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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa SIBISIETCS. OJHHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHAa 00ECTIEYMBAET U3YUYECHUE JPYTUX JUCLUILINH, KAK €CTECTBEHHO-
HAyyHOro, TaK M TyMaHUTAPHOTO LHUKIOB, €€ OCBOECHHUE HEOOXOAUMO s
IPOAODKEHUs 00pa30BaHUs U B MOBCEAHEBHOM XU3HU. Pa3BuTHe y 00ydaromumxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUM U CYIIHOCTH aireOpandecKux
abCcTpakimii, cnoco0e OTPAKEHHUSI MATEMAaTUYECKON HAyKOM SIBJIEHUI U MPOLECCOB
B NPUPOJE U OOILECTBE, POJM MAaTEMaTHUYECKOIO MOEJIMPOBAHHUS B HAYYHOM
NO3HAaHUM U B IIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIMMBIX JJIsl a/IallTallid B COBPEMEHHOM ITU(POBOM
oOmecTtBe. M3ydyenue ainreOpbl oOecreyMBaeT pa3BUTHE YMEHHsS HaOII0JaTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPEOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOM JEMCTBHSI U BBIBOBI,
dopMynupoBath yTBepkAeHUs. OcBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUSI OOYYarOIIMXCSA: OHM HCHOJB3YIOT JCIYKTUBHBIE U
WHAYKTUBHBIE PACCYXJEeHUs, 0000IIeHIEe W KOHKPETU3AINIO0, a0CTparupoBaHue u
aHasiornto.  OOyueHue  anrebpe  mpeAnojaraeT  3HAYUTENBHBIE  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIBHOCTH OOYYaroIMXCs, IO3TOMY CaMOCTOSITENIbHOE
pelIeHre 3a1a4 SBJISETCS peaau3anueil e TelbHOCTHOTO MPUHIIMIIA O0yUEHHUS.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» ajii OCHOBHOIO
o01ero o0pa3oBaHrs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKIE
auHUM: «Yucaa v BBIYMCICHUS Y, «ANreOpandeckie BhIpaKEHUs», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkuum». Kaxgas H3 3THX coJep)KaTelbHO-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 TEOPETHUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMy y4yeOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, IPEJICTaBICHHbIE BO BCEX OCHOBHBIX pazienax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO 00YyYarOIUMUCS
OCHOB  YHUBEPCAJIBHOTO MaTeMaTHdeckoro s3eika. CoaepkaTenbHOH U
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOTro Kypca «AnreOpa» SBISETCA €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne mnuHMA «Yucna W BBIYMCICHUS» CIYXKHT OCHOBOM JIJIst
JABHEUIIIETO M3yYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYArOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHNIO YMEHHUS TOJIB30BATHCS alTOPUTMaMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX AJIsI IOBCEIHEBHON
XKU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBSI3aHO C PAlMOHAIBLHBIMH M HMPPANUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCIE. 3aBEPUIEHUE OCBOEHUS YHCIOBOMN
JVMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YPaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTEMaTUYECKOIo amnmnapara, HeoOXOJUMOIro JUIsl PELIeHHUs 3ajad MaTEMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAIbHBIX BBIpAKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHKU Kak
A3bIKa JUI TIOCTPOCHMSI MaTEMaTHYECKUX MOJEJIEH, OIMCAHMS INPOLECCOB M
SBJIEHUN peadpHOro Mwupa. B 3amaunm oOydeHust anreOpe BXOAAT TaKkkKe
JanbHEWIee pa3BUTUE AJNTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HWH(OPMATUKH, U OBJAJCHUE HaBBIKAMU
JNEeAYKTUBHBIX paccyxaeHuil. [IpeoGpa3zoBanne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUM HAIIEJIEHO HA TOJIyYEHUE
OOy4aroIIMMUCS 3HAHUK O (PYHKIMSIX KAaK BaKHEHIIeH MaTeMaTHu4ecKod MOJAeNn
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmecTBe. M3ydueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIC CPEACTBA A3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (QOpMHUpOBaHUE
MPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo yuyeOHOMYy MjaHy B 7-9 Kkjaccax u3ydaeTcss Y4YeOHBIH Kypce
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Yucna W BBIUUCIEHUA», «Anredpanyeckue 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).



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 €
palrOHAJIBHBIMU YKCIIaMU. Pelienne 3aaad U3 peaJibHOW NPAKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[I0Ka3aTeJIeM: OINpEAeNIeHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIPENIEICHUs], 3aUCh OobIIMX yucesn. [IpouenTsl, 3anucey
IIPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 3a/layu Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEATbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

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

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUA C IIEPEMEHHOU. JlommycTUMBIE
3Ha4YeHUsA NepeMeHHbIX. [IpencraBiaenue 3aBUCUMOCTH MEK1y BEJIMUMHAMU B BUJIE
¢dbopmyibl. Beruucnenus no ¢popmynam. [lpeodpazoBanue OyKBEeHHbBIX BbIpaKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXKEHHS, IMpaBWiIa MOpeoOpa3oBaHUS CYMM H
MPOU3BEJCHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoJiCcTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

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

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, MpaBuia MpeoOpa3oBaHUs YypaBHEHMUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JluHeniHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIO KOPHEH JIMHEWHOI'O
YPaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneiiHoe ypaBHEHHE C JABYMsS NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JVMHEMHBIX YpaBHEHUW C JBYMs II€peMEHHbIMU. PenieHue cucreM ypaBHEHUH
CocoOOM MOACTaHOBKHU. I[IpuMepbl pemnieHusi TEKCTOBBIX 3aJad C MOMOIBIO
CUCTEM YPaBHEHUM.

