIOBUIO 3a/1aud, WHTEPIPETHUPOBATH B COOTBETCTBMM C KOHTEKCTOM 33J1a4M IOJIyYE€HHBIN
pe3ynbTar.

DyHKUUHA

N300paxkaTh HAa KOOPAMHATHOM MPSMOM TOUYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, HHTEpBaJIbl, 3alHUCHIBATh UHWCJIOBBIE IPOMEKYTKH Ha
anreOpanvdeckoM s3bIKe.

OTMeuaTh B KOOPJIMHATHON IUIOCKOCTH TOYKM MO 33JaHHBIM KOOpPJMHATaM, CTPOUTH
rpaduku muHedHbIX QyHKUKUNA. CTpouTh rpaduk QyHKIUHN y = |X|.

OnuceiBaTh ¢ MOMOIIBI0 (YHKIMI W3BECTHBIE 3aBUCUMOCTH MEXAY BEIUYMHAMMU:
CKOpOCTb, BpEMs, pacCTOSHUE, LI€HA, KOJMYECTBO, CTOMMOCTb, IIPOU3BOIUTEILHOCTb, BpEM,
00BEM paboTHI.

HaxonuTh 3HaueHne GpyHKIMN 1O 3HAaYEHHUIO €€ apryMeHTa.

[Tonumats rpadudeckuii cnoco® MmpencTaBieHHs U aHamu3a WHGOPMAaIMU, U3BIEKATh U
MHTEPIPETUPOBATh HHPOPMALIUIO U3 TPAPUKOB PEAIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xonHmy oOyueHuss B 8 kjacce oOyyaromIMHCS TOJIYYUT CIEAYIOIIME MpeaAMETHbIe
pe3yibTaThl:

Yucia 1 BBIYUCTICHUSA



Hcnonb30BaTh HauvanbHbIE MPEJCTABICHUS O MHOXECTBE JIEHCTBUTENBHBIX YUCEN IS
CpaBHEHHsI, OKpYIJIEHHS M BBIUUCICHH, M300pakaTh JCHCTBHUTEIbHBIC YHCIA TOYKAMHU Ha
KOOPAMHATHOMU IIPSIMOM.

[IpuMeHsATh MOHATHE apU(PMETUUECKOTO KBAJPATHOTO KOPHS, HAXOIUTh KBaJpaTHHIC
KOPHH, HCIIOJIB3YS MTPU HEOOXOAUMOCTH KAIBKYIISTOP, BHIIOIHATH IPE0OpPa30BaHus BIPAKEHUIH,
coJiepKalluX KBaJipaTHbIE KOPHU, UCII0JIb3ys CBOWCTBA KOPHEH.

Hcnonp3oBarh 3amucu OOJIBIIMX M MaJlbIX YHCEN C MOMOIIBIO JECATHYHBIX ApoOer u
crenene yucia 10.

Aaredpanyeckue BbIpaKeHHs

[IpuMeHsATh NOHATHE CTENEHM C LEJIbIM IOKAa3aTeleM, BBIIOJIHATh IpPeoOpa3oBaHuUs
BBIPAKEHUH, COAEpKAILUX CTENIEHU C LIEIbIM [IOKA3aTEJIEM.

BbInoyHATE TOXAECTBEHHBIE NMPEoOpa30BaHMs PALMOHANBHBIX BBIPAXKEHUH HA OCHOBE
MpaBWJI JEHCTBUIM HaJl MHOTOWIEHAMU U areOpanyecKuMu JpoOsiMH.

PacknaapiBaTh KBaipaTHBIN TPEXUIEH HA MHOKUTEIH.

[IpumensaTs mnpeoOpa3oBaHMsl BBIPAKEHUN JUIsl pEUIEHHUs pa3IMuYHbIX 3aJad U3
MaTeMaTHKHU, CMEKHBIX IPEIMETOB, U3 PEaIbHOM MPAKTUKU.

YpaBHeHusI U HepaBeHCTBa

Pemats nuHeliHble, KBaJpaTHbIE YPAaBHEHUSI U PAllMOHAIbHbBIE YPABHEHMSI, CBOSAIIUECS K
HUM, CCTEMBI JIByX YPaBHEHUH C ABYMS IIEpEMEHHBIMHU.

[IpoBoauTh IpOCTENIINE UCCIAEAOBAHUS YPABHEHUM U CUCTEM YPaBHEHHM, B TOM YHUCIE C
MPUMEHEHHEM TpapUuecKux MpeacTaBieHui (ycTaHaBIMBaTb, HMEET JIM YpaBHEHHE WU
CUCTEeMa YpaBHEHUH pellIeHus], €CJIM UIMEET, TO CKOJIbKO, U poyee).

[lepexonuTe OT cioBecHOW (GOPMYIHUPOBKU 33JauM K €€ anredpandeckoil MoJenu ¢
IIOMOIIIBI0 COCTABJICHHWSI YPAaBHEHHWS WJIM CUCTEMBl ypaBHEHMI, HHTEPIPETUPOBATH B
COOTBETCTBUHU C KOHTEKCTOM 3a/1a4yl NIOJIy4CHHBIA PE3YNIbTAT.

[IpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB ISl CPABHEHMS, OLICHKH, PEIIAaTh JUHEHHBIE
HEpaBeHCTBA C OJHOM MEPEeMEHHOM U WX CHCTEMbI, JaBaThb TIpadUUecKyl0 HLIIOCTPALUIO
MHOYECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

D yHKUUHA

[lonumatb W HCHONB30BaTh (YHKIMOHAJIBHBIE TIOHATUS M S3BIK  (TEPMUHBL,
CUMBOJIMYECKHE OOO3HAUEHHUS), OINpPEAesATh 3HaUeHHE (PYHKUMU [0 3HAYCHHUIO apryMeHTa,
OTIpEeIeNIATh CBOMCTBAa PyHKIMU O €€ TpaduKy.

