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IMNOACHUTEJIBHASA 3AIINCKA

Anrebpa SIBISIETCS. OJHHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMsI: OHAa 00ECTIEYNBAET U3YUYECHUE OPYTUX TUCIUILINH, KaK €CTECTBEHHO-
HAyyHOro, TaK W TyMaHUTAPHOIO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO MJis
IPOAODKEHUs 00pa30BaHUs U B ITOBCEIHEBHOM KU3HU. Pa3BuTre y 00ydaromumxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUM U CYIIHOCTH aireOpandecKux
abcTpakiuii, cnoco0e OTPAKEHHUsSI MATEMAaTUYECKON HAYKOM SIBJICHUI U MPOLECCOB
B NPUPOJE U OOILECTBE, POJM MATEMAaTHYECKOIO MOJECIHMPOBAHMUS B HayYHOM
NO3HAaHUM U B IIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIUMBIX JJIsl aIalTallid B COBPEMEHHOM ITU(GPOBOM
oOmecTtBe. M3ydyenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOM JEMCTBHSI U BBIBOBI,
dopMynupoBath yTBepkAeHUs. OcBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTUYECKOTO MBINUICHUSI OOYJarolIMXCsA: OHM HCHOJB3YIOT JACIyKTHUBHBIE H
WHAYKTUBHBIE PACCYXJEeHUs, 0000IIeHIEe W KOHKPETU3AINIO0, a0CTparupoBaHue u
aHasiornto.  OOyueHue  anrebpe  mpeAnojaraeT  3HAYUTENBHBIE  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIBHOCTH OOYYaroIMXCs, IO3TOMY CaMOCTOSITENIbHOE
pelleHue 3aa4 ABJSETCs peann3aleil 1esTeIbHOCTHOIO MPUHIIMIIA 00Y4YEeHHUS.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» ajii OCHOBHOIO
o011ero o0pa3oBaHrs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEITbHO-METOANYECKIE
auHUM: «Yucaa v BBIYMCICHUS Y, «ANreOpandeckie BhIpaKEHUs», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkiun». Kaxgas u3 3THX colepiKaTelbHO-METOIUYECKUX
JVHUHA pa3BUBACTCS HAa MPOTSHKEHUU TPEX JIET U3yUeHUs Kypca, B3aUMOJICHCTBYSI C
JpYTUMH €ro JuHusMU. B Xonae wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
MPUXOJIUTCS JOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mIporpaMMy y4eOHOro Kypca «Anredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEICTaBICHHbIE BO BCEX OCHOBHBIX pazenax
MaTeMaTHYECKOro 00Opa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  YHUBEPCAIBHOTO  MaTeMaThueckoro s3bika. CopaepkarenpHOW |
CTPYKTYpHOM OCOOEHHOCTBIO Yy4eOHOTO Kypca «Anredpa» SBISETCA €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMHM «Yucia W BBIYMCICHUS» CIYXKHT OCHOBOM JIJIst
JABHEUIIIETO M3yYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYArOIIMXCS
JIOTHYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUS MOIH30BATHCS alTOPUTMAMH, A
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsi IOBCEAHEBHON
®KU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopazoBaHus
CBSI3aHO C PALMOHAIBHBIMM M HPPALUOHAIBHBIMHM YHCIaMM, (HOPMHPOBAHUEM
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NPEACTABICHUI O JEHCTBUTEIBHOM 4YHCJE. 3aBEpUIEHUE OCBOEHHUS YHCIOBOM
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUArOIIMXCS
MaTEeMaTUYEeCKOro armrmapara, HeOOXOAUMOTro Ui pPEIIeHUs 3a]ad MaTEeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3aaady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHANBHBIX BhIpAXEHUN. AJredpa JEMOHCTPUPYET 3HAUCHHE MAaTEMAaTHUKH Kak
A3bIKa JJI1 TOCTPOEHUS MATEMAaTHYECKUX MOJIEIEH, OMUCAaHMUS IPOLIECCOB U
SBJICHMM peanbHOTO Mupa. B 3agaunm oOyueHuss aireOpe BXOIAT TaKKe
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKaMU
JNEeNYKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBaHne cUMBOJBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIBHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUISL OIMCAHUS M UCCIEA0OBAaHUS pa3HOOOPA3HBIX MPOLECCOB U SBJICHUN B MPUPOJIE
u odmecTBe. M3ydueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOJIb30BaTh PA3JIMYHbIE BBIPA3UTEIIBHBIC CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (OpMUpOBaHHE
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Yucna W BBIUUCICHUA», «Adredpanyeckue BbIpaXKeHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha u3yuenue yueOHoro kypca «Anredpay» orBoaurcs 306 yacos: B 7 kiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 gyaca B Hezelo).
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COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucia ¥ BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO] OT OAHOW (hopMBI 3amucu
npobeit k apyroil. IloHsATMe panMOHAIBHOIO 4HCIA, 3allUCh, CpPaBHEHUE,
yHOPSA0YMBAHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JeHCTBUS €
palrOHAIBHBIMU YKCIIaMU. Pelrenne 3amad u3 pealbHOM NPAKTHKWA HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[I0Ka3aTeJIeM: OINpEAeNIeHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIpEIEICHUs], 3aUCh 00NbIIMX yucesn. [IpouenTsl, 3anuce
IIPOLIEHTOB B BHUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33Jla4u Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaJbHOM MTPAKTUKH.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae mpsiMas U oOparHas
IIPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YUCIOBOE 3HAYECHUE BBIPAKECHUSA C IIEPEMEHHOU. JlomycTumble
3Ha4YeHUsA NepeMeHHbIX. [Ipencrasiaenue 3aBUCUMOCTH MEK1y BEJIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo dopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHMS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MIPOU3BEJCHUH, PABUIIA PACKPBITHS CKOOOK U NMPUBEICHUS MOAOOHBIX CIaraeMbix.

CBoJiCcTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpHounensl 1 MHOrouseHsl. CreneHb MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBaapaToB. Pazmoxenue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, MpaBuja MnpeoOpa3oBaHUs YypaBHEHMUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YHMCIIO KOPHEH JIMHEHHOIO
YPaBHEHUS, pELIEHUE JIMHEWHBIX ypaBHEHUH. COCTAaBIEHUE YpPABHEHUH IO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneiiHoe ypaBHEHHE C JIBYMs NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermieHue cucrem ypaBHEHUU
CIIOCOOOM TMOACTaHOBKHU. I[IpuMepbl pelieHusi TEKCTOBBIX 3a/ad C IOMOIIbIO
CUCTEM YPaBHEHUM.

DOyHKIUU
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KoopauHara Touku Ha npsiMou. UucnoBble NpOMEXYTKU. PaccTosinne Mexny
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[TpssmoyronbHasi cucteMa koopauHat, ocu Ox u Oy. AGciycca u opJauHaTa
TOYKH Ha KOOPJIMHATHOM I10cKOCTH. [Ipumeps! rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CpoiictBa pynkuwmii. Jluneitnas Gyukuus, e€ rpaduk. ['padux dpyHxmm
y = [x|. I'paduueckoe pemieHne NTMHEWHBIX YpaBHEHUH M CHUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucsia ¥ BIYMCICHUS

KBagparHbeiii kopeHb U3 uwucia. [loHsTHEe 00 UppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIbHBIX yucen. CBolcTBa apupMETHUYECKHUX
KBaJIPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPEoOpa30BaHUI0 YUCIOBBIX BBIPAKEHUIN
Y BBIYUCJICHUAM. J{efiCTBUTENbHBIC YUCIIA.

CrerneHb ¢ LeabIM IMOKa3aTeneM 1 €€ cBoricTa. CTaHmapTHas 3alKCh YNCIA.

AnreOpanyeckre BhIpaKeHUSIAJIredpandeckue BbIpaKeHUs

KBampaTHbpiii  TpE€XwieH, pas3loKEHHWE KBAJPAaTHOIO TpPEXWIEHA HA
MHOKHUTEJIN.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anredOpanueckoil apoowu.
CrnoxeHve, BBIYMTAHHE, YMHOXXEHHE, JeJCHHE alreOpandecKux ApoOer.
ParnmonanbpHble BEIpaKEHUS M UX NpeoOpa3zoBaHUeE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHHS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJIpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienvue ypaBHEHHM, CBOIAIIMXCS K JTUHEUHBIM U KBAJIPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIBHBIE YPABHEHMUS.

['padrueckas mHTEpnperaurs ypaBHEHUN C IByMsI IEPEMEHHBIMU U CHCTEM
JVHEWHBIX YpaBHEHHWW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEWHBIX YPABHEHU C IByMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aj1a4 alredpanyeckuM CrocoooM.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OIHOW IIEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsitue @ynkuuu. OOnacTh OMNpEACeHUs] W MHOXKECTBO 3HAYEHUU
dbynakuun. CriocoOb! 3a1anust PyHKITUH.

I'padux ¢ynkumu. YUrenne cBoicTB dyHKumuu mno e€ rpaduky. [Ipumeps
rpadukoB QPyHKINIHA, OTPaXKAIOIIUX PEAbHbBIE MPOIIECCHI.
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OyHKIMY, ONMUCHIBAIOIINE TPSIMYI0 U OOpaTHYI MPOMOPIMOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. Oyukimn y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KJIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE APpoOu. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
Kak OECKOHEUHbIE JecATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBHUE
MEXKIY MHOKECTBOM JEHUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHEHHE JIEWCTBUTENIbHBIX YHCEN, AapU(PMETUYECKUe JEHUCTBUS C
JEHCTBUTEIbHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKpYXAlOUIETO MHpa, AJIUTEIBHOCTh IMPOIECCOB B
OKPY’KaroIeM MHUpE.

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIIIeHHE
yucen. [[puknaka u oneHka pe3yJibTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOJSAIIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHHN, CBOASIIMXCS K KBaJApPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPETbEW U YETBEPTOU
CTETICHEN Pa3I0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHUW. PelieHne TEKCTOBBIX 3a/iady
aNredpandyecKuM METOJIOM.

VYpaBHeHUE ¢ AByMSI NEPEMEHHBIMU M ero rpaduk. PemeHue cuctem AByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
UHTEpIIPETalHs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3a71a4 alreOpanyeckum crocoooM.

YucnoBble HEPABEHCTBA M UX CBOWCTBA.

PemieHre JMHENHBIX HEPABEHCTB C OJHOM mnepeMeHHou. PemienHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM TmiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

OyHKIMNPYHKIUA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabomna, KoopaAuHATHI
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHUH MAPaA0OJIBI.

Ipadbuxu Gyuxumit: y =kx, y=kx + b, y =k/x, y=x3, y =Vx, y = x| , 1 ux

CBOMCTBA.
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Yucnosele  mocnenoBaTeabHOCTHUHCI0BbIE  MOCIEA0BATEILHOCTH M
Nporpeccun

[IoHsAiTHE YHCIIOBOM IOCIENOBATEIBLHOCTH. 3aJaHME IIOCIEI0BATEIBHOCTH
peKkyppeHTHOI (popMyoit u hopmysol n-ro YieHa.

ApudmeTrnueckass U reoMeTrpuueckas mporpeccuu. @opmyinbsl n-rO 4ieHa
apu(pMeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI TIEPBBIX 71 UJICHOB.

