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MNOACHUTEJIbBHAS 3AIINCKA

Anrebpa SBISIETCS OJHUM M3 OIMOPHBIX KypCOB OCHOBHOTO OOIIEr0 OOpa3oBaHMSA: OHA
o0ecrieynBaeT 3y4eHue IPYrux AUCIHUILIINH, KAK €CTECTBEHHO-HAyYHOTO, TAK ¥ TYMaHUTapHOTO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAMMO AJIs MPOJOHKEHUS 00pa30BaHUsl U B MOBCEAHEBHON KU3HU.
PazBute y oOyuaromuxcs Hay4yHBIX [PEJICTaBICHUM O MPOUCXOXKIEHUU U CYHIHOCTH
anreOpanyeckux aOCTpakIMid, crocode OTpaKEHUs MaTeMaTH4eCKOHl HayKod SIBJICHUH U
IPOIIECCOB B TpUpPOAE U OOIIeCTBE, PO MATEMaTHYECKOTO MOJCIHPOBAHUS B HAYyYHOM
MO3HAHUM U B MPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHS U KayeCTB
MBIIUICHHSI, HEOOXOAUMBIX JUIsl aJlaliTallid B COBpeMEHHOM IudpoBoM oOmiecte. M3yueHue
anreOpsl o0ecrieunBaeT pa3BUTHE YMEHUS HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOHU
JEICTBUS U BBIBOJBI, (OpMYyIUpOBaTh yTBepkaeHUs. OCcBOeHHE Kypca anredpsl oOecreunBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOydYaloluXcs: OHHM HCHOJB3YIOT JeAYKTUBHBIE U
UHIYKTUBHBIE PACCYXKACHUs, 0000IIEHNe M KOHKPETH3aluio, abCTparupoBaHWE W AHAJIOTHIO.
OOyuenue anrebpe mpeanoyaraeT 3HAYUTEIBHBIH OOBEM CaMOCTOSTENBHOW JAEATEIbHOCTH
o0ydJaromuxcsi, TMOITOMY CaMOCTOSITEIbHOE peIIeHHEe 3aj]ady  SBJSeTCs  peaju3aluei
JESTEIIbHOCTHOTO MTPUHIINIIA O0yYEHUSI.

B crpykType mnporpamMmel y4eOHOro Kypca «Anredpa» s OCHOBHOTO OOIIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEp)KaTeNbHO-METOAMYECKUe JIMHUM: «Yucma u
BBIUHCIICHUS», «ANreOpandeckue BBIPAKEHUSN», «YPaBHEHUS W HEPABEHCTBa», «DYHKIUHY.
Kaxnas u3 3Tux conepkaTelbHO-METOANYECKUX JIMHUI pa3BUBAeTCsS Ha MPOTSKEHUU TPEX JIeT
U3y4YeHUs Kypca, B3aUMOJICHCTBYS C IPYTHMH €ro JIMHUSAMH. B XoJie n3ydeHus: yaeOHOro Kypca
00yJaromuMCs IPUXOANUTCS JIOTUIECKH PacCyKIaTh, UCIIOIB30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBSA3M ¢ 3THM B mporpaMmy y4eOHOro Kypca «Anaredpa» BKIIOUEHBI HEKOTOPbIE OCHOBBI
JIOTMKH, MpPEJICTAaBJICHHbIE BO BCEX OCHOBHBIX pa3/ielax MaTeMaTH4ecKoro oOpa3oBaHUS H
CIOCOOCTBYIOIIME OBJIAJICHUIO OOYYalOIIUMKCS OCHOB YHHBEPCAJIHHOTO MAaTEeMaTHYeCKOTO
s3pika. CopeprKaTebHOM U CTPYKTYPHOH OCOOEHHOCTBIO y4eOHOTO Kypca «Anredpay siBisieTCs
€ro MHTETPUPOBAHHBINA XapakTep.

Conepxanne nMHMM «UMcaa W BBIYUCIEHHS» CIY>)KUT OCHOBOM ISl JaJIbHEHIEro
U3yYeHHUs] MaTEeMaTUKH, CIIOCOOCTBYET DPa3BHTHIO y OOYYAIOMIMXCS JOTMYECKOTO MBIIIICHHS,
(GOpMHPOBAHUIO YMEHHS TIOJB30BATHCS aTOPUTMAMH, & TAK)KE NMPHUOOPETECHHUIO TMPAKTUIECKUX
HaBBIKOB, HEOOXOIUMBIX JJISi MOBCEJHEBHOM XHU3HHU. Pa3BUTHE MOHATHA O YMCIEe Ha YPOBHE
OCHOBHOT'O 00I1[ero 0oO0pa3oBaHUsl CBSI3aHO C PAlMOHAIBHBIMH U UPPALMOHATIBHBIMH YHCIAMH,
GbopMHUPOBAHUEM TIPEACTABICHUN O MEHCTBUTEIHHOM YHCIe. 3aBEPIICHHUE OCBOSHUS YHUCIOBOM
JUHUW OTHECEHO K CpeHeMy o0IieMy 00pa30BaHHUIO.

Conepxkanue JAByX aireOpanueckux JHUHUH — «AnreOpanyeckue BBIPRKEHUS» U
«YpaBHEHUSI U  HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHPOBAHHIO Yy  OOydYarOUIMXCS
MaTeMaTHYECKOTo ammapaTra, HEOOXOTUMOTo IS peIIeHHsl 3aJad MaTeMaTHKH, CMEXKHBIX
NPEMETOB U MPAKTHKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO 001Iero o0pa3oBaHus
yueOHbIM  MaTepuajn TpyNIUpyeTcsl BOKPYT  pallMOHAIBHBIX  BbIpakeHUil.  AureOpa
JIEMOHCTPHUPYET 3HAUEHUE MAaTEeMAaTUKU KaK sI3bIKa JUISl MOCTPOSHHSI MaTeMAaTUYECKUX MOJIETICH,
OTMCAHUA MPOLIECCOB U SIBICHUN peabHOro mupa. B 3amaun oOydeHus anreOpe BXOAAT TakKe
JanbHeWIee pa3BUTHE AaNTOPUTMHYECKOTO MBIIUICHUS, HEOOXOJUMOIo, B YaCTHOCTH, MJIs
OCBOCHMS Kypca HWH(GOPMATHKH, M OBJIQJCHUE HABBIKAMU JEAYKTUBHBIX pacCy>XICHHMA.
[TpeoOpazoBaHre CUMBOIBHBIX ()OPM CIIOCOOCTBYET Pa3BHTHUIO BOOOpPaKEHHS, CIIOCOOHOCTEH K
MaTeMaTH4eCKOMY TBOPUYECTBY.



Copepxanne  (QyHKIMOHAIbHO-TpadUYECKOW JIMHMM  HAlEIeHO Ha  [OJIy4eHHe
00y4JarmuMUCs 3HaHUN 0 QYHKIMSIX KaK BaKHEHIIeH MaTeMAaTHYECKON MOAENHU NIl OMUCAHUS
U HUCCIICZIOBAHMS Pa3HOOOPA3HBIX INPOLIECCOB M SBJICHUI B mpuponae u odmecte. M3yuenue
MaTepuana CHocoOCTBYeT pAa3BUTHUIO Yy OOYYAIOIIMXCS YMEHHS HCIONb30BaTh pPa3InyHbIC
BBIPA3UTEIbHBIE CPENICTBA SI3bIKA MaTEMaTHUKU — CIIOBECHbIC, CUMBOJMYECKHUE, rpaduueckue,
BHOCHT BKJIaJ] B (DOPMHUPOBAHKE TIPEJCTABICHUN O POJIM MATEMATUKH B PA3BUTHH LIUBUIN3AIIUU
U KYJIBTYPBI.

CormacHo ydeOHOMY IUIaHy B 7-9 Kkjaccax wu3ydaercs y4deOHBIH Kypc «Auredpay,
KOTOPBI BKJIIOYAET CIEAYIOLIUE OCHOBHBIC paslienbl coiepxaHus: «Yuciaa U BBIUMCICHUSD,
«Anrebpandeckue BEIpAKEHUD, « Y paBHCHUS U HEPABEHCTBAY, « DyHKIINNY.

Ha u3yuenne yuebHoro Kypca «Anredpa» orBoautcs 306 wacos: B 7 kiacce — 102 gaca (3
yaca B Heneno), B 8 kinacce — 102 gaca (3 yaca B Hegenmo), B 9 kimacce — 102 ygaca (3 yaca B
HEJIEII0).

COIJEPKAHUE OBYYEHUS

7 KUIIACC

Yucsia ¥ BLIYUCICHUSA

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOA OT OAHON (GopMBI 3amucu Apodeilt K
apyroii. [IoHATHE palMOHAIIBHOIO YMCIIA, 3aIMCh, CPABHEHHE, YIIOPAIOYMBAHUE PALIMOHAIBHBIX
yucen. ApudmMeTrueckue IeHCTBUS ¢ pallMOHAIBHBIMU YKMciIaMy. Pemenue 3a1ad u3 peaabHOR
NPaKTUKU Ha 4acTu, Ha ApoOH.

CremneHb ¢ HaTypaJIbHBIM IOKa3aTelleM: ONpeJesieHne, Ipeodpa3oBaHue BhIpAXKEHUN Ha
OCHOBE OIIpe/IeNICHUs], 3aUCh OonbIIuX yucel. [IponeHTsl, 3anuch NPOLIEHTOB B BUJE JIpOOH U
JpoOu B BHJIE NMPOLIEHTOB. TpHU OCHOBHBIE 33Jaud Ha MPOLEHTHI, PELIEeHNE 3aJau U3 peabHOU
IIPAKTHKU.

IIpuMeHeHne MPU3HAKOB JAEIMMOCTH, PA3JI0KEHNE HA MHOKUTENIN HaTyPAJIbHBIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE TIpsiMasi U 00paTHasi MPONOPLMOHATBHOCTH.

AuredpanyecKkune BbIPaKeHUs

IlepeMeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAXKEHUSA C NEPEMEHHOMU. JlOIMyCTUMBIE 3HAYECHUS
nepeMeHHbIX. [IpeacraBieHue 3aBUCHUMOCTHM MEXJAy BEIMYMHAMU B BHUIE (OPMYIIBL
Boruncnenus no ¢popmynam. [lpeoOpazoBanne OyKBEHHBIX BbIpaXKEHHH, TOKIECTBEHHO PABHbIE
BBIpa)KEHUS, TpaBUIa NMPeoOpa3oBaHus CyMM M IPOMU3BENEHHM, MMpaBuia PacKpPBHITUS CKOOOK U
NpPUBECHUS IOJJOOHBIX CIIaraeMbIX.

CBolICTBa CTENEHU C HATYPaJIbHBIM IOKA3aTEIIEM.

OpnHownensl 1 MHorowieHbl. CteneHb MHorowieHa. CriojkeHue, BbIUMTaHUE, YMHOKEHHE
MHOTOWICHOB. POpMyIbl COKPAIIEHHOIO YMHOKEHHs: KBagpaT CyMMBbl U KBaJpaT Pa3HOCTH.
dopMya pasHOCTH KBagpaToB. Pa3nokeHne MHOIOWIEHOB HA MHOXKHUTEH.

YpaBHeHHUsI M HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHHs, IpaBUiia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIBLHOCTh
YPaBHEHUHU.

JIuneliHOE ypaBHEHHME C OIHOW IIEPEMEHHOM, 4YMCIO KOPHEW JIMHEWHOIO ypaBHEHUS,
penieHue JIMHEHHbIX ypaBHeHUM. COCTaBlIEeHHME ypaBHEHWH IO YCIOBHIO 3ajauyu. Pernienue
TEKCTOBBIX 3a/]a4 C TIOMOILBIO YPaBHEHHH.

JluneliHOE ypaBHEHHE C JABYMS MEpEeMEHHBIMH U ero rpaduk. Cucrema IBYyX JTUHEHHBIX
YpaBHEHHI ¢ JBYMs MEpeMeHHBbIMH. PemieHue cucreM ypaBHEHHH CIOCOOOM ITOACTAHOBKH.
[TpuMeps! peleHns TEKCTOBBIX 3a7a4 ¢ IIOMOILBIO CUCTEM YPaBHEHUM.



DOyHKIUHA

Koopaunara Touku Ha mnpsMod. YUucinoBsle NPOMEXYTKH. PaccrosHue Mexny AByMs
TOYKaMHU KOOPJAMHATHOU IIPSMOM.

[TpsamoyronbHas cuctema koopauHat, ocu Ox um Oy. AOcuucca U OpJuHATAa TOYKU Ha
KoopAnHaTHOM miockocTu. Ilpumeps! rpadukos, 3agaHHbIX (opmyiaamu. UYreHue rpadukoB
peanbHbIX 3aBucuMmocTed. [lomstue ¢ynxkmun. I'padux ¢ynkumu. CpoiictBa  (QyHKIHIA.
Jlunetinas ¢pynkuus, e€ rpaduk. ['papux ¢pynkuuu y = |x|. I'padudeckoe perienne IuHEHHBIX
YpPaBHEHUH U CUCTEM JIMHEHHBIX YPABHECHHU.

