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MOSICHUTEJIBHAS 3AIIUCKA

Anrebpa SBISETCA OJHMM W3 ONOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHusA: OHA 00ECTICYUBAET U3YyHYEHUE APYIUX TUCLUUILIMH, KaK €CTCCTBCHHO-
HAYYHOTO, TaK M TyMaHWTapHOTO LHMKJIOB, €€ OCBOGHME HEOOXOAUMO A
MPOIOIKEHHs 00pa30BaHKs U B OBCEAHEBHOI XKH3HH. PasBuTHe y 00y4aromuxcs
HayYHBIX TIpeJICTAaBIECHUI O TPOMCXOKIEHHH M CYINIHOCTH airedpanyeckux
abcTpakiuil, criocobe OTpaXKeHHUss MAaTeMaTHIECKOH HayKOH ABICHUM U MPOIECCOB
B MpUpojJie U OOIIeCTBe, POJM MaTeMaTHYECKOTO MOJEIMPOBaHHS B HAay4YHOM
MO3HAHWM U B IPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PECHHS
M KAaueCTB MbIILICHUS, HEOOXOAMMBIX /ISl aJaNTalii B COBPEMEHHOM LM(PPOBOM
obmectBe. M3yuenne anrebpsl obecrieunBaeT pasBHTHE YMEHMs HaOIOAaTh,
CpaBHMBAaTh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBILLICHNUS,
CTIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBAaTH CBOM JIEWCTBHS M BBIBOJBbI,
dopmynupoBath yrBepxkaAeHus. OCBOeHHE Kypca anrebpbl 00ecreuuBacT pasBUTHE
JOTHYECKOTO MBINUICHUST O00YyYaromMXcsi: OHU HCIOIb3YIOT JCTyKTUBHBIC H
WHIYKTUBHBIE paccykIeHus, 0000IIeHre ¥ KOHKPETH3alnI0, abcTparupoBaHue U
ananoruto. OOydenume  anrebpe  mpeanosiaraeT — 3HAYMTENBHBIH  O0LEM
CaMOCTOSITENILHOM  JICATENBHOCTH OOy4aromMxcs, II03TOMY CaMOCTOATEIBHOE
pelIeHHe 3aa4 SBISCTCS pealn3alieil AesTeJIbHOCTHOTO NIPHHLIUIIA 00yYeHHMS.

B crpyktype mporpamMmer y4eOHOro Kypca «Anredpa» Ui OCHOBHOTO
obmero oOpa30BaHUsi OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKHE
MMHUK: «Yucna U BBIYUCITEHUS», «AreOpanyeckue BBIPAKEHUS», « Y PaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxmas M3 3TUX colepKaTelbHO-METOANYECKHX
JIMHUN pa3BUBaETCs Ha NMPOTSHKEHUH TPEX JIET U3YUEHUS Kypca, B3aUMOJIEHUCTBYS C
APYTUMH €ro JHUHUSAMH. B Xome wu3ydeHus ydeOHOro kypca oOydaromumcs
IPUXOJUTCS JIOTHYECKH PacCykJaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3plK. B cBsA3M ¢ 3TMM B mporpamMmy ydeOHOro Kypca «Anrebpa» BKIHOYCHBI
HEKOTOPbIE OCHOBBI JIOTHKH, TPEICTAaBIIEHHBIE BO BCEX OCHOBHBIX pa3zJelax
MaTeMaTUYECKOTO 00pa30BaHUA M CIIOCOOCTBYIONIME OBIANCHHIO 00yUYarOIMMUCS
OCHOB  YHUBEPCAJIBHOrO MaTemaTtudeckoro s3bika. ConepxaTenpHOW U
CTPYKTYPHOH 0COOEHHOCThIO ydeOHOro Kypca «Anrebpa» SBIIETCA €ro
WHTETPHPOBAaHHBIA XapakTep.

Copmepxkanue nuHMM «Yucna M BBIYMCICHHUS» CIYXKUT OCHOBOM IS
JanbHEHIIEro M3y4YeHHs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y O0yYaromUXCs
JIOrMYECKOr0 MBILUICHUS, (OPMUPOBAHUIO YMEHUS I10JIb30BAThCS alrOPUTMaMHu, a
TaKoKe MPHOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX /Il TIOBCEHEBHOM
KHU3HU. Pa3BUTHE MOHATHS O YHCIEC HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHs
CBS3aHO C PAlUUOHAIBHBIMH M HUPPAIMOHAIBHBIMU YHUCIAMHU, (OPMUPOBAHHEM



TpeJCTaBNeHUH O JEHCTBUTENLHOM YHCTe. 3aBeplIeHHe OCBOEHHs YHCIOBOH
JIMHUU OTHECEHO K cpeHeMy 001meMy oOpa3oBaHUIO.

CopepxaHnue IByX ajaredpandecKux JIMHUN — «AJreOpanyeckue BEIpXKEHUA»
1 «YpaBHEHUS M HEPABEHCTBA» CIOCOGCTBYeT (HOPMHPOBAHHIO Y OOYYarOMIUXCS
MaTeMaTHYECKOro anmapara, HeoOXOAMMOro Uil pElIeHHs 3aJad MaTeMaTHKH,
CMEXHBIX TIPEMETOB M TPAaKTHKO-OPUEHTHPOBAaHHbIX 3ajady. Ha ypoBHe
OCHOBHOTO 00mIero oOpa3oBaHUsl Y4YeOHBI MaTepHall TPYNIHPYETCsl BOKPYT
palMOHAIBHBIX BhIpaXKeHWH. Anredpa 1eMOHCTPUPYET 3HaUYEHHUE MaTEeMaTUKH KaK
A3bIKa JUIS TIOCTPOCHHS MaTeMaTHYEeCKHMX MOJIENCH, ONHMCAaHMs IPOLIECCOB H
SBJIEHUI pealbHOTO MHpa. B 3amaunm oOydeHuss anrebpe BXOAAT TaKxKe
NaibHeWee pasBUTHE AITOPUTMHYECKOTO MBINUICHHS, HEOOXOAMMOro, B
YaCTHOCTH, JUII OCBOCHMS Kypca HWHPOpPMATHKH, U OBJIaJECHHE HaBbIKAMU
NEeIYKTUBHBIX paccyxaenuit. [IpeobpazoBanue CUMBOJIBHBIX (HOPM CIIOCOOCTBYET
pa3BUTHIO BOOOpaXKeHUs, CIIOCOOHOCTEH K MaTEMaTUYECKOMY TBOPYECTRBY.

Coaepxanue GyHKIHOHATHHO-TpaUIECKON JIMHUYU HALEJIEHO Ha IMOJy4YeHHe
oOyyaromuMucs 3HaHUH 0 QYHKIMAX KaK BaXKHEHWIIEH MaTeMaTHYECKOW MOIENU
JUIs OTTMCAHUs M UCCIIeIOBaHUS Pa3HOOOpa3HbBIX MPOIECCOB U ABJIEHUH B IIPHPOJIE
n obmectBe. M3yueHue Mmatepuana crnocoOCTBYeT pa3BHTHIO y OOyYarolIUXcCs
YMEHUS UCII0JIb30BaTh Pa3lInYHbIC BbIPA3UTEIbHBIE CPEICTBA S3bIKA MATEMATHKH —
CIIOBECHBIC, CHMBOJHYECKHE, Trpadudeckue, BHOCHUT BKIaJA B (OpMHpPOBaHHUE
NPEJICTaBICHUH O POJIM MAaTEMATUKH B PA3BUTUU LIUBWIIM3ALMH U KYJIbTYPBbI.

