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INOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISETCS OJHUM M3 OMNOPHBIX KYypCOB OCHOBHOIO 00Iero o0pa3oBaHMs: OHA
o0ecrieynBaeT N3y4eHue IPyrux AUCHUILIINH, KaK €CTECTBEHHO-HAyYHOTrO, TAK ¥ TYMaHUTapHOTO
IUKJIOB, €€ OCBOEGHUE HEOOXOAMMO AJI MPOJOHKEHUS 00pa30BaHUs U B MOBCEAHEBHON KU3HU.
PazButne y oOy4aromumxcs HaydHBIX TPEACTABICHUH O TPOMCXOXKIECHUH M CYIIHOCTH
anredpandeckux abcTpakiuil, crnocobe OTpakeHHs MaTeMaTHUYeCKOH HayKol SBICHUN u
IPOIIECCOB B TpUpPOAE U OOIIeCTBE, PO MATEMaTHYECKOTO MOJCIHPOBAHUS B HAyYHOM
MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHS U KayeCTB
MBIIICHHSI, HEOOXOAUMBIX ISl aJanTalud B COBPEMEHHOM IHppoBoMm obmecTtBe. M3yuenue
anredpsl 00ecreurnBaeT pa3BUTHE YMEHUS Ha0Ii01aTh, CPAaBHUBATh, HAXOJAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIUICHHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU
NEICTBUS U BBIBOJBI, GOpMYyIUpOBaTh yTBepkaeHUs. OcBoeHHE Kypca airedpsl obecrieunBaeT
pa3sBUTHE JIOTHYECKOTO MBIIICHUS OOYYaIOUIMXCS: OHM HCIONB3YIOT JCAYKTUBHBIE U
WHAYKTUBHBIE PAaCCyXJCHUs, 0000IIEHHEe M KOHKPETH3aIUI0, a0CTparupoBaHUE W AHAJIOTHIO.
OOyuenue anrebpe mpeanoyaraeT 3HAYUTEIBHBIH OOBEM CaMOCTOSTENBHOW JAEATEIbHOCTH
o0ydJaromuxcsi, TMOITOMY CaMOCTOSITEIbHOE pelIeHHEe 3ajJady  SBJSeTCs  peaju3aluei
JeSITeILHOCTHOTO TMPUHIINTIA 00yYIeHUSI.

B crpyktype mnporpammbl yueOHOro Kypca «Anrebpa» Jii OCHOBHOTO OOILEro
00pa30BaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEP)KATeNbHO-METOAMYECKUe JIMHUM: «Yucma u
BBIUUCIICHUS», «ANreOpandeckue BBIPAKEHUS», «YPaBHEHUS W HEPABEHCTBa», «DYHKIUHY.
Kaxnas 3 3Tux comepkaTeIbHO-METOAMYECKHIX JIMHUIN pa3BUBACTCS HA MPOTHKCHUN TPEX JIET
M3YyYEHHs Kypca, B3aUMOJICHCTBYS C IPYTUMU €ro JHUHUSIMH. B Xo/1e u3ydenus yuyeOHOro Kypca
00yYaromuMCs IPUXOAUTCS JIOTUIECKH PacCyKIaTh, UCIOIB30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B cBSA3M ¢ 3TUM B mporpammy y4eOHOro Kypca «Anredpay BKIOYEHBI HEKOTOPHIE OCHOBBI
JIOTHKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pa3/ielax MaTeMaTH4ecKoro oOpa3oBaHUS H
CHOCOOCTBYIOILIIME OBJAJECHUIO OOYYalOIIUMKCS OCHOB YHHMBEPCAJIBHOIO MaTeMaTH4eCKOro
s3pika. CopeprKaTebHOM U CTPYKTYPHOH OCOOEHHOCTBIO y4eOHOTO Kypca «Anredpay siBisieTcs
€ro MHTETPUPOBAHHBIN XapaKTep.

Copnepxanue nuHuUM «Yucia W BBIUMCICHUSD CIYXKUT OCHOBOM JUIsl JajbHEHIero
U3yYeHHUs] MAaTEeMaTUKH, CIIOCOOCTBYET DPa3BUTHIO y OOYYarOIIMXCsS JOIMYECKOI'O MBIIIJICHHUS,
(OpMHPOBAHUIO YMEHHS TIOJB30BATHCS ANTOPUTMAMH, & TAK)KE NMPHOOPETEHHUIO MPAKTUIECKUX
HABBIKOB, HEOOXOJMMBIX i TOBCETHEBHOW >KM3HU. PazBUTHE MOHATHS O YHCIE HA YPOBHE
OCHOBHOTO 00IIlero oOpa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMH M MUPPALMOHATIBHBIMH YHCIIAMH,
dbopMupOBaHUEM MPEACTABICHUN O JEHCTBUTENHFHOM 4HCIE. 3aBEpIICHHE OCBOSHUS YHCIIOBOM
JUHUU OTHECEHO K CpeHeMy o0IeMy 00pa30BaHHUIO.

CogepxaHue JBYyX anreOpandeckux JHHUH — «AnreOpanueckue BBIPAKEHUS» U
«YpaBHEHHSI W  HEPABEHCTBA»  CIIOCOOCTBYeT  (OPMHPOBAHHIO Yy  OOyYarOUIMXCS
MaTeMaTHYECKOTO ammapara, HEOOXOJWMOTO /i pEelIeHUS 3a7ad MaTEeMaTHKH, CMEXHBIX
NPEMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO 001Iero o0pa3oBaHus
y4eOHBId  MaTepuan TpPYNIOUPYETCsS  BOKPYT  pPalMOHAIBHBIX  BBIpaXKEeHWid.  Anredpa
JIEMOHCTPHUPYET 3HAUCHHUE MAaTEeMAaTUKH KaK sI3bIKa JUTSI TOCTPOSHUSI MaTEMAaTHIECKUX MOJICTICH,
OTKCAHMs MPOLECCOB U SBJIECHHUH peasbHOro mupa. B 3amaun oOyueHus anredpe BXOIAT TaKKe
JanpHEHIee pa3BUTHE aJTOPUTMHUYECKOTO MBIIIICHHS, HEOOXOIMMOT0, B YacTHOCTH, JUIS
OCBOGHHUsI Kypca WHGOPMATUKH, W OBJAJCHHE HABBIKAMH JEAYKTUBHBIX PACCYXICHUU.
[IpeoOpa3zoBanre CUMBOIBHBIX (JOPM CIIOCOOCTBYET PA3BUTHUIO BOOOpPaKEHUs, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.

Conmepxanne  (yHKIMOHAITBHO-TPAUUECKOW  JIMHUM  HAIeIeHO Ha  TOJTy4YCHHE
00y4JarmuMHUCs 3HaHUN 0 QYHKIHMAX KaK BaKHEHIIeW MaTeMaTUYECKON MOAENHU JJsl ONMUCAHUS
U HCCIICZIOBAaHMS Pa3HOOOPA3HBIX TMPOIECCOB M SIBICHUH B mpupone W odmectBe. M3ydeHue

Marcpuralia CHOCOGCTByeT Pa3sBUTHUIO Y 06yqafomuxc;1 YMCHUA HCIOJIb30BAThH PAa3JIMYHBIC
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BBIPA3UTEIbHBIE CPENICTBA SI3bIKA MaTEMaTHUKU — CIIOBECHBbIE, CUMBOJMYECKHUE, Tpaduueckue,
BHOCHT BKJIaJ] B (DOPMHUPOBAHKE TIPEICTABICHUN O POJIM MATEMATUKH B Pa3BUTHH LUBUIN3AIIUU
U KYJIbTYPBI.

Cornacno yuyeOHOMy IutaHy B 7-9 Kiaccax u3ydaeTcss y4eOHBIH Kypc «Anredpay,
KOTOPBI BKJIIOYAET CIEAYIOLIME OCHOBHBIC paslienbl coiepxaHus: «Yuciaa U BBIUMCICHUSD,
«Anrebpandeckue BEIpAKEHU, « Y paBHEHUS U HEPABEHCTBAY, « DyHKIINNY.

Ha m3yuenue yuebHoro Kypca «Anredpa» orBoautcs 306 yacos: B 7 kimacce — 102 gaca (3
yaca B Henento), B 8 kinacce — 102 gaca (3 ygaca B Hegeno), B 9 kimacce — 102 gaca (3 gaca B
HEJIEIIO).
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COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Yuciia 1 BLIYUCICHUA

JpoOu OOBIKHOBEHHBIE WU JECATUYHBIE, MEPEXOoA OT OAHON (opMbl 3amucu Apoled K
apyroii. IIoHATHE palMOHAIIBHOIO YMCIIA, 3alMCh, CPABHEHHE, YIIOPAIOYMBAHUE PALIMOHAIBHBIX
yrcen. ApudmMerndeckue IEeHCTBUS ¢ PaLlMOHAIBHBIMU YKcIaMU. Pemienue 3anad u3 peaabHOR
NPaKTUKU Ha YacTH, Ha APOOH.

CreneHb ¢ HaTypaJbHBIM I10Ka3aTelIeM: OIpelesIeHUe, MpeoOpa3oBaHue BBIPAKECHUH Ha
OCHOBE OIpE/CICHHUS, 3aIUCh OOIBIINX 4ncen. [IpomenHTsl, 3anich MPOIEHTOB B BUJE IpoOH U
JpoOu B BHJIE NPOLIEHTOB. TpHU OCHOBHBIE 33J]aul Ha IPOLIEHTHI, PELIEHNE 3a]ad U3 pealbHOU
IPAKTHKU.

[TpuMeHeHne NPU3HAKOB AEIMMOCTH, PA3JI0KEHUE HA MHOXKUTEIIN HATYPaJIbHBIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 00paTHasi IPONOPLIMOHAIBHOCTH.

Anredpanyeckne BbIPaKeHUs

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUS C NEPEMEHHOM. JloImycTUMBIE 3HA4YEHUS
nepeMeHHbIX. IlpencraBieHue 3aBUCUMOCTH MEXAY BeIMYMHAMHU B BHIE (HOPMYJIBL
Brrancnenus mo gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH, TOKIACCTBEHHO PaBHBIC
BBIpa)KEHUS, MpaBUIa NIPeoOpa3oBaHus CyMM M IPOU3BEIEHHM, MpaBuia PACKpPbITUS CKOOOK U
IPUBEIEHUS IOJOOHBIX CIIaracMbIX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTeIIEM.

OpnHowienbl 1 MHorowieHbl. CteneHb MHorowieHa. CiiojkeHue, BBIUNTAaHUE, YMHOKEHUE
MHOro4eHOB. DOopMysbl COKpAIIEHHOTO YMHOMKEHUS: KBaJpaT CyMMBl M KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOHUTEIIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHHE, KOPEHb YpaBHEHMs, IIpaBUiia NMPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIBLHOCTh
YPaBHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO ypaBHEHUS,
pellleHne JIMHEHWHBIX ypaBHeHUH. CocTaBi€HHME ypaBHEHHMH IO YCIIOBUIO 3ajaud. PemieHue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

JluHeliHOe ypaBHEHHE C JABYMS NEpeMEHHbIMH U ero rpaduk. Cucrema IByX JTUHEHHBIX
ypaBHEHUW C JABYMsl TIepeMEHHBIMHU. PelieHue cuctem ypaBHEHUH CIOCOOOM MOJCTaHOBKH.
IIpuMepsl peleHns TEKCTOBBIX 3a4a4 ¢ TOMOILBIO CUCTEM YPAaBHEHU.

DOyHKIUHA

Koopaunara Toukn Ha mnpsmol. UuciioBele NpOMEXYTKH. PaccrosHume Mexay AByMs
TOYKaMU KOOPJAMHATHON IIPSMOM.

[TpsamoyronbHas cuctema koopauHaT, ocu Ox um Oy. AOciycca U OpJuHATAa TOYKU Ha
KOOpAMHATHOM IulocKocTH. Ilpumeps! rpadukoB, 3amaHHbIX (opmynamu. UrteHue rpapukon
peanbHbIX 3aBucuMocTed. [lonstue ¢ynkuun. I'padux ¢ynkumu. CpoiictBa  (QyHKIUI.
Jluneitnas ¢pynkuus, e€ rpaguk. ['paduk pynkuuu y = [x|. I'paduueckoe penieHue ITMHEHHBIX
YPAaBHEHUU U CUCTEM JIMHEMHBIX YPaBHEHUM.