8 KVIACC

Yuciia ¥ BBIYHMCICHUSA

KBagparueiii kopeHb u3 uucia. [lonstue 00 wuppanuoHanbHOM dYHcie. [lecaTuunbie
npuOJIMKEHUST UPPALMOHANBHBIX uncenl. CBOWCTBA apupMETHIECKUX KBAJAPATHBIX KOPHEH M MX
IpUMEHEHHE K MpeoOpa3oBaHUIO YMCIOBBIX BBIPAKEHHM M BbIUUCIEHUSIM. JleHCTBUTEIbHBIE
qucia.

CreneHs ¢ 1eqbIM IT0Ka3aTeaeM U e€ cBoiicTBa. CTaHgapTHas 3alKCh YHCIIA.
Anredpanyeckne BbIPaKeHUS

KBanpatHblii TpEéXusieH, pa3ioxkeHHe KBaApaTHOro TPEXWIeHa HA MHOKHUTEIH.

Anrebpanueckast 1poOb. OCHOBHOE CBOMCTBO anreOpandeckoil apoou. CroxkeHwue,
BBIUYUTAHNE, YMHOXKEHHUE, JICJICHNE airedpandeckux ApoOeil. PammoHanbHble BBIpaXKEHUS H MX
npeoOpazoBaHue.

YpaBHeHHUs] M HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢opMmyia KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHEHUH, CBOAANIMXCA K JUHEWHBIM M KBajapaTtHeIM. Ilpocreiimme npoOHO-
paloHaIbHbIE YPaBHEHUS.

I'paduueckass uHTEpHpeTansl ypaBHEHUH ¢ ABYMS MEPEMEHHBIMU M CHUCTEM JHMHEWHBIX
YpPaBHEHUH C JIBYMs I€peMEHHBIMHU. lIpuMepbl pemeHus CUCTEM HENMHEMHBIX YPAaBHEHMM C
JBYMsI [IEpEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 areOpandeckuM CriocoOoM.

YucnoBble HEpaBEHCTBA W HMX CBOMCTBAa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCMIIBHOCTE HepaBeHCTB. JIuHeilHble HeEpaBeHCTBA C OJHOM mepeMeHHOW. Cucrtemsl
JMHENHBIX HEPABEHCTB C OAHON IIEPEMEHHOM.

DOyHKIUHA

[Tonsitue ¢pynkuuu. OONacTh ONpeaeseHUus] 1 MHOXKECTBO 3HaueHUH (QyHkIu. CriocoOb
3a1aHus QYHKIIHI.

I'papuk ¢dynkuun. Yrtenue cBoiictB QyHkiuu no e€ rpaduky. IIpumepst rpadpukon
GyHKIU, OTpa)karoUINX peaabHble MPOLECCHI.

@OYHKINY, ONUCHIBAIOIIKE MPAMYI0 U OOpaTHYIO NMPOMOPIHMOHAIbHBIE 3aBUCHUMOCTH, HX
rpapukn. @yukimn y = x2, y = x3, y = \x, y=|x|. [padideckoe pemeHre ypaBHEHHH H CHCTEM
YPaBHEHUH.

9 KUIACC

Yuciia 1 BBIYMCICHUSA

PanyonaneHble yKcia, UppalMOHAIbHbBIE YUCIIA, KOHEUHbIE U OECKOHEUHBIE JIECATUYHbIC
npobu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, ICHCTBUTENbHBIC 4YHCIA KaK OECKOHEYHBIC
NecATU4YHble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXKECTBOM
JIEUCTBUTEIbHBIX YUCET U KOOPAUHATHOMN MPSMOI.



CpaBHEHHE JEHCTBUTEIBHBIX YHCEN, apU(PMETUYCCKHUE ICUCTBUS C JACHCTBUTEIHLHBIMHU
YUCIIAMH.

Pasmepsl OOBEKTOB OKPYXAlOIIEro MHpa, IUTEILHOCTh IPOLIECCOB B OKPYKAIOIIEM
MHUpe.

[Tpubmmk€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NpuOMKeHuss. OKpyrieHHEe 4YHCell.
IIpukuaka v OLlEHKa pe3yJIbTaTOB BHIYMCIICHUM.

YpaBHeHusI 1 HepaBEeHCTBA

JIuneitnoe ypaBHeHue. Penienue ypaBHEeHUH, CBOJAIIUXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PemenHue ypaBHEHUH, CBOASIIMXCA K  KBaJpaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepbl pelieHus ypaBHEHUM TPETbEed M 4YETBEPTOM CTENEHEH
Pa3JIoKEHUEM HA MHOKHUTEIIN.

Pemennie  npoOHO-pallMOHANBHBIX  ypaBHEHUW.  PemieHne  TEKCTOBBIX  3adad
anredpandeckuM METOAOM.

VYpaBHeHUE C ABYMs NEpEeMEHHBIMH U ero rpaduk. Pemenuwe cuctem ABYX JIMHEHHBIX
YpaBHEHUH € ABYMs INEpEMEHHbIMHU. PelleHne cuUcTeM [BYX YpaBHEHMH, OJHO M3 KOTOPBIX
JUHEIHOoe, a Ipyroe — BTOpoMl cTeneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl YpaBHEHUH C
JIBYyMsI [IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 33129 AJIreOpandecKiuM CIIocCOOOM.

YucnoBsle HEPABEHCTBA U UX CBOMCTBA.

PemieHne JMHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHOW. PemieHue cucrteM JIMHEWHBIX
HEpaBeHCTB C OJHOW mepemeHHOM. KBaapaTHble HepaBeHcTBa. ['padumueckas MHTeprpeTanus
HEPAaBEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

DOyHKIUHA

KBanpatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. Ilapaboma, KOOpAMHATHI BEPLIMHBI
napaboIIbl, 0Cb CAMMETPHH MapadoIIbl.

I'paduku pymkmmit: y =kx, y =kx + b, y =k/x, y =x3, y = Vx, y = [x| , # uX cBO¥CTBa.

YucnoBbie MOCIEI0BATEILHOCTH H IPOrPeCcCUH

[TonsiTE YMCIOBOM MOCIENOBATENIBHOCTH. 3aJaHUE IMOCIIENOBATEIbHOCTH PEKYPPEHTHON
dbopmysoit u GopMyII0ii #-TO YIIEHA.

Apudpmernueckass M reoMmerpuueckas — mnporpeccur.  PopMynbl  n-ro  4ieHa
apu(QMeTUYECKOl U TeOMETPUUECKON MPOTPECCHii, CyMMBI MIEPBBIX 71 YJICHOB.

N3o00paxeHne 4jaeHOB apU(PMETHUECKON M TeOMETPUYECKOM IMporpeccuid TOYKaMu Ha
KOOPJAMHATHON MIOCKOCTH. JIMHENHBIN 1 3KCIOHEHITUANbHBIA pocT. CII0KHBIE MPOIEHTHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA
JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yabTaTbl OCBOEHHS MpOrpaMMbl ydeOHOro Kkypca «AinreOpa»
XapaKTepU3yIOTCA:

1) naTpuoTHYecKoe BOCIINTAHME:

MPOSIBJICHUEM HHTEpeca K NPOLUIOMY W HACTOAIIEMY POCCHUMCKOM MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIEHUWEM K JOCTIKEHUSAM POCCHUMCKHX MAaTEMaTUKOB M POCCHHUCKON
MaTEMaTUYECKOH IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHKEHUH B APYTUX HayKaX M IPUKIATHBIX
chepax;

2) rpaaaHCcKoe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHME:

TOTOBHOCTBIO K BBIMOJHEHHIO OOS3aHHOCTEH TIpaKAaHMHA M pealu3allid ero Ipas,
NpPEJCTAaBICHUEM O MaTEeMaTUYeCKUX OCHOBAaX (DYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,



SIBJICHHM, TPOIEAYP TPAXKITAHCKOTO OOIIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJIEHUIO ITHUYECKUX MPOOJEeM, CBS3aHHBIX C MPAKTHUYECKUM TPUMEHEHUEM JOCTHIKECHUHN
HAYKH, OCO3HAHHEM BOKHOCTH MOPATbHO-3THYECKHUX MPUHITUIIOB B IEATEITHHOCTH YUEHOTO;

3) Tpy10BO€E BOCIIUTAHUE:

YCTAaHOBKOW Ha aKTHMBHOE Y4YacCTHE B PEIICHHHM MPAKTHYCCKUX 3a7ad MaTeMaTHYECKOM
HAPABIEHHOCTH, OCO3HAHMEM BXXHOCTH MATEMAaTUYECKOT0 00pa30BaHUS HA MPOTSHKCHUH BCEH
JKU3HU JJIsL YCIICITHON MPO(PECCHOHANBHON NEATEeIbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHIA,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOECHHWEM WHJMBHUAYaJbHON TpPAaeKTOpUHU OOpa3oBaHUsA U
JKU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K AIMOLMOHAILHOMY M SCTETHYECKOMY BOCIPHUSATHIO MaTEMaTHYCCKHX
00BEKTOB, 33/1a4, PEUICHUI, PacCyKICHUHN, YMEHUIO BUJETh MAaTEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'O NO3HAHUSA:

OpHEHTAIEeH B JCSITEILHOCTH HAa COBPEMCHHYIO CHCTEMY HAYYHBIX IMPEACTABICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEJIOBEKa, NPHPOABI M O0OINEeCTBa, IOHHMMaHUEM
MaTeMaTHUYeCKON HayKH Kak c(epbl 4YelOBEYECKOW NeATeIbHOCTH, JTaloB €€ pPa3BUTUS U
3HAYMMOCTH JIJISl PA3BUTHS [IMBUIIU3AIINH, OBJIAJICHUEM SI3BIKOM MAaTEMATHKH U MaTeMaTHICCKON
KyJIbTYpOH Kak CpEICTBOM IIO3HAHWUS MHUPA, OBJAJACHHEM MPOCTEHIIMMH HABBIKAMU
HCCJICI0BATEIbCKOM IeATEILHOCTH;

6) ¢usnueckoe BocnuTanue, (opMHpPOBaHHE  KYJIbTYPbl  3A0pPOBbS U
IMOLMOHAIBLHOTO 0JIArOMOJTyusi:

TOTOBHOCTBHIO TIPHMEHSATH MAaTEMaTHYeCKHE 3HAHWUS B HMHTEpPEcCax CBOETO 3J0POBBS,
BEJICHUS 3[J0POBOTO 00pasa »KU3HU (30pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas Qu3uyeckas aKTUBHOCThH), CHOPMUPOBAHHOCTHIO HaBhIKa pediIeKcuw,
MPU3HAHUEM CBOETO TpaBa Ha OMUOKY M TAKOTO K€ IpaBa JIPyroro 4eioBeKa;

7) 3K0JI0TM4YecKoe BOCIIMTAHUE:

OpHEHTAIlel Ha MPUMEHEHHEe MaTeMaTHYeCKHX 3HAHUM IS pellleHus 3ajad B o0yiacTu
COXPAHHOCTH OKpYXKAlolIei Cpefbl, MIaHUPOBAaHUS IOCTYNKOB M OLEHKH HX BO3MOXKHBIX
MOCIICACTBHIA TSI OKPYXKAIOMIEH Cpebl, 0CO3HAHUEM TIII00ABHOTO XapaKTepa JKOJIOTHICSCKHX
mpoOJIeM U TIyTeH UX PEIICHHS;

8) aganTanus K U3MEHAOIIMMCS YCJI0BUSAM COLHAILHON U MPUPOIHOIi cpelbl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBHSIX HEOMPEICIEHHOCTH, MOBBIIMICHUIO YPOBHS CBOESH
KOMIIETCHTHOCTH Yepe3 MPAKTHUSCKYIO JIeATCIIbHOCTh, B TOM YHCJIC YMEHUE YUUTHCS Y JPYTHX
JIIOJICH, MPUOOPETaTh B COBMECTHOM JIEATSIIBHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIICTCHITUU U3
OTIBITA IPYTHX;

HEOOXOMMOCTHIO B (JOPMUPOBAHUHU HOBBIX 3HAHHM, B TOM uucie GOpMYyITUPOBATH UACH,
TIOHSITHS, THITOTE3bl 00 00BEKTax W SBIICHUSAX, B TOM YHUCIIC pPaHEee HEU3BECTHBIX, OCO3HABATh
JeUITUTHI COOCTBEHHBIX 3HAHUH M KOMITETEHTHOCTEH, INTAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYHD CHUTYallMI0, BOCIPHHUMATH CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIONUH KOHTPMEp, KOPPEKTUPOBATH NMPUHUMAEMBIC PEIICHHS U
nencTBusl, POPMYITHPOBATh U OIIEHUBATH PUCKH U MOCIIEACTBUS, (JOPMHPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATHBI
[lo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE AelicTBUS
ba3zoBble JJoruueckue JeiicTBUA:



BBISIBJISITH U XapaKTEPH30BaTh CYIIECTBEHHBbIE MPU3HAKU MaTEeMaTHYECKUX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXIy MOHATHIMH, (HOPMYJIUPOBATH OMNPEICIICHUS MOHSITUH,
YCTaHABIIMBAThH CYIICCTBCHHBIN MPU3HAK KIacCH(PUKAIIMN, OCHOBAHUS JIJIsl 0000IIeHNs
Y CpaBHEHUS, KPUTEPUU ITPOBOJIMMOI0 aHAJIU3A;

BOCIPUHUMATh, (OPMYIUPOBATh U MPeoOpa30OBBIBATH CYKICHUS: YTBEPAUTEIbHBIE U
OTpUIIATENIbHBIC, SAMHIYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISIBJISITH MaTEMaTHYEeCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUHs B (pakTax,
JTAHHBIX, HAOMIOJACHHUSIX W YTBEPKICHHSX, MpeIjlaraTh KPUTEPHUU ISl BBISBICHUS
3aKOHOMEPHOCTEN Y IPOTUBOPEUHIA;

JIeNIaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, JE€TYKTHUBHBIX U MHIYKTHBHBIX
YMO3aKIIOYEeHH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

pa3Ouparh JIOKa3aTeJbCTBA MATEMAaTUYECKHX YTBEPXKACHHHM (MpsMble U OT
MIPOTUBHOTO), POBOUTH CaMOCTOSITENILHO HECJIOXKHbBIE JI0Ka3aTenbCTBa
MaTeMaTHYeCKuX (PaKTOB, BBICTpAUBATh apPryMEHTAIMIO, TPUBOJHWTH IMPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BbIOMpaTh crmoco0 pemieHusi yueOHOW 3amaud (CpaBHMBATh HECKOJIbKO BapHUaHTOB
pelIeHus, BEIOUpaTh HaHOOJIee TOIXOISAIINNA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KpUTEPHUEB).

bBa3oBble ucciaenoBaTeJLCKUeE AeiiCTBHA:

WCIIOJIb30BaTh  BONPOCHl  KaK  MCCIEAOBATEIBCKUM  MHCTPYMEHT  IO3HAHMS,
dbopMynupoBaTh BOIIPOCHI, ¢bukcupymomue MIPOTUBOPEUHE, npobiiemMy,
CaMOCTOSITEJIbHO YCTaHaBIMBaThb MCKOMOE M JlaHHOe, (OopMHpOBaTh THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UIUIO, MHEHHE;

MPOBOANUTH TIO CAaMOCTOSITENIFHO COCTAaBICHHOMY IIJIaHY HECIIOKHBIH SKCIIEPUMEHT,
HEOOJIBIIIOE HCCIIEZIOBAHUE 10 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4ecKOro
00BeKTa, 3aBUCUMOCTENH 00BEKTOB MEX]y COOOM;

CaMOCTOSTENIbHO  (popMynupoBaTh 0000IIEHUST U  BBIBOJABI 1O  pe3yJibTaTaM
MpOoBeAEHHOTO HAOTIOJCHMS, UCCIEAOBaHUSA, OIEHUBATh JOCTOBEPHOCTh MOTYyUYEHHBIX
pe3yJabTaTOB, BEIBOJIOB U 000OIICHUI;

MIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIIBUTATH MPEOTOKEHHUS
0 €ro Pa3BUTHU B HOBBIX YCIIOBHUSX.

PabGora ¢ unopmanmeii:

BBISBIISATh HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(OpPMAIMM, AAHHBIX, HEOOXOAMMBIX
JUISl pEILICHNUS 3a1a4H;

BBIOMpATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HH(OpMAIUIO
pa3INYHBIX BUAOB U (POPM MpPECTABICHHUS;

BBIOMpATh (hopMy MpeacCTaBICHHUS MHOOPMAIIMK U WILTIOCTPUPOBATH pellaeMble 3a7auu
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHAIMSIMU;

OLIEHUBATh HAJEKHOCTh MH(DOPMAIIUK 110 KPUTEPUSAM, NMPEATIOKEHHBIM YUUTEIIEM HIIU
c(OpMyYITHPOBAHHBIM CAMOCTOSTENHHO.

KoMMyHMKaTUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

BOCIPUHUMATh U (POPMYIHPOBATH CYXkJACHUS B COOTBETCTBUH C YCIOBUSIMHU U LIETSIMU
oOmieHusi, SICHO, TOYHO, I'PAaMOTHO BBIPaXKaTh CBOIO TOYKY 3pEHHS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY pEIIeHUs 3aa4i, KOMMEHTHPOBATh
MOJIyYEHHBIN pe3ysbTarT;



B X07i¢ 00CYXICHUS 3aaBaTh BOIPOCHI MO CYIIECTBY 0OCYKIAEMOM TEMBI, TPOOJIEMBI,
pemiaeMoil  3aja4yM, BBICKAa3bIBaTh HJICH, HAICJICHHBIE HA TOUCK PEHICHHS,
COMOCTABJISITH CBOU CYXKIEHUS C CYXICHHSIMH JIPYTUX YYaCTHUKOB JHAJIOTa,
0OHapyXKUBATh Pa3INyuMe U CXOJCTBO MO3UIIHA, B KOPPEKTHOU dopMme hopMynrpoBaTh
pa3HOTIIACHS], CBOM BO3PAKCHHUS;

NPEJCTaBIISTh PE3yJIbTAThl PEIICHHS 3a/1a4H, YKCIICPUMEHTA, HUCCIICOBAHUs, MIPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (pOopMaT BBICTYIUICHHS € Y4ETOM 3a1ad IMPE3CHTAIUH U
0COOEHHOCTEH ayTUTOPHH;

MOHMMATh M WCIOJh30BaTh NMPEUMYIIECTBA KOMAHIHOW M WHAWBHIYyAIbHON PaOOTHI
NIPY PEUICHUU YYCOHBIX MATEMAaTHIECKUX 3a]1a4;

MPUHUMATH TIeJTb COBMECTHOU JIEATEIHHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM
paboThl, pacmpenensTh BUAB paboT, IOrOBapUBaAThCA, OOCYXXIOaTh NpOIECC U
pe3ynbTar paboThl, 0000IIaTh MHEHUST HECKOJIBKHX JIFOICH;

y4acTBOBaTh B TPYNNOBBIX ¢opMax paboTel (00CykaeHHs, OOMEH MHEHHSIMH,
MO3TOBBIC IITYPMBI M JIPYTHE), BBINOJIHATH CBOK YacTh PabOThI U KOOPIMHHPOBATH
CBOM JICWCTBUS C IPYTMMH YWICHAMH KOMaHJIbl, OIICHUBATh KAueCTBO CBOETO BKJIAJa B
OOIINI TIPOJIYKT IO KPUTEPUSIM, CHOPMYITUPOBAHHBIM YUYACTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHBIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBHSA
Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJITOPUTM pELIeHHs 3ajaud (WIM €ro vacTb),
BbIOMpaTh CHOCOO pelIeHUus C Y4YETOM HUMEIOLIMXCS PECypcoB MU COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHPOBaTh U KOPPEKTUPOBATh BAPUAHTBI PELIEHUN C Y4ETOM
HOBOH MH(OpMaIHH.

CﬂMOKOHTpOJIb, 3MOUUOHAJLHBLIA HHTEJJIEKT:

BIIAJIETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJISI MpoIlecca U pe3ysibTara perieHus
MaTeMaTHYeCKOM 3aa49H;

NPEABUIECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PELICHUH 3aJa4H, BHOCHTh
KOPPEKTUBBI B JIEATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIHCTB, HAWJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJbTATA AEATEIBHOCTH MOCTABICHHOW LEIU U YCIIOBUAM,
OOBSCHATh TMPHUYMHBI JOCTHDKCHUS WU HEIOCTHKCHHs IIeNId, HAXOIUTh OIIUOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OMBITY.

MHNPEAMETHBIE PE3YJIbTATHBI

K xoniy obOydyenuss B 7 kJjacce OOydYalOMMICS TMOJYYUT CICAYIOMNE MPEIMETHBIE
pE3yIbTaTHhI:
Yuciia v BEIYMCIECHUS
BrimonHsATE, codeTass yCTHBIE W MHChbMEHHBIE TMPUEMBI, apu(PMETUUYECKHE ICHCTBUSA C
parMoHATBHBIMH YHCTIAMH.

HaxoauTe 3HaueHHs] YHMCIOBBIX BBIPDAKEHHH, MPUMEHSTH Pa3HOOOpPa3HbIE CHOCOOBI M
npuéMbl BBIYUCICHHS 3HAYCHWH JPOOHBIX BBIPAXKEHUH, COAEPIKAIIMX OOBIKHOBEHHBIE U
JIECATUYHBIC TPOOH.

[TepexoauTh OT OMHOM (DOPMBI 3amMKCH YHCEN K APYyrod (MmpeoOpa3oBBIBATH JACCATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATHYHYIO IPOOB).

CpaBHUBATH U YIIOPSAIOUNBATH PALIMOHAIBHBIE YUCIA.

OKpyrasiTh 4ncCla.



BBINOMHATE NMPUKUAKY U OLICHKY pe3y/bTaTa BBIYMCICHUM, OLICHKY 3HAYEHUN YHCIIOBBIX
BBIPAKECHUM. BBINOIHATE AEMCTBUSA CO CTEIIEHSAMU C HATypPaJIbHBIMU IIOKA3aTEIIIMH.

IIpuMeHATh NpU3HAKU JEIUMOCTH, PA3JI0KEHUE Ha MHOKUTEIN HATYPAJIbHBIX YHCEIL.

Pemare nNpakTHKO-OPUEHTUPOBAHHBIE 3aJa4d, CBS3aHHBIE C OTHOIICHUEM BEJIMYMH,
IIPONOPLUUOHAIBHOCTBIO BEIMYUH, IPOLEHTAMH, HHTEPIIPETUPOBATH PE3YJIBTAThI PEIICHU 3a1a4
C YYETOM OTrpaHMUYEHU, CBSI3aHHBIX CO CBOMCTBAMM pacCMaTpUBaeMbIX OOBEKTOB.

Auredpanyeckue BbIpaKeHHUs

Hcnonb3oBate anredpanyeckyto TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B IIpoliecce
OCBOCHMS yU€OHOI0 MaTepuania.

HaxonuTe 3HaueHns1 OyKBEHHBIX BBIPAKEHHUH MPH 33JaHHBIX 3HAYCHUSIX NIEPEMEHHBIX.

BrlinonHATe peobpa3oBaHus LEI0r0 BbIPAXXEHUSI B MHOTOUWIEH MPUBEACHUEM IOI00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINONHATP YMHOKEHHE OJHOYICHA HAa MHOTOWIEH M MHOIOYICHAa HA MHOTOYIIEH,
OPUMEHATH (POPMYJIIBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OcCy1ecTBISATh Pa3I0KEHUE MHOIOWIEHOB HA MHOMKUTEIM C IOMOIIbIO BBIHECEHUS 3a
CKOOKM 0OLIero MHOKUTENS, TPYNIMPOBKH ClaraeMbIX, IpUMEHEHUs (HOpMyYJ COKpaIEHHOIO
YMHOKEHHUS.

[IpumensiTh npeoOpa3oBaHUs MHOTOWIEHOB Ul pEUICHMs] pPa3IMYHBIX 3a1ad U3
MaTE€MaTHKH, CMEXKHBIX IIPEIMETOB, U3 PEaIbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HaTypaJIbHBIMM MOKa3aTeIsIMH Ul IpeoOpa3oBaHUs
BBIPAKECHUI.

YpaBHeHUsI M HEPABEHCTBA

Pemate nMHENHHBIE ypaBHEHUS C OJHOW NMEPEMEHHOMW, NMPUMEHsSs MpaBWIA IEpexoaa OT
UCXOJHOIO YypaBHEHUSA K pPaBHOCUIBHOMY eMy. lIpoBepsATh, sABIAETCS JIM YHUCIO KOpPHEM
YPaBHEHHS.

[TpumeHsTh rpaduueckre METObl IPH PEIICHNUN JIMHEWHBIX YPAaBHEHUN U UX CHCTEM.

[TonGupath mpUMepHI Map YKCeN, ABISIOUIUXCS pEIIeHUEM JMHEHHOTO ypaBHEHUS C IBYMs
[IEPEMEHHBIMHU.

CrpouTh B KOOpPAMHATHOM IJIOCKOCTH TpauK JUHEHMHOTro YypaBHEHHs C JABYMS
NEePEMEHHBIMHU, MOJIb3YsICh IPaUKOM, TPUBOJUTH IPUMEPHI PEIIECHUS YPABHEHHUS.