CornacHo ydebHOMYy I1ulaHy B 7-9 kiaccaX uH3ydaeTcsi y4deOHBIH Kypc
«Anrebpa», KOTOPBIH BKIIOYAET CIEAYIOIIME OCHOBHBIC pa3Zeibl COICPIKaHMI:
«Uucna W BeUUCHEHUS», «AnreOpanyeckhe BHIpAXKEHHS», «YpaBHEHUS U
HEpaBeHCTBa», « DYyHKIIUNY.

Ha usy4enue yuebnoro kypca «Anrebpa» orBoaurcs 306 yacos: B 7 Kilacce
— 102 gaca (3 gaca B Henmeno), B 8 kimacce — 102 yaca (3 vaca B Hegenwo), B 9
kiacce — 102 yaca (3 yaca B Heeno).



COAEP)KAHUE OBYYEHMUA
7 KJIACC

Yuci1a 1 BbIYHCIEHUS

Jlpobu OOBIKHOBEHHBIE W JECATHYHBIE, TIEPEX0] OT OJHOW (OpMBI 3arUCH
apobeit k apyroi. [loHATHe pauMOHAJIBHOrO 4YHCIA, 3alMCh, CpaBHEHHC,
yIOpS0YMBAaHWE  pAIMOHABHBIX YHcel  Apu(pMeTHUecKHe JIEHCTBUS €
palMoOHAIBHBIMU YHCIIaMu. PenieHue 3aa4 3 peajlbHOM NMPAaKTHKH Ha 4acTH, Ha
JIpodu.

CrerneHb C HaTypajdbHBIM [IOKa3aTelieM: OMNpeAecHue, TNpeodpa3oBaHHe
BBIpQXECHHI Ha OCHOBE OIPEACIICHHUS, 3anich OonbuX yucel. [IpouenTsl, 3anmmch
NIPOLICHTOB B BHUJE JApoOU U IpoOH B BHJIE TIPOLIEHTOB. TpH OCHOBHBIC 3aJ]a4¥ Ha
MPOLIEHTHI, PELICHUE 3aa4 U3 PeabHOM MPAKTHKH.

[IpumMeHeHHe TPU3HAKOB JEITUMOCTH, pAa3JIOKEHHE Ha MHOXKHUTEIH
HATypaJIbHBIX YUCEIL.

PeanpHble  3aBMCHMOCTH, B TOM 4YHclle TmpsaMas W oOparTHas
NPONOPLHUOHATEHOCTH.

AnredpanyvecKkue BbIpaskKeHHsI

[TepemeHHbIE, YUCIIOBOE 3HAYCHHE BBHIPAXKEHUS C NTepeMeHHOM. [lomycTumbie
3Ha4YeHUs nepeMeHHbIX. [IpeacraBieHue 3aBUCUMOCTH MEXKIY BEIUYUHAMH B BHIC
dopmynsl. Beraucnenus no popmynam. [IpeoGpazoBanue OyKBEHHBIX BbIPaKEHUIH,
TOXKJECTBEHHO paBHBIE BBIPAKECHHS, TMpaBWIa TMpeoOpa3oBaHHs CyMM H
NIPOU3BEJIEHUH, TpaBUiIa PACKPBITHSA CKOOOK U MPUBEACHUS MOAOOHBIX CllaraeMbIX.

CBoiicTBa CTETIEHU C HATYPAJIbHBIM MTOKA3aTEIIEM.

Opnounensl ¥ MHorowiensl. Crernens MHOrowieHa. CiioxeHHe, BHIYMTAHUE,
YMHOXEHHE MHOrowieHoB. @OpMyNbl COKpamIEHHOTO YMHOXEHHs: KBaJapar

CyMMbl H KBaJpaT pa3sHOCTH. (Dopmyna Pa3sHOCTH KBaJApaToOB. Pa3znoxenue
MHOI'OYJICHOB HAa MHOXUTEIIH.

YpaBHeHMs H HepaBeHCTBA

VYpaBHeHHE, KOpPEeHb YypaBHEHHWs, TpaBuia MpeoOpa3oBaHHUs YpaBHEHMS,
PaBHOCHJIBHOCTH YPaBHEHHUM.

JIuneliHOEe ypaBHEHHE C OJHOW NEPEMEHHOH, YHCIO KOpPHEH JIMHEHHOro
YpaBHEHUs, peELICHUE JIMHEUHBIX ypaBHeHHH. CocTaBlieHHE YpaBHEHWH 110
YCIIOBHIO 3a1a4yi. Pellienue TeKCTOBBIX 3a/1ay ¢ OMOIIBIO YPaBHEHUH.

JIuneliHOe ypaBHEHHE ¢ ABYMs NIEpeMEHHBIMH U ero rpadguk. Cucrema IBYX
JUHEWHBIX YpaBHEHHMH C ABYMs T€PEeMCHHBIMH. PelieHHe cHCTeM ypaBHEHHH

criocodbom IMOACTAHOBKH. inlMepr pe€ImICHUsA TEKCTOBBIX 3aJad C ITOMOIIBIO
CHCTEM ypaBHEHUM.

DyHKIHH



KoopMHara Toukd Ha MpsiMoii. YKCIIOBBIE MPOMEKYTKH. PaccTosiHie MEKTY
JBYMSI TOYKaAaMH KOOPAUHATHOM NPsSMOH.

[IpsamoyronbHas cucremMa KoopauHat, ocd Ox u Oy. Abcuucca U OpavHaTa
TOYKH Ha KOOPAMHATHOM muockocTH. IIpuMepbl rpaduKoB, 3aJaHHBIX (GOpMyITaMHu.
Urenne rpadukoB peanbHbIX 3aBucuMocteil. [lonstne ¢ynxuuu. ['paduk
dynxuun. Caoiicta pynkuwmit. Jluneiinas gpynkuus, e€ rpaduk. I'paduk pyHKIHHM
y = |x|. Tpaduueckoe pelieHHe JIHUHEWHBIX YPAaBHEHHH M CHCTEM JIMHEHHBIX
ypaBHEHUH.

8 KIIACC

Ynciaa 1 BBIYHCTIEHUSA

KBagpaTHblii kKopeHb Hu3 uHcia. [loHaTHe 00 HpPpaLMOHAIBEHOM YHCIE.
JlecsTuuHBIE NPUOIMKEHHS UPPALIMOHATBHBIX yncen. CBoiicTBa apupMETHIECKUX
KBaJIPaTHBIX KOPHEH U MX MPUMEHEHHE K MPeoOpa30BaHUIO YHUCIIOBBIX BBIPAXKEHUH
U BbIYUCIICHUAM. JlefCTBUTEIIbHBIC YUCTA.