8 KIIACC

Yuciia ¥ BLIYUCICHUA

KBaapatueiii kopeHb u3 uucia. [loHstue 00 wuppanuoHambHOM dYHcie. [lecaTuuHbie
npUOJIMKEHUST UPPALMOHANBHBIX Yncesl. CBolicTBa apu(pMETHIECKUX KBAJPATHBIX KOPHEH U HX
NPUMEHEHHE K IMpeoOpa3oBaHUIO YHMCIOBBIX BBIPAKEHUHW U BBIYMCICHUSAM. JleHCTBUTENbHbBIE
qHCIIa.

CreneHb C 1eNbIM MoKa3aTesneM 1 €€ cBoiicTBa. CTaHIapTHAS 3alKiCh YUCIa.

Auredpanyeckune BbIPaKeHHUs

KBagparHbIi TpEXUWIEH, pa3I0KEHUE KBAIPATHOTO TPEXWICHA HA MHOKHUTEIH.
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Anrebpanyeckas apoOb. OCHOBHOE CBOWCTBO anrebpanmyeckod npobu. CroxeHue,
BBIYUTAHUE, YMHOXKEHHUE, JIeJICHUEe airedpanueckux ApoOeil. PammoHanbHble BBIpaXXEHUS M UX
npeoOpa3oBaHueE.

YpaBHeHusI 1 HepaBeHCTBA

KBangpatHoe ypaBHeHue, ¢opMyina KOpHEH KBaJpaTHoro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHHH, CBOISIIMXCA K JMHEHHBIM M KBajapaTtHeIM. Ilpocreiimme apoOHO-
paloHaIbHbIC YPaBHEHUS.

['paduueckast uHTEpIIpeTasl YPaBHEHUH C ABYMS MEPEMEHHBIMU M CHUCTEM JHHEWHBIX
YPaBHEHHH C JByMs INEpEeMEHHbIMU. [IpuMepbl pelieHHus CUCTEM HENMHEWHBIX YPaBHEHUH C
JByMsI [IEPEMEHHBIMHU.

Pemienue TekCcTOBBIX 3ajjau anreOpandeckuM CrocoOOM.

YucnoBble HEpaBEeHCTBA M HMX CBOMCTBAa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCWIBHOCTH HepaBeHCTB. JIMHEWHbIE HepaBeHCTBA € OJHOW IepeMeHHOH. CHCTEeMBbI
JIMHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUHA

[Tonstue ¢pynkuuu. OOMACTH ONMpEneIeHUs] 1 MHOXKECTBO 3HaueHHH (QyHKImH. CriocoOb!
3agaHus QYHKITHI.

I'padux Qynkiun. Urenne cpoictB ¢(yHKium mo e€ rpaduky. Ilpumepsr rpadukon
(GYHKLHH, OTpaKaIOLUX pealIbHbIEe IPOLIECCHI.

@YHKIMY, ONUCHIBAIOIIKE MPSAMYI0 U OOpaTHYIO NPONOPLHMOHAIbHBIE 3aBUCHUMOCTH, MX
rpadpukn. @yukimpn y = x2, y = x3, y = \x, y=|x|. ['paduueckoe peleHre ypaBHEHHH H CHCTEM
YPaBHEHUM.

9 KUIACC

Yuciia ¥ BbIYMCICHHSA

PanyonaneHble yKcia, UppalMOHAIbHbIE YUCIA, KOHEYHbIE U OECKOHEUHbIE JIECITUYHbIC
npodu. MHOXKECTBO JICHCTBUTENBHBIX YHCEN, ACWCTBUTENBHBIE YHCIA KaK OCCKOHEYHBIC
JecaTU4Hble  ApoOM. B3aMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXJIY  MHOXXECTBOM
JIEHCTBUTEIIBHBIX YNCET U KOOPAUHATHOW MPSAMOMN.

CpaBHEHUE JEeMCTBUTENBHBIX 4YHCeN, apu(MeTHuecKue AECUCTBUS C JEHCTBUTEIBHBIMU
YHCIJIaMHU.

PazMepbl 0OBEKTOB OKpPYKAIOLIET0 MHUPA, AIUTEIBHOCTh IMPOLECCOB B OKPYXKArOIEM
MHUDE.

[TpubnuxEHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh MNpHOMMKeHHs. OKpyrjieHue yuced.
IIpuknaka v OLEHKa pe3yJIbTaTOB BEIYMCICHHM.

YpaBHeHHUs] M HEPABEHCTBA

JInnelinoe ypaBHeHue. PemieHne ypaBHEeHUN, CBOAAIIMXCS K JIMHEUHBIM.

KBanpatHoe ypaBHeHue. Pemenue ypaBHEHMH, CBOAAIIMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHMe. lIpumepbl pelieHus ypaBHEHUM TPETbEH M 4YETBEPTOM CTENEHEH
pa3I0KEHUEM Ha MHOKUTEIH.

Pemenne  npoOHO-pallMOHAIBHBIX  ypaBHEHUH.  PemieHne  TEKCTOBBIX  3aad
anreOpanyeckKuM METOIOM.

VYpaBHeHHe ¢ OByMs MEpPEeMEHHBIMU U ero rpaduk. Pemenue cucreMm ABYX JMHEHHBIX
YPaBHEHHUH € ABYMs INEPEMEHHBIMU. PellleHne CUCTEM [BYX YpaBHEHMH, OJHO M3 KOTOPBIX
JUHEIHoe, a Ipyroe — BTOpOM cTeneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl YpaBHEHUH ¢
JBYyMsI IEPEMEHHBIMU.

Pemenre TeKCTOBBIX 3a71a4 anreOpanyecKuM CIiocoOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne JMHEWHBIX HEPABEHCTB C OJHOW NEPEMEHHOW. PemieHune cucreM JIMHEWHBIX
HEpaBEHCTB C OJHOW mepemeHHOU. KBanpaTHble HepaBeHcTBa. ['padumueckas MHTepHpeTanus
HEPAaBEHCTB U CUCTEM HEPABEHCTB C JBYMS IIEPEMEHHBIMH.

DOyHKIUHA
Crp. 6



KBagparnunas ¢ynkmnus, e€ rpaduk um cBoiictBa. I[lapabona, KOOpAWHATHI BEPIIUHBI
napaboIIbl, 0Cb CAMMETPHH MapadoIIbl.

['padukn Gpyskimii: y =kx, y =kx + b, y =k/x, y =x3, y = Vx, y = x|, # uX cBO}CTBa.

YuciioBble MOCI€10BATEILHOCTH M IPOrPeccuH

[TonsiTrie 4MCIOBON MOCIEIOBATENILHOCTH. 3aJaHUE IMOCIIE0BATEIbHOCTH PEKYPPEHTHON
dbopmyIoit u popmysoi n-ro dieHa.

Apudmernueckass U reomerpuueckas — mnporpeccur.  Dopmynbl  n-ro  4djeHa
apu(METHUECKON U TeOMETPUYECKON MPOTPECCHil, CyMMBI NIEPBBIX 7 YJICHOB.

N3o00paxeHne 4ieHOB apU(PMETHUECKON M TeOMETPHUYECKOM Mporpeccuil TOYKaMu Ha
KOOpPJMHATHOM IIOCKOCTHU. JINHENHBIN 1 AKCIOHEHLUAIbHBINA POCT. CII0KHBIE POLIEHTHI.
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INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE Ppe3yabTaThl OCBOCHHUS MPOTrpaMMbl ydeOHOro Kypca «Ainredpa»
XapaKTEepPU3YIOTCS:

1) naTpuoTHYEeCKOEe BOCIIUTAHME:

MPOSIBJICHUEM HHTEpeca K NPOLUIOMY W HACTOALIEMY POCCHMCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMXKECHHSM POCCHUMCKMX MAaTEMAaTUKOB H POCCHUUCKOU
MaTE€MaTUYeCKOW IKOJIbl, K UCIIOJb30BAHUIO ATUX JOCTUKEHUN B IPYTUX HAYKax U MPUKIAAHBIX
chepax;

2) rpaaaHCcKoOe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHME:

FOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHMHA W peau3allid €ro Ipas,
MpEJCTaBICHUEM O MaTeMaTHYeCKUX OCHOBaX (YHKIMOHUPOBAHHS PA3IUYHBIX CTPYKTYP,
SIBJICHHUI, TIPOLEAYpP TPaXKTAHCKOTO 00IIecTBa (Hampumep, BBHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJIEHUIO ITUYECKUX MPOOJeM, CBA3AHHBIX C MPAKTHUUYECKUM MPUMEHEHUEM JOCTHKEHUN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUUECKUX MPUHITUIIOB B JEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHHE:

YCTAaHOBKOW Ha aKTHMBHOE Y4YacCTHE B PEIICHHHM MPAKTUYECKUX 3a]ad MaTeMaTH4YECKOM
HAIPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEMaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCei
JKU3HM JIJIs1 YCTICIIHON MpOo(eCCUOHATBHOM JIEATETbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHM,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYaJbHOW TPAaeKTOPUH OO0pa30BaHUA U
JKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIICCTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K SMOLMOHAIBHOMY M JCTETHYECKOMY BOCIPHUITHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHUI, PacCyKIeHUHN, YMEHUIO BUJETh MaTEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 O3HAHUSA:

OpUEHTAIIEN B NIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAYUYHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS 4YelOBEKa, MPHUPOABI W OOIIeCTBa, MOHUMAaHUEM
MaTeMaTUYeCKOW HayKu Kak cdepbl 4YelOBEYECKOW NEATENbHOCTH, HTAroB €€ pa3BUTHS U
3HAUMMOCTH JJIs1 Pa3BUTHUS LIMBUIIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTUKU U MAaTEMaTUYECKON
KyJbTypOH KaK CpEICTBOM TIO3HAHUS MHpa, OBJAJCHUEM MPOCTEUIINMH HaBBIKAMU
MCCJIEI0BATENbCKON IEATETbHOCTH;

6) ¢usnueckoe BocnuTaHue, ¢GopMupoBaHMe  KYJbTYPbl  30POBbS W
3MOLUOHAJIBHOIO 0JIArONOJIYy M :

TOTOBHOCTBIO TPUMEHATh MaTEMaTUYECKUE 3HAHUS B HWHTEPECaX CBOETO 3/J0POBBS,
BEJICHUS 3JJOPOBOTO 00pasa »KU3HU (30pPOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryyspHas (Qu3uyeckass aKTHUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
MpU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPyroro 4eiIoBeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpHEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKHX 3HAHUUM JUIsl pelleHus 3ajgad B o0JacTu
COXPAHHOCTH OKPYKaloIIeH cpepl, TUIAHUPOBAHUS TIOCTYIIKOB W OIIGHKH HMX BO3MOYKHBIX
MOCTEACTBUIA ISl OKPY>KAIOLIEH Cpebl, 0CO3HAHUEM TI00ANIBHOTO XapaKTepa SKOJIOTHUYECKHX
poOJIeM U IyTeH UX PEIICHHUS;

8) amanTanus K M3MEHAIIUMCS YCJIOBUSM COUMATbHOM M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBHUSM B YCJIOBHSX HEOMPEIEIEHHOCTH, TIOBBIIIEHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO JI€ATENbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y JPYTUX
Jroziel, mpuoOpeTaTh B COBMECTHOM JIEATEIbHOCTH HOBBIC 3HAHWSI, HABBIKM W KOMIICTCHIINH W3

OIbITa JPYTUX,
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HEO0OXOMMOCThIO B (JOPMUPOBAHUHU HOBBIX 3HAHH, B TOM uucie GOpMyIUPOBaTH UACH,
MOHSITHSI, THIIOTE3bI 00 OOBEKTAaX W SBIICHUSX, B TOM YHUCIIE paHEee HEM3BECTHBIX, OCO3HABATh
neduuThl COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaThb CTPECCOBYIO CHUTYallMl0, BOCIHPUHMMATH CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOLIUH KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIC PEUICHUS U
neicTBus, GOpPMYIHPOBATh U OLIEHUBATH PUCKH U TIOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiicCTBUS

Ba3zoBble JJornuyeckue aeiicTBuA:

BBISIBJIITh U XapaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKM MAaTEMaTHYECKUX OOBEKTOB,
HOHATUI, OTHOLIECHUH MEXAy MOHATUAMH, (HOPMYJIUPOBATH OIpPENEJIEHUS MOHITUH,
yCTaHABJIMBAThH CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHMS JJIs1 00001IeH s
U CpaBHEHHUs, KpUTEPUU IPOBOJMMOI0 aHAIN3a,

BOCIIPUHUMATh, (hOpMyIUpOBaTh U MPeoOpPa3OBBIBATh CYXKJEHHS: YTBEpAUTEIbHbIE U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U 00IIUE, YCIOBHEIC,

BBISBJISITH MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUHs B (paKTax,
JAHHBIX, HAOMIONEHUSAX W YTBEP)KICHUAX, IpejylaraTb KPUTEpUH sl BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JIeJ1aTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JE€TYKTHUBHBIX U MHAYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOUEHUH 110 aHaJIOTHH;

pa3buparh J0Ka3aTeJIbCTBA MATEMAaTHYECKUX YTBEPXKICHMH (mpsiMble U OT
IIPOTUBHOIO), IPOBOJUTH CaMOCTOSITENIbHO ~ HECIIOXKHBIE  JI0KA3aTeNIbCTBA
MaTeMaTHYeCKuX (PaKToB, BBICTpPAUBATh ApPryMEHTALUIO, NPUBOIUTH IPUMEPHl U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXACHHUS;

BbIOMpaTh crnoco0 pemieHusi yuyeOHOW 3ajaud (CpaBHMBAThb HECKOJIbKO BapHUaHTOB
peleHus, BEIOUpaTh HanboIee NOIXOAALINNA ¢ YYETOM CaMOCTOSATENbHO BBIAEICHHBIX
KpUTEPUEB).