DyHKIUU



Koopaunara Touku Ha npssmMou. UnciioBsle NpOMEXKYTKH. PaccTosinue mexny
JABYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. Alcimucca U opauHaTa
TOYKH Ha KOOPJIMHATHOM IJI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CpoiictBa pynkuwmii. Jluneitnas Gyukuus, e€ rpaduk. ['padux dpyHxmm
y = |X|. I'padbmyeckoe penieHue ITMHEWHBIX YPaBHEHUH W CUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucia ¥ BbIYMCICHUS

KBagparHbeiii kopeHb U3 uncia. [loHsATHE 00 HppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIbHBIX yucen. CBolcTBa apupMETHUYECKHUX
KBa/IPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPeoOpa30BaHUIO YUCIOBBIX BBIPAKEHUN
Y BBIUHUCJIEHUSM. JIeHCTBUTEIIBHBIE YUCIIA.

CremneHb ¢ LeabIM IMOKa3aTeneM U €€ cBoricTa. CTaHmapTHas 3alKCh YNCIA.

AnreOpanyeckre BhIpaKeHUSIAJIredpandeckue BbIpaKeHUs

KBampaTHbpiii  TpE€XwieH, pas3loKEHHWE KBAJPAaTHOIO TpPEXWIEHA HA
MHOKHUTEJIN.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO alreOpaniueckod apoowu.
CrnoxxeHue, BbIUMTAHUE, YMHOXEHHE, JI€JICHHE anreopandyeckux JapoOei.
ParnmonanbpHble BEIpaKEHUS M UX NpeoOpa3zoBaHUeE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHHS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJIpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

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

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crnocooom.

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

OyHKIMNPYHKIUA

[Tonsitue @ynknuu. OOnacTh oOMpeAesNeHus W MHOXECTBO 3HAYCHH
dbynakuun. CriocoOb! 3a1anust PyHKITUH.

I'padux dynxkumu. YUrenne coiictB dyHKuuu mno e€ rpaduky. [Ipumeps
rpadukoB GYHKINMA, OTPAKAIOIMIUX PEeaTbHBIE MPOIECCHI.



@DyHKIUY, OMUCHIBAIOIIME TPSIMYI0 H OOpaTHYIO MPOMOPIHOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. Oyukiun Y = X2, Y = X3, y = VX, y=|X|. ['paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KJIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHple 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHbIE U OECKOHEUHBIE
JeCATUYHBIE ApoOU. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCeN, apudMeThdecKkue JeUCTBHUS C
JEWCTBUTEIbHBIMU YUCIAMU.

Pasmeppl OOBEKTOB OKPYXKAIOLIETO MHpa, JJIUTEIBHOCTh MPOIIECCOB B
OKPY’KaroIeM MHUpE.

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

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHue. Pelienne ypaBHEHUN, CBOASIIMXCS K JIMHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTEIICHEN Pa3JI0KEHUEM Ha MHOKUTEIIH.

Pemenne npoOHO-pallMOHaNbHBIX ypaBHEHUH. PeleHune TEKCTOBBIX 3ajay
aNredpandyecKuM METOJIOM.

VYpaBHeHuEe ¢ AByMSl NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
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 alredpandeckum crocooom.

YucnoBble HEPABEHCTBA M UX CBOWCTBA.

Pemienne JIMHENMHBIX HEPABEHCTB C OJHOW IEepeMeHHOMN. Pemenue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanparHeie HepaBeHCTBaA.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

OyHKIMNPYHKIUA

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

Ipadbuxu dyuxumit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| , u ux
CBONCTBA.



Yucnosele  mocnenoBaTEIbHOCTUYHMCIOBBIE  MOCIEA0BATEAbLHOCTH M
Nporpeccun

[IoHsAiTHE YHCIIOBOM IOCIENOBATEIBLHOCTH. 3aJaHME IIOCIEI0BATEIBHOCTH
peKkyppeHTHo (popMyoit u popmysol N-To wieHa.

ApudmeTrnueckass U reoMmeTrpuueckas mporpeccuu. @opmynsl N-ro 4ieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBbI MEPBBIX N UJICHOB.

N300paxeHne 4YIeHOB apuUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMH Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEHMHBIM M DKCIIOHEHIMAJIBHBIA POCT.
CnoxHBIE TIPOLIEHTHI.



IHJTAHUPYEMBbIE PE3YJIBTATBI OCBOEHUA INPOI'PAMMBI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3y/IbTaThl OCBOCHHS IIPOrpPaMMbl yueOHOro Kypca «Anredpar
XapaKTEPHU3YHOTCH:

1) maTpuoTnyYeckoe BOCIUTAHHE:

IIPOSIBJICHUEM MHTEpeca K IPOLJIOMY M HAaCTOSIIEMY POCCUHCKON MaTEeMaTHKH,
LEHHOCTHBIM OTHOILIEHUEM K JTIOCTHMKEHHUSAM POCCHUUCKUX MAaTEMATUKOB U POCCUNCKON
MaTE€MaTUYECKOM IIKOJbI, K UCIOJIb30BAHUIO 3TUX JOCTHKEHUW B APYIMX HAayKax U
NPUKIATHBIX cepax;

2) rpaskaaHcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0SI3aHHOCTEH TpakJaHMHA M peau3allid €ro
IpaB, MPEACTABICHUEM O MATEMATUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS Pa3IMUHBIX
CTPYKTYp, SIBJIE€HUH, MPOLEAYp TPaKIAHCKOrOo OOIIecTBa (HampuMmep, BBIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXACHUID JSTHYECKUX MPOOJEM, CBA3AHHBIX C
IIPaKTUYECKUM [PUMEHEHHEM JIOCTH)KCHUH HayKH, OCO3HAHMEM Ba)XHOCTHU
MOPAJIBHO-3TUYECKUX IIPUHLIUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha aKTUBHOE Yy4YacTUE€ B pEIICHWM MPAKTHYECKUX 3a]ad
MaTe€MaTUYeCKOM HANpaBICHHOCTH, OCO3HAHUEM BaXXHOCTH MAaT€MaTHYECKOIrO
oOpa3oBaHMsI Ha MPOTSHKEHUM BCEH KU3HM MJIA YCHEMHON MpodecCuoHaIbHON
JESITeIbHOCTY U pa3BUTUEM HEOOXOJUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM MHAUBUIYATbHON TPAeKTOPUU OOpa30BAHMS U KUZHEHHBIX IUIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CHIOCOOHOCTBIO K  SMOLMOHAILHOMY M 3CTETHMUYECKOMY  BOCHPHUSATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/lay, PEIICHUH, pacCyKICHUM, yMEHHIO BHUJAETb
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpUEHTalMed B JEATEIbHOCTM HAa COBPEMEHHYK) CHUCTEMY HAYYHBIX
IpecTaBiIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSL UYEJIOBEKa, MPHUPOMABI U
oOmiecTBa, MOHUMAHUEM MaTeMaTHMYeCKOM HayKu Kak c@epbl 4Yel0oBeUYeCKOn
NEeSATEIBbHOCTH, JTANOB €€ PAa3BUTHUA M 3HAUYMMOCTH ISl Pa3BUTHS LMBUIM3AINH,
OBJIAJICHUEM SA3BIKOM MaTeMaTUKA W MaTEMaTHYECKOM KyJIbTYpOWl KakK CPeICTBOM
MO3HAHHUS MHpA, OBJAJACHUEM NPOCTEHIIMMU HaBBIKAMHU HCCIEI0BATEIBCKON
NEeSATENbHOCTH;



6) ¢usnueckoe BocnuTaHHMe, (POPMHPOBaAHHE KYJIbTYPbI 310POBb U
3MOLMOHAJIBHOTO 0J1ATONOJYYHs:

TOTOBHOCTBIO TPUMEHSATh MAaTEMaTUYECKHE 3HAaHUS B HMHTEpEcax CBOETO
3I0pOBbSl,  BEIEHUS  310poBOro  oOpa3a  JKM3HM  (30pOBOE  IUTaHMUE,
cOamaHCHUPOBAHHBIA PEXUM 3aHATHM U  OTAbIXa, perysipHas ¢uznyeckKas
aKTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HABbIKA PeQIICKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OLIMOKY M TaKOTO K€ MpaBa JPyroro 4eJ0BeKa;

7) 3koj10TMYECcKOEe BOCIIMTAHME:

OpUEHTallMel Ha MPUMEHEHHE MAaTeMaTU4EeCKUX 3HAHWUW JUIsl pelIeHMs 3a7ad B
00JIaCTH COXPAHHOCTH OKPYXAIOLIEH Cpebl, INTAHUPOBAHUS MTOCTYIIKOB U OLIEHKH UX
BO3MOJKHBIX TOCJIEICTBUNA ISl OKPY’KalOIIEW Cpenbl, OCO3HAHHUEM TIJI00AIBHOIO
XapakTepa 3KOJOTMYECKHUX IpoOJIeM U IyTel UX pelieHMts;

8) apanTanmmsi K M3MEHSIIOIMMCH YCJIOBHUSIM COLMAJIBHOM W NPHPOJHOM
cpeabl:

TFOTOBHOCTBIO K JIEMCTBUSIM B YCJIOBHSIX HEONPENEIEHHOCTH, IOBBIIIEHUIO
YPOBHSI CBOE€ KOMIETEHTHOCTH Ye€pe3 MPAaKTUUYECKYIO NEATEIbHOCTb, B TOM YHUCIE
YMEHHE YUUThCS Y APYTHX JIOJEH, MpuoOpeTaTh B COBMECTHOM AESITEIbHOCTH HOBBIE
3HaHUS, HABBIKM U KOMIIETEHIIMH U3 OIBITA APYTUX;

HEOOXOJAMMOCThIO B  (OPMHUPOBAHUM HOBBIX 3HAHMHW, B TOM YHCIIE
(dbopMynaupoBaTh UAEH, MOHATHUS, TUNIOTE3bl 00 OOBEKTAX U SIBICHUSX, B TOM YHCIIE
paHee  HEU3BECTHBIX, OCO3HABaTh  JACPUUUTHI  COOCTBEHHBIX 3HAHUN WU
KOMIIETEHTHOCTEH, IUNIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BbI30B, TPEOYIOLIMHA KOHTPMEpP, KOPPEKTUPOBATh NPUHUMAEMbIe
pemeHuss U JACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PHUCKA M TMOCIEICTBUS,
(hopMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBUSA

ba3oBble 1ornueckue aeiicTBU:

e BBIBISITH M XapaKTEPU30BaTh CYIIECCTBEHHBIC MPHU3HAKH MaTEMAaTHYECCKUX
O00OBEKTOB, TIOHATHI, OTHOIICHUN MEXIY MOHITHAMHU, (HOPMYITUPOBATH
ompeneNeHusl  TMOHSATWUW,  YCTAaHABIWMBAaTh  CYHIECTBEHHBIM  TMPHU3HAK
Kiaccu(pukanyuu, OCHOBAaHUSA Jisi OOOOIICHWS W CpaBHEHUS, KPUTEPUU
IIPOBOJIUMOTO aHAJIN3a;

e BOCIPUHUMATH, (OopMyIHpOBaTH W  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAWTENbHbIE W OTpHUIlATEIbHBIC, CJAMHUYHbIE, YacTHbIE U 0O0Iue,
YCIJIOBHBIE;