CreneHb ¢ LenbIM MoKa3aTeneM 1 €€ cBoricTBa. CTaHaapTHAsS 3allMCh YMCTIA.

Anrebpanueckie BolpakeHUIAJIredpanyecKue BhIPpaKeHUs

KBagpaTtHelif  TpéXwieH, pas3liokeHWe KBagpaTHOro TpEXWieHa Ha
MHOXXHTEITH.

Anrebpandeckas apo6b. OCHOBHOE CBOWCTBO anreOpandeckoi Ipodu.
CrnoxeHue, BBIYUTAHHWE, YMHOKEHHE, JIlEHHEe anreOpaudeckux JIpoOen.
PaunonanbHbie BhIpaXKEHHUS M UX IIpeoOpa3oBaHKeE.

VYpaBHeHHs U HepaBeHCTBAY pABHEHHS H HEPAaBEHCTBA

KBagpatHoe ypaBHeHuwe, ¢QopMyra KOpHEH KBaJpaTHOTO YpaBHEHMI.
Teopema Buera. Pemenne ypaBHeHMH, CBOAAIIMXCSA K JTMHEWHBIM U KBaJpPaTHBIM.
IIpocTeiiue ApoOHO-pauOHaIbHBIE YpaBHEHUS.

['padudeckas uHTEpNIpeTallis YpaBHEHWIH C IBYMS TIEPEMEHHBIMH M CHCTEM
JIVHEHHBIX YypaBHEHUN C [BYMs TMepeMeHHbIMH. l[lpuMepbl pelleHHs CHCTEM
HEIMHEHHBIX YpaBHEHHH C JIByMs ITepeMEHHBIMHU.

Penienue TeKCTOBBIX 3aj1ay alnreOpanvdeckium crocooom.

YucnoBble HEpaBEHCTBA M UX CBOMCTBAa. HepaBeHCTBO ¢ OJHOM MEPEMEHHOM.
PaBHOCUIIBHOCTh HepaBeHCTB. JIWHeliHBIe HEpaBEHCTBA C OJIHOM TEPEMEHHOM.
CucTeMbl TMHEHHBIX HEPABEHCTB C OJHOM MIEPEMEHHOM.

OyHKUHHPYHKIHHT

[Tonsatue ¢ynkuun. OOmacTe onpedeneHUss W MHOXKECTBO 3HAYEHHM
Gynkn. CnocoOrl 3a1aHus QYHKIIHIA.

I'padux ynxkuun. Yrenue cpoiictB pyHkuuu no e€¢ rpaduxy. [Ipumepsl
rpagukoB GyHKIUH, OTpaXKalOUIMX peaTbHbIe MTPOLECCHI.



DyHKIMK, ONMUCHIBAIONIME TPAMYHO M OOpaTHYIO IPONOPIHOHAIBHBIC
3aBUCUMOCTH, UX rpadpuku. OyHkuuu y =x2, y =x3, y = \x, y=|x|. T'paduueckoe
pelIeHHE YPAaBHEHUH U CHCTEM YpaBHEHHIA.

9 KUIIACC

Yuc1a 1 BLIYHCIEHUSA

PannonansHble 4Kca, WppallMOHAIbHbBIE YKCIIa, KOHEUYHbIE U OECKOHEYHbIe
JecATUYHBIE ApoOr. MHOXKECTBO ACHCTBUTENIBHBIX YHUCEN, IEHCTBUTEIbHBIC YHCIIA
Kak OecKOHeuHble JecATUYHBbIE ApoOH. B3auMHO OAHO3HAYHOE COOTBETCTBHE
MEX 1y MHOXXECTBOM JIEHCTBUTEIBHBIX YHUCET U KOOPAMHATHON TIPSAMOA.

CpaBHeHME [ICHCTBUTENIBHBIX 4Hcell, apuMeTHYecKue JeHCTBHUS C
JIEUCTBUTENTLHBIMH YHCIIAMH.

Pazmepsl 0OBEKTOB OKpYXAlOIMIEr0 MHpPA, UIMTEIBHOCTb IIPOLECCOB B
OKPYKaloIleM MHUpE.

[TpubnmmxénHoe 3HaYeHHE BEIMYMHBI, TOYHOCTh MPUOIKeHUs. OKpyTriieHne
yucen. [Ipuknaka u oleHKa pe3ybTaTOB BEIYHCICHHIA.

YpaBHeHHs H HEpaBEHCTBA

JIunelinoe ypaBHeHue. PemeHue ypaBHeHHH, CBOAAIIMXCS K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. PemieHne ypaBHEHHH, CBOAAIIMXCS K KBaJpaTHBIM.
buksanpatHoe ypaBHenue. [Ipumepsl pelieHus ypaBHEHHH TPeTbeH U 4ETBEPTOH
CTEIIeHEH pa3sIoKeHUEeM Ha MHOKHTEIH.

Pemienne apoOHO-pallMOHANBHBIX ypaBHEHHid. PellieHHe TEKCTOBBIX 3a/ady
anredbpandeckuM MeTOIOM.

VYpaBHEHHE ¢ ABYMs TIEPEMEHHBIMH U ero rpaduk. PemieHue cucrem ABYX
JIMHEHHBIX YPaBHEHUH C IByMsI IepeMEHHBIMU. PellieHre CUCTEM JBYX YpaBHEHUH,
OHO W3 KOTOpHIX JIMHEWHOe, a Jpyroe — BTOpOH creneHu. [ 'paduueckas
MHTEPIIPETALHs CHCTEMbl YPaBHEHHH C IBYMS IEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a9 areGpanueckiM CriocoooMm.

UYucrioBble HEPaBEHCTBA U UX CBOMCTBA.

Pemenue nUHEHHBIX HEPaBEHCTB C OJHOM NepeMeHHOW. PemieHue cucrem
JIMHEHHBIX HEPaBEHCTB C OJHOM mepeMeHHOW. KBajpaTHele HEpaBEHCTBA.

Fpa(bnquKax MHTCPIIPpETAllUA HEPABCHCTB M CHCTEM HEPABCHCTB C ABYMS
I[NEPEMCHHBIMHU.

POyHKIHH

Ksanparnynas ¢ynxums, e€ rpapux u csoiictBa. [lapaboia, KOOpAWHATHI
BEPILUHBI M1apaboJIbl, 0OCb CAUMMETPHH NTapaboJIsl.

Tpaduku dpynxmmit: y =kx, y=kx +b, y=k/x, y=x3,y=Vx, y = [x| , 1 nx
CBOMCTBA.

YucoBble noc/IeI0BaTeILHOCTH U IPOrPECCHH



[ToHsATHE 4YHCIIOBOM TMOCIENOBATEILHOCTH. 3aJaHUE TIO0CIIE0BATEIBHOCTH
pEKyppeHTHOM (opMyI0i U HOpPMYJIOi #-TO YiIeHa.