Ba3oBbIe ncciienoBareanLcKue AeliCTBUA:

UCMOJIb30BaTh ~ BONPOCHI  KAaK  HCCIEAOBAaTENbCKUH  HWHCTPYMEHT  IO3HAHUA,
¢dbopMynupoBaTh BOIIPOCHI, ¢bukcupymomue MIPOTUBOPEUHE, npobiiemMy,
CaMOCTOSITENIbHO yCTaHAaBJIMBaTh MCKOMOE M JaHHOe, (OpPMHUpPOBATh THMIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;

NPOBOJUTH TI0 CaMOCTOSTEIHHO COCTaBICHHOMY IUIaHY HECJIOXHBIH HSKCIIEPUMEHT,
HeOOJIbIIOE MCCIE0BAaHUE II0 YCTAHOBJIEHHIO OCOOEHHOCTEW MaTeMaTH4ecKOIo
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEX]TYy COOOM;

CaMOCTOSITeNIbHO  (hopMyJHpoBaTh OOOOIIEHUS M BBIBOABI IO  pe3yjbTaTaMm
NPOBENEHHOTO HAOIIOICHHS, UCCIIEIOBAaHMS, OIEHNBATh JIOCTOBEPHOCThH MOJIYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 000OIIEHMIA;

IPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCa, a TAK)KE BBIIBUTATH MPEAIOI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBHSIX.

Padorta ¢ nnopmanmeii:

BBISBIISITh HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(pOpPMAIMH, AAHHBIX, HEOOXOAMMBIX
JUISI pEeIlIeHus 3a/1a4H;

BbIOMpaTh, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH HH(YOPMAIIHIO
pa3INYHBIX BUAOB U (POPM IpPECTABICHHUS;

BBIOMpaTh (hopMy MpeacTaBIeHHUS MHOOPMAIIMK U WLTIOCTPUPOBATh pellaeMble 3a7auu
CXeMaMH, AMarpaMMaMu, HHOM rpadukoi U MX KOMOMHALMSIMY;
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® OIICHUBATh HAAEKHOCTH MHPOPMALIUH 110 KPUTEPUSM, MPEATIOKECHHBIM YUUTEIIEM HIIN

c(OpMyYITHPOBAHHBIM CAMOCTOSTENHHO.
KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

® BOCIPHUHHUMATH U (OPMYIIMPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHSIMH U LEISIMU
oOmieHus, SICHO, TOYHO, TPAaMOTHO BBIPAXaTh CBOIO TOYKY 3PEHUS B YCTHBIX W
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY PEIICHUs 3a1a4i, KOMMEHTHPOBATh
MOJIyYCHHBIH pe3ysbTar;

e B X0J¢ 00CYX/IEHUS 3a7aBaTh BOIMPOCHI MO CYIIECTBY 00CYKIaeMOM TeMBbI, TPOOIEMBI,
pemaeMoil  3a7aud, BbICKa3blBaThb WJAEHU, HAICJICHHbIE Ha TOUCK pEIICHHUs,
COIIOCTABJIATh CBOM CYXACHUS C CYXICHHSAMH JAPYTMX YYaCTHUKOB JIMAJIOTa,
oOHapy»XUBaTh pa3jNyure U CXOJICTBO MO3UIHIL, B KOPPEeKTHOI hopme GpopMyTHUpOBaTH
pa3Horjaacusi, CBOM BO3PAKEHUS;

® [IPEICTaBIATH PE3yJbTaThl PEIICHUS 337a4H, SKCIEPUMEHTa, UCCIeIOBAaHUA, IPOCKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHUS C Yy4€TOM 3aqad Mpe3cHTAlUd U
0COOEHHOCTEHN ayAUTOPHH;

® [IOHMMAaTh M KCIIOJIb30BaTh MPEHMYIIECTBA KOMAHIHOW W WHAWBUAYAIBHOW pabOTHI
IPU PEIIeHNN YUYeOHBIX MaTeMaTHUYECKHX 3a]1a4;

® [PUHUMAThH 1[eIb COBMECTHOM JEeATENbHOCTH, INIAHUPOBATh OPTraHU3aIUI0 COBMECTHOM
paboThl, pacmpenensTh BUAB paboT, IOrOBapUBaThCA, OOCYXXIaTh NpPOIECC U
pe3ynbTaT paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIOJIEH;

® y4YacTBOBaTh B TpYNNOBBIX (opmax paboTel (oOCykaeHHs, OOMEH MHEHUSIMHU,
MO3TOBBIE IITYPMbI M JIPYTHE), BHIIOIHATH CBOI 4acTh pabOThl U KOOPAMHHPOBATH
CBOM JICWCTBUS C IPYTMMH WICHAMH KOMaH/bI, OIICHWBATh KaueCTBO CBOETO BKJIA/a B
o0l MPOYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusaunus:

® CaMOCTOSITEIbHO COCTaBJATh IUIAH, AJITOPUTM pEUIeHMs 33Jayd (MM €ro 4acTh),
BbIOMpaTh CIOCOO pelIeHUus C Y4YETOM HUMEIOLMXCSd pPECypcoB MU COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTUPOBAaTh U KOPPEKTHPOBATH BapUAHTHI pEIIeHUI ¢ y4yéTom
HOBOW MH(OpMaIuu.

CaMOKOHTPOJIb, SMOLMOHATbHbI MHTEJJIEKT:

e BJAJeTh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ysbTaTa pelieHus
MaTeMaTHYeCKOM 3aa49H;

® TPEIBUIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HHUKHYThH IPH PEIICHUH 33/1a4H, BHOCHUTH
KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, HAMJECHHBIX OIIUOOK,
BBISIBIICHHBIX TPY/IHOCTEH;

® OLEHUBATh COOTBETCTBUE pe3yibTaTa ACSTEIbHOCTU MOCTABICHHOMN LIEJTU U YCIOBHSIM,
OOBSICHATh MPUYUHBI JOCTHXKEHHUS WM HEJOCTMIKEHUS IIeJM, HaXOAMTh OILUOKY,
JIaBaTh OIEHKY MPHOOPETEHHOMY OIIBITY.

MNPEAMETHBIE PE3YJIBTATHI

K xoniy obOydyeHuss B 7 kJjacce OOydYalOMMICS TOJYYUT CICAYIOMNAE MPEIMETHBIE
pEe3yIbTaTHI:

Yucjia v BLIYMCIEHUS

BrimonHaATe, coderass yCTHBIE M MHCHbMEHHBIE MPHEMBI, apudmeTuyecKkue NeHCTBUS C
parMoHATBHBIMH YHCIIAMH.

HaxomuTh 3Ha4eHHsS YHCIOBBIX BBIPAKEHUN, MPUMEHSATH Pa3HOOOpa3HbIE CIOCOOBI U
NpUEMBbl  BBIYHUCICHUS 3HAYEHUW JPOOHBIX BBIPAKEHUH, COAEPKAIIMX OOBIKHOBEHHBIE U
NeCATUYHbIE TPOOH.
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[TepexoauTh OT OMHOM (DOPMBI 3amMKCH YHCEN K APYrod (MpeoOpa3oBBIBATH JACCATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYAaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO ApOOB).

CpaBHUBATh U YIIOPSAI0UNBATH PALIMOHAIBHBIE YNCIIA.

OxpyrasaTh 4ncna.

BbINONHATE NPUKKUIKY U OLIEHKY pe3yjbTaTa BBIYMCIIEHUM, OLIEHKY 3HAYEHUN YUCIIOBBIX
BBIPAKCHU. BBITOIHATE NEHCTBUSA CO CTENEHSMU C HATYPaJIbHBIMU [TOKA3aTEISIMH.

[TpuMeHsTh IPU3HAKU JEITUMOCTH, PA3JI0KEHUE HA MHOXKUTENIN HATYPaJIbHBIX YHCEIL.

Pemare npakTHKO-OPUEHTUPOBAHHBIE 3aJa4d, CBS3aHHBIE C OTHOILICHUEM BEJIWNYMH,
IIPONOPLUOHAIIBHOCTBIO BEIMUUH, IPOLEHTAMH, UHTEPIPETUPOBATh PE3YJIbTAThI PEIICHUS 3a1a4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMbIX OOBEKTOB.

Auredpanyeckune BbIpaKeHHUs

Hcnonb3oBatek anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B IIpoliecce
OCBOEHUS yueOHOr0o MaTepuaia.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPAKCHUH IPU 33aHHBIX 3HAUEHHUSX IIEPEMEHHBIX.

BolinonHATe peobpa3oBaHusl LEN0r0 BbIPAXEHUSI B MHOTOUWIEH MPUBEACHUEM I0I00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONHATE yMHOXEHHME OJIHOYJIEHAa HAa MHOTOYIEH M MHOTOYJI€Ha Ha MHOTOYJIEH,
OPUMEHSATH (HOPMYJIbl KBaJpaTa CyMMbl M KBaJlpaTa pa3HOCTH.

OcCy1ecTBISATh Pa3I0KEHUE MHOIOWIEHOB HA MHOMKUTEIM C IOMOIIbIO BBIHECEHHUS 3a
CKOOKM 0OLIero MHOKUTENS, TPYNIIMPOBKH ClIaraeMbIX, IpUMEHEeHUs (HOpMyJ COKpaIEHHOIo
YMHOKEHUS.

[TpumensaTs mnpeoOpazoBaHMsl MHOTOYICHOB Ui pPELICHHMs pa3iMyHbIX 33734 U3
MaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOU TPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HaTypaJIbHBIMM MOKa3aTeIsIMH Ul IpeoOpa3oBaHUs
BBIPAKCHU.

YpaBHeHHUs M HEPABEHCTBA

Pemare nMHENHHBIE ypaBHEHUS C OJHOW NMEPEMEHHOMW, NMPUMEHsSs MpaBWIA IEpexona OT
WCXOAHOIO YpPaBHEHHUS K PaBHOCWIBHOMY eMy. IIpoBepsATh, sBie€TCd 1M YHUCIO KOPHEM
YpaBHEHHUS.

[TpumensTH rpaduyeckre METO bl IPU PELICHUHN JIMHEHHBIX YPaBHEHUN U UX CUCTEM.

[TonGupath MpUMepHI Map YKCeN, ABISIOUIUXCS pEIIeHUEM JIMHEHHOTO ypaBHEHUS C IByMs
IIEPEMEHHBIMH.

Ctpouth B KOOPJIMHATHOW IUIOCKOCTH TpauK JHMHEWHOTO YpaBHEHUS C JByMs
NepEMEHHBIMH, TOJIb3YsICh T'PpaUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemats cucrteMbl ABYX JIMHEHHBIX ypaBHEHUH C JByMs I[EPEMEHHBIMH, B TOM 4YHUCIIE
rpau4ecKy.

CocTaBnsiTh M pemiath JUHEHHOE ypaBHEHHWE WIM CHUCTEMY JIMHEHHBIX YpaBHEHUI MO
YCIIOBUIO 3a/layM, HWHTEPIPETHUPOBAaTH B COOTBETCTBHMM C KOHTEKCTOM 3a/ayd TMOJYYEHHBIN
pe3yJbTar.

DOyHKIUH

N300pakath Ha KOOPAMHATHOM TIPSIMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHAaTaM, JIy4d, OTpPE3KH, MWHTEpBaJIbl, 3allChIBaTh YUCJIOBBIE TPOMEXKYTKH Ha
anreOpanvdeckoM SI3bIKE.