N300paxeHne 4YIeHOB apuUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnoxHBIE TIPOLIEHTHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TTPOI'PAMMBI YYEBHOI'O KYPCA «AJITEBPA» HA
YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yabTaThbl OCBOCHHUS MTPOTrpaMMBbl YHEOHOTO Kypca «AJredpa» XapakTepus3yroTcs:

1) naTrpuoTHYecKOe BOCIMTAHME:

MPOSIBIICHUEM HMHTEpPECa K MPONUIOMY M HACTOAILIEMY POCCHUMCKOM MaTEMAaTHKH, LEHHOCTHBIM OTHOUIEHUEM K
JOCTHXKEHUSAM POCCHMCKUX MATEMATHKOB U POCCHUICKON MAaTEMATUYECKOM IIKOJIBI, K HCTIOJIb30BAHUIO 3TUX JOCTUKECHUHN B
JPYTUX HAyKaxX U MPUKIAIHBIX chepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEN TpaxJAaHWHA | peaju3allid €ro TMpaB, MPEIACTaBICHHUEM O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUN, MPOLEAYpP TPa)xJaHCKOTO OOIIECTBa
(HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKICHUIO 3THUYECKUX MPOOJIeM, CBS3AHHBIX C MPAKTUUYECKUM
MPUMEHEHUEM JOCTHUKEHUN HayKH, OCO3HAHUEM BaKHOCTH MOPAJTbHO-3TUUYECKUX MTPUHIIUIIOB B ACSATEILHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAHOBKOI Ha aKTUBHOE y4acTHE B PEUICHUU NMPAKTUYECKUX 3a/1a4 MATEMAaTHYECKON HANpPaBIECHHOCTH, OCOZHAHUEM
BOXHOCTH MaTEMaTUYECKOTO 00pa30BaHUs HA MIPOTSHKEHUHU BCEH KM3HM JJIS YCIICIIHON MPO(EeCCUOHAIBHOM ESITETbHOCTH
Y pa3BUTHEM HEOOXOJMMBIX YMEHUHN, OCOBHAHHBIM BBIOOPOM U MOCTPOCHUEM UHIUBUIYAIBHOW TPaeKTOPUU O0Opa3oBaHUs
Y )KM3HEHHBIX [JIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOIMOHATBHOMY U ICTETHYECKOMY BOCIPHUSATHIO MAaTEeMaTHYECKUX OOBEKTOB, 3a/lay, PEIICHUH,
paccyXJaeHui, yMEHUIO BUJIETh MaTEMAaTUUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpHEHTaIle! B JEATEILHOCTH HA COBPEMEHHYIO CUCTEMY HAYUYHBIX MPECTABICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS 4YEJIOBEKAa, MPUPOJALI W OOIIECTBA, IMOHUMAaHWEM MATEMAaTHYECKONM HayKh Kak cQepbl YeIO0BEUYECKOU
NEATEIIbHOCTH, ATANoB €€ Pa3BUTHUS W 3HAYMMOCTU ISl PA3BUTHS IMBWIM3ALMM, OBJIAJCHUEM SI3BIKOM MATEMAaTUKU U
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MaTEeMaTUYECKOU KYJIbTYpPOi KaK CPEeICTBOM MO3HAHUS MUPA, OBJIAJICHUEM NPOCTEUIIMMU HABBIKAMU HCCIIEIOBATEIbCKON
NEeSATEIbHOCTH;

6) puznueckoe Bocnuranue, GopMUpPOBaAHME KYJIbTYPHI 310POBbSI H IMOLHMOHAJIBHOI0 0JIArONOJIYYMS

TOTOBHOCTBIO IPUMEHSTh MATEMaTUUYECKHE 3HAHUSI B UHTEPECAX CBOETO 3710POBbs, BEIEHUS 3J0POBOr0 00pa3a XKU3HU
(3m0poBO€ MHUTaHUE, COAJAHCUPOBAHHBIM PEXUM 3aHATHM U OTAbIXa, peryjspHas (u3nueckas aKTUBHOCTD),
c(OpMUPOBAHHOCTHIO HaBBIKA PEIICKCHH, TPU3HAHIUEM CBOETO MPaBa Ha OMIMOKY U TAKOTO )K€ MpaBa JIPYroro 4eIoBeKa;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

OpUEHTALlMEN Ha MPUMEHEHHE MaTeMaTUYECKUX 3HAHUN JJIs pelieHus 3a/1a4 B 00JaCTH COXPAHHOCTH OKPYXKaroulei
Cpelbl, IJIAHUPOBAHUS IOCTYIKOB M OLEHKM HMX BO3MOXHBIX IOCIEACTBUM I OKPYXKAIOLIEH Cpelbl, OCO3HAHUEM
r7100aJbHOTO XapaKTepa 3KOJOTHYECKUX MTPOOJIEM U MMyTeH X PEIICHNUs;

8) ajanTanus K H3MEHSIIOIMMCS YCJIOBUSAM COLMAIBHON U PUPOJAHOM Cpelbl:

TOTOBHOCTBIO K JIEWCTBHSIM B YCIOBHUSIX HEONPEIEIEHHOCTH, MOBBILIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTHU Y€pe3
IPAKTHYECKYIO IEATEIbHOCTh, B TOM YHUCIE YMEHHUE YUUThCS Y IPYTUX JIFOJeH, IproOpeTaTb B COBMECTHOM EATEIbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOAMMOCThIO B (D)OPMUPOBAHMM HOBBIX 3HAHWW, B TOM 4YHCIE€ (OPMYJIUPOBATH UIEH, MOHATHS, TUIIOTE3bI 00
OOBEKTaX U SBJIEHUSAX, B TOM YHCJIE€ paHEe HEU3BECTHBIX, OCO3HaBaThb Je(PUIMUTHI COOCTBEHHBIX 3HAHUU H
KOMIIETEHTHOCTEH, IJITAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYalMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIMIO KaK BBI30B, TPEOYIOIIHIA
KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIE PEIIEHUS U JNeHCTBUs, (OPMYIUPOBATH U OLEHUBATh PUCKU U MOCIEACTBUS,
dhopMUpOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue 1eicTBUA:
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e BBIBIATh U XaPAKTEPU30BATH CYIICCTBCHHBIC IMPU3HAKA MATEMAaTHYECKHX OOBEKTOB, TMOHSATHN, OTHOIICHUHN
MEXIy TMOHATUAMH, (POPMYIHpPOBATH OMNpPENEICHUS TIOHATHN, YCTaHABIMBATH CYIIECTBEHHBIM MpPU3HAK
KJaccu(uKaIym, OCHOBaHUSI JIJIsl 000OIIEHNS U CPAaBHEHHUSI, KPUTEPUHU TIPOBOIUMOTO aHAIIH3a,;

e BOCIpPUHUMATH, (OpMyIHUpOBaTH W MNPeoOpa3OBbIBATh CYXKACHUS: YTBEPAMUTEIbHbIE U OTpHUIIATEIbHBIE,
€IMHUYHbIE, YaCTHBIE U OOIIHE, YCIOBHbIE;

e BBIBIISITH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H 1 MPOTUBOPEUNs B (PaKTax, JaHHBIX, HAOTIOICHUAX U
YTBEPKICHUSIX, TIPEIIaraTh KPUTEPUH TSI BBISIBJICHUS 3aKOHOMEPHOCTEH U MMPOTHBOPEUHH;

e JleJaTh BBIBOJBI C WCIIOJB30BAHUEM 3aKOHOB JIOTUKH, JIEIYKTUBHBIX M WHAYKTHUBHBIX YMO3aKIIOUYEHUH,
YMO3aKJIFOUCHUM 110 aHAJIOTHH;

e pa30bupaTh JOKa3aTeIbCTBA MATEMAaTHYECKUX YTBEPXKJIEHUW (MpsIMble W OT NPOTUBHOIO), MPOBOJIUTH
CaMOCTOSATEIILHO HECIIOKHBIC TOKA3aTEIbCTBA MATEMATHICCKUX (PaKTOB, BRICTPAMBATh apTyYMEHTAITHIO, IPUBOIUTH
MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYIKICHHUS,

e BBIOMpATh CHIOCOO pelieHus: yueOHOM 3aaun (CpaBHUBATh HECKOJIBKO BapHAHTOB pEIICHUs, BbIOMpaTh Hanboliee
MOAXO/ISIIINN ¢ YUETOM CaMOCTOSTENIbHO BBIICIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeIbCKHe 1eiiCTBUS:

e HCIIOJBH30BAaTh BOMPOCHI KaK MCCIICMIOBATCIbLCKHM WHCTPYMEHT TIO3HaHHS, (OPMYIUPOBATh BOMPOCHI,
buKCcUpyIONe MPOTHBOPEUYUE, TPOOIEMY, CaMOCTOSTEIHHO YCTAaHABIMBATh MCKOMOE W JaHHOE, (OopMHUPOBATH
TUIOTE3Y, aprTyMEHTHUPOBAThH CBOIO TIO3UIUIO, MHEHHUE;

e TMPOBOJUTH MO CAMOCTOSITEILHO COCTaBJICHHOMY TUTAHY HECJIOKHBIN IKCIIEPUMEHT, HEOOJIBIIIOE HCCIIEIOBAHUE TIO
YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTHYECKOI0 00BEKTA, 3aBUCUMOCTEN 00bEKTOB MEXKTy COOOI;

e CaMOCTOSITEIBHO (opMynupoBaTh OOO0OIIEHUS U BBIBOJBI IO pe3yJbTaTaM MPOBEAECHHOTO HAOIIOACHUS,
WCCJIEIOBAHMUSI, OIEHUBATH JOCTOBEPHOCTH MOJIYICHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHMIA;

e TPOTHO3UPOBATH BO3ZMOXKHOE PA3BUTHE MPOIIECCA, a TAKXKE BBIABUTATH MPEIOIOKEHHUS O €r0 Pa3BUTUU B HOBBIX
YCIIOBHUSIX.

Pabora ¢ unpopmanmeii:
e BBIABIISITH HEIOCTATOYHOCTH M M30BITOYHOCTH HH(POPMAITUHU, TAaHHBIX, HEOOXOIUMBIX TSl PEIICHUS 3a/1a4H;
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e BBIOMpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UH(POPMAIINIO Pa3IMUHBIX BHIOB U (HopM
IIPEICTABIICHHUS;

e BbIOMpaTH QopMy IpencTaBiIcHUs UHYOPMAMK U WILTIOCTPUPOBATH PEIIaeMble 3a/1a4l CXEMaMHU, TuarpaMMaMu,
WHOM TpauKOM U MX KOMOMHAIUSAMU;

e OIICHMBAaTh HAJAE&KHOCTh MHQOpPMAIMM IO KPUTEPUSAM, NPEAJIOKEHHBIM YUMTEIEM WIN CHOPMYJINPOBAHHBIM
CaMOCTOSATEIBHO.