Apudmeruueckas U reomeTpuyeckas mnporpeccuu. PopMyinbl n-ro 4jaeHa
apupMETHIECKON ¥ TEOMETPUYECKOM IPOTPECCHiA, CYMMBI TIEPBBIX 77 YJICHOB.

N300paxenne 4YneHOB apUPMETHYECKOM M TeOMETPHYECKOH Iporpeccui
TOYKaMH Ha KOOPAMHATHOM TUIOCKOCTH. JIMHEHHBIA M 3KCIOHECHUMAIbHBIM POCT.
CnoxHbI€ TPOLICHTHI.




IJIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUSI ITPOI'PAMMBbBI
VYYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBILIET'O OGPA30BAHUA

JIMYHOCTHBIE PE3VYJIBTATDI

JInuHOCTHBIE Ppe3yabTaThl OCBOCHHS MpPOrpaMMbl ydeOHOro Kypca
«Anrebpa» XapaKTepU3YyIOTCSA:

1) naTpuoTHYecKOe BOCIIUTAHHE:

NPOSBIEHUEM MHTEpeca K MPOLUIOMY ¥ HACTOAIIEMY POCCHHCKOMH
MareMaTHK{, [IEHHOCTHHIM OTHOINEHHWEM K JOCTI)KCHUSAM  POCCHHMCKHX
MaTEMaTHKOB M POCCHICKON MaTeMaTU4YeCKOH ILIKOJIBI, K HCIIOJIb30BAHUIO 3THUX
JNOCTWKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpa’aaHCcKoe H 1YXOBHO-HPABCTBEHHOE BOCIIHTAHHE:!

TOTOBHOCTBIO K BBITIOJTHEHUIO 003aHHOCTEH I'pa’k[JaHWHA U peajii3alliu ero
npaB, TIPEJCTaBJICHHEM O MaTeMaTHYeCKMX OCHOBaX (DYHKIMOHUPOBAHNS
Pa3IUYHBIX CTPYKTYp, SABICHHH, MPOLEAYp TpaXkJaHCKOro obuiecTBa (Hampumep,
BBIOOPBI, OMPOCH]), TOTOBHOCTBIO K 00CY)KICHUIO 3THYECKUX MPOOIEM, CBI3aHHBIX
C TNPaKTUYECKUM ITIPUMEHEHMEM JOCTHIKEHUM HAyKH, OCO3HAaHUEM BaXXHOCTH
MOPAJIBHO-3TUYECKUX TIPUHIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) TpyAoBOe BOCIIHTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE B pEIICHUM MPAKTUYECKUX 3a1ad
MaTeMaTHYECKOH HaIpaBJIICHHOCTH, OCO3HAHMEM BaXXKHOCTH MATEMaTHYECKOTO
o0pa3oBaHUs Ha TPOTSHKEHUM BCEH JKM3HM JUIS YCHENIHOW IpodeccHoHalIbHOM
JNEATEIBHOCTH W Pa3BUTHEM HEOOXOAWMBIX YMEHHH, OCO3HAaHHBIM BBIOOpPOM U
IIOCTPOEHUEM WHIUBUYAIbHON TPACKTOPUM 00pa30BaHMs U KU3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) scTeTHYECKOE BOCIMTAHUE:

CMOCOOHOCTRI0 K HSMOIMOHAIEHOMY M 3CTETHYECKOMY  BOCIPHATHIO
MaTeMaTHYECKUX OOBEKTOB, 3aay, PEUICHWH, pacCykKICHUH, YMEHHIO BHJETh
MaTeMaTHYeCKHe 3aKOHOMEPHOCTH B HCKYCCTBE;

S) neHHOCTH HAYYHOTO MO3HAHUA:

OpPMEHTAalMEW B JEATEIbHOCTH HAa COBPEMEHHYI CHCTEMY Hay4YHBIX
NpeACTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS YENIOBEKA, NPUPOJBI U
obmiecTBa, TOHMMAHMEM MAaTEMaTUYECKOM HayKd Kak cdepbl 4eIoBe4eCKOM
JICATEIBHOCTH, 3TANlOB €€ Pa3BUTHUS W 3HAYUMOCTH IUIS Pa3BUTHUS LIMBUIIM3ALINH,
OBJIAZICHUEM SI3bIKOM MAaTEMaTUKH M MAaTEMaTUYECKOW KYIbTYpPOH KaK CpPeICTBOM

MMO3HAHUA MHpa, OBJAJCHHEM IIPOCTEUIIMMH HaBBIKAMH HCCIIEI0OBATEIIbCKOM
JAEATECIIBHOCTH;



6) dusnyeckoe BocnHTaHHe, (GOpPMHpPOBAHHE KYJIbLTYPbI 310pPOBbS H
IMOUHOHAIBHOTO 0JIarONMOJTyYHs:

rOTOBHOCTBIO TIPUMEHSATH MaTeMaTHYECKHUE 3HaHWs B HHTEpECax CBOEIO
3JI0pOBBS, BEJIEHWS  3J0poBoro oOpa3za KWU3HM  (370pOBOE  IHUTaHHE,
cOQIaHCUPOBAHHBIM pEXHMM 3aHATHM M OTAbIXAa, pEryJspHas Qu3HYecKas
aKTHBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBBbIKa peICKCHH, IMPU3HAHHEM CBOCTO
npaBa Ha OIMOKY M TaKOTO K€ MpaBa APYyroro 4eI0BeKa;

7) 3Kko0JI0THYECKOe BOCIIHTAHHUE:

OpHUEHTaLMEH Ha MPUMEHEHUE MAaTEMAaTUYECKUX 3HAHUM Ul pElICHUs 3a1a4
B 00JJaCTH COXPAaHHOCTH OKpY’Karollel Cpeabl, TUIAHWUPOBAHUSA IIOCTYIKOB H
OLICHKM HMX BO3MOXHBIX IMOCIEACTBHM MJI1 OKpYXKArolleW cpelbl, OCO3HAaHHEM
r100aJpHOrO XapakTepa YKOJOTHYECKUX TPo0IeM U IMyTel UX pelueHus;

8) ajanTanuMs K U3MEHSIIOUIMMCS YCJIOBHSIM CONHAJIBLHOH W NMPHPOIAHOM
cpeabl:

TOTOBHOCTBIO K JEUCTBUSAM B YCIIOBHUSAX HEOMPEAEIEHHOCTH, MOBHIIIEHHIO
YPOBHsI CBOEH KOMIIETEHTHOCTH 4epe3 MPaKTUYECKYIO ACSITEIbHOCTh, B TOM YHCIIC
YMEHUE YUYUTBCS Yy JPYTHUX JIOJIeH, NMpUoOpeTaTh B COBMECTHOM JAEATEIbHOCTH
HOBBIE 3HaHUs, HABBIKM U KOMIIETCHLIMM U3 OTIBITAa APYTHX;