OtrmedaTs B KOOpPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduxu muHeRHbIX QyHKIMA. CTpouth rpaduk QyHKINH y = |X|.

OnwuceiBaTh € MOMOIIBIO (YHKIMHA M3BECTHBIE 3aBUCUMOCTH MEXIY BEIMYMHAMU:
CKOPOCTb, BpeMs, pacCTOSIHHE, IIeHa, KOJIMYECTBO, CTOUMOCTH, MPOU3BOJUTENBHOCTh, BpeMS,
00BEM paboTHI.

Haxoauts 3HaueHue QyHKIMH 110 3HAYEHUIO €€ apTryMeHTa.
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[Torumate rpaduveckuii coco0d MpenCTaBICHUs U aHalu3a WH(POpMaIlUU, U3BJICKATh U
MHTEPIPETHPOBATH HHPOPMAIUIO U3 TPa(UKOB PEANbHBIX MPOLIECCOB U 3aBUCHMOCTEH.

K koniy oOyuenus B 8 kjacce oOyyaromuiics MOJYYUT CIELYIOIIUE MpEeAMETHbIE
pE3yJIbTaThI:

Yuciia 1 BBIYUCICHUSA

Hcnonp30BaTh HayallbHbIE NPEJCTABJICHUS O MHOXKECTBE JEHCTBUTENBHBIX YHCEN IS
CpaBHEHMsI, OKPYIJIEHHUS M BBIYMCICHHM, M300pa)xkaTh AEHCTBUTEIbHBIC 4YMCIAa TOYKAMH Ha
KOOPJAMHATHOMU IIPSIMOM.

[TpuMeHsATh TOHATHE apU(PMETHUUYECKOIO KBaJPATHOTO KOPHS, HAXOIUTh KBaJpaTHbIC
KOPHH, UCIIOJIB3YsI IPH HEOOXOIUMOCTH KAJIbKYJISITOP, BHIIIOJIHATH TPE0Opa30BaHus BIPAKEHHH,
coJiepKallX KBaJpaTHbIE KOPHH, UCIIOJIb3Ysl CBOWCTBA KOPHEH.

Hcnonp30Bare 3amucu OONMBIIMX W MaJbIX YHCENT C MOMOMIBIO JIECATUYHBIX ApoOe u
creneHei yucina 10.

Auredpanyeckune BbIpaKeHHUs

[IpuMeHATh NOHATHE CTENEHUW C IEeNbIM II0Ka3aTeleM, BBIIOJIHATH IpeoOpa3oBaHUs
BBIPAXECHU, COIEPIKALUX CTENIEHU C LIETIbIM [TOKA3aTEIEeM.

BBINONHATE TOXIECTBEHHBIE MPEOOpa30BaHUs pAlMOHAIBHBIX BBIPRKEHUH Ha OCHOBE
NpaBWI JEHCTBUN HAJl MHOTOWICHAMH H alreOpandecKuMu JpoOsMu.

PacknapiBaTh KBaipaTHBIM TPEXUIEH HA MHOXKUTEIH.

[IpumensiTh 1peoOpa3oBaHUsl BBIPAKEHUN I pElICHUs Ppa3JIMyHbIX 3a]ad U3
MaTEeMaTHKHU, CMEXHBIX MPEJAMETOB, U3 PEATbHOMN TPAKTUKH.

YpaBHeHusI 4 HepaBeHCTBA

Pemiate nuHeiHble, KBaJpaTHbIC YpaBHEHHs U PallMOHAIbHbIE YPAaBHEHMS, CBOSIIMECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IByMS IEPEMEHHBIMH.

[TpoBoauTH MpoOCTENIINE UCCIEIOBAHNS YPABHEHUH U CUCTEM YpaBHEHMM, B TOM YHUCIIE C
NpUMEHEHHEeM TpadUYecKuX TIPEACTaBICHUH (yCTaHABIMBAaTh, MMEET JM YpaBHEHUE WU
CHUCTEMA YPaBHEHMH PEILLIECHUs, €CIIM UMEET, TO CKOJIBKO, U IIPOYEE).

[lepexonuTe OT cioBeCcHOW (OPMYJIMPOBKM 3adauu K €€ anredpandeckol Mojenu ¢
IIOMOLIBIO COCTABJICHUS YPABHEHMsI WJIM CHCTEMbl YpaBHEHHWH, HMHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33/1a4¥l MOJIYYEHHBIN pe3yJsIbTar.

[TpyMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JUIsl CPAaBHEHUS, OLICHKH, PEIIATh JIMHEHHBIE
HEPAaBEHCTBA C OJIHOM NEpPEeMEHHOM U HUX CHCTEMbI, JaBaThb TIpaUUYECKyI0 HIUIIOCTPALUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUHA

[ToHumath ¥  HKCHONB30BaTh  (YHKIMOHAIBHBIE TOHATHUS M SI3bIK  (TEpPMUHBI,
CUMBOJINYECKHE OOO3HAYEHHUS), ONpEAENATh 3HAaYeHHE (PYHKIMM I0 3HAYEHHIO apryMEHTa,
OTpeNieNATh CBOWCTBA (PyHKIUH 10 €€ rpaduky.

Ctpouts rpaduku 3J€MEHTapHBIX PYHKIMH BUJA:

y=k/x,y=x2,y=x3,y = [x|, y = VX, OnHCHIBATh CBOICTBA YHCIOBOI (YHKIHH 110 €&
rpaduky.

K koniy oOyuenus B 9 kjacce oOyyaromuiics MOMYYHUT CIEIyIOIIUE NpeAMETHbIE
pe3yJIbTaThl:

Yucsa v BbIYUCICHUSA

CpaBHUBATH U YIIOPSIOUMBATH PallMOHANbHbBIE H UPPALIMOHAJIbHbIE YUCIIA.

Bomonssate apudmernueckue AeHCTBHS C pallMOHAIBHBIMU YHUCIAMHU, COYETasi YCTHbIE U
MUCbMEHHBIE TPUEMBI, BBHITIOJHATH BRIYUCIIECHUS C UPPAIMOHATBHBIMU YHCIAMH.

HaxoauTh 3HaueHUs CTENEHEN C LEJBIMM N10KA3aTEIsIMU U KOPHEH, BHIYUCIIATH 3HAUECHUS
YHUCIIOBBIX BBIPAKEHUH.

OKpyrisaTh AEUCTBUTENBbHBIE YHCIIA, BBINOIHATH NPUKHUIAKY pE3yJIbTaTa BBIUMCICHUH,
OLICHKY YHMCJIOBBIX BBIPQKEHUH.

YpaBHeHUS U HEPABEHCTBA
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Pemate nuHEHBIE W KBaJApAaTHBIE YPABHEHHUs, YPABHEHUS, CBOASAIIMECS K HUM,
npocTelime ApoOHO-PAMOHATBHBIE YPaBHEHHUS.

Pemate cuctembl ABYyX JIMHEHHBIX YPAaBHEHHUU C JIByMs NIEPEMEHHBIMU M CUCTEMBI JBYX
YpaBHEHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SIBJIAETCS JTMHEUHBIM.

Pemarh TekcTOBble 3amauu ainreOpanyeckuM CHOcOOOM C TOMOIIBI0 COCTABIICHUS
YPaBHEHHUS UM CUCTEMBI IBYX YPAaBHEHUH C IBYyMs IEPEMEHHBIMH.

[IpoBoauTh MpOCTENIINE UCCIENOBAHNS YPABHEHUM U CUCTEM YPAaBHEHHUI, B TOM UYHUCIE C
OpUMEHEHHEM TpadUUecKuX TMPEACTaBICHUH (yCTaHABIMBAaTh, MMEET JHM YpaBHEHUE WU
CUCTEeMa YpaBHEHMI peIlleHusl, €ClIi UMEET, TO CKOJIbKO, U IIpoyYee).

Pemate nuHeiiHBbIE HEpaBEHCTBa, KBaJIpaTHbIE HEPABEHCTBA, HM300pa)kaTb pELICHHE
HEPaBEHCTB HA YUCJIOBOM MPSMOM, 3aIIUCHIBATh PEIIEHUE C IOMOLIBIO CUMBOJIOB.

Pemate cucreMpl JMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIKOYAIOIINE
KBaJIpaTHOE HEPAaBEHCTBO, M300pa)kaTh pPELICHHE CHUCTEMbl HEPABEHCTB HA YMCIIOBOW MPSIMOMH,
3alMChIBaTh PELIEHUE C IOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELICHUH PA3IMYHBIX 3aa4.

DOyHKIUUHA

Pacnio3naBath GyHKIMH U3y4eHHBIX BIIOB. [l0Ka3pIBaTh CXeMAaTUYECKU PACIIONIOKEHHUE HA
KOOPJMHATHOM TUIOCKOCTH IpadukoB PyHKIMIA BUa: y = kx, y = kx + b, y = k/x, y = ax2 + bx +
¢, y =x3,y =%, y = |x|, B 3aBHCHMOCTH OT 3HauYeHHi1 KO>(DDUIHEHTOB, ONMUCHIBATH CBOMACTBA
GyHKIMA.

Crpouth M M300pakaTh CXeMaTHYECKU TpadUKu KBAaIPaTUUHBIX (DYHKIMH, OMUCHIBATH
CBOWCTBA KBAIPATUYHBIX (DYHKIIHIA MO UX TpadrKaMm.

Pacno3naBath  KkBajgpaTtuyHyro (yHKOHIO 10  Qopmyiie, NPUBOAUTH  IPUMEPHI
KBaJPAaTHYHBIX QYHKUIUH U3 peabHON KU3HU, (PU3UKHU, TEOMETPHH.

Yucii0BbIe NOCI€I0BATEIBHOCTH M NPOTPecCUm

Pacnio3naBate apu(METHUECKYI0O M TEOMETPUUECKYIO MPOrPECCUU MPHU Pa3HBIX CIIOCOOax
3a/1aHusl.

BbINONHATE BBIUKCIEHHUS C UCIOJIB30BaHUWEM (OPMYJ N-r0 WieHa apuPMETHUECKON U
TEOMETPUUYECKOHN MPOTPECCUM, CYyMMBI IIEPBBIX N YJICHOB.

N3006paxarh 4ieHbI MOCIEI0BATEIbHOCTH TOUKaMH Ha KOOPJMHATHOM IJIOCKOCTH.

Pemarp 3agaun, cBA3aHHBIE C YMCIOBBIMU IOCJIEI0BATEIBHOCTSIMHM, B TOM YHCIE 3a7add
U3 peajbHOM KU3HU (C UCTIOIB30BAHUEM KAJIBKYJIATOPA, TU(POBBIX TEXHOIOTH).