BBISIBJIATh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIOJACHUAX U YTBEPKIEHUSX, NpeiaraTh KpUTEepUu
U1 BBISIBJICHUS 3AKOHOMEPHOCTEHN U IPOTUBOPEUNH;

JeJIaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHJIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHHUI M0 aHAJIOTUH;

pa30OupaTh JOKa3aTebCTBA MATEMATHYECKUX YTBEPKIACHUHM (IIPSAMBIE U OT
MIPOTUBHOTO), TPOBOJHUTH CAMOCTOATEILHO HECJOKHBIE JOKAa3aTeIbCTBA
MaTeMaTUYeCKuX (aKkTOB, BBICTpPAUBaTh aApPryMEHTALUIO, MPUBOAUTH
IpUMEPBI U KOHTPIIPUMEPBL, 000OCHOBBIBATh COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CMmoco0 pemieHuss ydeOHOW 3amaun (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMpATh HaWOoJiee TOMXOMSIMUNA C YIETOM
CaMOCTOSITENIHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBrle ucciieqoBareLCKue 1eiCTBUSA:

UCIIOJb30BaTh BOINPOCHI KaK HCCIEN0BATEIbCKUIT MHCTPYMEHT IO3HAHUA,
(opMynHpOBaTh BOMPOCHL, (PUKCUPYIOIIME MPOTUBOpEUne, MpodIemMy,
CaMOCTOSITENIFHO ~ YCTaHAaBIMBATh HCKOMOE H JaHHOe, (HOpMHpOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIUIO, MHEHHUE;

OPOBOJUTH IO CAMOCTOATEIBHO COCTaBICHHOMY IUIAaHY HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJBIIOE MCCIEIOBAHNE IO YCTAHOBIEHUIO OCOOEHHOCTEN
MaTEeMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKY COOOI;
CaMOCTOSATENIbHO (OPMYJIUPOBATH OOOOIIEHUS M BBIBOJABI MO pe3yJbTaTam
OpOBEAEHHOIO HAOJIOJEHUS, WCCIENOBaHUs, OLEHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX Pe3yJbTAaTOB, BEIBOJIOB U 0000IIIECHMIA;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IMIpollecca, a TakKe BBIIBUTATH
MPEIMOJIOKEHUS O €TO PA3BUTHU B HOBBIX YCIIOBHUSX.

Pabora ¢ nndopmanueii:

BBISIBIISITh  HEJIOCTATOYHOCTh W W30BITOYHOCTh HWH(MOpMAIuuU, JaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHHUS 3a]1a4H;

BBIOMpPATh, AaHAIM3UPOBATh, CHUCTEMATHU3MPOBATh MW HWHTEPIPETHPOBATH
UH()OPMAITHIO Pa3TUIHBIX BUIOB M (JOPM TIPEICTABICHHUSI,

BbIOMpaTh GopMy mpenacTaBieHus WHGOPMAIMM U WLIIOCTPUPOBATH
periaemMbie 3aJaud  CXEMaMH, JMarpaMMaMy, WHOW Tpapukod U HX
KOMOMHAIIUSIMU;

OIICHWBATh HAJIEKHOCTh HMHPOPMAIMH TI0 KPUTEPHUSIM, TPEII0KESHHBIM
YUHUTENIEM WIH CHOPMYIUPOBAHHBIM CAMOCTOSITEIIBLHO.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe NeHCTBHSA:

BOCIIpUHUMATL U CbOpMy.TII/IpOBaTB CYKIACHUS B COOTBECTCTBUM C YCIIOBUAMHA U
OeJIAMHA O6H.[€HI/I${, SACHO, TOYHO, I'PaMOTHO BbLIpAKaTb CBOIO TOYKY 3PCHHUA B



YCTHBIX M THUCHBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOJYy pEIICHUS
3a/1a4l, KOMMEHTHPOBATH MOJIYYEHHBIN PE3YIIbTaT;

e B XOJle OOCYXXJIEHUs 3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYX IAaE€MOU TEMBHlI,
npo0sieMbl, pelaeMon 3aJayu, BhICKa3bIBaTh WJICU, HAIICJICHHbIE Ha MOUCK
pElIEHUs, COTIOCTABIATh CBOU CYXXJICHUS C CYXKJICHHUSIMU JIPYTUX YYACTHUKOB
yanora, OOHapy»XWBaTh PA3IUYUE M CXOACTBO MO3UIIMI, B KOPPEKTHOU
dbopme GopMyIUpoBaTH Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

e TMPEJCTABJIATH PE3YJIbTATHI PEIICHUS 337aul, SKCIIEPUMEHTA, UCCIIEI0BAHMS,
IPOEKTa, CAMOCTOSITENIbHO BBIOMPATh (hopMaT BHICTYIUICHUS C YUETOM 3a/1a4y
MIPE3CHTAINNA U OCOOEHHOCTEH ayIUTOPUH;

e TOHUMATh W HCIOJIb30BATh MPEUMYIIECTBA KOMAHIHON W WHJUBUIYAIbHOU
paboThI PU PEIICHUH YYEOHBIX MATEMAaTUUECKUX 3a]1aY;

e TMPUHUMATH II€JIb COBMECTHOW JI€ATENbHOCTH, IUIAHUPOBATH OPTraHU3AIUIO
COBMECTHOM paboThl, pachpeneisTh BHAbB pabdOT, JJOroBapHUBaThCS,
00CyXIaTh Mpolecc U pe3ynbTaT padoThl, 0000IATh MHEHUS] HECKOJIBKUX
JIIOICH;

e yYacTBOBaTh B TPyHmoBbIX (opmax paboTel (0OCyXaeHus, OOMEeH
MHEHUSMH, MO3TOBBIEC IITYPMBI U JIPYTHE), BHITIOIHSATH CBOIO YaCTh paOOTHI U
KOOPAUHUPOBATH CBOU JIEUCTBUA C JPYTUMH WICHAMHU KOMAaHJbI, OIICHUBATh
KaueCcTBO CBOEro BKJIaJa B  OOWUA TOPOAYKT MO  KPUTEPHSIM,
chopMyIMpPOBaHHBIM YUYaCTHUKAMH B3aUMOJCHCTBUSI.