HEO0XOAMMOCTBIO B (OPMHPOBAHMHM HOBBIX 3HAHHMH, B TOM YHCIE
(GopMyIHPOBATh HIEH, TOHATHS, TUIIOTE3bl 00 0OBEKTAX U SABJICHUAX, B TOM YHCJIC
paHee HEU3BECTHBIX, OCO3HaBaTh JAePUUUTHI COOCTBEHHBIX 3HAHUH W
KOMIIETEHTHOCTEMH, IIIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABAaTh  CTPECCOBYHD  CHTYAallMi0, BOCIPHHHMATb
CTPECCOBYIO CHUTyalld}0 KaK BBI3OB, TPeOyIOUMH KOHTpPMEpP, KOPPEKTHPOBATH
NPUHUMAEMbI€ PELICHUS M JeUCTBUA, (HOPMYJIMpPOBATH U OLECHHUBATH PHUCKH H
10CJIEACTBUS, GOPMUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATHI

Ilo3naBarte/ibHbIe YHHBepPCAJIbHBIE Y4eOHbIE 1eHCTBUS

Ba3oBble Jloruyeckune necTBuN:

e BBIABJIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MAaTEMaTHYECKUX
OOBEKTOB, TOHATHH, OTHOLICHHWN MEXIy MHOHATHIMH, (HOPMYIHPOBATH
ONpe/e/IEHUs]  TOHATUM, YCTaHABJIMBAaTh CYUIECTBEHHBI  IIPU3HAK
KJIaccU(UKALWK, OCHOBAHMs JUIs OOOOINEHHS W CpPaBHEHHS, KPUTEPUU
MIPOBOJAMMOTO aHAaJIN3a;

e BOCTIPMHHMMATh, (OPMYIHUPOBaTH MW TNpeoOpa3oBLIBaTh  CYXKICHUS:

YTBEp/IMTEIbHbIE M OTpPULATEIbHBIC, CAMHWYHBIC, YacTHble W oOuue,
YCIIOBHBIE;



BBISBIISATH ~ MaTeMaTH4ecKHe  3aKOHOMEPHOCTH,  B3aUMOCBA3M M
npoTuBopeurss B (akTax, JaHHBIX, HAOIIONEHHAX M YTBEPXKICHHAX,
npeylaraTh ~ KpUTEPMM  JUIA  BBIABJICHHS  3aKOHOMEPHOCTEH W
IIPOTHUBOPEUHIA;

Je/laTh BBIBOJBI C MCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOYEHUH, YMO3aKIFOYEHHUH 110 aHAJIOTHH;
pa3bupaTh A0Ka3aTeIbCTBA MAaTEMAaTHYECKUX YTBEPKACHHH (MPAMbIC M OT
IIPOTUBHOTO), TPOBOAUTH CAMOCTOSTEIBHO HECIOXKHBIC JI0Ka3aTelIbCTBA
MaTeMaTHYecKuX (aKToOB, BHICTpauBaTh apryMeHTallHio, TPUBOIUTH
OpUMepBl U KOHTPIIPUMEPBI, 000CHOBEIBATH COOCTBEHHBIE PACCYXKICHHUS,
BeIOMpaTh croco® pemeHus y4eOHOW 3axadyu (CpaBHUBATh HECKOIBKO
BapUaHTOB pelICHUs, BbIOMpaTh Haubolee NOAXOAAIMH C Y4YETOM
CaMOCTOSITENIHO BBIJICIICHHBIX KPUTEPHEB).

ba3zoBbie HccJIeJoBaTe/IbCKHe IeHCTBHS:

MCIIOJIb30BaTh BOMPOCHI KaK HCCIIEIOBATEIbCKUIA WHCTPYMEHT I103HAHMS,
GbopMyIHpoBaTh BOMPOCH], (PUKCHUPYIOIIHE IMPOTHBOpEYHE, IMpodiemy,
CaMOCTOSITENIbHO yCTaHABJIMBaTh MCKOMOE M JlaHHOe, (opMHUPOBaThH
TUIIOTE3Y, ApTYMEHTHPOBAThH CBOIO MO3ULIUIO, MHEHHE;

NPOBOJIMTH [0 CaMOCTOSITENIbHO COCTaBJICHHOMY IUIaHY HEC/IO0XKHbIN
IKCIIEPUMEHT,  HeOONbIIOE  WUCCIEJOBaHHE MO  YCTAHOBJIECHHIO
0CcOOEHHOCTEH MaTeMaTHYecKOoro OO0OBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEX1y CoO0¥;

CaMOCTOSTENBHO (hOpMyIHpOBaTH 0000IIEHUST M BHIBO/BI 110 pe3yIbTaTaM
MPOBEIEHHOTO HAOJIOJEHUsA, UCCIEeI0BAHUS, OIEHUBATh JOCTOBEPHOCTH
IIOJIy9EHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHUIA;

IIPOrHO3MpPOBAaTh BO3MOXKHOE pa3BUTHE Ipoliecca, a TAKKE BbIABUIATH
IIPEITIOIOKEHUS O €0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

PabGora ¢ nndopmaumeii:

BBIABIIATh HEJOCTAaTOYHOCTh M HM30BITOYHOCTh HWH(MOpMAaUUH, [JIaHHBIX,
HEOOXOAMMBIX JIISl pEIICHUS 3a0a9H;

BbIOUpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh W HMHTEPHPETUPOBATH
MHGOPMALIMIO Pa3IMYHBIX BUAOB U (GOPM MpPEACTaBICHHUS;

BBIOMpaTh (GopMy TpeiacTaBlieHHs HHGOpPMALMH U MIUIFOCTPUPOBATH
pelaeMble 3aJadd CXeMaMH, JWarpaMMaMH, HHOM Tpadukod M HX
KOMOMHALUSAMHU;

OLICHMBATh HAAEKHOCTh HMHOpPMAIMK TO KPUTEPHUSAM, TPEIIOKECHHBIM
yUHTEIEM WIH CHOPMYITHPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHKATHBHBIE YHHBepcAIbHbIe Y4eOHbIe AelicTBHUS:



BOCIIPUHMMAaTh W  (GOpMyIupoBaTh CYXJIE€HHS B COOTBETCTBHH C
YCIOBUSAMH U LIEJIAMH OOLICHHUS, SICHO, TOYHO, TPAMOTHO BBIpakaTh CBOIO
TOYKY 3PEHHMS B YCTHBIX M NHUCBMEHHBIX TEKCTaX, /JaBaTh MOSCHEHUsS IO
X0y peuIeHus 3aa49i, KOMMEHTUPOBATH MMOIy4YEHHBIN pe3yIbTaT;

B X071e 00CYX/ICHHs 3a/1aBaTh BOIIPOCHI IO CYLIECTBY 00CYKIa€MON TEMBI,
po0IeMbl, perraeMoif 3aj1a4M, BHICKa3bIBaTh UJEH, HAIEJICHHBIC HAa MIOMCK
pELICHHs, COIMOCTaBIATh CBOM CYXKICHHS C CYXKICHHAMH JpPYTHX
YYaCTHHKOB JHajiora, 0OHapyKHBaTh Pa3lWYde ¥ CXOJCTBO TO3MIHM, B
KOPpEKTHOH dopme HopMyIupoBaTh pa3HOTIacHs, CBOM BO3PAKCHHUS,
NpeACTaBIATh  pe3yibTaThl  pEUIeHWs  3a/ay,  SKCIEPUMEHTa,
WCCIIC/IOBAHMS,  [POEKTAa,  CaMOCTOSATENbHO  BbeIOMpaTh  (opmar
BBICTYIUICHUS C YUETOM 3ajia4 NPe3eHTallui U 0OCOOEHHOCTEN ayAMTOPUH;
TOHMMaTh W KCIOJNB30BaTh  TNPEUMYINECTBA  KOMaHIHOM U
WUHIMBUIYAIbHON paboThl TpH pemeHHH Y4eOHBIX MaTeMaTHYeCKUX
3ajau;