Crp. 13



TEMATHYECKOE IINTAHUPOBAHUE
7 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
. HaumeHoBaHuUe pa3iesioB H TeM (uu¢poBbIe)
Ne n/mm Y —— Beero KO6HTp0JILHLIe HpﬁaKTuquKue 06pA30BATETBHBIE
padoThbI padoThI pecypesi
1 Yucna u BelunciieHus. PammonanbHbIe 75 1 bu6mmoreka [IOK
qucia https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
2 Anrebpanyeckue BhIpaXKeHUs 27 1 https://m.edsoo.ru/7415b90
bubmuoreka [JOK
3 Y PaBHCHNS  HCPABCHCTBA 20 ! https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 Koopaunats! u rpaduku. OyHKumn 24 1 https://m.edsoo.ru/7415b90
bu6mmoreka [IOK
> TosTopenne u 06odmenne 6 ! https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 102 5 0

[TPOTPAMME

Crp. 14




8 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB H TeM (ungposbie)
N w/m NMpOrpamMmbl Bcero Kontponbueie  Ipaxrmyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecype

1 Uucna u Beruncnenus. KBagparusie KOpHU 15 Eggg_?/ﬁeﬁioiﬁ £417af3

) Yucna v BerunciieHus1. CTeneHb ¢ [EeIbIM 7 bu6mmoreka [IOK
roKazaresem https://m.edsoo.ru/7f417af8

3 AnreOpanyeckue BoIpaKEHUSI. 5 1 bubnuorexa [JOK
KBanparuplii TpEXuieH https://m.edsoo.ru/7f417af8

4 AnreOpanyecKkue BbIpaKCHUS. 15 1 bubnnoreka [JOK
Anrebpanyeckast 1poOb https://m.edsoo.ru/7f417af8

5 VYpaBHenus u HepaBeHCTBA. KBaparHbie 15 1 bubnnoreka [JOK
YPaBHCHHS https://m.edsoo.ru/7f417af8

6 VYpaBuenus u HepaBeHCTBa. CHUCTEMBI 13 bubnuorexa [JOK
ypaBHEHUN https://m.edsoo.ru/7f417af8
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 Eggg?/ﬁe;iioﬁn f417afg
8 @Oynkunu. OCHOBHbBIE TOHATHUS 5 Egg;?/ﬁeiioﬁn £417afg

bubnnoreka [JOK
? Dyniun. ucrosie pyricmm ? https://m.edsc%i.ru/7f4 17af8

bu6mmoreka [JOK
10 Tosropere u obobmenne 6 2 https://m.edsoo.ru/7f417af8

OBIIEE KOJIMYECTBO YACOB I10 102 6 0

[NPOT'PAMME

Crp. 15




9 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Ne i/ NporpaMMEI Beero KOﬁHTpOJIbeIe HpﬁaKTquCKI/Ie 06PA30BATETBHBIE
padoThI padoTsI pecypceb
1 Uucna u Beruucienus. JlelicTBUTENbHbIC 9 bubmmoreka [JOK
qucia https://m.edsoo.ru/7f419d08
) VYpaBHEeHUs 1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuorexa [JOK
OJTHOW TIEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnmoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f419d08
bubmuoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTBa 16 1 https://m.edsoo.ru/7419d08
bubnuoreka [{OK
> Pynkunn 16 ! https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
6 YucnoBble MOCIEA0BATEIBHOCTH 15 1 https://m.edso0o.ru/7f419d08
7 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUS 18 1 bu6nunorexa LIOK
3HAHUHN https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0

Crp. 16




MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

7 KJIACC

Kon
NMpoBepPsieMOro
pe3yJbTarTa

1
1.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI OCBOCHHS] OCHOBHOIM
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

Ypcaa v BEIUMCICHUS

BpimonHsATe, coueras  yCTHBIE M [HCbMEHHBIE  INPUEMBI,
apudmeTnuecKkue AeUCTBUS C PAIIMOHAIBHBIMH YUCIIAMU

1.2

Haxomute ~ 3Ha4yeHWs]  4YUCIOBBIX  BBIPAXKEHWUM,  NPUMEHATH
pa3zHooOpa3Hble CIOCOOBI U MPUEMBI BBIUMCICHHS 3HAUEHUN JAPOOHBIX
BBIpOXEHUH, coJlepKaIuX OOBIKHOBEHHBIE U IECITUYHBIE TPOOH

1.3

[lepexomute oT oAHOW (OpMBI 3amuCH 4YHCeN K JAPYroi
(npeoOpa3oBbIBaTh  JAECATUYHYIO  ApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATUYHYIO, B YAaCTHOCTH, B OECKOHEYHYIO
JECATUIHYIO IPOOb)

1.4

CpaBHUBaTh U YIIOPSAI0UYMBATh PALIMOHAJIbHBIE YUCIIA

1.5

OxpyrisTh yucia

1.6

BBINONHATE NPUKHUIKY W OLIEHKY pE3yJIbTaTa BBIYMCICHUH, OLICHKY
3HAUEHUN 4YMCIOBBIX BBIPAXKCHWHW. BBIMONHATH nelcTBUA €O
CTENEHSIMU C HaTyPAJIBbHBIMU ITOKA3aTEISIMU

1.7

1.8

[IpuMeHATh NpU3HAKKA JENMMOCTH, PAa3j0KEHHE HAa MHOXUTEIU
HAaTypaJIbHBIX YHUCEIl

PCHIaTI) HpaKTI/IKO-OpI/ICHTI/IpOBaHHBIG 3a1a4u, CBA3aHHBIC C
OTHOILIEHUEM BEJIMYHH, MPOMOPIUOHATIEHOCTHIO BEJIUYHH,
NIPOLICHTaMHU, WHTEPIPETUPOBATE pPE3YIAbTATBl PEIICHUSA 3a1a4d C
y4€TOM OTpaHHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PacCMaTPHUBAEMbBIX
00BEKTOB

Anrebpanyeckue BbIpaXKEHUS

2.1

2.2

Wcnonp3oBarh anredpandyeckyr0 TEPMHHOJOTHIO M CUMBOJIHKY,
IIPUMEHSTH €€ B IPoLIecce OCBOEHHsI yUeOHOTro MaTepuaa

Haxoaute 3HadeHUs 6YKB6HHLIX BBID AKCHUM npu 3aJaHHBIX
SHAYCHHUAX MMEPECMCHHBIX

23

2.4

BoinonHATe 1peoOpa3oBaHUsl II€JIOTO  BBIPAKEHHUS B MHOTOYIEH
MIPUBECHUEM OJJOOHBIX CJIaraeMbIX, PaCKPhITHEM CKOOOK
BpINOAHATE YMHOKEHHE OJHOYIEHA Ha MHOT'OYIEH U MHOIOYICHA Ha
MHOTOYJIEH, TPUMEHATh (OopMysbl KBaJpaTa CyMMBl U KBajapaTa
pa3sHOCTH

2.5

Ocy1ecTBIATh pa30KEHHE MHOTOYJIEHOB HA MHOXKHUTENH C TIOMOIIBIO
BBIHECEHHSI 32 CKOOKH OOIIEr0 MHOXHTES, TPYNITUPOBKU CIaraeMbIx,
MpUMeHEeHUsI POPMYIT COKPAIIEHHOTO YMHOXKEHHUS

2.6

2.7

HpI/IMeHHTB npeo6pa303aHm[ MHOTI'OYJICHOB IJId PCHICHUSA Pa3JIMYHBIX
3ala4 U3 MaTeMaTukKu, CMCKHBIX IMPEAMCTOB, U3 peanLHoﬁ IPaKTUKU

Hcnonb30BaTh CBOWCTBA CTEMEHEW C HATYypadbHBIMU IOKa3aTeIsIMHU
JUTSI TIpe0Opa30BaHUs BRIPAKECHHI

YpaBHEHUs 1 HEPABEHCTBA

Crp. 17



3.1

Pemate JsMHENHBIE YypaBHEHHs C OJHOW IIEPEMEHHOMW, IIPUMEHS
IIpaBWIa MEPEX0AA OT UCXOJHOTO YPaBHEHHUS K PAaBHOCWIBHOMY €MY.
[IpoBepsTh, ABIAETCS JIU YACIO KOPHEM YPaBHEHUs

3.2

3.3

[IpumensTe rpaduueckue METOAbl MPH PEHICHHH JIMHEHHBIX
YPABHEHUU U UX CUCTEM

[TonOupats nmpuMepsl Hap YKCe, SBISIOMIMXCS PELICHUEM JIMHEHHOTO
YpaBHEHUS C ABYMs IEPEMEHHBIMU

3.4

CTtpouTth B KOOpAMHATHOMN TIOCKOCTH IpauK JTMHEHHOTO YPAaBHEHHS C
IBYMsI MEPEMEHHBIMH; MOJIb3YSICh TI'padUKOM, MPHUBOJIUTH MPUMEPHI
pellIeHns ypaBHEHUs

3.5

3.6

Pewmrate cuctemsl 1ByX JUHEHHBIX YPAaBHEHUN C ABYMS IIEPEMEHHBIMU,
B TOM 4HCIIE TpapUUeCcKu

CocTaBndTh U pemarh JUHEHHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX
YPaBHEHHUH 110 YCIOBUIO 3a/1a4k, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJja4¥ ITOJTYyYEHHBIN pe3yJIbTar

Koopaunats! u rpaduku. OyHKIMNA

4.1

N300paxaTh Ha KOOPIWHATHOM MPSIMOH TOYKH, COOTBETCTBYIOIIHE
3alaHHBIM KOOpAMHATaM, JIy4M, OTPE3KH, HHTEPBAJbl, 3allMCHIBATh
YHCJIOBBIE TPOMEKYTKH Ha aJIreOpanvdeckoM sI3bIKe

4.2

4.3

Ormeuatrh B KOOpHHHﬂTHOﬁ INIOCKOCTH TOYKHM II0 3aJaHHBIM
KOoOopJiMHaTamMm

Crtpouts rpaduku nuHeHbIX QyHkuuid. CTpouts rpaduk QyHKIUU Y
= [x|

4.4

4.5

4.6

OnuceiBaTh ¢ MOMOIIBI0 (HYHKIUN H3BECTHBIC 3aBUCUMOCTU MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMsI, PACCTOSHHE, II€HY, KOJHUYECTBO,
CTOUMOCTb, IPOU3BOIUTENILHOCTD, BpeMsi, 00bEM pabOThI

HaxonuTh 3HaueHune GyHKIMM 10 3HAYEHUIO e€ apryMeHTa

[lonumats rpaduyeckuii cnoco® TpeACTaBICHUS U aHAIM3a
nH(popMaluy, U3BIEKAaTh W HUHTEPIPETUPOBaTh HH(OpPMALMIO U3
rpaMKOB peasbHBIX MPOLECCOB M 3aBUCUMOCTEH

8 KJIACC
Kon

NpoBepsieMoro
pe3yJbTarTa

1

1.1

1.2

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

Yucaa ¥ BEIYMCICHUS

Hcnons30BaTh  HayaJbHBIE  MPEICTABICHUS O  MHOXECTBE
JNEUCTBUTEIIBHBIX YUCEN JJI1 CPABHEHUS, OKPYIJVICHUS U BBIYUCIICHUH,
n300paxkaTh JI€HCTBUTENbHbIE 4YHCIAa TOYKAMU Ha KOOPIMHATHOMN
IpsIMOI

[IpumeHsATH MOHATHE  aPU(PMETUUYECKOTO  KBAJAPATHOTO  KOPHA,
HaXOJUTh KBaJpaTHble KOPHHU, HCIONB3YsS IMPH HEOOXOAUMOCTH
KaJIbKYJISITOP, BBINOJIHATH MPE0Opa30BaHMs BbIPAXKEHUH, CoepKalux
KBaJpaTHbIE KOPHH, UCIOJIb3Ysl CBOWCTBA KOPHEN

1.3

Hcmonp30BaTh 3amMcH  OOJBIIMX M MaJIbIX YHCEI C ITOMOIIBIO
JECATUYHBIX Apo0el u cTeneHei uncna 10

Crp. 18



Anrebpanueckue BbIpaKeHUs

2.1

HpI/IMeHSITB IOHATHC CTCIICHHM C LOCJIbIM II0Ka3aTCJICM, BBbIIIOJIIHATH
HpeO6p330BaHI/I5[ BBIpa)KeHHfI, coacpxamumx CTCIICHU C 1LOCJIbIM
II0Ka3aTcjICM

2.2

BBIMONHATE ~ TOXAECTBEHHBIE  MPEOOpa30BaHUSA  PALMOHAIBHBIX
BBIPD)KCHHH HA OCHOBE IPaBWJ JACHCTBUHA HAJ MHOTOWICHAMH H
anreOpandecKuMu ApoOsIMu

23

PacknanpiBaTh KBagpaTHBIA TPEXUIEH HA MHOKHUTEIN

24

[TpumensTh mpeoOpa3oBaHUsl BBIPAKEHHUNA AJISI PEIICHHS Pa3InYHBIX
3a/1a4 U3 MAaTEMaTUKH, CMEKHBIX ITPEIMETOB, U3 PEalbHON IPAKTUKU

YpaBHEHHUs U HEpABEHCTBA

3.1

Pemate JsMHENHBIE, KBaJgpaTHbIE YPAaBHEHHMs U  PALMOHAIBHBIC
YPaBHEHUs, CBOJSLIMECS K HHUM, CUCTEMBI JBYX YPaBHEHUH C IBYMs
IIEpEMEHHBIMU

3.2

33

[IpoBomuTh mpoCTEWIINE MCCIECIOBAaHUS YPAaBHEHUHM U  CHUCTEM
YpaBHEHMH, B TOM 4YHCI€ C TPUMEHEHHEM TIpapUuecKux
IIpe/ICTaBIeHUI (yCTaHABIMBATh, UMEET JIM ypaBHEHUE WIH CHUCTEMaA
YPaBHEHMH pelIeHUs], €CIIM UMEET, TO CKOJIBKO, U Ipouee)

[lepexonuTs OT cioBecHOM  (OpPMYIHpPOBKM 3amauyu K  e€
anredpanvyeckol MOJIENM C MOMOILBIO COCTABJICHUS YPaBHEHUS WIIU
CUCTeMbl ypaBHEHUW, HWHTEPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4y MOJYUYEHHbIN pe3yIbTaT