Pemate cucreMbl NBYX JIMHEMHBIX YpaBHEHUH C JBYMsS INEPEMEHHBIMU, B TOM YHCIE
rpau4ecKy.

CocTaBiATh M pemarh JUHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX YpaBHEHUH IO
YCIIOBHIO 3a/1a4d, WHTEPHPETHPOBATH B COOTBETCTBHUM C KOHTEKCTOM 33Ja4d IOJYYEHHBIN
pe3yJIbTar.

DOyHKIUHA

N300paxkaTb Ha KOOPJIMHATHOM TNPSAMONW TOUKHM, COOTBETCTBYIOIIME 3aJlaHHBIM
KOOpJMHATaM, JIy4Hd, OTPE3KH, WHTEpBAJIbI, 3allACHIBATh YHCJIOBBIE IPOMEXYTKHM Ha
anreOpanvdecKoM SI3bIKE.

OtrmedaTs B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku IuHeHHbIX QyHKIuNA. CTpouTh rpaduk GyHKIUN y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (YHKIMHA M3BECTHbIE 3aBUCHUMOCTH MEXIY BEJIMYMHAMMU:
CKOPOCTb, BpeMs, PacCTOSHME, LI€HAa, KOJIMYECTBO, CTOMMOCTb, NPOU3BOIUTENBHOCTb, BpeMH,
00BEM pabOTHI.

HaxonuTe 3HaueHne QyHKIMM 1O 3HAYECHUIO €€ apryMeHTa.



[Torumate rpaduveckuii coco0 MpenCcTaBlICHUs U aHamu3a WHQPOpMaIUU, U3BJICKATh U
WHTEPIPETHPOBATH HHPOPMALIHIO U3 TPAPUKOB PEaThbHBIX MPOIIECCOB M 3aBUCUMOCTEH.

K konmy oOyuenuss B 8 kJacce oOydarommiics MOMYYHUT CJEIYIOIIUE IMPEAMETHBIC
pe3yJIbTaThl:

Yuciia 1 BBIYMCICHUSA

Hcnonb3oBaTh HavalbHBIE MPEACTABICHUS O MHOXECTBE JCUCTBUTEIBHBIX YUCET IS
CpPaBHECHHSI, OKPYTJICHHS M BBIYHCICHUHN, HM300paKaTh EHCTBUTENBHBIE YWCIA TOYKAMH Ha
KOOPJMHATHOU MPSIMOIA.

[IpumensTh mOHATHE apU(METUUYECKOro KBAJIPAaTHOTO KOPHS, HAaXOIUTh KBaJpaTHBIC
KOPHH, UCTIOJNIB3YS TIPU HEOOXOUMOCTH KaJIbKYJISATOP, BHIMOIHATH MPEOOPA30BAHS BIPAKECHUH,
coJiepKalliX KBaJlpaTHble KOPHHU, UCIIOJIb3Ys CBOMCTBA KOPHEH.

Hcnonp3oBaTh 3amucu OOJIBIIUX W MallbIX YHUCEN C MOMOMIbIO JNECATUYHBIX IpoOeil u
creneHei yucna 10.

AuiredpanyecKkue BbIpaskeHUs

[IpuMeHATh TOHATHE CTENEHW C IEJIbIM I0Ka3aTeJeM, BBIMOJIHATh MPeoOpa3OBaHUS
BBIPQXCHHI, COIEPIKAILUX CTENEHU C LIETIbIM MTOKa3aTeIeM.

BBINONMHATE TOXIECTBEHHBIE MPEOOpa30BaHUsl PAIMOHATBHBIX BBIPAKEHUH HAa OCHOBE
MPAaBHJI ACHCTBHIA HAJl MHOTOWICHAMH U aliTeOpandecKuMHU JPOOSIMH.

PacknanpiBaTh KBagpaTHBIA TPEXUICH HA MHOKUTEIH.

[IpumensTb mpeoOpa3oBaHUsl BBIPAKEHUW [ pEIICHUS Pa3IMYHBIX 3a]ad U3
MaTE€MaTHUKH, CMEXHBIX IIPEIMETOB, U3 pPEaTbHON MPAKTUKH.

YpaBHeHus1 1 HepaBEeHCTBA

Pemate nuHeliHbIe, KBapaTHbIC YPaBHEHUSI U PAIllMOHAIbHBIE YPABHEHHS, CBOJSAIINECS K
HUM, CUCTEMBI JIByX YPaBHEHUH C IBYMsI IEPEMEHHBIMH.

[IpoBoauTh MpoCTEMIINE UCCIENOBAHNS YPABHEHU U CUCTEM YPAaBHEHMUI, B TOM UHUCIE C
MpUMEHEHHEeM TpaduuecKux TpeAcTaBlIeHn (yCcTaHaBIMBaTh, HUMEET JM ypaBHEHUE WU
CUCTEMAa YpPaBHEHHUH pEIlIEHUs, €CIIU UMEET, TO CKOJIbKO, U ITpOYee).

[lepexomuTh OT cIOBECHOW (OPMYIHPOBKM 3adaud K €€ anredpandeckol Mojenu ¢
MOMOILIBI0  COCTaBJIEHUS YpPAaBHEHUS WJIM CHUCTEMBbl YypaBHEHHWH, WHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4¥l MOJYyYEHHBIN pe3yJsIbTar.

[IpuMeHATHh CBOWCTBA YMCIIOBBIX HEPABEHCTB JIJIsl CPAaBHEHUS, OIIEHKH, PEIIaTh JTUHEHHbBIE
HEPAaBEHCTBA C OJHOM TEPEeMEHHOM W WX CHCTEMBI, AaBaTh TpadUUYECKYI0 HILTIOCTPAIHIO
MHOKECTBA PEILICHU HEPABEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUHA

[lorumMaTh W WCMONB30BaTh (YHKIMOHAIBHBIE TIOHATHS W SI3bIK  (TEPMUHBI,
CUMBOJIMYECKUE OOO3HAYCHHUS), OMPEACNATh 3HadeHHe (PYHKIMH IO 3HAYCHHIO apTyMEHTa,
OTIpeIeNATh CBOMCTBA (pyHKIMHU IO €€ TpaduKy.

Ctpouts rpaduku 3JeMEeHTapHbIX QYHKIUH BHUJIA:

y=k/x, y =x2, y = x3,y = [x|, y = VX, ONHCEIBaTh CBOHCTBA YHCIOBON (PYHKIMK 110 €&
rpaduky.

K xoniy obOydyeHuss B 9 kJjiacce 0OOydYarOMMICS TMOJYYUT CICAYIOMNE TMPEIMETHBIE
pe3yIbTaTHhI:

Yucsa v BLIYUCICHUSA

CpaBHUBATH U YIIOPSIOUMBATH PAllMOHANbHbBIE U UPPALIMOHAIIbHBIE YUCIIA.

BoimonuaTe apudmernueckue JEHCTBHUS C pallMOHAIBHBIMHU YHMCIaMH, COYeTas YCTHbIE U
MMCbMEHHBIE TPUEMBI, BHITTOIHATH BEIYUCICHUS C UPPALIMOHATIbHBIMU YUCIIAMH.



HaxonuTs 3Ha4eHUs CTENEHEH C LEJIBIMU MTOKA3aTeIsIMU U KOPHEW, BBIYMACIIATh 3HAYCHUS
YUCJIOBBIX BBIPAKEHUM.

OkpyrisTh AEUCTBUTENbHBIE YHCIIA, BBINOJIHATH HPUKHUIKY pE3yJIbTaTa BBIUYMCIECHUH,
OLICHKY YMCJIOBBIX BBIPA)KCHUH.

YpaBHeHUs1 1 HEPABEHCTBA

Pemwlate nuHEHHBIE M KBaApAaTHbIC YPAaBHEHMS, YPAaBHEHHs, CBOJSLIMECS K HUM,
npocTerime ApoOHO-PAMOHATBHBIC YPaBHEHHUS.

Pemare cucTemsl IByX JIMHEWHBIX YPAaBHEHHMM C JBYMs NEPEMEHHBIMU U CHCTEMBI ABYX
YPaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SABJIACTCS JIMHEUHBIM.

Pemate TekcToBbIe 3ajauM  anreOpanyeckKMM CHocoOOM C TOMOIIBIO COCTaBJICHUS
YPaBHEHHUS UM CUCTEMBI IBYX YPAaBHEHUH C IByMSI IEPEMEHHBIMH.

ITpoBoauTH IpOCTENIINE UCCIEAOBAHNS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM UYUCIIE C
OpUMEHEHHEeM TIpadUUecKuX MpeACTaBIeHUI (ycTaHaBIMBaTh, MMEET JM YPAaBHEHUE WU
CUCTEMAa YpPaBHEHMUH PEILIEHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEe).

Pemate nmHeiiHBIE HEpaBEHCTBa, KBaJIpaTHbIE HEPABEHCTBA, H300pa)kaTb pEUICHHE
HEPAaBEHCTB HA YHMCJIOBOM IIPSIMOM, 3alIMCBHIBATH PEIIEHUE C IIOMOIIBIO CHUMBOJIOB.

Pemare cuctembl JIMHEWHBIX HEPAaBEHCTB, CHCTEMBl HEPABEHCTB, BKJIKOYAIOIINE
KBaJIpaTHOE HEPAaBEHCTBO, U300pa)kaTh PELICHHE CUCTEMbl HEPABEHCTB HA YMCIOBOW IPSMOMH,
3alUCBIBATh PELICHHUE C IIOMOIIBI CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PEILICHNN PA3JIMYHBIX 3a1a4.

DOyHKIUH

PacnioznaBath (yHKIIMU M3yuyeHHBIX BUAOB. [loka3pIBaTh cXeMaTHUECKH PACOI0KEHUE HA

KOOPJIMHATHOM TIJIOCKOCTH rpadukoB GyHKIMMA BUAa: y = kx, y =kx + b, y = k/x, y = ax2 + bx +
¢, y =x3, y =%, y = |x|, B 3aBUCHMOCTH OT 3HaueHHiI K03(HUIIECHTOB, OIICHBATE CBOICTBA
(byHKUIHH.

Crpouth u u300pakaTh CXeMaTHUYECKHU TIpadUKH KBaJApPAaTUUHbIX (YHKIUH, OMHCHIBATH
CBOICTBa KBaIpaTUUHbIX (PYHKIMH MO UX rpauKam.

Pacno3HaBaTh  KBaJgpaTuuHyr (QyHKIUIO 10  (opMmysie, NPUBOAUTH MPUMEPHI
KBaJPAaTUYHBIX QYHKUUH U3 peabHON KU3HU, (PU3UKHU, TEOMETPHUH.

YucJi0BbIE MOCJIE10BATEILHOCTH H NIPOrPECCUH

Pacno3naBaTh apu(METHUECKYIO0 U F€OMETPUUECKYIO0 MPOTPECCUM NMPHU Pa3HBIX crocodax
3a/1aHusl.

BbBINOAHATE BBIYMCICHHUS C MCIOJIB30BaHMEM (OPMYN N-ro 4jieHa apudMeTudeckol u
T€OMETPUYECKON MTPOTPECCUM, CYMMBI ITEPBBIX N WICHOB.

N306paxarh 4ieHbl MOCIEeI0BAaTEIbHOCTH TOUKaMH Ha KOOPJMHATHOMN MJIOCKOCTH.

Pematp 3amaun, cBsI3aHHBIE C YMCIIOBBIMM IOCJIEI0BATENIHOCTSIMH, B TOM YHCIE 3a7add
U3 pealbHOM KU3HU (C HCIIOIB30BaHUEM KaIbKYJIATOPa, IU(PPOBHIX TEXHOIOTHIA).