PeryasiTuBHbIE YHMBepPCcaJbHbIE YueOHbIe 1eiCTBUSA
Camoopranusamnus:

e CaMOCTOSITEJILHO COCTAaBIIATH IUJIaH, AJTOPUTM PEIICHUS 3adauu (WM €ro
4acTh), BBIOMpaTh CHOCOO pelieHus ¢ y4ETOM HMMEIOIIMXCS PecypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh M  KOPPEKTUPOBATh
BapUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpPMAIIHH.

CaMOKOHTPOJIb, SJMOUMOHAIbHBIN HHTEJLJIEKT:

e BJIQJIETh CIIOCOOAMH CaMOMPOBEPKU, CAMOKOHTPOJIS Mpoliecca U pe3yJibTara
pelIeHust MaTeMaTU4eCKOM 3a/1auu;

e MPEABUAECTH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH IPU PEUICHUU 3aJa4H,
BHOCUTh KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJCHHBIX OIMMMUOOK, BBISBJICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBUE PE3yjbTaTa JACATEIbHOCTU IMOCTABJICHHOW ILIEU U
YCJIOBUSIM, OOBSCHITh MPUYUHBI JOCTHKEHUS WJIM HEAOCTIKCHUS LEJH,
HaxXOJIUTh OIMHMOKY, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATHI



K koHmy oOyuenus B 7 KkJjacce OOydYaIOMMACS TONYIUT CIEAYIOIINC
MPEIMETHBIE PE3YIbTATHI:

Yucsia 1 BBIYUCICHUA

BoinonHsaTh, coyeTas YCTHbIE M MHUCbMEHHBbIE MPUEMBI, apUMETUUECKHE
JEUCTBUS C PallMOHATbHBIMU YUCJIAMU.

Haxonmuth 3HaY€HWs YHCIOBBIX BBIPAKCHUM, NPUMEHITH Pa3HOOOpa3HbBIC
CrOCOOBI M TPHUEMBI BBIYUCIICHUS 3HAUYCHUN JPOOHBIX BBIPAKEHUH, COJEPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexoauTs OT onHOW (QOPMBI 3aMUCH 4YUCEN K Apyroi (mpeodpa3oBHIBATH
JECATUIHYIO IPpOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCSITHYHYIO, B YACTHOCTHU
B OECKOHEUHYIO JICCATUIHYIO IPOOB).

CpaBHUBATH U YNIOPSAIOYUBATH PALUOHAIIBHBIC YUCIA.

OKpyrJsITh yncna.

BpINOMHATS NPUKUJIKY U OLEHKY pe3yJibTaTa BBIYMCICHUMN, OIEHKY 3HAYEHUU
YUCJIOBBIX BbIpaXEHUU. BBHIMONHATH ACUCTBUS CO CTENEHSMH C HaTypaJbHBIMU
MOKa3aTeIAMHU.

[IpuMeHATh MPU3HAKUA JETUMOCTH, Pa3I0KEHUE HA MHOMXHUTEIU HATYypPaIbHBIX
qucedn.

Pemiath mMpakTUKO-OpUEHTUPOBAHHBIE 3aJauM, CBSI3aHHBICE C OTHOIICHUEM
BEJIMYUH, MPONOPIHOHAIBHOCTBIO BEJIMYMH, TMPOLEHTaAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl pelieHus 3a7ad ¢ Y4€TOM OTrpaHUYECHHUH, CBS3aHHBIX CO CBONCTBaMHU
paccMaTpUBaEMbIX OOBEKTOB.

AJire0panvecKue BbIPAKEHUSs

Hcnonb3oBaTh ayire0pandeckyto TEPMUHOJIOTUIO U CUMBOJIUKY, IPUMEHSThH €€ B
MPOIECCe OCBOCHUS YUeOHOTO MaTepuaia.

Haxonuth 3HayeHUsT OYKBEHHBIX BBIPAKCHUNM TMpU 3aJaHHBIX 3HAYCHUSX
MIEPEMEHHBIX.

BrinonHsaTh mpeodpa3oBaHus 1EIOT0 BHIPAKEHUS B MHOTOWIEH MPUBEICHUEM
MOA0OHBIX CJIaraéMbIX, PaCKpbITUEM CKOOOK.

BpIMoNHAT, yMHOXXEHUE OJHOWIEHAa Ha MHOTOYJIEH U MHOTOWIeHa Ha
MHOTOWIEH, MPUMEHATH (DOPMYJIBI KBaJIpaTa CYMMBbI U KBaJIpaTa pa3HOCTH.

OcylIecTBIATh PA3J0KEHUE MHOTOWICHOB HA MHOXHUTEIM C MOMOILBIO
BBIHECEHUS 32 CKOOKH OOIIETO MHOXKMTEJSI, TPYNIIUPOBKHU ClaraeMbIX, MPUMEHEHHUS
hopMyJT COKpAIIEHHOTO YMHOXKECHHUS.

[TpumensTh MpeoOpa3oBaHUsl MHOTOWICHOB JIJIsS PELISHUs Pa3IMUHbBIX 3a/la4u U3
MaTeMaTUKH, CMEXKHBIX MMPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonbs30BaTh CBOMCTBA CTENEHENM C HATYPAIBHBIMU IIOKA3aTEIsAMM IS
peoOpa3oBaHUsI BEIPAKCHUH.