3.4

[IpuMeHATHh CBOWMCTBA YUCIOBBIX HEPABEHCTB /JIsi CPABHEHUS, OLICHKH,
peliaTh JIMHEeWHbIE HEPaBeHCTBA C OJJHONM MEPEMEHHON U UX CHUCTEMBI,
naBaThb  rpauuecKkyr0  WUIIOCTPALMI0O  MHOXECTBa  PELIeHUM
HEpPaBEHCTBA, CUCTEMbl HEPABEHCTB

OyHKIMU

4.1

4.2

9 KJIACC

IloruMaTe W WCITOJIBE30BaTh (1)YHKHI/IOHa.TII)HBI€ IIOHATHUA U SA3BIK
(TepMHHBI, CHUMBOJHMYECKHE OO0OO3HAYEHUS), OINpeNeNiTh 3HAaYeHUE
(YHKIMHM TIO 3HAYEHUIO apryMEHTa, OMpENEsaTh CBOMCTBA (DYHKIIUH
1o e€ rpaduky

Crpouts rpaduku 3eMeHTapHbIX GYHKIUN BUA:

y=kix,y =x* y =x3, y = |X|, ONUCBHIBaTh CBOMCTBA YHCIOBON (H)YHKIIHH 11O
e€ rpaduxy

Kon
NpoBepPsIeMOro
pe3yjabTarTa

IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI OCBOCHHUS] OCHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbI OCHOBHOTI'O 00111ero 00pa3oBaHus

1

Yucna 1 BEIUUCIIEHUS

1.1

1.2

CpaBHI/IBaTI) U YHOOpAOOYMBATHE pPAlMOHAJIBHBIC W HPpalMOHAJIIBHBIC
qucia
BrrmmoHaTh apI/I(bMeTI/I‘—IeCKI/Ie }IeﬁCTBHH C palMOHaJIbHBIMU YUCIIaMH,

COoUCTast YCTHBIC U NMHUCbMCHHBIC HpI/IéMLI, BBIINIOJIHATH BBIYUCICHUA C
HppaivuOHAJIIbHBIMUA YK CIIaMU

Crp. 19



1.3

1.4

HaxonuTe 3HaueHust creneHeld ¢ LEIbIMU ITOKA3aTeNsIMU M KOPHEH,
BBIYMCIIATH 3HAUEHUST YUCIIOBBIX BBIPAKCHUN

OKpyrysTh NEHCTBUTENBHBIE YHCIIA, BBIIOJHATD IPUKUIKY PE3yJIbTaTa
BBIYMCIICHU, OLIEHKY YUCIIOBBIX BBIPAKECHUN

YpaBHEHHUs U HEpABEHCTBA

2.1

2.2

23

Pemlate  uHEHHBIE M KBAApAaTHBIE YPAaBHEHMs, YyPaBHEHUS,
CBOJISIIIMECS K HUM, NpocTeiine IpoOHO-paliioHaIbHbIEe YPABHEHUS

Pemrate cucTeMbl IBYX JTHHEWHBIX YPAaBHEHHIA C JBYMS IIEPEMEHHBIMHU
U CHUCTEMbI JIBYX YpaBHEHHI, B KOTOPBIX OJHO YPaBHCHUE HE SIBIISCTCS
JINHEHHBIM

Pemarp TekcTOBBIC 3a7auM anreOpandeckKuM CIOCOOOM C TIOMOIIBIO

COCTaBJICHHA YpaBHCHHA HJIHM CUCTEMBI JIBYX ypaBHeHI/Iﬁ C IBYMA
NCPCMCHHBIMU

24

2.5

2.6

[IpoBomuTh mpoCTEWIINE MCCIECIOBAaHUS YpPAaBHEHUHM U  CHUCTEM
yYpaBHEHMH, B TOM 4YHCI€ C TPUMEHEHHEM TIpapUuecKux
Ipe/ICTaBIeHUH (HallpuMep, yCTaHaBIMBaTh, UMEET JI YPaBHEHUE WU
cucTeMa ypaBHEHUH peleHusl, eClid UMEET, TO CKOJIbKO)

Pemlate  nuHEiHBIE  HEpPaBEHCTBA, KBaJApAaTHbIE  HEPABEHCTBA,
M300pakaTh PEIICHHE HEPABCHCTB HA YHCIIOBOW IMPSMOM, 3aIIMCHIBATH
pelieHue ¢ NOMOLIbI0 CUMBOJIOB

Pemrate cucTeMBl JIMHEHHBIX HCPABCHCTB, CHUCTCMbl HCPABCHCTB,
BKIIIOHAOIMe KBaApaTHOC HCPABCHCTBO, I/I306pa)KaTI> pemicHuc
CUCTCMbI HCPAaBCHCTB Ha YHUCI0BOM prlMOﬁ, 3alIMCbIBATh PCHICHHUC C
IIOMOIIBIO CMMBOJIOB

2.7

Hcnonws30BaTh HEpABEHCTBA MPH PELICHUH PA3JIMYHBIX 3a/1a4

3.1

DyHKIHUH

Pacno3naBate  QyHKIMM ~ u3yueHHBbIX  BuaOB.  Iloka3wiBaTh
CXEMaTUYECKH PacIoJIOKEHNE HAa KOOPAMHATHOMN TIOCKOCTH Ipa(pUKOB
¢byukumit Buna: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBucumoctu ot
3HaueHUH K03(PPUIMEHTOB, ONUCHIBATh CBOMCTBA (QYHKIUI

3.2

[loka3piBaTh CXEMAaTUYECKH PpACIOIOKEHHE Ha KOOPJIAMHATHON
IUIOCKOCTU TpadukoB GyHKUUH Buaa y = VX, y = |X| U omnMcChIBaTh
CBOICTBa PyHKIMI

33

Crpouts u wu300pakaTb CXeMaTHUYECKU TpapuKd KBaJPaTUUHBIX
(GyHKUIMH, ONUCBHIBATH CBOWCTBA KBAJpPaTHMUHBIX (QYHKIMH MO HX
rpaduxkam

3.4

PacnioznaBate kBajpaTuuHylo GYHKIUIO MO (Qopmysie, MPUBOIUTH
IpUMEphl KBAJApPAaTHUUHBIX (DYHKIUI M3 peasbHOW XKHU3HH, (DUBHKH,
reoMeTpUH

4.1

ApI/I(bMCTI/IquKa}I U TCOMCTPHUICCKAA ITPOTPECCUU

Pacnio3naBate apuMeTHYECKYI0 U T€OMETPUUYECKYIO TIPOTPECCHH TIPU
pa3HBIX croco0ax 3agaHus

4.2

BbINONMHATE BBIYMCIEHUS C HCIOJIb30BaHHEM (GOpPMYINl 7-TO 4JIeHA
apu(pMeTHUECKOW U TeOMEeTPUYECKON MPOrpeccHii, CyMMBbI MEPBBIX N
YJIEHOB

43

N3o0paxkaTs diieHbl MOCIEA0BATEIbHOCTH TOYKAMU Ha KOOPIWHATHOMN
IIOCKOCTH

Crp. 20



44

Pemrate 3a1a4u, CBA3aHHBIC C YHCIOBBIMM IIOCJIEIOBATEIBLHOCTSMU, B
TOM 4YHCIIe 33aJauyd U3 peaJbHOW JKU3HU (C HCIIOJIb30BaHUEM
KaJIbKYJISATOPA, HUPPOBBIX TEXHOJIOTHIA)
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna v BBIYKCICHUS
JpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0] OT OAHON (OPMBI 3aMUCH
1.1 npoberi k apyrou. [loHsTHE panMOHAIBHOTO YHMCIIA, 3alKHCh, CPaBHEHHE,
YHOPSAA0YMBAHUE PALIMOHATIBHBIX YHCEI
12 Apudmernueckue IeCcTBUS ¢ pallMOHAIBHBIMU YuciIaMu. Pemenue 3agay u3
peasbHOM MPaKTUKU HA YaCTH, Ha Jpoou
13 Crenenp C HaTypaJbHBIM IIOKa3aTeJeM: OIpeaesieHHe, NpeoOdpazoBaHue
BBIPa)KEHUI1 Ha OCHOBE OINPE/IEIEHNUs, 3aUCh OOJIBIINX YUCEll
14 [TponieHTHl, 3amUCh MPOLEHTOB B BUJE IpoOU M JpoOM B BUJAE HPOLICHTOB.
Tpu OCHOBHBIE 33/1a4 HA MIPOLIEHTHI, PELLICHUE 33/1a4 U3 PEeaJIbHOU IPAKTUKU
15 [Ipumenenne nOpU3HAKOB  JEIMMOCTH, pPAa3lOXKEHHE HAa  MHOXHUTEIU
HaTypaJIbHbIX YUCEIl
1.6 PeanbHple  3aBUCMMOCTM, B TOM 4Hcle I@psMas M oOpaTHas
IPONOPLUOHAIBHOCTH
2 AnrebpanuecKue BRIPAKCHHS
721 [IepeMeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAXKECHUS C NIEPEMEHHON. JlonmycTUMBIE
3HAUEHUs IEPEMEHHBIX
29 [IpencraBineHre 3aBUCHMOCTH MEXJy BEIMYMHAMU B BUIE (OPMYIIbL.
' Boruncnenus no popmyinam
73 [TpeoOpa3oBanue  OYKBEHHBIX  BBIPDAKEHHMH, TOXIECTBEHHO  PAaBHBIC
BBIPAXKECHUS
24 CBolicTBa CTENEHU C HATYpaJIbHbIM MOKa3aTesleM
25 OpnHowenbl U MHOrouseHsl. CreneHb MHOrowieHa. Clio)keHue, BbIUUTAHUE,
YMHOKEHUE MHOTOWJIEHOB
26 @DopMyJIbl COKpaIEHHOIO YMHOKEHHUS: KBapaT CyMMBI M KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOXKHUTEIN
3 YpaBHeHUs
31 YpaBHEHHE, KOpEHBb ypaBHEHU, TpaBuiIa npeoOpa3oBaHusl ypaBHEHUS,
PaBHOCHJIBHOCTb YpaBHEHH
39 JIuneliHoe ypaBHEHHE ¢ 9I[H0f1 nepeMefiHoﬁ, YUCJIO KOPHEW JIMHEWHOIO
YPaBHEHUS, PELLICHUE JIMHENHBIX YpaBHEHUN
33 CocraBnenue ypaBHeVHI/Iﬁ 10 YCJIOBHIO 33/1auu. PelleHne TEeKCTOBBIX 3a/ay C
MOMOIIbIO YpaBHEHUN
34 JluneitHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpaduk
Cucrema IByX JIMHEWHBIX YPaBHEHHHM C JABYMs NEpeMEHHbIMH. PemeHne
3.5 CUCTEM YpaBHEHHI criocoOOM MOoJACTaHOBKH. [IpuMepsl pereHus: TeKCTOBBIX
3a/1a4 € MOMOLIBIO CUCTEM YPABHEHHM
4 Koopaunats! u rpaduku. OyHKImn
4.1 KoopaunaTa Touku Ha mpsimMoi
49 qncnogme IPOMEXYTKH. PaccTosHne Mexy IByMS TOUKaMU KOOPAMHATHOU
npsiMOi
43 [IpssMmoyrospHast cuctema koopawHat, ocu Ox u Oy. AGciucca U OpIMHATA
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TOYKH Ha KOOpI[HHaTHOfI IIJIOCKOCTH