IPUHUMATH LEJIb COBMECTHOU JIEATENIbHOCTH, IIIAHUPOBATH OPraHU3alUIo
COBMECTHOW paboThl, pacnpenensaTh BHIbI paboT, IOroBapHBaThCH,
o0cyXaTh Mpolece U pe3yibTaT paboThl, 0000111aTh MHEHMS HECKOIBKHX
JIOJIEH;

y4acTBOBaTh B TpymmoBbiX ¢(opmax pabotsl (00cyxkaeHHs, OOMEH
MHEHMSIMH, MO3IOBBIE IUTYPMBI M JpPYTHE), BBINOJHATH CBOK 4YacTb
paboTHI U KOOPAMHHUPOBAThH CBOM JEHCTBUS C IPYTUMH YJI€HAMH KOMaH/IBI,
OLCHMBATh KAa4eCTBO CBOEro BKJIaja B OOIIMI NMPOMYKT IO KPUTEPHSM,
copMyIUPOBaHHBIM Y4aCTHHKAMHU B3aMMOJICHCTBUS.

PeryasiTuBHbIe YHUBepcabHbIe yueOHbIe 1eHCTBUSA
Camoopranuzanus:

CAMOCTOSITEJIBHO COCTaBJIAThH IUIaH, AlTOPUTM pEILEHHs 3aAaqM (WM €ro
4acTh), BEIOMpATh CIIOCOO pelIeHUs ¢ YYETOM HMMEIOIIMXCS PECYpCcoB H
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHpPOBaTh U KOPPEKTHPOBATH
BapHUaHTBl PELICHUH C y4ETOM HOBOM MH(MOpPMAaIHH.

CaMOKOHTPOJlb, IMOIMOHAIBHBINA HHTE/LJIEKT:

BIaJETh croco0aMH CaMONMPOBEPKH, CaMOKOHTPOJs Ipolecca M
pe3ysibTaTa penIeH|s: MaTeMaTHYeCKOM 3a1a4uH;

NpEeABUACTh TPYOHOCTH, KOTOpPBIE MOTYT BO3HHMKHYTb IIpH PEIICHHUH
3ala4yd, BHOCUTb KOPPEKTHBBI B JEATEIHHOCTb Ha OCHOBE HOBBIX
00CTOSTENILCTB, HAWICHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEMH;
OLICHUBATh COOTBETCTBHE pe3yJIbTaTa AEATEILHOCTH TMOCTABJIEHHOW LIEIH
U YCIIOBHUSAM, OOBSACHATH MPUYMUHBI JOCTHKEHUS WM HEJIOCTHIKEHMS LIETH,
HaXOJUTh OIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



NMPEAMETHBIE PE3YJIBTATbHI

K xoHumy oOydenus B 7 KJjacce OOydyarolMHCs TOJIYYHT CIIECAYIOLIUEC
IIPEIMETHBIE PE3YJIbTATHI:

Yuciia v BIYHCTICHHS

BLINOJIHATE, codYeTas YCTHbIE M MUChbMEHHbIE NPHEMBI, apr(MeTHYECKHE
JEHCTBUSA C pallMOHATbHBIMU YHUCIIaMH.

HaxonuTh 3HAYEHHS YHCIIOBHIX BBIPAXKEHHH, TMPUMEHATH Pa3sHOOOpa3HBIC
CIOCOOBI ¥ TIPUEMBI BBIYMCIICHUS 3HAYEHHH JPOOHBIX BBIPAXKEHMH, COMEpIKaINX
OOBIKHOBEHHBIE U IECATHYHBIE ApOOH.

[TepexomuTh OT OfHON (HOPMBI 3alKMCH YHCEN K ApYroi (mpeobpa3oBbIBATH
JNECATUYHYIO Jpo0b B OOBIKHOBEHHYI, OOBIKHOBEHHYH) B IECATHYHYIO, B
YaCTHOCTH B OECKOHEUHYIO AECATUYHYIO JpO0b).

CpaBHUBATH M YIIOPSAJ0YUBATH PalldOHATIbHBIEC YHCIIA.

OxpyriaTh yucna.

BBIMOTHATE IPUKKUIKY U OLIEHKY pe3y/IbTaTa BHIYMUCICHUH, OLIEHKY 3HaYeHHUH
YHUCJIOBBIX BBIpaXCHUMN. BBIMOMHATHL ACHCTBUA CO CTENEHAMHM C HATypalbHBIMU
MOKa3aTeJIAMHU.

[IpuMeHATs  NpU3HAKU  JAETUMOCTH, pa3loXKEeHHWE Ha  MHOXKHTEIH
HaTypaJIbHbIX YHCEIL.

Pemate mpakTUKO-OpUEHTHPOBAHHBIC 3a/Ja4YH, CBA3aHHBIE C OTHOIIEHUEM
BCJIMYMH, IPONMOPUUOHAIBHOCTLIO BEIIWYWH, IPOIEHTAMH, HWHTEPIPETHPOBATDH

Pe3yJIbTaThbl PpEHICHUA 3a/a4 C y‘-IéTOM OI‘paHH‘-ICHHﬁ, CBSI3aHHBIX CO CBOWCTBAMH
pacCMaTpuBacMbIX 00BEKTOB.

AaredpanyecKkne BbIpaKeHHs

Hcnone3oBath anrebpandeckyr0 TEPMHUHOJIOTHIO M CHUMBOIMKY, NMPUMEHATH
¢€ B Mpolecce 0OCBOCHUS y4eOHOTo MaTepuaia.

HaxonuTe 3HaueHUss OYKBEHHBIX BBIPDAKEHHH TIPH 3aJaHHBIX 3HAYCHUAX
TIEPEMEHHBIX.

BeimonHaTe  mpeoOpa3oBaHHMs ~— [ENOTO  BBIPaXEHHWS B MHOTOYIIEH
MPUBEAECHUEM TTOZ0OHBIX ClIara€MbIX, PaCKpHITHEM CKOOOK.

BeInmonHATE yMHOXEHHE OJHOWIEHa Ha MHOTOYWIEH W MHOTOYIeHa Ha
MHOI'0YJIEH, IPUMEHATEH GOPMYJTBI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcylecTBIsTh pas3noXKeHne MHOTOYWICHOB HAa MHOMKHTEIH C TOMOIIBIO
BBIHECEHHMS] 3a CKOOKM OOIUEro MHOXUTENS, TPYIIUPOBKUA CJaraembiX,
NpUMeHEHUsE POPMYJI COKPAIIEHHOTO YMHOKEHHUS.