KoMMmyHMKaTHBHBIE YHMBeEpPCaJbHbIe y4eOHbIe JeHCTBUS:

e BOCHPUHUMATH U (POPMYIHPOBATH CYKJIECHUS B COOTBETCTBUM C YCIOBHSIMHU U LEISIMH OOILIEHUS, SCHO, TOUHO,
I'PaMOTHO BBIPAa)KaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U IMCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PELICHUS
3a/1a4i, KOMMEHTHPOBATh IIOJyYE€HHBIN PE3YJIbTaT;

e B XOJ€ OOCYXJEHHUs 3aJaBaTh BOMNPOCHI MO CYIIECTBY OOCYXJIaeMOW TeMbl, MPOOJEMBbI, pelIaeMon 3aJayd,
BBICKA3bIBaTh MJIEH, HAICJICHHBbIE HA TOHMCK PELIEHUsS, COMOCTABISATH CBOM CYXIEHHUS C CYXKACHUSIMHU APYTUX
YYaCTHUKOB Juajnora, oOHapyXMBaTh Pa3jMuue€ U CXOJCTBO IMO3ULUH, B KOPPEKTHOW ¢opme (popMyIrpoBaTh
Pa3HOIUIACHSI, CBOU BO3PAXKEHUS;

e TMPEACTaBIATH PE3YJbTAThl PELICHUS 3aJa4d, SKCIEPUMEHTA, UCCIEI0BAHUS, TPOEKTA, CAMOCTOATENLHO BHIOMPATH
dbopmaT BBICTYIUICHUS ¢ YYETOM 3aj1ay MIPE3CHTAIMU U OCOOCHHOCTEHN ayIuTOPUH;

e IIOHMMATh W HCIOJb30BaTh MPEUMYIIECTBA KOMAHAHOW M HMHJMBHAYaJIbHOW pabOTHl NMPH PEUICHUU Y4EOHBIX
MaTeMaTUYECKHX 3a/1a4;

e IPUHMMATH 1LIEJIb COBMECTHOM NEATENIbHOCTH, IUIAHWPOBATH OPTraHU3allMI0 COBMECTHOH palOThI, paclpeneisiTh
BU/JIbI pabOT, TOrOBApUBATHCA, 00CY X AATh MPOLECC U pe3yabTaT padoThl, 0000IIaTh MHEHHSI HECKOJIBKUX JIFOJIEH;

e YYacTBOBaTh B IPyHNOBBIX (popmax paboThl (0OCYkJeHHsA, OOMEH MHEHHSIMHU, MO3TOBBbIE IITYPMbI U APYTHE),
BBITMOJIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOM ACUCTBHS C JPYTMMH Yj€HAMH KOMaHMbI, OLICHUBATh
Ka4yeCTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUIM, CHOPMYIUPOBAHHBIM YYACTHUKAMU B3aUMO/ICHCTBUS.

PerynsiTuBHBIC YHHBepcaJbHbIe y4eOHbIe NeiCTBUSA

Camoopranusanus:
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e CaMOCTOSITEIIBHO COCTABJISITH IUIaH, aJTOPUTM PEUICHUS 3a1a4ydl (WK ero 4acTbh), BHIOMPATH CIIOCOO PEIICHUS C
y4€TOM HMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
pelieHui ¢ y4éToM HOBOM MH(POPMAIIH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBINH HHTEJICKT:

e BJAJETh CIOCOOAMM CAMONPOBEPKHU, CAMOKOHTPOJIS IIPOLIEcCca U Pe3yJibTaTa pELIeHUs] MaTeMaTHUYECKON 3a/1auH;

e MPEABUAECTH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPH PEILICHUH 33a4l, BHOCUTHb KOPPEKTUBBI B JIEATEIIBHOCTh
Ha OCHOBE HOBBIX OOCTOSITENIbCTB, HAWIEHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OIICHUBAaThb COOTBETCTBHE pe3yjbTaTa JEATEIbHOCTU IOCTABICHHOW II€IM U YCIOBUSAM, OOBSICHATH MPUUYHHBI
JOCTHKEHUS UM HETOCTHXKEHUS 1IEJIH, HAXOAUTh OIIMOKY, 1aBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIbTATDBI

K konIity oOydeHus B 7 kiaacce 00y4yaroIUIiCs MOTYUYUT CIAETYIONUINE MPEIMETHBIC PE3YIbTaThI:

Yucia 1 BbIYMCICHUS

BbINONHATH, cOYeTast yCTHBIE M MUChbMEHHBIE MPUEMBI, apu(PMETHUECKUE ACUCTBUS C pAllMOHATBHBIMU YHCIAMHU.

Haxonuth 3Ha4eHMS YHCIIOBBIX BBIPAKEHUHN, TPUMEHSITH Pa3HOOOPa3HbIE CIIOCOOBI M TPUEMBI BHIYUCIICHUS 3HAUCHHM
JTPOOHBIX BBIPAKEHUM, COEPIKAITNX OOBIKHOBEHHBIC U JECATUUHBIC POOH.

[lepexoauTh OT OAHOW (POPMBI 3aMCH YUCEN K ApPYyroM (mpeoOpa3oBbIBATh JECATUYHYIO IpOoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO IECSITUYHYIO IPOOB).

CpaBHUBATH U YNIOPSAIOYMBATH PAIUOHAIIBHBIC YUCJIA.

OKpyIJsTh Ynca.

BpINONHATE NMPUKUJIKY W OLIEHKY pe3yJibTaTa BBIYMCIICHUM, OLEHKY 3HAUYCHUM YUCIJIOBBIX BBIPAXKECHUHU. BBINOIHATH
JEHUCTBUS CO CTENEHSIMU C HATypajIbHBIMU MOKA3aTEISIMU.

[IpuMeHsTh MPU3HAKYU AETMMOCTH, Pa3JIoKEeHUE HA MHOKUTENU HATypaIbHBIX YHCEIL.