[Ipumeps! rpadukoB, 3agaHHBIX (opmyiaamu. UreHHe TpauKoOB peabHBIX

4.4 .
3aBHCUMOCTEM
4.5 [Tonsitue pynkuuu. ['paduk Gynkiuu. CpoiicTBa GyHKIIUN
4.6 Jlunetinas pynkmus, e€ rpaduk. 'paduk GyHKINN v = [X]
47 Fpa(bnqecE(oe pelIeHHEe JIMHEHHBIX YpPaBHEHHMM M CHUCTEM JIMHEHHBIX
yYpaBHEHUI
8 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS
1 Uucna v BBIYUCIECHUS
11 KBampatusiii kopenb u3 uyucna. [lonstue 00 wuppalMOHAIBHOM YHCIIE.
' JlecaTHYHBIC TPUOJIMKESHUST UPPALMOHATBHBIX YHCEI
CpoiicTBa apu(MeTHUECKUX KBaJIpaTHBIX KOPHEW W HMX NPUMEHEHHE K
1.2 MpeoOpa30BaHUIO YUCIOBBIX BBIPAKEHHUN U BBHIYUCICHUSIM. J[eHCTBUTENbHbBIE
qucia
1.3 Crenenb c 11e7IbIM TIOKa3aTesieM U e€ cBoiicTBa. CtaHmapTHas 3alKcCh Ynuciia
2 AnreOpanyecKkue BbIpaKeHUS
2.1 KBanpatHslii TpéxuieH, pa3ioKeHne KBaApaTHOro TpEXUWieHa Ha MHOKHUTEIU
2.2 Anrebpanyeckasi 1po0b. OCHOBHOE CBOMCTBO aliredpandeckoi apoodu
23 Crnosxenue, BBIYMUTaHUE, YMHOXKEHHUE, JIeTICHUE anre0Opandeckux Ipooeit
2.4 PanmonanbHble BRIpa)KEHUS ¥ UX TIpeoOpa3oBaHue
3 VYpaBHEHUsI U HEPABEHCTBA
31 KBanpatHoe ypaBHeHue, ¢Qopmyna KOpHEH KBaJpaTHOTO YpaBHEHHS.
) Teopema Buera
3.2 Pemenne ypaBHeHNH, CBOAAIIMXCA K IMHEHHBIM M KBaJPaTHBIM
3.3 [Tpocreiime ApoOHO-pallMOHATIbHbIE YPAaBHEHHUS
I'paduueckas uHTEpHpeTalnsl YpaBHEHUN € ABYMSI NEPEMEHHBIMH U CHUCTEM
34 JIMHEWHBIX YPaBHEHUH C JBYMs NepeMeHHbIMU. [IpumMepsl pemenus cucrem
HEJIMHEWHBIX YPAaBHEHUH C IByMS IIEPEMEHHBIMU
3.5 Pernienue TeKCTOBBIX 33a1a4 aJIreOpandeckuM crocoOom
3.6 UuncnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM ITEepeMEHHON
3.8 PaBHOCHIIBHOCTH HEPaBEHCTB
3.9 JIuneliHbpIe HEpABEHCTBA C OJJTHOM EPEMEHHOU
3.10 CucTeMbl TMHENHBIX HEPABEHCTB C OJTHOW ITEPEMEHHON
4 OyHKIMHU
41 [Tonatue ¢ynkuun. OOnIacTe oOMNpeAeNeHUS M MHOXKECTBO 3HAYCHHH
) ¢ynkuu. CriocoObl 3ajaHus PYHKIMHA
4.2 I'paduk pynkuuu. YreHne cBOMCTB GYHKIUH 1O €€ rpaduxy
43 [Ipumeps! rpadukoB QYyHKIIHMA, OTpaXkaroUX pealbHble IPOLECCH
44 OyHKIMM, OIHUCHIBAIOIIME TPSAMYI0O M OOpaTHyI0 MpPONOPLUUOHATIbHBIE

3aBUCHMMOCTH, UX l"pa(bI/IKI/I
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4.5

@yHKuuu y =x% y = x°

4.6 Oynkuun y = [x, y = |x]|
4.7 I'paduueckoe penieHre ypaBHEHUI U CUCTEM ypaBHEHUN
9 KJIACC
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 Yucia v BBIYUCIICHUS
11 ParnronanbHple uucna, HppalMOHATbHBIE YHMCIA, KOHEYHbIE U OECKOHEUHbIE
JECATUYHBIE POOH
MHOXeCTBO AEHCTBUTEIBHBIX YUCEN, IEHCTBUTEIbHbIC YUCIIAa KaK OECKOHEUHbIE
12 JecsTHUHbIe ApoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBHE MEX]Y MHOKECTBOM
JEHCTBUTENBHBIX YKMCEN U KOOpAUHATHOHN npsaAMoil. CpaBHEHHE 1€ CTBUTEIIBHBIX
qucen
1.3 Apudmerrdeckue 1HCTBUS C ACHCTBUTEILHBIMHU YUCIAMU
W3mepenus, npuOimKkeHus, olleHKH. Pa3Mepsl 00bEKTOB OKpYKAIOIIEr0 MHPA,
14 JUINTEIBHOCTh IPOLIECCOB B OKpyxXkaromeMm wmupe. [IpubnnxéHHoe 3HaueHue
BEJIMUMHBI, TOYHOCTh NpuOImkenus. Okpyriaenue uucen. [Ipukunka u oneHka
pe3yIbTaTOB BBIUMCICHUN
2 YpaBHEHHs U HEPABEHCTBA
2.1 YpaBHEHHUsI C OHON TEpEMEHHON
2.2 JluneitHoe ypaBHeHue. Penienue ypaBHeHUH, CBOJAIIUXCS K TUHEUHBIM
2.3 KBagpatHoe ypaBHeHue. Penienre ypaBHEHUN, CBOASIINXCS K KBaIPATHBIM
24 BI/IKB:dL[anTHoe YPaBHEHHUE. IIpuMepel pelieHus ypaBHEHUH TpeTbed U
4yeTBEPTOM cTeneHell pa3nokeHneM Ha MHOXKHUTEITN
2.5 Pemenne 1poOGHO-pallMOHANbHBIX YPaBHEHUN
2.6 Cucremsbl ypaBHEHUI
2.7 VYpaBHeHUE ¢ AByMS IEPEMEHHBIMU U €ro Tpauk
2.8 Pemenue cucrem IByX JIMHEHHBIX YPaBHEHU C JBYMsI IEPEMEHHBIMU
29 PemeHUI/Ie CHUCTEM [BYX YPaBHEHHMH, OJTHO M3 KOTOPBIX JUHEHHOE, a Jpyroe —
BTOPOI1 CTENEeHU
2.10 I'paduyeckas MHTEpIPETALHS CUCTEMBI YPAaBHEHUH C ABYMS IEPEMEHHBIMH
2.11 Pemienne TeKCTOBBIX 3a/1a4 alIreOpandecKuM Crioco0oM
2.12 YucioBblE HEPABEHCTBA U UX CBOMCTBA
2.13 Pelienne nuHENHBIX HEPABEHCTB C OJHOW IIEPEMEHHOU
2.14 Peienne cucreM ITMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOU
2.15 KBanpaTHble HEpaBeHCTBA
7216 I'paduueckass mHTepmpeTalyss HEPaBEHCTB M CHUCTEM HEPABEHCTB C JBYMs
NepPEMEHHBIMHU
3 DyHKIMHU
31 Ksanparuunas ¢ynkuus, e€ rpadpuk u cpoiictBa. [lapabGona, KOOpIUHATHI
BEPILKHBI MapadoJibl, OCb CAMMETPUHU NTapaboJIb
3.2 I'paduku byukmmit y=kx, y=kx+b u ux cBOMCTBa
33 ['paduku bynkmmit y=k/x, v = x* 1 X cBOWCTBa
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34 I'paduku QyHKIuMii , ¥ UX CBOICTBA
4 YucnoBkIe IOCIEI0OBATCIBHOCTH
41 Omnpenenenne U CrocoObl 33JaHUsl YUCIIOBBIX TOCJIEIOBATEIILHOCTEH. 3a1anue
MOCJIEIOBATEILHOCTH PEKYPPEHTHOU popMyIoi U HOpMYJIOH n-T0 YieHa
49 Apudmernueckas mporpeccus. Dopmynbl  n-ro  uwieHa apuPpMETHISCKOIN
MIPOTPECCUU, CYMMBI NIEPBBIX 71 YWICHOB
43 I'eomerpuueckass mnporpeccus. DopMysnbl 7-r0  WieHa TIE€OMETPUYECKOU
MIPOTPECCUH, CYMMBI TIEPBBIX 71 YWICHOB
44 N3o0paxkenue wieHOB apu(PMETHYECKOM W TeOMETPUYECKOH MPOrpeccHii
’ TOYKAMHU Ha KOOPJMHATHOM MJIOCKOCTH. JIMHEWHBINA U SKCITOHEHIIMATIBHBIA POCT
4.5 CJ105KHbBI€ TPOLCHTHI
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ITPOBEPSEMBIE HA OI'S 110 MATEMATHUKE TPEBOBAHUS K PE3YJIBbTATAM
OCBOEHHUA OCHOBHOM OBPA30OBATEJIBHON MPOT'PAMMbBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

Kon
NpoBePsSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJibTaTaM
OCBOEHHSI OCHOBHOI1 00pa30BaTe/ILHON NPOrPaMMbl OCHOBHOI'O
o0u1ero oopazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBarh IOHATUSAMHU: MHOXECTBO, I1OJAMHOXECTBO,
olepanuy HaJ MHOYKECTBAMHM; YMEHHME OIIEPUPOBATh IOHATHIMMU:
rpad, cBs3HBIH rpad, AepeBO, HHMKI, MPUMEHITh UX MPHU PELICHUU
3aJa4; yMEHHE UCIOJIb30BaTh rpaduueckoe MpecTaBlIeHue MHOXKECTB
JUISL OIIMCAHMsI pealIbHBIX MPOLIECCOB U SIBJICHMM, IIPU PELICHUH 3a/1a4y
U3 Jpyrux y4yeOHbIX MPEAMETOB

YMeHue OIICPHUPOBATL IMOHATHAMM: OIIPCACIICHHUC, aKCHMOMa, TCOpEMa,
A0Ka3aTejIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC UM  JIOXHBIC
BbBICKA3bIBAHUA, IIPHUBOAUTL IIPHUMCPLI W KOHTPIIPUMCEPLI, CTPOUTH
BHCKaSHBaHHﬂIIOTpHHaHHﬂ]MﬂCKaﬂﬂBaHHﬁ

YMeHue ornepupoBaTh MOHSATHSAMHU: HAaTypaJlbHOE YHCIIO, MPOCTOE M
COCTaBHOE YMCIIO, JEJIUMOCTb HATypaJbHBIX YHUCEN, IPU3HAKU
JETUMOCTH, IIEJI0€ YHCJIO, MOAYJb YHUCIa, OOBIKHOBEHHAs ApOOb M
JecsTUYHas OpoOb, CTAHIAPTHBINA BUJ YKCIA, pallMOHAIBHOE YHUCIIO,
UppalMOHAJILHOE YHUCJIO, apu(METUUYECKUIl KBaJpaTHbI KOpEHB;
YMEHUE BBINOJHATH JEHUCTBUS C YUCIAaMH, CpaBHUBATh U
yHOPSAIOYMBATh YHWCJIA, NPEICTaBIATh YHCIa HAa KOOPAWHATHOMN
NpsIMOM, OKPYIUIATh YHUCJIA; YMEHHUE JeNaTh MNPUKUAKY U OLEHKY
pe3yJibTaTa BBIYMCIECHUN

YMeHue onepupoBarh IMOHATUAMM: CTEIEHb C LEIBIM II0KAa3aTeseM,
apudmeTnyecKkuil KBaJApaTHBIM KOPEHb, MHOTOWIEH, ajlreOpanydeckast
IpoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHOW CTENeHU
00JbIlle €IWHULIBI; YMEHHE BBINOJIHATH pacu€rbl Mo (opmyram,
npeoOpa3oBaHusl LENbIX, JPOOHO-PAIlMOHAIBHBIX BBIPAKEHUH U
BBIPQ)KCHUI C KOPHSAMM, Pa3j0OKEHHE MHOIOUYIEHAa HAa MHOXKUTEIH, B
TOM YHCIIE€ C MCIOJIb30BaHUEM (QOPMYJ Ppa3HOCTH KBAJApaToB U
KBaJ[paTa CyMMBI U pa3HOCTH

YMeHHe onepupoBaTh NOHATUSAMU: YACIOBOE PABEHCTBO, YPAaBHEHHE C
OJHOM IIEPEMEHHOM, YHUCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHE peulaTh JUHEHHbIE U KBAApPATHBIC yPABHEHUS,
IpoOHO-pallMOHATILHBIE YPABHEHUS C OJHOM INEepeMEeHHOU, CHCTEMBI
JBYX JUHEHHBIX ypaBHEHWH, JTUHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble ¥ JPOOHO-pAIlMOHAIIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHCJIE NPU PEIIECHNHN 3a]1a4 U3 JPYTUX MPEIMETOB
U TPAKTUYECKHUX 3a1a4; YMEHUE MHCIOJIb30BaTh KOOPAUHATHYIO
NpSIMYI0 U KOOPJIMHATHYIO IUIOCKOCTb JJIsi WM300pa)KeHHsl pelieHui
YPAaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMU: QYHKIHS, Tpaduk QYHKIUH, HYITU
byHKIHH, MPOMEKYTKH 3HAKOMOCTOSIHCTBA, MIPOMEKYTKHU
BO3pacTaHusi, YyObIBaHWsS, HaAWOONIbIIee W HAUMEHbIEEe 3HAYCHUS
byHKIUY; yYMEHHE OIIEpUpPOBATH MIOHATUSAMU: npsmas
MPONOPIIMOHAILHOCTD, JTUHEHHAsT (QYHKIMsI, KBaJpaTH4Has (DYHKIUSA,
oOpaTHas TPOMOPIIMOHATBLHOCTh, Mapaboiia, TUrepOosia; yMEHHE
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10