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB  TeM uudpoBbie
Ne ni/mm P Konrposbubie IIpakTHyeckue (upp )
NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Yucna u BeIUMCIeHU. PalimoHanbHbIE 25 1 bubmuorexa [JOK
qHcia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 Anre6 27 1
JITEOPAHCLiE BHpKCHI https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 1
3 ¥ PaBHCHHS H HEPABCHCTBA 0 https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
4 K ) 24 1
OOPAMHATS! H rpaguiH. PyHiin https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
IT 1
> OBTOpCHKE M 0000MmEeHHe 6 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne /i Konrpoubusie IlpakTHueckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
1 Uucna u Beruncnenus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
) Uucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 bubmuorexa [JOK
[I0Ka3aTeyieM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BhIPAKECHHUS. 5 1 bubnuorexa [JOK
KBanpatubiii TpéxuieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnuoreka [IOK
Anrebpanyeckas 1poOb https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHCTBA. KBajgpaTHbie bubnuoreka [IOK
5 15 1
YpaBHEHUSA https://m.edsoo.ru/7f417af8
VYpaBHeHus U HepaBeHCTBA. CHCTEMBI bubnnoreka [JOK
6 . 13
YpaBHEHHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
. 12 1
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHncTBa hitps://m.cdsoo.rw/7¢41 7af8
bu6mmorexa [IOK
8 Dyriipn. OCHOBHEIE MOHATHA > https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
? Dyuicuan. HHCI0BbIE pyHKLHH ? https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
2
10 HosTopenne 1 obobmene 6 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM undgposbie
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
MPOrpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypcbl
1 Uucna u BerunciieHus. JlelicTBUTENbHEIC 9 bubmuoreka [{OK
yrcia https://m.edsoo.ru/7f419d08
) YpaBHEHUs 1 HEPABEHCTBA. Y PABHEHUS C 14 | bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 YpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 | bubnnorexa [JOK
ypaBHEHUN https://m.edsoo.ru/7f419d08
bu6nmorexa LIOK
4 .H 1 1
VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 6 https://m.edsoo.ru/7f419d08
5 Dy 16 1 bubmuoreka [{OK
https://m.edso0o0.ru/7f419d08
bubmmoteka IIOK
6 4 15 1
HCTIOBBIE MOCIIEI0BATEIBHOCTH hitps://m.cdsoo.rw/7E419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS 13 | bu6nmorexa LIOK
3HaHUH https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITPOT'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTeIbHOM MPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yjabrara
1 Hucna 1 BIYUCICHUS
. BoinonusATe, codyeras yCTHbIE M NMUCBMEHHBbIE NPUEMBI, apupMeTHYECKUe
' JEICTBUS C pallMOHAIbHBIMU YHCIaMU
HaxonuTh 3HaueHHs YHUCIOBBIX BBIPAXKEHWMM, MPUMEHSTh pa3HOOOpa3HbIE
1.2 CcrocoObl W TNPUEMBI BBIYKMCICHHS 3HAYCHUH JPOOHBIX BBIPAKCHHM,
coZiep KalIixX OOBIKHOBEHHBIE U AECATUYHBIC APOOH
[lepexoauTth OT 0HOW (HOPMBI 3aMUCH YUCET K APYrol (mpeoOpa3oBhIBATH
1.3 JECSATHUHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH, B OECKOHCUHYIO JICCATUIHYIO IPOOH)
1.4 CpaBHUBaTh U YIIOPSAI0YNBATH PALIMOHAJIbHBIE YUCIIA
1.5 Oxkpyriarh uyncia
BBINOMHATE NPUKUAKY W OLIEHKY peE3yJibTaTa BBIYMCIECHUH, OLEHKY
1.6 3HAQYECHHWI YHCIIOBBIX BBIPAKXECHUMN. BBINONMHATH NEHUCTBUSA CO CTENEHSMH C
HaTypaJIbHbIMHU [TOKA3aTEISIMU
L7 [IpumeHsAT  DpU3HAKKM  JENMMOCTH, PAa3JIOKEHHE HAa  MHOMKUTENIN
' HaTypaJbHbBIX YUCEI
Pemarh mpakTHKO-OPHUEHTUPOBAHHBIE 3a/layM, CBSA3aHHBIE C OTHOIIECHHUEM
13 BEJIMYNH, IPONOPLUOHATILHOCTHIO BEJIMYUH, IIPOLIEHTaMH,
' HMHTEPIPETUPOBATh PE3yNbTaThl PEIIeHUs 3ajady C Y4ETOM OTrpaHUYECHHH,
CBSI3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBIX OOBEKTOB
2 Anrebpanueckue BbIpaXeHUs
1 Hcnonp3oBare areOpandeckyto TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHATh
' e€ B Ipoliecce OCBOCHUS yueOHOro MaTepuana
55 HaxonuTh 3HaueHus: OYKBEHHBIX BBIPDOKCHHH IPH 3aJaHHBIX 3HAUCHHIX
. IIEPEMEHHBIX
53 Boimonuate  mpeoOpa3oBaHMsl  LENOT0  BBIPAKEHHS B MHOTOWIEH
' MIPUBEJICHUEM TOIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK
24 BbBINOMHATE YMHOJKEHHE OJHOYIEHA HAa MHOTOYIEH M MHOIOWIEHa Ha




MHOTOYJICH, TPUMEHATH (POPMYJIbI KBaJIpaTa CyMMBI U KBaJIpaTa pasHOCTH

OCYH.[CCTBHSITL PAa3JI0KCHUC MHOI'OYJICHOB Ha MHOKHTCIM C IMOMOIIBIO

2.5 BBIHECEHMSI 3a CKOOKM OOILEro MHOMKHUTENsS, TPYIIUPOBKU CJaracMslXx,
npUMeHEHHsT (HOPMYJT COKPAIEHHOTO YMHOXKCHHS
Y [TpumensTh MpeoOpa3oBaHMsI MHOTOWICHOB /ISl PELICHUS PA3JIMYHbIX 3a7a4
' 13 MaTeMaTHKHU, CMEXKHBIX IIPEAMETOB, U3 PEabHOMN MPaKTUKU
57 Hcnonb30BaTh CBOMCTBA CTENEHEH C HATypalbHBIMM I10KA3aTeNsAMU JJIS
. peoOpa3oBaHus BBIPAKECHHHA
3 VYpaBHeHMS U HEPABEHCTBA
Pemare svHeiHbIe ypaBHEHHUS ¢ OJHOW NEpEeMEHHOH, MpUMEHss MpaBuiia
3.1 nepexosia OT MCXOJHOTO YpaBHEHUs K paBHOCWIbHOMY emy. IIpoBepsTs,
SBJISICTCS JIM YMCIIO KOPHEM YpaBHEHHUSI
35 [TpumensaTh rpaduueckue METOAbI MPU PELICHUU JIMHEHHBIX YpaBHEHUH U
' UX CUCTEM
13 [lonOupars npuMepsl Mmap 4YHUCEN, SBIAIOIIMXCS PELIEHUEM JUHEHHOro
' YPaBHEHHUS C IByMsl IEPEMEHHBIMU
Ctpouth B KOOPJIMHATHOM IJIOCKOCTH TpadUK JUHEWHOTO YpPaBHEHUS C
34 IBYMsl TIEPEMEHHBIMU; TMOJb3YSICh TpaduKOM, NPUBOIUTH MPUMEPHI
peleHus ypaBHEHHS
15 Pemate cuctemMbl JIBYX JIMHEHHBIX ypaBHEHMH C JIByMsl NEpEMEHHBIMHU, B
. TOM 4ucIe rpaduyecKku
CocTaBisATh M peliaTh JMHEHHOE YpaBHEHHME WM CHCTEMY JMHEWHBIX
3.6 YpaBHEHHW IO YCJIOBHMIO 33Jla4d, HMHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 MOJYYECHHBIH pe3yibTaT
4 Koopaunats! u rpapuku. OyHkuuu
N300paxkaTh Ha KOOPAMHATHOM TPSAMOM TOYKHM, COOTBETCTBYIOIINE
4.1 3alaHHBIM ~KOOpJAWMHATaM, Jy4yHd, OTpPE3KH, HHTEpBajibl, 3alUCHIBAThH
YHCIIOBbIE TPOMEKYTKH Ha aNre0pandeckoM si3bIKe
4.2 OTmeyaTh B KOOPIAMHATHOM MIOCKOCTH TOUKH I10 3aJJaHHBIM KOOpPJMHATaM
4.3 Crpouts rpaduku tuHeHHbIX QyHKIMNA. CTpouTth rpadguk GyHKIUHN y = [X|
OnuceiBaTh € NOMOLIBI (YHKIMH M3BECTHBIE 3aBHCHUMOCTU MEXIY
4.4 BEJIMYUHAMU: CKOPOCTh, BPEMS, PACCTOSIHUE, LIEHY, KOJIMYECTBO, CTOUMOCTb,
MIPOU3BOIUTEHHOCTD, BpeMs, 00bEM pabOThI
4.5 Haxonuth 3HaueHne GyHKIIUU 110 3HAYEHUIO €€ apryMeHTa




4.6

8 KJIACC

[Tonumath TpaduuecKuii crocod MpeAcTaBIeHUs U aHalu3a WH(POpPMAINH,
U3BJIECKATh W HMHTEPHPETHPOBATh MH(OpMaNWio W3 TIpadHKOB peabHBIX

MPOLIECCOB U 3aBUCUMOCTEMN

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

1

Yucina 1 BEIUUCIIEHUS

1.1

Hcnonn30BaTh HadalbHEIC MMpEaACTaBJIICHHUA O MHOXCCTBC HCﬁCTBHTGHBHLIX
qucesl  [Uid CpaBHCHHS, OKPYIJICHUA U BBIHHCHCHHﬁ, I/I306pa)KaTL

JEHCTBUTEIIbHBIE YACIIA TOYKAMHU HAa KOOPJAMHATHOM NPSMOU

1.2

HpI/IMCHHTB IIOHATHC apI/I(I)MCTI/I‘ICCKOl"O KBaJApaTHOI'O KOpPHA, HaAXOIAUTb
KBaApaTHBIC KOPHH, MCIIOJIB3yA IIpU H€O6XOI[I/IMOCTI/I KaJIBKYJIATOP,
BBIIIOJIHATD Hp606p330BaHI/ISI BBIpa)KeHPIfI, COACPIKAIUX KBAAPATHBIC KOPHHU,

HCIIONB3Ysl CBOMCTBA KOPHEH

1.3

2.1

Hcrmonp30BaTh 3anucu OOJBIIMX M MajbIX YHCENI C IIOMOIIIBIO JCCATUYHBIX

npobeii u creneneii yncna 10
AnreOpanyecKkue BhIpaKCHUS

HpI/IMeHHTB IHOHATHUC CTCIICHHU C [OCJIbBIM IIOKa3aTCJICM, BbIIIOJHATH

npeoOpa3oBaHus BRIPAKEHUN, CONEPKAIINX CTEMEHHU C IEIbIM MOKa3aTeIeM

2.2

BbINoNMHATE TOXKIECTBEHHBIE MPeoOpa30BaHUSl PALMOHAIBHBIX BBIPAKEHUI
Ha OCHOBE NpaBWI JAEHCTBUI HaJ MHOTOWIEHaMH M aireOpandecKUMu

IpooOsiMU

23

2.4

PacknanniBaTh KBaIlpaTHLIﬁ TpéX‘-IJ'ICH Ha MHOXHUTCIIN

[IpumeHnsTh MpeoOpazoBaHMs BBIPAKEHUHN ISl peIIeHUs Pa3IHuYHBIX 3a/1ad

N3 MaTEMaTuK, CMCXKHBIX IIPEAMETOB, U3 peaHBHOﬁ IMPAKTHUKN

VYpaBHEHHUs 1 HEpABEHCTBA

3.1

3.2

Pemrate sMHEVHBIE, KBAaJApPATHBIE YPaBHEHHs M PAlMOHAIBHBIE YPaBHEHUS,

CBOAANINECCA K HUM, CUCTCMBI JIBYX ypaBHCHI/Iﬁ C ABYM: IIEPCMCHHBIMU

IIpoBOANTH NMPOCTEMUINE UCCIEAOBAHUS YPABHEHUM U CUCTEM YPaBHEHHUM, B
TOM YHCJIe ¢ IPUMEHEHHEM IrpauuyecKux NpecTaBiIeHUN (ycTaHABIUBATb,
MMeEeT JId YpaBHEHUE WM CHCTEMa YPAaBHEHWM DPEILICHHUs, €CIIH UMEET, TO

CKOJIBKO, ¥ TIpOYEe)