Crpouts rpaduku 3MeMeHTapHbIX PYHKIUN BUIA:

y = kix, y = X2, y = X3,y = x|, y = VX, OIICHIBaTh CBOICTBA YNCIOBOH (DYHKIMH 1O €&
rpaduky.

K koHmy oOyuenus B 9 kiacce 0OydaromUiCs TOTYYHUT CIEIYIOIIME IpEeIMETHBIC
pe3ynbTaThl:

Yucia ¥ BBIYUCTICHUSA

CpaBHMBATh U yIOPSAAOYHUBATH PALIMOHATIBHBIE U UPPALIMOHAIIBHBIE YHUCIIA.

Boimonnsate apudmMerndeckre OeCTBUS ¢ pallMOHAIbLHBIMU YHCIIAMH, COUETasl YCTHhIE U
MUCbMEHHbBIE PUEMBI, BBITIOJIHATH BEIYMCICHHS C UPPALIMOHAIBHBIMU YUCIIAMM.

Haxonuts 3HaueHUs CTENEHEN C LIEJIbIMM MOKA3aTENAMU U KOPHEH, BBIUYUCIIATH 3HAYECHUS
YHUCJIOBBIX BBIPAKEHUM.

OKpyryiATh AEHCTBUTEIBHBIE YMCIIA, BBINOJHATH NPUKUIKY pPE3yjbTaTa BBIYHUCICHHH,
OLICHKY YHCJIOBBIX BBIPAKECHH.

YpaBHeHHUS U HEPABEHCTBA

Pemars JsMHEHHBIE W KBaApaTHbIE YPAaBHEHMS, YPAaBHEHMs, CBOJAIIMECS K HHUM,
npocTeiiiire JpoOHO-pallMOHaIbHBIE YPABHEHHUS.

Pematp cucteMsl IByX JMHEMHBIX YPaBHEHMH C JBYMs IEPEMEHHBIMU U CHCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OJJHO YPaBHEHUE HE ABJIAETCS JIMHEWHBIM.

Pemate TekcTOBBIE 3agaud  aireOpandeckuM CHOCOOOM C TOMOILNBIO COCTaBJICHUS
YPaBHEHUS WIM CUCTEMBI IBYX YPaBHEHHH C IByMs IEPEMEHHBIMH.



[IpoBoauTH IPOCTEUIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPAaBHEHMI, B TOM UYHUCIE C
IpUMEHEHHEM TIpaUUecKuX TMpeACTaBIeHUI (yCTaHABIMBAaTh, MUMEET JH YpaBHEHUE WIU
CUCTEMAa YPAaBHEHUH PEILIECHUs, €CJIU UMEET, TO CKOJIBKO, U IpOYee).

Pemate nMHEiHBIE HEpaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300pakaTh peEIICHUE
HEPAaBEHCTB Ha YMCJIOBOM MPSMOM, 3alIUChIBaTh PEIIEHNE C IIOMOILbIO CHMBOJIOB.

Pemartp cucTeMbl JIMHEHHBIX HEPAaBEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAOLINE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PELICHUE CHUCTEMbl HEPABEHCTB HA YMCIOBOW IPSIMOMH,
3aMKChIBAaTh PELICHUE C IOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA NPU PELICHUH Pa3IMYHBIX 3ajau.

D yHKUUHA

Pacrnio3naBate (hyHKIMH M3ydeHHBIX BUAOB. [10Ka3bIBaTh CXEeMAaTHYECKH PACIIOIOKECHUE
Ha KOOPIMHATHOM TIOocKoCTH TpadukoB GyHkimid Buma: Y = kx, y = kx + b, y = k/x, y = ax2 +
bx + ¢,y =x3, y=1x, ¥ = |x|, B 3aBHCHMOCTH OT 3HaueHHil KO3(QHIHIEHTOB, OMUCHBATH
CBOMCTBa (PYHKIUH.

Crpouth u u3z00paxarb cXeMaTHUYeCKd I'paUKU KBaJpaTUUYHBIX (YHKIUH, OMHCHIBATh
CBOMCTBA KBaJpaTUYHbIX (PYHKIUHN MO UX rpadukam.

PacnoznaBath  kBajpaTHMuHyl0 (QyHKUMIO 10 (opmyne, NPUBOAUTH MPUMEpPHI
KBaJIpaTUUHBIX QYHKIUHN U3 peaabHOU KU3HU, PU3UKU, TEOMETPUU.

YuciioBble N0C1€10BATEIHLHOCTH U NPOrpeccuu

Pacnio3znaBath apupMeTHUECKYI0 1 TEOMETPUUECKYIO MPOTPECCUH MIPU Pa3HBIX CIOCOOax
3a/laHusl.

BbInoyHATE BBIYMCIEHUS C HCIOJIb30BaHUEM (OpMyN n-ro ujieHa apudmMeTrudyecko u
F€OMETPHUYECKON MPOTrpeCCUil, CyMMBI ITEPBBIX N YJICHOB.

N3006pakaTh 4IeHbl NOCIE10BATEIbHOCTH TOYKAMH Ha KOOPIUHATHON IJIOCKOCTH.

Pemate 3amaun, cBsA3aHHBIE C YUCIOBBIMU MOCIEI0BATEIBHOCTSIMH, B TOM YHCIE 3a7a4M
W3 peabHOM XM3HU (C UCTIOJIBb30BAaHUEM KaJIbKYISTOPA, IU(PPOBBIX TEXHOJIOTHA).