CTpOUTH TpapuKu PYHKLIUH, UCIIOIB30BATh IPpauKU AJISl ONIPEICIICHUS
CBOMCTB IIPOIIECCOB M 3aBUCHMOCTEH, JJIsl pEIICHHs 3a7ad U3 JAPYTuX
yu4eOHBIX TIPEJAMETOB W PpEAIbHOW IKU3HM; YMEHHE BBIPAXaTh
(bopMyaMu 3aBUCHMOCTH MEKAY BETHYHMHAMH

Ymenue OIepupOBAThH MOHSTUSIMHU: MOCJIEZI0BATEIbHOCTb,
apupMeTHyecKkass M TEOMETpUYECKas  IPOTPECCHH;  YMEHHE
HCIIOJIb30BaTh CBOMCTBA IOCJENI0BATEIBHOCTEH, (HOPMYINIBI CyMMBI U
o0IIero 4jeHa MpH peleHUH 3a/ad, B TOM YHCJe 3a/1ad U3 JIPYTUx
y4eOHBIX MPEAMETOB U peaabHOU KUZHU

YMeHue pemiaTh 3alaud pa3HbIX TUIOB (B TOM 4YMCJE HAa HPOLEHTHI,
JOJU M 4YacTH, JBUXKEHHE, padoTy, IIEHYy TOBApOB M CTOMMOCThb
MOKYIIOK M YCIIyT, HAJIOTH, 3a/1a4M U3 00J1aCTH yIPaBJICHUS JINYHBIMU U
CeMEeHHbIMU  (MHAHCAMM); YMEHHME COCTaBISATH  BBIPAKCHUS,
YPAaBHEHUs, HEPAaBEHCTBA M CHUCTEMbl II0 YCIOBHUIO  3a/JauH,
UCCIIEIOBaTh IOJYYEHHOE PEIICHUE U OLCHWBATh IIPABJONOA00OHOCTD
IIOJIyYEHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh MOHATUAMU: GUTYpa, TOUKA, OTPE3OK, MpsiMasi,
7y, JIOMaHasi, yrojl, MHOIOyroJIbHUK, TPEyTrOJIbHUK, paBHOOEIPEHHbII
U PaBHOCTOPOHHUH TPEYTrOJIbHUKH, MPSMOYTOJbHBIM TPEYrONbHUK,
MeinaHa, OMCCEKTpUca M BBICOTA TPEYTOJIbHHKA, UYETHIPEXYTOJNBHUK,
napajienorpaMM, pomMO, TPSIMOYTOJbHHUK, KBaapar, Tpamneus;
OKpPYHOCTb, KpYT, KacaTejbHas; 3HAKOMCTBO C IPOCTPaHCTBEHHBIMU
¢durypamu; yMeHue pemiaTh 3aJadyd, B TOM YHCJE€ U3 MOBCEIHEBHOM
KU3HU, Ha HAXOXKJIEHUE T€OMETPUYECKUX BEJIMYUH C MPUMEHEHUEM
M3YYEHHBIX CBOMCTB GUTyp U (HakToB

YMeHue onepupoBarh MOHATUSMU: PABEHCTBO (UIYp, PaBEHCTBO
TPEYTOJIbHUKOB; IapalIeIbHOCTh U IEPIEHAUKYISIPHOCTh IMPIMBIX,
Yrojl MEeXAy MNpsIMbIMHM, NEPIECHANUKYJApP, HAKIOHHAs, IPOCKIUS,
nojobue ¢puryp, moio00HbIe TPEYTrOJIbHUKN, CUMMETPHUSI OTHOCUTEIBHO
TOYKM M TNPAMON; YMEHHE DPACIIO3HABAaTh PaBEHCTBO, CUMMETPHUIO M
nojxobue ¢uryp, napauielbHOCTh U MEPHEHIUKYIIPHOCTh MPSMBIX B
OKPY’KaroIlleM MHUpE

11

YMeHue omnepupoBaTh TOHATHUAMH: JUIMHA, PACCTOSHUE, YTOJ
(BenmMuMHA yrila, CHHYC U KOCHUHYC yIJa TPeyrojbHHUKa), IJIOLIa/b;
YMEHHUE OIEHUBATh Pa3Mephl MPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHpE; yMEHHE TMPUMEHATH (OPMYJBI TepuMeTpa U  IUIOIIATU
MHOTOYTOJIbHUKOB, JUTMHBI OKPY>KHOCTH W TUIOHIAJM Kpyra, oobema
MPSIMOYTOJILHOTO TapaUIeNIeNUNe1a; YMEHUE MPUMEHSITh MPU3HAKU
paBEHCTBA TPEYTOJILHUKOB, TEOPEMY O CyMME YTJIOB TPEYTOJIbHHKA,
teopemy Iludaropa, TpPUTOHOMETPHUYECKHE COOTHOIICHUS TS
BBIYMCIICHUS JUIMH, PACCTOSIHUM, IUTOIIAAeH

12

13

YMmenue wuzo0paxarb IUIOCKHE (UIyphl W WX KOMOMHAIIWH,
MIPOCTPAHCTBEHHBIE (UTYPBl OT PYKH, C TOMOUIbIO YEPTEKHBIX
WHCTPYMEHTOB U JJIGKTPOHHBIX CPEACTB IO TEKCTOBOMY MWJIU
CHUMBOJIBHOMY OIHMCAHHIO

YMmenue OIICpHUPOBATH INOHATHUAMMN: IpsAMOYTroJibHas CcuCTCMa
KOOpAHHAT, KOOpPAUHAThI TOYKHU, BCKTOD, CymMmMa BCKTOPOB,
MMPOU3BCACHUC BCKTOPA HA YHUCJIO, CKAJIAPHOC ITPOU3BCACHUC BEKTOPOB,
YMCHHE HCIIOJb30BaTh BCKTOPbBI W KOOPAWHATBI AJId IPCACTAaBJICHUA
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JAHHBIX W pELIeHMs 3aJad, B TOM 4YHCIE M3 JAPYyTruX Y4eOHBIX
IIPEIMETOB U PEAJIbHOM JKU3HU

YMeHue onepupoBaTh IOHATHUSAMHU: CTOJIOMKOBBIE M KPYIrOBBIE
IMarpaMMbl, — TaOMUIBl, cpenHee  apudmMeTHueckoe, MeIUaHa,
HauOoJibllee M HAaUMEHbIIEe 3HAYEHHUs, pa3Max 4YHUCIOBOrO Habopa;
YMEHUE  U3BJCKaTh, HWHTEPIPETUPOBATH M  MPeoOpPa3OBBIBATH
uHbOpMalLMIO, MPEJICTaBICHHYI0 B TaOIMLIAX M Ha JuarpaMmax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPeajbHBIX IPOLECCOB U
SBJICHUM; yMEHHME paclo3HaBaTb M3MEHYMBBIC BEIMYHMHBI B
OKpY KaroIleM MUpe

15

YMeHue onepupoBaTh TMOHATUSIMHU: CIyYalHBIA OMNBIT (CIy4alHbIN
OKCIIEPUMEHT), JJEMEHTApHOE COOBITHE (DJIEMEHTApHBIM HCXO[)
CIIy4aifHOTO OTIBITA, CIIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAWTh BEPOATHOCTH CIIYYaWHBIX COOBITUH B OMBITAX C
PaBHOBO3MOXKHBIMH DJICMEHTAPHBIMU COOBITHUSIMH; YMEHHUE pEIIaTh
3a/la4yl METOJIOM OPTraHHW30BAHHOTO TMepedopa W C HUCIHOJIb30BAHUEM
MpaBWJIa YMHOXKCHUS, YMEHHUE OIICHHBATh BEPOSATHOCTH PEATBHBIX
COOBITUI W SIBJICHWI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJIOBEPOSTHBIX COOBITHIA B OKPYXAlOIIeM MHPE W B IKH3HU;
3HAKOMCTBO C IMIOHSITHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOJIBIIINX YUCEII U €T0 POJIBIO B MACCOBBIX SIBJICHHSIX

16

YMeHue BBIOMpPATh TOIXOASIIMA W3YYCHHBIA METON IS PEHICHHS
3a7a4¥, MPUBOAUTH MPUMEPbl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B
MPUPOJAE U KU3HU, PACIIO3HABATH MPOSBJICHUE 3aKOHOB MaTeMaTUKHU B
HUCKYCCTBE, OIMCBIBATh OTIEJIbHBIE BBIIAIOIIMECS  PE3YJbTATHI,
MOJYYEHHBIE B XOJI€ Pa3BUTHS MAaTEMAaTHKU KaK HAyKH, MPHUBOJHUTH
MIPUMEPBI MATEMATUYECKUX OTKPBITUNA U UX aBTOPOB B OTEYECTBEHHOM
Y BCEMHPHOU UCTOPHUH
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IHEPEYEHDb 3JIEMEHTOB COAEPKAHMUS, ITPOBEPAEMBIX HA OI'D ITO
MATEMATHKE

Kon
1
1.1

IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
Yucna ¥ BBIYUCIICHUS
Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCEIT

OObIKHOBEHHBIE W JECATHYHBIE JApOOM, TPOLEHTH, OECKOHEYHbIC

1.2 MIePUOIUYECKHE TpoOH
13 PammonaneHbie ymucina. ApudMETHYECKHE OINepalud C paldoOHAIbHBIMU
YHCIIaMU
1.4 JleiicTBUTENbHBIC YKCTa. APUPMETHYCCKHE ONEpaIui C JCHCTBUTEIHLHBIMU
YHCIaMA
15 [TpubmmxEéHHbIC BbI‘lI/I(iJ'IeHI/Iﬂ, npaBujia OKPYIJICHHS, MPUKUAKA W OIICHKA
pe3yJbpTaTa BEIYMCICHUM
2 AnreOpandecKkue BbIpaKCHUS
2.1 BykBeHHbIe BbIpaKeHHUs (BBIPAKCHUS C TIEPEMEHHBIMH )
29 Crenenb ¢ 1enbiM mokazateneM. CTElneHb C palMOHAIBHBIM ITOKa3aTelIeM.
CBoOMCTBa CTCIICHU
2.3 MHOro4JIeHE
24 Anrebpanyeckas 1poOb
25 Apudmernueckuii  KOpeHb  HATypalbHOW  crenmeHd.  JIeWCTBUS  C
apru(pMETHYECCKUMH KOPHIMH HaTYpaJIbHOW CTCTICHH
3 YpaBHeHUs 1 HEPABEHCTBA
31 Lensre Hunp06H0-pauH0Ham)Hme ypaBHeHUsA. CHUCTEMBl M COBOKYITHOCTH
ypaBHEHUH
39 Lenble u apoOHO-panmoHanbHble HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTHU
HEPaBEHCTB
3.3 Penienue TekCTOBBIX 3a1a4
4 UuCIIOBBIC ITOCIIEIOBATEIBEHOCTH
4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKsT IOCIEI0BATEILHOCTEH
49 ApudmeTrnueckas U Teomerpuyeckas mnporpeccun. Dopmyna CIOKHBIX
MIPOIICHTOB
5 DyHKIMU
OyHkug, crnocodsl 3amanus ¢Gyskuuu. ['paduk  dynkuun. OOmacTh
ompeAeNeHusT W MHOXeCTBO 3HaueHud ¢yHkuuu. Hymm ¢dyHKIuu.
5.1. [TpomMexxyTKu 3HAKOMOCTOSTHCTBA. [IpoMEXYyTKH MOHOTOHHOCTH (DYHKITHH.
MakcuMymbl u  MHUHUMYMBI (GyHKOMUA. Hawubomnbiiee U HauMeHbIee
3Ha4YeHHE (PYHKIIMU HA TIPOMEKYTKE
6 KoopanHatsl Ha mpsiMO#l ¥ TIIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbl KOOPAMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuueckue GUTypsl U UX CBOMCTBA
7.2 Tpeyronbauk
7.3 MHOroyrojabsHUKI
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7.4

OKpy’>KHOCTb U KpYyT

7.5 N3mepenne reoMeTpu4ecKux BEIM4YMH
7.6 BekTophbl Ha MJI0CKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'pads
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