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HOACHUTEJBHASA 3AIINCKA

AnreOpa sBisieTCSs OJIHUM U3 OIOPHBIX KYPCOB OCHOBHOIO  OOIIEro
oOpa3oBaHUs: OHa OOeCleurnBaeT M3yuyeHUE OPYTUX TUCUUILUINH, KaK €CTECTBEHHO-
HAy4yHOTrO, TaK W TyMAaHUTApHOTO IMKJIOB, €€ OCBOCHHE HEOOXOAUMO s
POJ0JKEHUs 00pa30BaHMsI U B MOBCEIHEBHOM >ku3HU. Pa3Burthe y oOydarommuxcs
HAy4YHBIX TMPEACTABICHUM O MPOUCXOXKJIECHUH U CYIIHOCTH alreOpanyecKux
abcTpakiui, crocobe OTpaKeHUs] MaTeMaTHYeCKOW HAyKOW SIBJICHUM U MPOIECCOB B
MIPUPOJE U OOUIECTBE, POJIU MATEMATUUECKOTO MOJIEIMPOBAHUS B HAYYHOM [TO3HAHUH
U B IMpaKTUKE CHOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOTO MHPOBO33PECHHS U KAUECTB
MBIIUICHNS, HEOOXOAUMBIX ISl aJanTalid B COBPEMEHHOM LHU(PPOBOM OOILIECTBE.
N3yuenne anreOpsl oOecrneurBaeT pa3BUTHE YMEHHUS HaAOMIOJaTh, CPaBHUBATh,
HaxOJIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHHS, CIIOCOOHOCTU
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JEHCTBUS W BBIBOJBI, (POPMYJIHPOBATH
yrBepxkacHUs. OcBOe€HHE Kypca aiaredpbl 00ecleyMBaeT pa3BUTHE JIOTUYECKOTO
MBIIUICHHUS OOYYaloIUXCs: OHU UCIOJB3YIOT JCAYKTHUBHBIE M HWHAYKTUBHBIC
paccyxaeHus, 0000IIeHHEe M KOHKPETHU3alMio, aOCTparupoBaHME M aHAJIOTHIO.
OOyuenue anreOpe mpeAnoiaraeT 3HAYUTENbHBIM O0BEM  CaMOCTOSATEIBHON
JESITEIbBHOCTH 00YYaroluxcs, O3TOMY CaMOCTOSITEIbHOE PELLIEHUE 3aJau SIBISIETCS
peanu3ainuen JesTeIbHOCTHOTO IPUHITUIIA OOYUEHHS.

B ctpykType nporpammel yueOHOro Kypca «Anredpa» Ajisi OCHOBHOTO OOLIEro
0o0pa3oBaHMsI OCHOBHOE MECTO 3aHMMAIOT COJIEPKATEIbHO-METOANYECKUE JIMHUHU:
«Uucna u  BBIUMCIHEHUS», «ANTeOpandyeckue BbIpRXKECHUsS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxaas U3 3TUX coJepKaTebHO-METOIUYECKUX JTMHUM
Pa3BUBAETCS HA MPOTSKEHUHU TPEX JIET U3yUECHUsI Kypca, B3AUMOJECHUCTBYS C IPYTUMHU
ero JuHUAMH. B Xonae wu3yueHHs ydeOHOro Kypca OOy4YaroImIMMCSl MPUXOJIUTCA
JIOTUYECKHU PACCYK/IaTh, UCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBsI3M ¢
TUM B TpOrpamMmy Yy4eOHOTo Kypca «Anre0pa» BKIIOUYEHBI HEKOTOPHIE OCHOBBI
JIOTHKHW, TMPEJCTABICHHbIE BO BCEX OCHOBHBIX pa3zfenax MaTeMaTU4eCcKOro
oOpa3oBaHMsi M  CIIOCOOCTBYIOIIME  OBJIAJEHUI0  OOYYaIOIIUMHUCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTH4eckoro s3blka. Coaep:KaTebHOW U CTPYKTYpPHOM
OCOOCHHOCTBIO yueOHOro Kypca «Auredpay sBISIETCS €ro HWHTETPUPOBAHHBIN
XapakTep.

Conepxxanue nuHMM «Yucaa W BBIUMCIEHUS» CIYKUT OCHOBOM s
JanbHENIIero M3y4yeHUus MaTEeMaTHUKH, CIOCOOCTBYET PAa3BUTHIO Yy OO0YyYarOIIMUXCS
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHSI MMOJIb30BATHCS AJITOPUTMAMHM, a
TaK)Ke NPUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX ISl OBCEAHEBHOM
KU3HU. Pa3BuUTHE MOHATHS O 4YMCIEe HAa YPOBHE OCHOBHOTO OO0IIero oOpa3oBaHuUs
CBA3aHO C pAlMOHAIBHBIMM M HPPAUUMOHAIBHBIMU 4YHUCIaMH, (OpPMHPOBAHHUEM
MIPEJCTABICHUI O JIEUCTBUTEILHOM YHUCIE. 3aBEPIICHUE OCBOCHHUS YHCIOBOW JIMHUU
OTHECEHO K cpeiHeMY 0011eMy 00pa30BaHHUIO.