[TpumeHATs MpeoOpa3oBaHUs MHOTOYICHOB IS PEIICHUs pa3IMYHBIX 3a/1a4
M3 MaT€MaTHKH, CMEXXHBIX TIPEAMETOB, U3 PeabHOM MMPAKTHKH.

Hcnons3oBaTh CBOWCTBA cCTeleHeW ¢ HATYpalbHBIMH MOKa3aTeNsIMH JUIs
npeoOpa3oBaHUs BEIPAXKEHUIA.



VpaBHeHHS H HepaBeHCTBA

Pemrate NWHEHHBIE YpaBHEHHS C OJHOHM TNEPEMEHHOM, NMPUMEHss NpaBHIIA
Mepexoja OT UCXOAHOr0 YpaBHEHUS K paBHOCHIbHOMY eMy. [IpoBepsTh, sABIIsETCA
JIM YUCIIO KOPHEM ypaBHEHHUS.

[IprMeHsaTh rpaduyeckue METOIBI TIPH PEIICHUH JTMHEHHBIX YPaBHEHUH U HX
CHUCTEM.

[Toxbupares TpUMepHl Map 4YHCEN, SBISIONIMXCA DEIIEHHEM JIMHEHHOTO
YpaBHEHUS C ABYMS MIEPEMEHHBIMHU.

Ctpouth B KOOPAMHATHOM IUTOCKOCTH TpaduK JIHHEHHOrO YpaBHCHHS C
JBYMSI TIEPEMEHHBIMH, TMOJIB3YSICh TpadUKOM, MPUBOJUTH IMPUMEPHI PEHICHHUS
YpaBHEHUS.

Pewate cucTeMbl IBYX JIMHEHHBIX YPaBHEHUH ¢ ABYMs IIEPEMEHHBIMU, B TOM
qucie rpaguuecku.

CocraBnATh M pemiaTh JHHEHHOE YpaBHEHHE WIM CHCTEMY JIMHEWHBIX
YPaBHEHWH 10 YCIOBUIO 3aJauyd, HWHTEPNPETUPOBaTH B COOTBETCTBHH C
KOHTEKCTOM 3a/1a4¥ MOJTYYEHHBIN pe3yibTar.

DyHKUHH

N306pakaTh Ha KOOPAMHATHOM MPAMOIN TOYKH, COOTBETCTBYIOLIHE 3aJaHHBIM
KOOpJAMHATaM, JIy4d, OTPE3KH, HHTEPBAJIbl, 3alIUCHIBATH YUCIIOBBIE IIPOMEXYTKH Ha
anredOpandeckoM s3bIKe.

OTmeyaTh B KOOPJAWHATHOH IUIOCKOCTH TOYKH TI0 3aJ@aHHBIM KOOpAMHATaM,
CTPOMUTH IpapKH THHEHHBIX QYHKIHA. CTpOUTh rpaduk QyHKIMH y = [X|.

OnuceiBate ¢ noMouipio GYHKUHA M3BECTHBIC 3aBUCHUMOCTH  MEKIY
BCJIMYMHAMH: CKOPOCThb, BpPEMS, PpAacCTOSHUE, LE€Ha, KOJIWYECTBO, CTOMMOCTD,
POM3BOAUTEIILHOCTD, BpeMs, 00bEM paboTEHI.

Haxoauts 3Hauenune GpyHKIUH 110 3HAYCHUIO €€ apryMeHTa.

ITonumaTe rpadudeckuii croco® MpeacTaBICHUS W aHaW3a WH(OpMALHH,
U3BJICKATh U HHTEPIIPETUPOBATh MHPOPMALHIO U3 TPadMKOB peallbHbIX IPOLECCOB
Y 3aBUCUMOCTEH.

K kxonmy obyuenuss B 8 kutacce oOydarouuifics TMONYYHT CIEAyIOIIHE
NpEeJMETHBIC PE3YIbTAThI:

Yucia u BoIYHCICHUSA

Hcnonp3oBaTh HayalbHbIE MPEACTABIECHHS O MHOXECTBE JCHCTBUTEIbHBIX
YUCeN A7 CPABHEHUS, OKPYTJIEHHS U BBIYMCIIEHUH, H300pakaTh ACHCTBUTEIbHBIC
4KClla TOYKaMU Ha KOOPAMHATHOM TPSIMOM.

[IpumenaTes noHATHE apUMETHYECKOTO KBAJPAaTHOTO KOPHS, HAXOAUTH
KBAaJIpaTHbIC KOPHH, MCIIONb3Yys NPH HEOOXOAMMOCTH KaJbKYJATOP, BBIIOJIHATH

MpeoOpa3oBaHusl BBIPAKEHUHM, COJEpXKAUIMX KBAJpPAaTHBIE KOPHH, HCIIONb3Ys
CBOMCTBA KOPHEH.



Hcnoib30BaTh 3amUCcH OOJBIIMX W MaJIbIX YMCEI C MOMONIBI JAECATHIHBIX
npobeii u creneHer yucina 10.

AnredOpanyecKue BbIPaKeHHs

[I[puMeHATs TIOHATHE CTENEHM C IeIbIM  [10Ka3aTeseM, BBIMOIHATD
npeoOpa3oBaHus BBIPAXKEHUH, COAEpKaIUX CTENCHHU C LEJIbIM II0Ka3aTeIIEM.

BHIMONHATE TOXKIECTBEHHBIE NpeoOpa3oBaHus pAalMOHATBHBIX BhIPaKCHHH
Ha OCHOBE TPABHJI AeHCTBHII HaJl MHOTOWIEHAMH M alreOpandecKuMH ApOOsIMH.

PackiaapiBaTh KBaJApaTHBIN TPEXUIIEH HA MHOXKHUTEIIH.

[TpumeHsaTh mpeoOpa3zoBaHMs BHIPAXKEHHUH /IS PEIIECHUS pa3THYHbIX 3a/1a4 U3
MaTeMaTHKH, CMEXKHBIX IPEJIMETOB, U3 PEaIbHOMN MPAKTHKH.

YpaBHeHHS H HePaBEHCTBA

Pemate nMHEWHBIC, KBaJpaTHbIE YpPaBHEHUS W palMOHAIbHBIC YpaBHCHHS,
CBOJAIMIMECS K HUM, CUCTEMBI IBYX YPaBHEHUU C IBYMsl IEPEMECHHBIMH.

[TpoBOAMTH MPOCTENIIME UCCIIEIOBAHNS YPAaBHEHUH W CHCTEM YpaBHEHUH, B
TOM YHCIIe ¢ IPUMEHEeHHeM rpadudeckuX MpecTaBlieHui (yCTaHaBIMBaTh, UMeET
JW ypaBHEHWE WM CUCTEMa YpPaBHEHUI pELICHUs, €CIUM HMEET, TO CKOJBbKO, H
npouee).