Pemiatb mNpakTUKO-OPUEHTHUPOBAHHBIE 3aJlauyd, CBSI3aHHBIE C OTHOIICHUEM BEJIMYHMH, MPOMOPLUHUOHAIBHOCTHIO
BEJIMYMH, MPOLEHTAMHU, WHTEPIPETUPOBATH PE3yNbTaThl PEIICHUS 3aJady C YYETOM OrpPaHUYEHUM, CBSI3aHHBIX CO
CBOMCTBaMHU paccMaTpUBAEMBbIX OOBEKTOB.
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AuredOpanyeckKue BbIpaKeHU

Hcnonp30BaTh anreOpandeckyrd TEPMUHOJOTHUIO W CHUMBOJIMKY, MPUMEHATHh €€ B MPOIECCe OCBOCHHS Y4eOHOTO
MaTepuraa.

Haxoauts 3HaueHus1 OyKBEHHBIX BBIPAKEHUH MPU 33JJaHHBIX 3HAUCHUSAX IEPEMEHHBIX.

BeimonHATe peoOpa3oBaHus LIEIOT0 BBIPAXKEHHUSI B MHOTOWIEH MPUBEACHUEM IOJ0OHBIX ClIaraéMbIX, PACKpPhITHEM
CKOOOK.

BBINOMHATS YMHOXEHHE OJHOUYJICHA HA MHOTOWIEH U MHOTOWIEHA HA MHOTOYIEH, MPUMEHATh (POpMyssl KBajapaTa
CYMMBI U KBaJpara pa3HOCTH.

OcCyliecTBIATh pa3iokKEHUE MHOTOWIEHOB HA MHOXHTEIU C ITOMOIBIO BHIHECEHHS 32 CKOOKM OOIIETr0 MHOXHTEIS,
IPYNIHUPOBKYU CIIAraeéMbIX, IPUMEHEHUSI (POPMYIT COKPAIIEHHOTO YMHOKEHUS.

[IpumensTh mpeoOpa3oBaHrsd MHOTOUWICHOB ISl PELIECHUS Pa3IMYHbIX 337a4 U3 MATEMATHKH, CMEXHBIX MPEIMETOB,
U3 pEAIbHOW MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEN ¢ HATypalbHBIMU MOKA3aTENSIMU JJIs1 IPE0Opa30BaHus BbIPAXKEHUI.

YpaBHeHUS U HEPABEHCTBA

Pemare nuHENHBIE ypaBHEHHUS C OJHOM IMEPEMEHHOM, NIPUMEHsSS IMPaBWIA MEPEXOJA OT UCXOAHOTO YPaBHEHHUS K
PaBHOCWIBHOMY eMy. [IpoBepsTh, SIBISETCA JIM YUCIO KOPHEM YPABHEHUS.

[IpumeHsTh rpadguueckue METOAbl P PEIICHUH JIMHEUHBIX YPABHEHUN U UX CHUCTEM.

[TonGupath mpUMepsI Nap YUCE, ABISIOUIMXCS PEIICHUEM JIMHEHHOTO YPaBHEHUS C ABYMS IEPEMEHHBIMHU.

CTpouTh B KOOPAMHATHON MJIOCKOCTHU I'paUK JIMHEHHOTO YpaBHEHUS C ABYMsS MEPEMEHHBIMU, MOJIb3YSACh rpapuKoM,
IIPUBOJUTH NPUMEPHI PELIEHUS YPABHECHHUS.

PemaTe cucteMbl IByX JIMHEUHBIX YPaBHEHUM C ABYMs IEPEMEHHBIMH, B TOM YHCJIE€ Tpa(UUecKu.

CocTaBnsaTh W pewiarh JHHEWHOE YpPAaBHEHUE WM CUCTEMY JIMHEWHBIX YPAaBHEHHM IO YCJIOBHIO 3a/1ayH,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4H IIOJIYYEHHBIN PE3YIIbTaT.

DyHKIUU

N300paxkaTb Ha KOOPAMHATHOW NPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM KOOpAMHATAM, JY4YHd, OTpPE3KH,
WHTEPBaJIbl, 3alUCHIBATh YUCIOBbIE TPOMEKYTKU HA aNreOpandyeckoMm si3bIKe.
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OtmedaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAMHATAM, CTPOUTH rpauKku THHEHHBIX (YHKITHHA.
CrtpouTts rpaduk GpyHkIuu y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (YHKIIMA W3BECTHBIE 3aBUCUMOCTH MEXIY BEITUYMHAMH: CKOPOCTh, BPEMsi, pacCTOSHUE,
1[€Ha, KOJIMYECTBO, CTOUMOCTb, IPOU3BOIUTEIHLHOCTh, BpEMsi, 00bEM pabOTHI.

Haxonutb 3HaueHne PyHKIIMHU 10 3HAUCHUIO €€ apTryMeHTa.

[TornmaTe Tpaduueckuii crmoco® MpeACTaBICHUS W aHaidu3a WH(POpMAIMW, W3BJICKaTh W WHTEPIPETHPOBATH
uHbOpMaIINIO U3 TPa(UKOB PEAbHBIX MPOIECCOB U 3aBUCUMOCTEH.

K koniry oO0ydyeHus: B 8 kiaacce oOydaromuiics MOTYYUT CISAYIONINE MTPEAMETHBIC PE3YIbTATHI:

Yuciaa v BIYMCICHUA

Hcnonb30BaTh HayajibHBIE IPEICTABICHHUS O MHOXECTBE JCHUCTBUTEIIBHBIX YUCEI JUISI CPABHEHUS, OKPYIJICHUS U
BBIYUCIICHUN, N300paxaTh JeHCTBUTEIbHBIC YMCIIa TOUKAMU Ha KOOPAUHATHON MPSIMOM.

[IpuMeHsATh TOHSATHE apU(PMETUYECKOr0 KBAJAPATHOTO KOPHS, HAXOJIUTh KBaJpaTHbIC KOPHHU, HUCIOIB3Yys MpHU
HEOOXOJMMOCTH KaJIbKYJISITOP, BBIMNOJHITH MPEeoOpa3oBaHUsl BBHIPAKEHUM, COAEpKAIIMX KBaJIpaTHbIE KOPHHU, HCHOIB3Ys
CBOWCTBA KOPHEU.