33

[TepexonuTh OT croBecHOW (GOPMYIHMPOBKH 3alad K e€ anredpandeckoit




MOJICJIM C TIOMOIIBIO COCTaBJICHUs YPAaBHEHMs WIM CUCTEMBI YPaBHEHH,
UHTEPIPETUPOBAaTh B COOTBETCTBUM C KOHTEKCTOM 33Ja4d I1OJYy4YCHHBIN

pe3ynbTar

HpI/IMeHSITB CBOMCTBA YHCJIOBBIX HCPAaBCHCTB I CPAaBHCHUA, OLCHKH,

peuaTtb JIMHEHHBIE HEpaBCHCTBA C O,Z[HOI71 nepeMeHHoﬁ N UX CUCTEMBI, 1aBaTh

34 rpadMUecKyro WUTIOCTPALIMI0 MHOXKECTBA PEUICHUH HEPABEHCTBA, CHCTEMBI
HEPaBEHCTB
4 OyHKIUU
[Tonnmarp W UCTONB30BaTh (DYHKIHMOHAIBHBIC MOHITHS U SI3bIK (TEPMHHBI,
4.1 CHMBOJIMYECKHE OOO3HAYCHHUs), OINpPENeNATh 3HaueHHe (QYHKIUU IO
3HAYEHUIO apTyMEHTa, ONPEAeTsATh CBoMcTBa (DyHKIMU 1O e€ rpaduKy
47 Ctpouts rpaduku ieMeHTapHbIX PYHKIUHA BUAa: y = k/x ,y =x%, y =X,y
' = |x|, onMCHIBaTh CBOMCTBA YHCIOBOM (DYHKITUU TI0 €€ rpaduKy
9 KUIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOI
NpoBepsIeMOro .
o0pa3oBaTe/IbHOM MPOrpPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTara
1 Urcna 1 BBIYUCIICHUS
1.1 CpaBHHBATh U yIOPSAI0UYMBATH PAlIUOHATBHBIE U UPPAIIMOHATIEHBIE YHCIIA
Brimonnsate apudmMernueckue JEUCTBHS C PAIMOHAIBHBIMU YHCIIAMH,
1.2 coueras YCTHbIE W TIMCbMEHHBIC TPUEMBI, BBITIOJHATH BBIUMCICHUS C
WppalMOHATEHBIMH YUCIIAMU
13 HaxonuTe 3HaueHWs cTeneHEeW C UEIbIMU [OKAa3aTelsIMU MU KOpHEH,
. BBIYUCIISITH 3HAYEHUS YUCIOBBIX BBIPAKEHUN
14 OKpyriarh NEUCTBUTENbHBIC YHCIIA, BBINOJHATh TPHUKUIKY peE3ysbTaTra
. BBIYMCIICHH, OLIEHKY YMCIIOBBIX BBIPAXKEHUMN
2 VYpaBHEHHUs 1 HEPABEHCTBA
)1 Pemiate nuHeliHbIE M KBaJlpaTHbIE YpaBHEHMUsI, YpaBHEHHUS, CBOJSILIUECS K
' HUM, TIPOCTEHIINE TPOOHO-pAIMOHATBHBIC YPAaBHEHUS
Pemiate cuctembl ABYX JIMHEWHBIX YpaBHEHUU C JABYMs MEPEMEHHBIMU U
2.2 CUCTEMBbI JBYX YpPaBHEHHMI, B KOTOpPBIX OJHO YypaBHEHHE HE SBISETCS
JIMHEWHBIM
23 Pemarp TekcTOBBIE 3amauM anreOpanvueckuM CIOcOOOM C  IMOMOIIBIO




COCTABJICHUS yPABHEHUs WJIH CHUCTEMBl JBYX YPaBHEHHU C JByMs

INEPpEMEHHBIMU

24

2.5

2.6

[IpoBOAMTH IpOCTENIINE UCCIIENOBAHNS YPABHEHUM U CUCTEM YPABHEHUH, B
TOM 4YHUCIIE C INPUMEHEHHEeM Trpaduyeckux IpeacTaBIeHUN (Hanmpumep,
YCTaHABJIMBAaTh, UMEET JIM YPABHCHHE WM CHCTEMAa YPABHCHWM PEILCHUS,

€CJIM UMEET, TO CKOJIBKO)

Pemate nuHeHHEBIC HEPAaBCHCTBA, KBAaJApaTHBIC HCPABCHCTBA, I/I306pa)I(aTI)
PCUHICHUC HCPABCHCTB Ha YHCJIOBOM HpHMOﬁ, 3allMCbIBATL PCIICHUE C

IIOMOIIBIO CHMMBOJIOB

Pemarsn CHCTCMbI JIMHEHHBIX HCPABCHCTB, CHUCTCMbI HCPABCHCTB,
BKJIIOHAOMIME KBAAPATHOC HCPABCHCTBO, 1/1306pa>1<aTb PEIICHUE CUCTCMBbI
HCPaBCHCTB Ha YHCI0BOM HpHMOfI, 3alMMCbIBaTh PCHICHUC C IIOMOIIBLIO

CHMBOJIOB

2.7

3.1

Hcnonb30BaTh HEPABEHCTBA MIPH PEIICHUH PA3IMYHBIX 337124

OyHKIMHU

Pacrio3naBate GyHKIUM HM3y4YyeHHBIX BHAOB. [loka3piBaTh cXxeMaTUYECKU
pacmooKeHue Ha KOOPAMHATHOM IIOCKOCTH TpadUKOB (PYHKIMHA BHA:
y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT 3HAYECHUI

K03((HULIMEHTOB, OMUCHIBATh CBOMCTBA (DYHKLINN

3.2

3.3

3.4

IToka3bIBaTh CXEMAaTHUECKH PACIOJIOKEHHE HAa KOOPAMHATHOW IUIOCKOCTH
rpaduKoB QyHKIMI BUIa y = VX, y = |X| ¥ ONIMCHIBATh CBOMCTBA (PYHKINI
Ctpouth 1 M300paxkaTh CXeMaTHUECKU I'padUKu KBAJPATHUYHBIX (YHKINH,

OIMCHIBAaTh CBOMCTBA KBaIpaTHUHBIX (YHKIUH MO UX rpadukam

Pacrnio3HaBaTh KBaJpaTHUHYIO (PYHKIUIO 1O (hopMyJie, IPUBOJUTH IPUMEPHI

KBaJIpaTUYHBIX (YHKIUH U3 peaabHOU KU3HU, PU3UKH, TEOMETPUU

ApI/I(bMCTI/IquKa}I U IrCOMCTPHUYICCKAs IMTPOTPECCUU

4.1

PacnioznaBate apupMeTHUECKyl0 M T'€OMETPUUYECKYIO0 MPOTPEecCHH Mpu

Pa3HbIX crocobax 3aJaHus

4.2

BoInonHAT,  BBIYMCICHUS C HUCHOJB30BaHHWEM (OpMysl #-rO  4jeHa
apuMETUYECKOH W TEOMETPHUYECKON TIPOrPECCHii, CYMMBI TEpPBBIX N

YJICHOB

4.3

N3o0paxkaTh YIEHBI MOCIECIOBATEILHOCTH TOYKAMU Ha KOOPIWHATHOM




IIIIOCKOCTH

4.4

Pemarn 3ada4u, CBA3AaHHBIC C YHMCIIOBBIMHU ITOCICAOBATCIBHOCTAMHU, B TOM
4uclie 3aJaud U3 PEaJbHOM JKM3HU (C HCIIOJIb30BAHUEM KAaJbKYJSTOPA,

HU(PPOBBIX TEXHOJIOTHI)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsiemMblii 31eMEHT COAEPKAHUSA
1 Ywucna v BIYUCIEHUS
JlpoOu OOBIKHOBEHHBIE U AECATHYHBIE, IEPEX0]] OT OJHON (OpMBI 3anucu Apodel K
1.1 npyroii. IloHsTHe palMOHANBHOIO 4YHCIA, 3allUCh, CPAaBHEHUE, YIOPSI0YMBAaHUE
palMOHaIbHBIX YUCEI

1o Apudmernueckne AEHCTBUS € palMOHAIBHBIMM uuciamu. Pemienue 3amad w3
| peasbHOI IPAKTHKM HA YAaCTH, HA APOOH

{3 CreneHb ¢ HaTypaJIbHBIM [TOKA3aTeIeM: ONpE/elIeHNe, IPeoOpa3oBaHUE BbIpAKEHUM
" Ha OCHOBE OMpE/ICIICHH S, 3AHCh OOMBIINX YHCENT

L4 [IpouieHTHI, 3amuch NPOLIEHTOB B BHUJAE ApoOUM M IpoOM B BUIE IMPOLEHTOB. Tpu
" OCHOBHBIC 33J1a4¥ HA NPOLEHTHI, PEILICHNUE 3a7a4 U3 PEallbHOI MPAKTHKH

s [IpuMeHeHrnEe NPU3HAKOB NEIMMOCTH, PAa3l0XKEHUE HAa MHOXKHUTEIM HaTypaJlbHBIX
" umcen

1.6 ~ PeanbpHble 3aBUCUMOCTH, B TOM UYHUCIIE MIpsiMasi U 0OpaTHas NPONOPIMOHATBHOCTH

2 | AnreGpanueckue BbIpaKeHHs

51 IlepeMeHHBIEC, YHUCIOBOE 3HAYEHUE BBIPAXKEHUS C IepeMeHHON. J[lomycTumsle
" 3HAuEHMS [EPEMEHHBIX

57 [IpencraBiaeHne 3aBUCUMOCTH MEXIy BEIMYMHAMU B BUIE (OpMyIbl. Beruucnenus
' o ¢popmyam

2.3 IIpeoOpa3oBanue OyKBEHHBIX BBIPA)KEHUH, TOXKAECTBEHHO PaBHBIE BBIPAKEHUS

2.4 CBoiicTBa CTENEHU C HAaTypaJIbHBIM IIOKA3aTEIEM

55 Opnownensl n MHorowieHsl. CreneHb MHorowieHa. CrokeHue, BBIYMTAHUE,
" yMHOXEHHE MHOTOWICHOB

Y @opMyJibl  COKPAIIEHHOTO YMHOXKEHHSA: KBaJpaT CyYMMBbl U KBajapaT pa3HOCTH.
" dopMyIa pa3sHOCTH KBAAPATOB. Pa3loKeHHe MHOTOUICHOB HA MHOKHTEIIH

3 | VYpaBHeHus

31 VYpaBHeHHe, KOpPEHb ypaBHEHMs, IpaBWjia MpeoOpa3oBaHUs  ypaBHEHUS,
" PaBHOCHIIBHOCTH ypaBHEHHI

1. JIuHeliHOE ypaBHEHHE C OJHOM IIEPEMEHHOM, YUCIIO KOPHEM JIMHEHHOIO YpaBHEHUS,
' pEllIeHNE JIMHENHBIX YPABHEHUI

3.3 CocraBiieHME ypaBHEHMH [0 YCIOBUIO 3aJaud. PelleHre TEeKCTOBBIX 3a/ad ¢




IIOMOIIBI0 YPaBHEHUI
3.4 JluneiiHOe ypaBHEHHE C IByMs IEPEMEHHBIMU H €ro rpaduk
CucreMa ByX JIMHEHHBIX YpaBHEHHMH C JIByMsl I€peMEHHBIMU. Perienue cucrem
3.5 ypaBHeHui#l cnocoOOM MoOACTaHOBKH. [IpuMepsl peleHHus TEKCTOBBIX 3aJad C
IIOMOILBIO CUCTEM YPaBHEHUI
4 | Koopnunats! u rpaduku. OyHKIUN
4.1 KoopauHara TOYKM Ha NPSMOM
42 Yucnossle npoMexyTkH. PaccrosHue Mexay AByMs TOYKaMU KOOPAMHATHOM
' IPSIMO
43 [IpsimoyronpHas cuctema koopauHat, ocu Ox u Oy. AGcrycca U opArHATa TOYKH Ha
" KOOPIMHATHO# ITOCKOCTH
44 [Tpumepsl rpadukoB, 3agaHHBIX (opmynamu. YUteHue rpaduUKoOB pearbHBIX
' 3aBUCUMOCTEN
4.5 Tlonsarue pynkuun. ['padux Gpynkiun. CBoiicTBa HyHKIHIA
4.6 = Jluneitnas dynkuous, e€ rpaduk. 'paduk dyHxmmm y = ||
4.7 = TI'paduueckoe penieHne JINHEHHBIX YPaBHEHUN U CUCTEM JIMHEHHBIX YpaBHEHHH
8 KUIACC
Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHMUS
1 Ywucna u BBIYUCIECHUS
1 KBanpatusiit kopenb u3 uncia. [lonstue o0 uppanuoHaabHOM uucie. JlecaTuuHbie
" IpHOIMKEHHUS MPPALMOHATBHBIX YHCEI
- CpoiicTBa apuMeTHYeCKMX KBaJpaTHBIX KOpHEH M HMX TNpPUMEHEHHE K
" Ipeo6pa3OBAHMIO YMCIIOBBIX BBIPAKEHHIT M BBIYMCIICHUAM. J{eiiCTBUTEbHbIC YHCIIA
1.3 Crenens c 1enpM oKaszatesieM u €€ cBoiictBa. CTaHAapTHAS 3aITUCh YHCIIA
2 | Anrebpaunyeckue BbIpaKeHUs
2.1 KaagparHbslii TPEXUIIEH, Pa3JIOKEHUE KBAIPATHOTO TPEXWICHA HA MHOXKHUTEIN
2.2 Anrebpanueckas 1podb. OCHOBHOE CBOWCTBO anredpanyeckoi Apoou
2.3 CnoxeHue, BBIMUTaHUE, YMHOXKEHUE, JeTICHHE areOpandeckux apooeit
2.4 PanumoHanbHbIe BEIPRXXEHUS U UX ITpeoOpa3oBaHue
3 YpaBHEHUS U HEPABEHCTBA
3.1 KsagparHoe ypaBHEeHHE, (hOpMyJia KOPHEH KBaJApaTHOTO ypaBHEeHUs. Teopema Bueta
3.2 | PemeHue ypaBHEHU, CBOMSIIMXCS K JIMHEHHBIM U KBaJpaTHBIM