YpaBHeHUS U HEPABEHCTBA



Pemare nuHEVHBIE ypaBHEHHMS C OAHOM IIEPEMEHHOM, INPHUMEHSS IIPaBHIIA
nepexoa OT UCXOJAHOI0 YPaBHEHHUS K PaBHOCHIBHOMY eMy. IIpoBepsTsh, ABIeTCS JIn
YHUCIJIO KOPHEM YPAaBHEHHSI.

[IpumensTh rpaduueckue METOAbl MPU PELICHUM JMHEWHBIX YpaBHEHUN U UX
CUCTEM.

[lonGupate mnpuMepbl TMap YHCEN, SBISIONIMXCA PEHICHUEM JMHEHHOTro
YPaBHEHUS C ABYMsI IEPEMEHHBIMH.

CrtpouTh B KOOPIAMHATHOW IMJIOCKOCTU I'paUK JIMHEHHOTO YpaBHEHUS C JABYMS
[EPEMEHHBIMHU, M0JIb3YSCh TpaUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemate cuctembl ABYX JIMHEWHBIX YPABHEHUH C JBYMS NEPEMEHHBIMU, B TOM
qrciie rpaduIecKu.

CocraBiATh M pemarb JIMHEWHOE YpAaBHEHUE WIM CHCTEMY JIMHEHHBIX
YPaBHEHUI IO YCIOBHUIO 33Ja4M, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y NIOJIy4YECHHBIN Pe3yJIbTar.

DOYyHKIUU

N3o0paxkath Ha KOOPJMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINUE 3aJaHHBIM
KOOpJIHMHATaM, JIy4d, OTPE3KH, UHTEPBaJbl, 3alIMChIBATh YMCIIOBBIE MPOMEXYTKH Ha
aredpanvdeckoM si3bIKe.

OTMeyaTh B KOOPJMHATHOM IUJIOCKOCTH TOYKH MO 3aJaHHBIM KOOpPJMHATaM,
CTpOUTh rpaduku TMHENHBIX QyHKIMNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C MOMOIIbIO (PYHKUUMHA M3BECTHBIE 3aBHCHUMOCTH  MEXAY
BEIIMUYMHAMU: CKOPOCTb, BpPEMS, pACCTOSHHUE, LIE€HA, KOJUYECTBO, CTOMMOCTB,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuthb 3HaueHHne PyHKIMU 1O 3HAYEHHIO €€ apryMeHTa.

[lonumate rpadpuyeckuid cnocod NpPeACTaBICHUS M aHajdu3a HHPOPMALIHH,
U3BJIEKATh U UHTEPIPETUPOBATh HH(OPMALIMIO U3 IPaUKOB peasbHBIX MPOLIECCOB U
3aBUCHUMOCTEMN.

K konmy oOyuenus B 8 kJjacce o0Oydyaromuiicss TOJXYYUT CIEAYIONINE
MpEeMETHBIE PE3YJIbTATHI:

Yucaa v BBIYUCICHUSA

Hcrionbs30BaTh HaydajdbHBIE MPEICTABICHUS O MHOXECTBE JEHCTBUTEIBHBIX
qucesl JUIsl CPaBHEHHUS, OKPYIJIEHHUS M BBIUMCICHHUN, M300pakaTh NEHCTBUTENIbHBIC
Yyyciia TOYKaMU Ha KOOPAUHATHOM IIPSMOM.

[IpuMeHATh MOHSATHE apUPMETUUYECKOTO KBAJPATHOTO KOPHS, HAXOIUTh
KBaJpaTHbIE KOPHM, HCIOJIb3Ysl TMpPU HEOOXOAMMOCTU KaJbKYJISTOP, BBINOJHATH
npeoOpa3oBaHusl BBIPAKEHHM, COAEpXKAIIUX KBaJpaTHbIE KOPHHU, HCIOJb3YS
CBOWCTBA KOPHEM.

Hcnonb3oBarh 3amucu OOJIBIIMX M MAJIbIX YHCEN C MOMOUIBIO JIECATHUYHBIX
npo0eii u creneHelt yucna 10.



AJire0panvecKue BbIPaKeHUsI

[IpuMeHsTh MOHSTHE CTENEHM C 1EJbIM  [OKa3aTeleM, BBIIOIHATh
npeoOpa3zoBaHus BHIPAXKEHUH, COAEPKALIUX CTETIEHH C LIETbIM ITOKa3aTeIeM.

BbINONHATE TOXIECTBEHHbIE MPeoOpa30BaHus pPallMOHAIBHBIX BBIPAKEHUN Ha
OCHOBE MPABUJI ACHCTBUI HaJ MHOTOUYJIEHAMU U alNre0pandyecKuMu Apo0siMu.

PacknansiBaTh KBaJIpaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[IpumensTh npeoOpa3zoBaHus BBIPAXKEHUN ISl PEIICHUS] Pa3IMYHbIX 3a7a4 U3
MaTE€MaTUKH, CMEXKHBIX ITPEAMETOB, U3 PEAIbHOW MMPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemiats nuHEWHBIC, KBaJpaTHbIE YpPaBHEHUS W palMOHAIbHBIE YpPaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI IByX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOaUTH TpOCTENIINE HUCCIEAOBAaHUSA YPABHEHHM M CHCTEM YpPAaBHEHUM, B
TOM YHCJI€ C MPUMEHEHHEM TpaduuecKux npejacTaBieHui (ycTaHaBIUBaTh, UMEET JIH
ypaBHEHHUE WM CUCTEMA YPaBHEHUHN PEIICHUS, €CJIU UMEET, TO CKOJIBKO, U MPOYEe).