Hcnonb30BaTh 3anMCH OOJIBIIMX U MAJIBIX YHUCEJT C IOMONIBIO IECATUYHBIX Ipobeit u creneneit yucna 10.

AJsiredOpanvecKue BbIPpAKEeHUA

[IpuMeEHSATh TOHSTHE CTENEHH C I1ENbIM TMOKa3aTesleM, BBIMOJHITh MPeoOpa3oBaHUsl BBIPAXKEHUM, COJEpIKALIUX
CTEIIEHU C LIEJIBIM [OKa3aTeJIeM.

BBITIONHATE TOXKIECTBEHHBIC MPEOOpa30BaHUsI PaAllMOHAIBHBIX BBIPAKEHUH Ha OCHOBE NPAaBWI JCHCTBUN HaJ
MHOTOYJICHAMH U alre0pandyeckKumMu Jpo0sMu.

PackiianpiBaTh KBaApATHBIN TPEXWICH HA MHOKUTEIU.

[TpumensaTh mpeodpa3oBaHus BEIPAKESHHUM IJIs PEIICHUS PA3IMYHBIX 33/1a4 U3 MAaTEMaTHUKH, CMEXHBIX MTPEAMETOB, U3
peabHOM IPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHElHbIC, KBaJApaTHbIC YPABHEHUS W PalMOHAIbHBIC YpPABHEHUSA, CBOJAIIMECS K HUM, CHUCTEMBI JBYX
YPaBHEHUM C ABYMSI IEPEMEHHBIMH.
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[IpoBOIUTE TPOCTEMIINE WCCIEAOBAHUS YPABHEHHMM M CHUCTEM YPABHEHHMM, B TOM 4YHCIE C IPUMEHEHUEM
rpauIecKuX MpeACTaBICHUN (yCTaHABIWBATH, UMEET JIM YPAaBHEHUE WJIM CUCTEMa yPaBHEHUHN PEIICHUs, €CITU UMEET, TO
CKOJIbKO, U MPOYEE).

[lepexomuTh OT cioBecHON GOPMYIMPOBKU 3a7auyu K €€ anreOpanvyeckoil MoJenu C TOMOIIbBIO COCTaBIICHUS
YPaBHEHUS WM CUCTEMBI YPABHEHUI, HHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4y MTOJYYEHHBIN PE3YJIbTaT.

[IpuMeEHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIsl CPABHEHMS, OLICHKHU, PEUIATh JIMHEHHBIC HEPABEHCTBA C OJHOMN
MEPEMEHHOM M WX CHUCTEMBI, JaBaTh TrpadUuecKyl0 WIIIIOCTPAIIMI0O MHOXXECTBAa PEIICHUN HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKUIMHA

[lonumMaTe ¥ UCHOJIB30BaTh (PYHKIIMOHAIBHBIE TOHATUS W A3BIK (TEPMUHBI, CHMBOJUYECKHE OO0O3HAYCHUS),
OMpEeNENATh 3HaYCHUE (PYHKIIMH 10 3HAYCHUIO apTyMEHTa, ONpeAesaTh CBOMCTBA (DYHKIUU 110 €€ TpaduKy.

Crtpoutsb rpaduku 3J€MEeHTapHBIX QYHKUIUNA BUJIA:

y=k/ix,y=x2,y=x3,y=[x[,y= X, OIICHIBATH CBOWCTBA UHCIOBOM dbyHkIMu 110 €€ rpaduxy.

K konIity oOydeHus B 9 kiacce 00y4yaromUiics MOMYYUT CIAETYIOUIME MPEIMETHBIC PE3YIbTaThI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHAIIBHBIEC U UPPALlMOHAIBHBIE YHCIIA.

BoimonssaTe apudmMernueckue AeHCTBUS C pallMOHATIBHBIMH YHCJIAMH, COY€Tas yCTHbIE M MHUCbMEHHBIC MPHUEMBI,
BBITIOJIHATH BBIUYUCIICHUS C UPPALIMOHAIBHBIMU YHCIIAMM.

HaxoauTh 3HaU€HUS CTENIEHEH C IEbIMU MOKA3aTeIsIMUA U KOPHEH, BBIUUCIATH 3HAUYEHUS YUCIIOBBIX BhIPAXKCHUH.

OKpyIJISITh AEHCTBUTEBHBIE YUCIIA, BHIMOIHATh MPUKUKY PE3YIbTaTa BIUUCICHHM, OLIEHKY YHCJIOBBIX BHIPAKEHUH.

YpaBHeHMS U HEPABEHCTBA

PemaTe nmuHelHbIE U KBaJIpaTHBIC YPABHEHHUS, YPAaBHEHUS, CBOISIIUECS K HUM, TIPOCTEHIITNE TPOOHO-PAIIHOHATIEHBIC
YpaBHEHHS.

Pemiath cuctemsl IByX JUHEWHBIX YPAaBHEHUH C IByMsI IEPEMEHHBIMHU U CUCTEMBI ABYX YPaBHEHUMU, B KOTOPBIX OJTHO
YPaBHEHHUE HE SIBJISIETCS JIMHEWHBIM.

PemaTte TekcTOBBIE 3a7auM anreOpandecKuM CIocoOOM C TIOMOIIBIO COCTABIICHUS YPaBHEHUS WM CHCTEMBI JBYX
YpaBHEHUI C ABYyMS IEPEMEHHBIMU.
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[IpoBOIUTE TPOCTEMIINE WCCIEAOBAHUS YPABHEHHMM M CHUCTEM YPABHEHHMM, B TOM 4YHCIE C IPUMEHEHUEM
rpaduueckux npeacTaBiIeHUi (ycTaHaBIMBaTh, HIMEET JIM YpPaBHEHHUE WM CUCTEMa YPAaBHEHUU PEIICHUS, €CIH UMEET, TO
CKOJIbKO, U MPOYEE).