3.3

[Ipocreiimme qpoOHO-palOHALHEIC YPABHCHHUS

I'paduueckas uMHTEpHpeTanusi ypaBHEHUH C JBYyMs MEPEMEHHBIMH U CHCTEM

3.4  JMHEHHBIX ypaBHEHUH C JAByMs TNepeMeHHbIMHU. [Ipumepsl pemieHus cucrem
HEJTMHEWHBIX YPaBHEHUH C IBYMS TIEpEMEHHBIMH
3.5 PemeHue TEKCTOBBIX 3a/1a4 alreOpandecKuM CIioco0oM
3.6  YwucioBble HEPAaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 0OIHOM MTEpEMEHHOMN
3.8 | PaBHOCWJIbHOCTb HEPABEHCTB
3.9 | JluneliHble HEPABEHCTBA C OJTHOM MEPEMEHHOMN
3.10  Cucrembl TUHEHHBIX HEPABEHCTB C OAHON MEPEMEHHON
4 OyHKIUU
il [Tonstue ¢ynkuu. OOnacTh ONpeAeneHUs W MHOXKECTBO 3HAYCHHH (YHKIUH.
"~ Crioco6sI 3aganus QyHKIHMiA
4.2 T'paduk pyskmun. UYrenue cBoicTB pyHKIMM 1Mo e€ rpaduky
4.3 IIpumeps! rpadukoB QyHKIIHIA, OTPAKAIOIINUX PEATbHBIE MPOIECCHI
44 OyHKIMH, OMHCHIBAIOLINE MPSAMYIO U 0OpaTHYIO MPOMOPIHOHATBHBIE 3aBUCUMOCTH,
" ux rpaduku
4.5  ®yskmuum y =x? y = x?
4.6 @yukmuu y = Lx, y = |x]|
4.7 TI'paduyeckoe pelieHue ypaBHEHUN U CUCTEM YpaBHEHUI
9 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Ywucna u BEIYUCICHUS
. ParmonanpHble  uWWcma, UWppanMOHAIBHBIC YHCTA, KOHEYHbIE H  OECKOHEUHBIC
" JecsTHYHBIC APOOH
MHOXeCTBO JEHCTBUTENBHBIX YHCEN, ACHCTBUTENbHBIE UYHCIA KaK OECKOHEUHBIE
- JecsITUUHble IpoOH. B3auMHO OJHO3HAYHOE COOTBETCTBHUE MEXKIY MHOXKECTBOM
" JeiCTBHTENBHBIX YHCEI M KOOPIMHATHON NpsMoil. CpaBHEHHE IeHCTBHTEIBHBIX
qucen
1.3 Apudmerndeckue AEHUCTBUS C ACUCTBUTEIHLHBIMH YHCIAMHU
W3mepenusi, npubnuxeHus, OHeHKU. Pa3mepbl OOBEKTOB OKpPYXAloOIIEro MHpa,
1.4 nNIUTENBHOCTH TMPOILIECCOB B OKpykawomeM wMupe. [Ipubmmk€HHOe 3HadeHUe

BEJIMYUHBI, TOYHOCTh mpubmmkenus. OxpyrieHue uucen. Ilpukuaka M oleHka




pe3yJIbTaTOB BBIYMCIIEHUN

2 VYpaBHEHHUS U HEPABEHCTBA

2.1 | VYpaBHeHus ¢ 0OJHOU NTEpPEMEHHOMN

2.2 | JluneliHoe ypaBHEHUE. PelieHne ypaBHEHUH, CBOAAIIMXCS K TMHEUHBIM

2.3 | KBagparHoe ypaBHeHMeE. PenieHre ypaBHeHUH, CBOIALIMXCS K KBaAPaTHBIM

54 bukBanpatHoe ypaBHeHue. [Ipumepsl perieHus ypaBHEHUM TPEThed U YETBEPTOH
" cremeneii Pa3JI0KEHUEM Ha MHOKHUTEIHN

2.5  Pemenue apoOHO-pallMOHAIBHBIX YPAaBHEHUI

2.6 = Cucrembl ypaBHEHUM

2.7 | YpaBHEeHHE C IByMsl IEPEMEHHBIMU U €0 Tpapuk

2.8 | PemieHue cucteM IBYX JIMHEMHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMU

29 Pemenue cucrem AByX ypaBHEHUH, OJJHO U3 KOTOPBIX JIMHEMHOE, a IPyroe — BTOPOM
" cremeHu

2.10 T'paduueckas HHTEPIPETAUS CUCTEMBI YPaBHEHUH C ABYMS IIEPEMEHHBIMU

2.11 PemieHne TEeKCTOBBIX 3a/1a4 aJIreOpandecKuM CrIocOO0M

2.12 YucnoBble HEpaBEHCTBA U UX CBOWCTBA

2.13 PemieHne TMHEWHBIX HEPABEHCTB C OJJHOM NepeMEeHHON

2.14 PemieHue cucTeM JUHEHHBIX HEPABEHCTB C OJHOM IEPEMEHHOM

2.15 KBagparHble HEpaBEHCTBA

516 I'paduueckas uHTEepHpeTanys HEPABEHCTB U CHCTEM HEPAaBEHCTB C JIByMs
' MEpEeMEHHBIMU
3  DyHKUMH

- KBanpatuunas ¢yskius, e€ rpadux u cBoiicta. [lapaGona, KOOpAuHATHI BEPIINHBI
" mapaboibl, 0Ch CUMMETPHH apaboIbI

3.2 Tpaduxu byakmuit y=kx, y=kx+b u ux coiicTa

3.3  T'paduxu byskmuii y=k/x, y = x° u UX cBOWCTBa

3.4 T'paduxu pyHKIMI, U UX CBOMCTBA
4 YwucnoBble NOCIEN0BATEIIBHOCTH

e Ompenenenne W CHocOOBI 3aJaHUs YWCIOBBIX IIOCJIENOBATEILHOCTEH. 3amaHue
" [OC/IEN0BATEIBHOCTH PEKYpPPEHTHOI hopMyI0ii 1 GOPMYIIOii 71-T0 HiIeHa

4o Apudmernueckas nporpeccusi. opMyiisl #-ro 4ieHa apupMeTHIecKOil mporpeccuu,
" CYMMBI IEpBBIX /1 WICHOB

4.3 T'eomerpuueckas nporpeccusi. DopMysbl #-ro 4jieHa reOMETPUUECKON MPOrPECCUu,




CYMMBI IICPBBIX 71 4JICHOB

44

4.5

N300pakeHne 4ieHOB apu(PMETHIECKON U TeOMETPHUECKON IPOTPECCHil TOUKaMu Ha

KOOPJMHATHOM MIIOCKOCTH. JIMHEHHBIN U SKCITOHEHIIMAIBHBINA POCT

CrnoxHEBIC IIPOLCHTHI




ITPOBEPSEMBIE HA OI'S 110 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30OBATEJIBHON MPOT'PAMMbBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

Kon

HpOBepﬂeMble TpeﬁoBa}mﬂ K IIPE€AMETHBLIM pe3yjJabTaTaM OCBOCHUS

mpoBeEpsIeMoOro OCHOBHOM 06pa30BaTeJ’[LHOﬁ nmporpaMMbl OCHOBHOTI'O oﬁmero

TpeOOBaHUSA

oOpa3oBanus Ha ocHoBe PI'OC

YMeHue onepupoBarh MOHITHUSAMU: MHOXECTBO, MTOJIMHOKECTBO, ONEpaIiuu
HaJ MHO>)KECTBAMU; YMEHHE ONIEPUPOBATH MOHATUAMU: Tpad, CBSI3HBIHN rpad,
JIEpEeBO, IUKJI, IPUMEHATh MX MPU PEHICHUU 3a/1ay; YMEHUE HUCIIOIb30BaTh
rpaduyeckoe TMpEACTaBICHUE MHOXECTB JJisi OMNHCAHUS PEATbHBIX

MPOIIECCOB U SIBJICHUH, IPH PEIICHUH 33]1a4 U3 IPYTHX YIEOHBIX ITPEIMETOB

YMeHue onepupoBaTh IOHATHAMM: OIPEAEICHUE, aKCHMOMa, TeOopeMma,
JI0OKa3aTeNbCTBO;  YMEHHME  paclno3HaBaTb  MCTHHHBIE W JIOKHBIC
BBICKA3bIBAaHUS, IIPUBOJAWTH IPUMEPbl M  KOHTPIPUMEPHL, CTPOUTH

BBICKA3bIBAHUA U OTPULIAHUA BBICKQ3bIBaHUH

YMenue onepupoBaTh MNOHATHUSMHU: HATYpajJbHOE 4YHCIO, NPOCTOE H
COCTAaBHOE YMCJO, JAECIUMOCTh HAaTypaJbHbIX YUCEN, NPU3HAKU IEIUMOCTH,
1[eJI0€ YHCIIO, MOJIyJIb YnCia, OOBIKHOBEHHAs Jpo0b U JecCATUYHAsl APOOb,
CTaHJAPTHBIA BUJ YHUCJA, PALUOHAIBHOE YUCIIO, UPPALUOHAIBHOE YHUCIIO,
apuMeTUYECKH KBaJApPaTHBIA KOpPEHb, YMEHHE BBHITIOJNHATH JCHCTBUSA C
YUCJIAMH, CPAaBHUBATH U YIOPSAOYMBATH YMUCIA, MPEACTABIATH YMCIA Ha
KOOPAWHATHOW NPSIMOM, OKPYIJISTh YHWCIIA, YMEHUE JeJIaThb NPUKUAKY M

OLICHKY pPE3yJibTaTa BBIUKCIICHUN

YMeHue onepupoBarh IOHATHUSMH: CTENEHb C LEJIbIM II0KA3aTeleM,
apuMeTUYECKH KBaJpaTHBI KOpPEHb, MHOTOWICH, anreOpanyeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATYypalbHOM CTENeHH OOIbIIe
€MHUIIBI, YMEHUE BBITIOJNHATH Pacu€Thl 1Mo ¢GopMmysaMm, MpeoOpa3oBaHUs
HENbIX, APOOHO-PAlMOHANBHBIX BBIPAKECHUA W BBIPAKECHUH C KOPHSIMH,
Pa3I0)KEHNE MHOTOWICHAa Ha MHOXHUTENIH, B TOM YHUCJE C MCIOJIb30BAHUEM

(I)OpMyJ'I PAa3HOCTHU KBAaAPATOB U KBaJApaTa CYMMBbI U Pa3HOCTHU

YMeHue omnepupoBaTh IMOHATUSIMHU: YHUCIOBOE PAaBEHCTBO, YPAaBHEHHE C
OJHOI MEePEeMEHHOM, YHNCIIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM;
YMEHHE pelmaTh JIMHEHHbIE W KBajJpaTHbIE ypaBHEHHs, JPOOHO-
palMOHAIbHBIE YPABHEHHUS C OAHON MEPEMEHHOM, CUCTEMBI JIBYX JIMHEHMHBIX

ypaBHEHHI, TMHEHHBIC HEPABEHCTBA U UX CUCTEMBbI, KBAIpaTHbIE U IPOOHO-




palOHAJIBHBIC HCPABCHCTBA C OI[HOﬁ HepeMeHHOﬁ, B TOM 4YHUCIIC IIpU
pPE€IICHUN 3aJad U3 APYyrux MpEaAMCETOB M IIPAKTUUYCCKHX 3aaa4d;, YMCHHUC
HCIIOJIB30BATh KOOPAMHATHYIO HNPSAMYIO WU KOOPAWMHATHYIO IINIOCKOCTH JIA

M300paKeHHsl pelIeHU ypaBHEHUH, HEPABEHCTB U CUCTEM

VYMeHHne omnepupoBaTh MOHATUSAMH: (yHKIMSA, Tpaduk QyHKIMM, HyIn
(GYHKINM, TPOMEXYTKH 3HAKOIOCTOSHCTBA, IMPOMEXKYTKH BO3pPACTaHUS,
yObIBaHMsI, HauOoibplIee W HaWMEHbIIEe 3HAuCHHs (QYHKIUH;, yMEHHE
ONCpHUpOBaTh IMOHATHUAMU: IMpsMad HNPONOPUHUOHAIBHOCTD, JIMHEHHAs
GyHKIMs, KBaapaTHuHas (QYHKUOUS, oOOpaTHas MPONOPUUOHAIBHOCTS,
napabosna, runep0oia; yMEHHE CTPOUTh rpaduku (QyHKIHMA, UCTIOIH30BATh
rpaguku AN ONpenesieHHs CBOWCTB IPOIIECCOB M 3aBHCUMOCTEH, IS
pelieHus 3aJad U3 JPYrux Y4YeOHbIX MPEAMETOB M PpPEalbHOW >KU3HU;