[lepexoauTe OT CIOBECHOM (OPMYIHPOBKM 3aJaud K €€ aireOpanyeckoin
MOJEIIA C TIOMOIIbKD COCTaBJICHHWS YpPAaBHEHUS WA CHUCTEMBbl ypaBHEHWIA,
MHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MOJYYEHHBIN PE3yNbTarT.

[IprMeHSATh CBOMCTBA YMCIIOBBIX HEPABEHCTB IS CPAaBHEHUs, OLICHKU, PElIaTh
JIMHEWHbIC HEPABEHCTBA C OJTHOM MEPEMEHHOM U UX CUCTEMBI, 1aBaTh IPaPUUECKYIO
WJUTIOCTPALIMIO MHOKECTBA PELIEHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKIUU

[lonumaTe W HCHONB30BATh (DYHKIIMOHANBHBIEC TOHATUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE OO0O03HAYCHMS), OMNPENeNsITh 3HaueHHe GYHKIUA TO 3HAYEHUIO
aprymeHTa, OlpeAesaTh CBOMCTBA PYHKIUU N0 €€ rpauKy.

Ctpouts rpaduku 31eMeHTapHbIX (QYHKLMIA BUAA:

y=k/x,y=x2,y=x3y = |x|, y = VX, OIHCBHIBATb CBOCTBA YHCIOBOI (DYHKIIHI
1o e€ rpaduky.

K koHmy oOyuenus B 9 kJjacce o0Oydyaromuiicss TMOJYYUT CIEAYIONINE
MpPEAMETHBIE PE3YJIbTATHI:

Yucna v BBIYUCICHUSA

CpaBHUBATh U YNOPSAI0YMBATH PAlIMOHAIBHBIE U HPPALIMOHAIIbHBIC YUCJIA.

BoinonsaaTh apudmMeTrueckue ACHCTBUS ¢ pallMOHATIBLHBIMU YHCIIAMH, COUYETas
YCTHbIE M NHUCHbMEHHBIE MPUEMBI, BBIMOJHATH BBIYUCICHUS C UPPALUOHAIBHBIMHU
YUCIIAMH.

HaxoauTe 3Ha4YeHUsI CTENEHEN C MENBIMU MMOKA3aTeSIMU U KOPHEH, BBIYUCIISATD
3HAYEHUSI YUCTOBBIX BBIPAKECHUIA.

OKpyrJisiTh  ICMCTBUTENIBHBIE YHUCJA, BBINOJHATh MPUKUIKY pe3ysbTaTa
BBIYMCIICHUI, OLIEHKY YMCJIOBBIX BBIPAXKEHUM.

YpaBHeHUS U HEPABEHCTBA



Pemars iMHEMHBIE U KBAIPATHBIE YPABHEHHUS], YPABHEHUS, CBOJAILMECS K HUM,
npocTeiiire ApoOHO-pallnOHAFHBIE YPABHEHUS.

Pemate cuctempl ABYX JIMHEWHBIX YPaBHEHUH C JBYMs IEPEMEHHBIMH U
CUCTEMBI JIBYX YPaBHEHHM, B KOTOPBIX OJJTHO YPABHEHUE HE SBISACTCS JTUHEHHBIM.

Pemarp TekcTOBBIE 3amaud  anreOpauyecKuM CIOCOOOM €  TOMOIIBIO
COCTABJICHHsI YPABHEHUS UJI CUCTEMBI JIBYX YPABHEHHMU C IBYMs IEPEMEHHBIMMU.

[IpoBOoaUTE IPOCTEMIINE HUCCIEAOBAHUSA YPABHEHUM M CHCTEM YPAaBHEHUMH, B
TOM YHUCJIE C MPUMEHEHUEM TpadUueCcKUX MPEACTABICHUN (YCTaHABINBATD, UMEET JIU
YpaBHEHUE WIN CUCTEMA YPABHEHUH PEIIECHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

Pemarp nuHelHbIe HEpaBEHCTBa, KBaJpaTHbIE HEPaBEHCTBA, H300paxaTh
pElIEHNE HEPAaBEHCTB HAa YHCIOBOM MPSIMOM, 3alMCBIBATH PELICHHWE C IMOMOIIBIO
CHUMBOJIOB.

Pemars cucTeMbl JTUHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOLINE
KBaJIpaTHOE HEPABEHCTBO, N300paxaTh PEIICHNE CUCTEMbl HEPABEHCTB HA YHCIOBOU
IIPSIMOM, 3aIIMCHIBATh PEIICHHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPY PELIEHUN PA3JIMYHBIX 33/1a4.

DOyHKUUHA

Pacnio3naBaTh (yHKUMM H3y4eHHBIX BHUAOB. IlOKa3bIBaThb CXEeMaTHYECKU

pAacIoIoKEHUE HAa KOOPIMHATHOW TUIOCKOCTH TpadukoB GyHKIMI Bua: Y = KX, Yy =
kx + b,y = kix,y = ax2 + bx + ¢, y = x3, y = VX, y = ||, B 3aBHCHMOCTH OT 3HaYCHHiI
K02 (PUITMEHTOB, ONMUCHIBATH CBONCTBA (DYHKIIHIA.

Ctpouth W uH300paxaTb CXEMaTHUYECKH TpaUKy KBaIpaTHUUHBIX (YHKIHM,
OTKCHIBAaTh CBOMCTBA KBAaIpaTUUHBIX (DYHKIUI 10 UX rpadukam.

Pacnio3naBaTh KBaJpaTHUUHYIO (QYHKIHUIO 1O (QopMmyse, MPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaibHON KU3HU, (PU3UKU, TEOMETPUH.

YuciioBble MOCIEA0BATEIbHOCTH U MPOTPeccH

Pacno3naBaTh apu(MeTHUECKYIO U T€OMETPUUYECKYIO IIPOrPECCUM TPH PA3HBIX
crioco0ax 3aJaHus.