Pemarp JsvHElHbIE HEPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBAa, M300pakaTh pEIIEHWE HEPABEHCTB HA YHCIIOBOI
IIPSIMOi, 3aIIUCBIBATh PEIICHNE C IOMOIIBIO CHMBOJIOB.

Pemare cHCTEMBI JIMHEMHBIX HEPABEHCTB, CHCTEMBbI HEPABEHCTB, BKIIOYAIOLIME KBaJApaTHOE HEPABEHCTBO,
M300paxaTh pelIeHrne CUCTEMbl HEPABEHCTB HA YHCIIOBOM MPSIMOH, 3aUCHIBATh PEIICHUE C TOMOIIHI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELLICHUN PA3JIMYHBIX 3aa4.

DOyHKUIMHA

Pacno3naBaTh (yHKUMM U3Yy4E€HHbIX BHJIOB. lloka3piBaTh CXEMaTHYECKH pacCIOJIOKEHHE Ha KOOPIAMHATHOM

II0CKOCTH rpaduKoB GYHKIMI Buma: y = kx, y = kx + b, y = k/x, y = ax2 + bx + ¢, y = x3, y =X, y = |x|, B 3aBUCHMOCTH
OT 3Ha4C€HUM KO3(PPUIIMEHTOB, ONMUCHIBATH CBOWCTBA (PYHKITUH.

Ctpouth U n300pakaTh CXEMAaTHUYECKU TpadUKH KBaJAPAaTHUUHBIX (YHKIMH, OMKUCHIBATH CBOMCTBA KBaJPATHUHBIX
(GyHKUMI 110 UX rpapuKaMm.

Pacnio3naBaTh kBajipaTHYHy0 GYHKIHIO TIO GopMyIie, MPUBOAUTH IPUMEPHI KBaJAPATUUHBIX (DYHKIMN U3 pealbHON
KU3HU, (PU3UKH, TEOMETPHHU.

YucsioBbIe MOC/I€I0BATEILHOCTH U IPOrPecCum

Pacno3naBaTh apuMETHUYECKYIO U T€OMETPUUECKYIO TPOTPECCUM MPU PA3HBIX CIIOCOOaX 3aaHuUs.

BBINOMHATH BHIYKCIEHUS ¢ UCIIOJIB30BaHUEM (POPMYJT N-T0 YjieHa apuhMETHUECKON U T€OMETPUUYECKON MPOTPECCUH,
CYMMBI IIEPBBIX N YJICHOB.

N306pakath 4eHBI MOCIEI0BATEILHOCTH TOYKAMU Ha KOOPIMHATHOM TUIOCKOCTH.

Pemiath 3amaun, CBsI3aHHBIE C YUCIOBBIMHU IOCIEIOBATEIBHOCTAMH, B TOM YHCIIE 3aJa4d W3 PeajlbHON KU3HU (C
HCIIOJIB30BaHUEM KaJIbKYJISATOPA, IIU(POBBIX TEXHOJOTHI).

TEMATUYECKOE IINITAHUPOBAHUE

7 KJIACC
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KoanuectBo yacon DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM unppoBbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
| Uucna v Beruncienus. PanmonanbHbie 25 1 bubnmoreka [JOK
4yucna https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AnreOpandecKkue BbIpaKCHUS 27 1 hitps-//m.cdsoo.rw/7415590
bu6mmoreka [IOK
3 ¥ PaBHEHIL i HEpaBeHCTBa 20 ! https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
4 Koopaunats! u rpapuku. OyHkunu 24 1 hitps://m.cdsoo.rw/7f415690
bubmuorexa [JOK
> Hosroperne i obobumerne 6 ! https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 0
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8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uucna u Beruncienus. KBagparasle KopHU 15 hitps://m.cdsoo.ru/7f417af8
) Yucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 bubmuorexa [JOK
II0Ka3aTeyieM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BhIPAKCHHUS. 5 1 bubnuorexa [JOK
KBanpatHbiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHcTBa. KBagparHbie bubnmnoreka [JOK
5 15 1
YpaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI bubnnorexka [JOK
6 . 13
YpaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 hitps://m.cdsoo.rw/7641 Taf8
bu6mmoreka [IOK
8 PyHKuuH. OCHOBHEIE NOHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
¢ DyrKim. Hucnossie dyricimn ? https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
1
10 [osTopenne 1 obodmenHe 6 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
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9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
| Uucna u Berunciienus. JlelicTBUTENbHBIC 9 bubmuorexa [IOK
4ucia https://m.edsoo.ru/7f419d08
) YpaBHEHUs 1 HEPABEHCTBA. Y pABHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/71419d08
3 YpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 | bubnnoreka [JOK
YPaBHEHUU https://m.edso0o.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 hitps://m.cdsoo.ru/7f419d08
bubnuoreka [{OK
) 1 1
> YHKHHH 6 https://m.edsoo.ru/7f419d08
bubmmoreka IIOK
6 4 15 1
HCJIOBBIE MOCIIE0BATEIBHOCTH hitps-//m.edsoo.ruw/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 13 | bu6nmorexa LIOK
3HaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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Jluct cornacoBaHus k gokymeHTy Ne 88 ot 02.07.2024
Uuunumatop cornacoBanus: Mapudpynnud P.H. Onpektop
CornacoBanue nHnyumpoBaHo: 02.07.2024 17:24

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe

N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus

LiMoanucaHo

1 FapudpynnuH P.H. 02.07.2024 - 17:25
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