YMCEHUC BBIPAKATD Q)opMynaMH 3aBUCUMOCTH MCKAY BCIIMUYNHAMU

VYMeHue oneprupoBaTh MOHIATUAMU: MOCIIEA0BATENLHOCTD, apu(mMeTnIecKas
U TEeOMEeTpUYecKass MpPOrpecCMd; YMEHHE UCIOJIb30BaTh CBOMCTBA
nocienoBarenbHOCTEH, (GOPMyYJIbI CyMMbI U OOIIEro 4YjeHa IpU PELIeHUU
3aJa4, B TOM 4YHCIIEe 33/a4 W3 JPYTUX y4eOHBIX MPEIMETOB U peaabHOU

JKHN3HHU

YMeHue pemarh 3a/1a4i pa3HbIX TUIOB (B TOM YHCJ€ HA MPOLEHTHI, 10JIU U
4yacTH, JIBUKE€HUE, padoTy, LIEHy TOBAPOB U CTOMMOCTbH MOKYIIOK U YCIYT,
HAJIOTH, 3aJauyd M3 OO0JacTH yNpaBIE€HUS JMYHBIMU M CEMEHHBIMHU
(¢uHaHCaMM); YMEHUE COCTaBJISATh BBIPAXKEHUSI, YpaBHEHMsI, HEPABEHCTBA U
CHUCTEMBI II0 YCIOBHUIO 3aJayd, MCCIEAOBATh IIOJy4YCHHOE pEIICHUE WU

OLICHUBATh HpaB}IOHOJIO6HOCTI) IMMOJIYUCHHBIX PE3YyJIbTAaTOB

YMeHue onepupoBarh MOHATUAMU: (UTYpa, TOUKA, OTPE3OK, MpsMasi, JIyd,
JIOMaHasi, Yroj, MHOTOYIOJbHUK, TPEYroJbHUK, pPAaBHOOEIPEHHBIN U
PaBHOCTOPOHHUI TPEYTOJILHUKH, NPSIMOYTOJbHBIM TPEYTOJbHUK, MEIUaHa,
Ouccekrpuca u BbICOTA TPeyrojbHHKa, YEeThIPEXYTOJIbHUK,
napajjienorpaMM, — pomO, — NPSAMOYTOJBHHUK,  KBajapar,  Tpameuus;
OKPYXHOCTb, KpYI, KacareibHas; 3HAKOMCTBO C HPOCTPaHCTBEHHBIMU
durypamu; yMeHue peuarh 3a/1aud, B TOM YHCIIEe U3 TOBCEAHEBHOM JKU3HH,
Ha HAaXOXJEHUE T'€OMETPUUYECKHX BEIMYUH C NPUMEHEHUEM H3YUYEHHBIX

CBOWCTB Guryp u pakroB

10

YMeHue omnepupoBaTh IMOHATUAMHU: PpaABEHCTBO (uUryp, paBEeHCTBO

TPEYroJbHUKOB; MapaieIbHOCTh U MEPHEeHIUKYISIPHOCTh MPSIMBIX, yTOJ




11

12

MEXY MPSIMBIMH, TIEPIICHANKYIISAP, HAKIIOHHAS, POEKLUs, Togodue ¢uryp,
NOJ00HBIE TPEYTOJIbHUKH, CHUMMETPUS OTHOCHUTEIBHO TOYKH U MPSIMOU;
YMEHHE paclo3HaBaTh paBEHCTBO, CHMMETPUI0O U moaodue ¢uryp,

napaajaCJIbHOCTE U NCPICHAUKYIAPHOCTD IIPAMBIX B OKPYXXAIOIIEM MUPE

YMeHue onepupoBaTh MOHSATHUAMU: JUIMHA, PAcCTOSIHME, Yroi (BeJMYMHA
yIia, CHHYC M KOCHHYC YyIJla TPEyToJIbHHUKA), IUIOIIA/lb; YMEHUE OLICHUBATh
pasMepbpl INPEIMETOB U OOBEKTOB B OKpPYXAIOLIEM MHpPE; YMEHHE
OPUMEHATH (POPMYJIBI HEepUMeTpa M IUIOIAAM MHOTOYTOJBHUKOB, JJTUHBI
OKpY)KHOCTH M  IUIOIIagM  Kpyra, oObemMa  HpsIMOYrOJbHOIO
napajuieIenunesa; yMeHue IIPUMEHSATH MIPU3HAKU paBeHCTBA
TPEYroJbHUKOB, TEOpPEMY O CYMME€ YIVIOB TpPEYTrOJIbHHKA, TEOpEMY
[Tugaropa, TPUrOHOMETPUYECKUE COOTHOLICHUS MJIi BBIYMCIEHUS [UIMH,

pacCTOAHUH, TJIOIIaACH

Ymenne  u3o0paxarb  IIOCKHe  QUIypbl W HX  KOMOHMHAIIWH,
MPOCTPAHCTBEHHBIE (QUTYpHl OT pPYKH, C TIOMOIIBIO YePTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB M0 TEKCTOBOMY WJIM CUMBOJIBHOMY

OITMCaHHIO
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YMmenune OINICPHUPOBATE MOHATUAMMU: MNPAMOYTOJIbHAA CHCTEMa KOOPJAWHAT,
KOOpAWHATBI TOYKHU, BEKTOP, CyMMa BCKTOPOB, IMPOU3BCACHUC BCKTOpA Ha
YUCII0, CKaIILIPHOC TMPOU3ZBECACHHWE BCKTOPOB; YMCHUC HCIOJb30BATH
BCKTOPBI U KOOPAWHATHI IJIA MMPEACTABIICHUA JAHHBIX U PCHICHUA 3a1a4, B

TOM YHCJIE U3 IPYTUX YUYEOHBIX MPEAMETOB M peaTbHOM XKU3HU

14
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YMeHue onepupoBaTh MOHATHSAMU: CTOJIOUKOBBIE U KPYTOBBIE JUArpaMMBbl,
TaONMuIBl, cpeaHee  apuMeTHUecKoe, MeIuaHa, HaubOojbIee U
HAaUMEHbIIIee 3HAUEHUs, pa3MaxX YHUCIOBOTO Habopa; yMeHHE HW3BIIEKATh,
WHTEPIPETHPOBATh M MPEOOPA30BBIBATH WH(POPMAITHIO, TIPEJICTABICHHYIO B
Ta0/MIax ¥ Ha Juarpammax, OTPa)Karollyl0 CBOWCTBA U XapaKTEPUCTUKH
PCAIBHBIX IPOLOECCOB U SIBJIGHI/Iﬁ; YMCHHUEC paclio3HaBaTb H3MCHYMBBIC

BCJIMYMHBI B OKPYKArOIEM MHPC

YMeHue onepupoBaTh IOHATUSAMH: CIy4alHBIM ONBIT  (CIydalHBIN
DKCIIEPUMEHT),  dJJEMEHTapHOE€  COOBbITHE  (DJIEMEHTApHBIA  UCXOH)
CJIy4aifHOTO OIIbITa, CIy4yailHOe COOBITHE, BEPOATHOCTh COOBITHS;, YMEHHE
HaxXOJUThb  BEPOATHOCTH  CIy4YalHBIX  COOBITMH B  ONBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSMH; YMEHUE pellaTh 3a/auu

METOZIOM OpPraHW30BaHHOTO Tiepedopa W C WCIOJIb30BaHUEM IIpaBUIIa




YMHOXXEHUS; YMEHHE OIICHHBAaTh BEPOSATHOCTH pEAIbHBIX COOBITHH H
ABJICHUM, NTOHMMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U MaJOBEPOATHBIX
COOBITHM B OKpYXKaroIleM MHUpPE U B JKU3HH; 3HAKOMCTBO C IIOHATHEM
HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHUCEI U €ro

POJIBIO B MAaCCOBBIX SIBJICHUAX

16

YMeHue BbIOMpaTh NOAXOASAIINN W3YYEHHBIH METOJ AJI PELICHUs 3aJauH,
IIPUBOJIUTH INPUMEPHI MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B INPUPOAE U
JKU3HHM, DPACIIO3HABaThb IPOSBICHHUE 3aKOHOB MAaTeMAaTUKH B HCKYCCTBE,
ONKCHIBATh OTACIBHBIE BBINAIOIINECS PE3yJbTAThl, IIOJyYEHHBIE B XOZE
pa3BUTUS MAaTEMaTUKHU KaK HayKd, IPHUBOJUTH IIPUMEPHI MAaTEMaTUYECKUX

OTKpLITI/Iﬁ H UX aBTOPOB B OTE€YECTBCHHOM U BCGMHpHOﬁ HUCTOpUHU




INEPEYEHD 9JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMbBIX HA OI'D I1O
MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COEePKAHUS

1 Yucna 1 BEIUUCIEHUSA

1.1  HarypanbHble u 1ienble yncina. [lpusHaku 1eIMMOoCTy LENbIX YHCel

OOBIKHOBEHHBIC W JECATHUYHBIC JPOOU, MPOICHTHI, OCCKOHCUHBIC MEPHOIUICCKHE
1.2
npodu

1.3 PannonansHbIe yncia. ApI/Iq)MCTI/I‘leCKI/Ie orcpanuu ¢ paluOHaJIbHBIMU YUCIIaMU

1.4 JleficTBUTENBbHBIC YUCTIA. ApH(PMETHIESCKHE ONIEPAITUH C ACUCTBUTEIHLHBIMHI YHCIAMH

HpI/I6J'II/I)KéHHBI€ BBIUUCJICHUA, IIpaBHJIa OKPYTJICHHUA, IIPUKHIKA W OLCHKA
1.5

pe3yJibTaTa BEIYMCIECHUN
2 | AnreGpandecKue BhIpaKCHHS

2.1 ByxBeHHBIE BbIpaXe€HUS (BBIPAKEHUS C IEPEMEHHBIMU )

Crenens ¢ nensiM nokaszareneM. CTeneHb ¢ pallMoHaIbHBIM MToKa3aTesneM. CBoiCcTBa
2.2

CTCIICHHU

2.3 | MHOro4ieHbI

2.4  AnreOpanyeckas qpoOb

ApudmeTnueckuii KopeHb HaTypasibHOHM creneHu. JlelicTBUd ¢ apu(pMETHYECKUMHU
2.5
KOPHSMH HaTypaJbHON CTEIIEHU

3 | VYpaBHeHMs U HEpaBEHCTBA

3.1 llensie un 1poOHO-palMOHaNbHBIE YpaBHEHUs. CUCTEMBI U COBOKYITHOCTH YPaBHEHUI

L[CJ'IBIG n ,Z[pO6HO-paI_II/IOHaHLHBIe HCPaBCHCTBA. CucreMbl u COBOKYITHOCTH
32
HCPAaBCHCTB

3.3 | Pemenne TeKCTOBBIX 3a1au

4 YucnoBble IOCIEN0BATEILHOCTH
4.1 TIlocnegoBaTenbHOCTH, CIIOCOOBI 3aaHUs IIOCIIEN0BATEIHLHOCTEN

4.2  Apudmernyeckas U reomeTpuueckas nporpeccun. @opmysa cioKHbIX POLEHTOB

5 DyHKIUU

Oynkuus, cnocoOsl 3aganus GyHkuun. I'padux ¢pynkmuu. O6nacTs onpeneneHus u
5.1.  mHOXecTBO 3HavueHW (QyHkuu. Hymn dyakuun. [IpoMexyTkn 3HaKOIOCTOSIHCTBA.

[IpoMexyTKH MOHOTOHHOCTH (QYHKIMH. MaKCUMyMbl M MHHUMYMBI (DYHKIIHH.




Haubonpiiee n HanMeHblee 3HaYeHUE (PYHKIUN HA TPOMEKYTKE

6  KoopaunaTsl Ha psIMOil U IIJIOCKOCTH
6.1 KoopaunatHas npsimas
6.2 JlexapTOBBI KOOPAMHATHI HA IIJIOCKOCTH
7 | T'eomerpus
7.1 | T'eomerpuyeckue (HUTYypHl U UX CBOMCTBA
7.2 TpeyroiapbHuK
7.3 ' MHOroyroyibHUKH
7.4  OKpy>XHOCTb U KPyI'
7.5 | H3MepeHHe reOMETpUYECKUX BEIMYUH
7.6 | BekTophbl Ha MIIOCKOCTH
8  BeposATHOCTB U cTaTHCTHKA
8.1 = OmnmucatenbHas CTaTUCTUKA
8.2 = BepositHOCTB
8.3 | Komb6unaropuka
8.4 = MHuoxecTBa
8.5 | I'pacsr




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

» Anre6pa, 7 knacc/ MaxkapserueB F0.H., Munarok H.I'., Hemkos K.1. u npyrue,

AxmmonepHoe obmectBo «M3natenscTBO «IIpocBemieHney

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChI CETHU
UHTEPHET
* www.lseptember.ru - Bce mpuiioKeHUs K razere «1ceHTsops»

* http://school-collection.edu.ru — enunas xomnekuus HUGPOBbIX 00pa30BaTEIbHBIX

pecypcoB