BbInonHAT,  BBIUMCICHUS C  HMCHOJb30BaHUEM (GopMysl N-TO  YieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI IIEPBBIX N YJICHOB.

N300paxaTb 4i€Hbl TMOCIEAOBATEIBHOCTA TOYKAMU Ha KOOPAMHATHOM
IJIOCKOCTH.

Pemate 3a1aum, CBA3aHHBIE C YMCIOBBIMU NOCIEA0BATENBHOCTSAMHM, B TOM YHUCIIE
3aJayd U3 pPEaNbHOM JKU3HU (C HCMOJb30BAaHUEM KaJbKYJISATOpa, LU(POBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC
KoumnuectBo yacos JJIeKTPOHHBIE
Ne HaumeHoBaHue
Ipakrtuy  (uudposkie)
n/ pa3esioB U TeM KonrpoJibHueie
Bcero ecKme o0pa3oBaTejibHbIE
n MPOrpaMMblI padoThI
padoThI pecypcsl
Ywrcia 1 BEIYUCIICHUS bubmorexa [IOK
' 25 1 https://m.edso00.ru/7f415
PanponaibHBIC YnCITa b90
bu6mmoreka [IOK
Aarebpartieciue 27 1 https://m.edso00.ru/7f415
BBIPYKCHUS b90
VpaBHCHIS I bubmuorexa [JOK
P 20 1 https://m.edsoo.ru/7f415
HEPaBCHCTBA b90
KoobIHHATEL 1 bu6mmoreka [IOK
P 24 1 https://m.edsoo.ru/7f415
rpaduxu. OyHKIUU b90
HoBTODEMIE 1 bu6mmorexa [IOK
P 6 1 https://m.eds00.ru/7f415
000011EHNE
b90
YECTB
OBIIEE KOJIMYECTBO 102 5 0

YACOB I10 [TPOTPAMME
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8 KVIACC

KonuyectBo yacos JJIeKTPOHHBIE
Ne HaumenoBanme
Ipakrny = (uudposbie)
n/ pa3aesioB U TeM KounTtpoJbHbie
Bceero ecKue 05pa3OBaTeJIbHLIe
1| MPOrpaMmbl padoThbI
padoThbI pecypchl
bubmuorexa [JOK
Ywcia v BBIYUCIICHHS.
1 15 https://m.edsoo.ru/7f417
KBaaparHbeie KOpHH
afg8
Yucna 1 BEIYUCICHUS. bubmuoreka [JOK
2 CreneHs C HeNbIM 7 https://m.edsoo.ru/7f417
OKa3aTeiIeM af8
Anrebpanyeckue
U bu6mmoreka [IOK
3 P y 5 1 https://m.edso0.ru/7f417
KBangpaTubiit
. af8
TpEXUIICH
Anrebpanueckue
R bu6mmoreka [IOK
4 P ' 15 1 https://m.eds00.ru/7f417
Anrebpanyeckas
afg
JIpo0b
VYpaBHeHus u
HeDABCHCTEA bubmuorexa [JOK
5 P ' 15 1 https://m.edso0.ru/7417
KBanpaTtHbie
afg
ypaBHEHUS
YpaBHeHus u bubnmnoreka [JOK
6 HEPABCHCTBA. 13 https://m.edsoo.ru/7f417
CucreMbl ypaBHEHUN afg
YpaBHeHus u bubnnoreka [JOK
7 HEPaBEHCTBA. 12 1 https://m.edsoo.ru/7f417
Hepasenctpa af8
bu6mmoreka [JOK
() .0
8 YHIIDH. TCHOBHALE 5 https://m.edsoo.ru/7f417
MTOHSATHUS
afg
bu6mmoreka [JOK
() 4
9 YHIIDH, ZHHOBSIE 9 https://m.edsoo.ru/7f417
byHKIUA
afg
ToBToDEHME 1 bu6mmoreka [IOK
10 P 6 1 https://m.edsoo.ru/7f417
00001IcHNE
afg
OBIIEE KOJIMYECTBO
- 102 5 0

YACOB I10 [TPOTPAMME
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9 KJIACC

KonuyectBo yacos JJIeKTPOHHBIE
Ne = HaumeHoBaHme
Ipakrny = (uudposbie)
n/ pa3aesioB U TeM KounTtpoJbHbie
Bcero ecKme o0pa3oBaTejibHbIE
n NporpaMmmsl padoThbI
padoThbI pecypchl
Yucna v BBIYUCTICHHUS. bubmuorexa [JOK
JleiicTBUTENBHBIC 9 https://m.edsoo.ru/7f419
yucia dog
YpaBHeHus u
HeDABCHCTE bubmuoreka [JOK
p ’ . 14 1 https://m.edsoo.ru/7f419
YpaBHEHHUs ¢ OAHOU 408
IIEPEMEHHON o
VYpaBHeHus u bubnuorexa [JOK
HEpaBEHCTBA. 14 1 https://m.edsoo.ru/7f419
Cucrembl ypaBHEHUHI dos
VYpaBueHus u bubnuorexa [JOK
HEpaBEHCTBA. 16 1 https://m.edsoo.ru/7f419
HepaBenctpa dos
bu6mmoreka [IOK
OyHKIMH 16 1 https://m.edsoo.ru/7f419
dog
Yyc1oBLLe bu6mmorexa [IOK
15 1 https://m.edsoo.ru/7f419
MOCIIe0BATEIHbHOCTH
dog
[ToBTOpEHME,
oGoGmeHe bu6mmoreka [IOK
’ 18 1 https://m.edsoo.ru/7f419
CUCTEMAaTH3AIIHS
y dos
3HAHUU
BIIIEE KOJIMYECTB
OBl O ¢TBO 102 6 0

YACOB I10 ITPOTPAMME
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