[TepexoauTe OT CIOBECHOW (OPMYJIMPOBKHM 3aladyd K e€ anrebpanyecKou
MOJEIH C IIOMOUIBIO COCTABICHUS YPaBHEHHS WIM CHCTEMbl YPaBHEHHUIA,
HUHTEPIIPETUPOBATH B COOTBETCTBHU C KOHTEKCTOM 3aJ1aui MOJTy4YEHHBIH pe3yIbTaT.

ITpumensTE CBOWCTBA YMCIIOBBIX HEPABEHCTB JJIsi CpaBHEHHs, OLICHKH,
pemars JUHEHHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOW M MX CHCTEMBI, IaBaTh

rpa(bnqecxyro HILNTIOCTpAllU0 MHOXECTBA pemeHnﬁ HEpaBC€HCTBA, CHCTEMBI
HEPABCHCTB.

DOyHKIHHA

[TonumaTh ¥ KUCNONB30BaTh (QYHKIMOHAIBHBIC TIOHATHS U S3bIK (TEPMHUHBI,
CUMBOIIMYECKUE 0003HAYEHMS), ONpEAeNATh 3Ha4eHHe (QYHKIUH IO 3HAYCHUIO
aprymeHTa, onpeAeiTh cBoicTBa GyHKIUH 110 €€ rpaduky.

Crpouts rpaduku 3neMeHTapHBIX GyHKIMN BUA:

y =kix, y =x2, y = x3,y = [x|, y = VX, onuchiBaTh CBOWCTBA YHCIOBOH
yukuum no e€ rpaduxy.

K koHny obydenus B 9 kuacce oOydaromuiics MOIYYUT CIEAYHOIIHE
NPEIMETHBIE Pe3yJIbTATHI:

Yucsa u BbIYHCIEHHS

CpaBHMBATB U YIIOPSAOYUBATH pallHOHAILHBIE U HppalMOHAJIbHBIC YHCIIA.

BemonuaTe apudmeTHueckue JeHCTBUS C palMOHAIBHBIMH  YHCIIAMHU,

co4yeTasds YCTHBIC W ITHUCBMCHHBIC I'IpI/IéMLI, BBIIIOJIHATHE  BBIYMHUCIICHHA C
UppalliOHaJIbHBIMH YHUCJIaAMH.



HaxonuTh 3HAa4YeHHs CTeNeHed C [eNbIMH TI0Ka3aTelsiMH M KOpHEH,
BBIYHCIIATH 3HAYECHHS YUCTIOBBIX BbIPAXKECHUH.

OkpyrisaTh AEWCTBUTENIbHBIC YHCIIA, BBIIOJIHATL IPHKUAKY pe3ylbTara
BBIYMCIICHHH, OLICHKY YHCIIOBBIX BBIPAXKEHUH.

YpaBHeHHs H HepaBeHCTBA

Pemiate nuHEHHBIC M KBaJpaTHBIC YpaBHCHHS, YpPaBHEHMs, CBOMISAIIHECH K
HUM, IIPOCTEHIINE APOOHO-PALIHOHATILHBIE YPaBHEHUS.

Pemarh cucTreMbl JBYX JMHEHHBIX ypaBHEHHWH C JBYMs IE€pEMEHHBIMH H
CHCTEMBI IBYX YPaBHEHHH, B KOTOPBIX OJJHO YpaBHEHHUE HE SBISICTCSA TUHEHHBIM.

Pemate TeKCTOBBIE 3a/layd anreOpaHdecKuM CrocoboM ¢ IMOMOIIBIO
COCTaBJICHHS YPaBHEHHS MJIM CUCTEMBI IBYX YPaBHEHUM C IBYMs IIEPEMEHHBIMH.

ITpoBoauTh MpocTeiilue HCCleI0BaHUsl YPAaBHEHUI M CHCTEM ypaBHEHUH, B
TOM YHCJIE C IPUMEHEHUEM IpadUueCcKUX MpPEACTaBICHUMN (yCTaHABIUBATh, UMEET
¥ ypaBHEHHE MIIM CHUCTEMa YpaBHEHUH pEIICHHUS, €CITH HMMEET, TO CKOJBKO, U
npouee).

Pemiate nuHeliHble HepaBEeHCTBa, KBaJApaTHbIE HEPABEHCTBA, W300pakaTh
peleH’e HEPaBEHCTB Ha YHMCIOBOW NpPSMOM, 3aITUCBHIBATH pEIIEHHE C MTOMONIBIO
CHUMBOJIOB.

Pemare  cHcTeMbl  JTMHEHHBIX  HEPaBEHCTB, CUCTEMbl  HEPABEHCTB,
BKIJIFOYAIOIIME KBAaJpaTHOE HEPABEHCTBO, H300paXkaTh pEIICHUE CHUCTEMBI
HEPaBEHCTB Ha YMCIIOBOM IIPSIMOIA, 3aIIMCBIBATh PEIIEHUE C IIOMOIILIO CUMBOJIOB.

Hcnonb30BaTh HepaBeHCTBA MPU PENIEHHH Pa3IMYHBIX 3a/1a4.

DOyHKUHH

Pacno3HaBaTh (yHKIMH W3y4eHHBIX BHJIOB. [lOKa3bIBaTh CXeMaTHYECKH

pacIoyioKeHHe Ha KOOPAMHATHON TUIOCKOCTH IpadukoB GyHKUMI BUaA: y = kX, y
=kx+by=kx,y=ax2 +bx+c y=x3 y=\/x,y = |x|, B 3aBHCHUMOCTH OT
3HAYEHUH K03 UIUEHTOB, OMUCEIBATH CBOMCTBA (DYHKIIMIA.

Ctpouth M M300paxaTh cCXeMaTH4eCKH rpaduKd KBaJpaTHYHBIX (DYHKIIHH,
OINKCBHIBATH CBOMCTBA KBAJAPAaTHYHBIX QYHKIHIA 110 UX rpadukam.

Pacnio3HaBaTh KBaJpaTHYHYIO (QYHKIHMIO 110 GopMyJie, MIPUBOIUTH IPUMEPHI
KBaJpaTHYHBIX (QYHKUUH U3 peabHOM KU3HH, PU3NKH, TEOMETPHH.

HucioBble Noc/1e10BaTEIbHOCTH H IPOrPECCHH

PacriosHaBaTh apu(METHYECKyl0 U TIEeOMETPHYECKYIO TPOrPECCHH MpPH
pasHBIX crIocobax 3agaHus.

BHINONHATE  BBIYMCIEHHS C  WCMOJb30BaHMEM (OPMYNI n-ro 4ieHa
apupMETHIECKON ¥ FEOMETPUYECKOMN MPOrPECcCHi, CyMMBI TIEPBBIX N YJICHOB.

N3o0pakaTh wWIEHBl TMOCIENOBATENBHOCTH TOYKAMM Ha KOOPJAMHATHOMN
TUIOCKOCTH.



Pemarp 3aa4um, CBA3aHHBIE C YUCIIOBBIMH TOCIEN0BATEIbHOCTAMHU, B TOM
YuClie 3aa4M M3 PEadbHOMN KU3HM (C MCIONB30BAaHUEM KaIbKYJIATOpa, HU(POBHIX
TEXHOJIOTHIA).
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