ConepsxaHue IByX alreOpanvecKux JHHUN — « AreOpandecKue BRIPAKESHUS U
«YpaBHEHUS W HEPABEHCTBA» CIOCOOCTBYET (OPMHUPOBAHUIO Yy OOYyYaromuXcs



MaTEeMaTHYeCKOro amnmapara, HeoOXOJUMOTro [UIsl pEIIeHHUs 3aJad MaTeMaTHKH,
CMEXHBIX NPEAMETOB U IMPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4y. Ha ypoBHE OCHOBHOTO
oOmiero o0Opa3zoBaHusl y4eOHBIM MaTepuana TPYHNIUPYETCS] BOKPYT PalMOHAIBHBIX
BbIpaXeHU. AnreOpa AEMOHCTPUPYET 3HAUEHUE MaTEMaTUKU Kak s3blKa s
IOCTPOEHUSI MAaTEMAaTUYECKUX MOJIEJIEH, ONTMCAHUS MTPOLIECCOB U SIBJICHUN pEabHOIO
mupa. B 3amaum oOydyeHus anreOpe BXOAST TakkKe JalibHEHIIEe pa3BUTHE
QJITOPUTMUYECKOIO MBILIUIEHUSI, HEOOXOIMMOI0, B YaCTHOCTH, JUIsl OCBOEHHUS Kypca
uHOpPMAaTUKU, U  OBJAJCHHE  HABBIKAMU  JEAYKTUBHBIX  PAaCCyKICHUI.
[IpeoOpazoBanne CHUMBOJBHBIX (OPM CIIOCOOCTBYET PA3BUTHIO BOOOPaKCHWS,
CIIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Conepxanve (QyHKIMOHATBLHO-TPAPUUYECKOW JUHUM HAIEJICHO Ha MOJIyYeHUE
0Oy4aroIMMUCs 3HaHUN O PYHKIUAX KaK BaKHEHIIeH MaTeMaTuyecKol MOJEIH IS
ONMMCAHUS M MCCIEIOBAaHUS Pa3HOOOpPA3HBIX MPOLECCOB W SIBJIECHUW B MPUPOJE U
obuiectBe. M3ydueHne mMarepuaia CiocOOCTBYET Pa3BUTHUIO Y OOy4YaIOLIUXCSI YMEHUS
WCIIOJIB30BaTh PAa3JINYHbIE BBIPA3UTEIBHBIE CpPEICTBA S3bIKA MATEMaTUKU —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauuecKkue, BHOCUT BKJIaJ B (HOpMUPOBAHHE
IIPEICTABICHUN O POJIM MaTEMATUKU B PA3BUTUH LIUBUIN3ALNN U KYJIbTYpPHI.

[IporpamMma wucnonb3yercsa Takke i oOyueHuss ydamuxces ¢ OB3,
MHTETPUPOBAHHBIX B 001Ie00pa3oBareibHble Kiacchl. OCHOBHBIMHM LEISIMH TpU
OOyYeHUH HSTHUX Y4YallUXCs SBISAIOTCA: (OPMUPOBAHHME MPAKTUUYECKH 3HAUYMMBIX
3HAHWI U YMEHUI, MTHTEHCUBHOE UHTEJUIEKTYyaJIbHOE Pa3BUTHE CPEICTBAMU MpeaMETa
Ha MaTepuale, OTBEYAIOLIEM OCOOEHHOCTSM W BO3MOXHOCTSIM JAHHOM KaTeropuu
yuamuxcs. OTpaboTKa OCHOBHBIX YMEHHUW M HaBBIKOB OCYILECTBIAETCS Ha
HECJIOKHBIX, JOCTYINHBIX  y4YallUMCS  YIOpaXHeHUH. BaxHbIM  ycJIOBHEM,
MO3BOJISIONIUM ciefaTh oOydueHue 3P(HEeKTUBHBIM, SIBISETCS BbIAEICHUE TJIABHOTO B
KaXJI0M TeMe U ueTKas nuddepeHnmanus Matepuaia.

CormacHo ydeOHOMY TIaHy B 7-9 Kiaccax u3y4aeTcss YYeOHBIH Kypc
«Anre0Opa», KOTOPBIM BKIIOYAET CJEAYIOUIME OCHOBHBIE pa3lieibl COJEPKaHUS:
«Ynucma ¥ BBIYUCICHUS», «ANreOpandeckue BBIPAXKEHUS», «YpPaBHEHUS U
HEpaBEHCTBA», «DyHKIIMMNY.

Ha u3yuenue yuebHoro kypca «Anredpa» OTBOJUTCS:

B 7 knacce — 102 yaca (3 yaca B Hezenio)

B 8 u 9 knaccax Xumuko-Ouosoruyeckoro, ColuanbHO-TYMaHUTApHOTO H
JIuareuctuueckoro npenamnpoduieit — 102 yaca (3 yaca B HeaeNto)

B 8 1 9 xnaccax Ou3NKO-MaTEMaTHUECKOT0, MTH)XKEHEPHO-TEXHOIOTHYECKOTO
npeanpoduis u Kamerckom kimacce — 136 yacos (4 gaca B HEACIIO).



COJEPXAHME OBYUYEHUA

7 KUIIACC

Yuciaa 1 BBIYUCTCHUSA

JpoOu OOBIKHOBEHHBIE U JAECATUYHBIC, MEPEXOA OT OJHOM (OpMBI 3amucu
apobeir k gpyrod. IloHsTHe panUOHAIBLHOIO 4YHCIA, 3allCh, CPaBHEHHE,
YIOPSIOUMBAHUE  PAllMOHANBHBIX  4Hcel.  ApuU(pMETHYECKHEe  JEHCTBUS €
palMOHAIIBHBIMA YMCIaMU. PemieHne 3amad W3 peanbHOM NPAKTHKMA HA 4YacTH, Ha
Ipoowu.

Crenenb ¢ HaTypaJbHBIM [OKa3aTeJeM: OIpeAeNeHne, peoOpa3oBaHue
BBIPA)KEHHUII Ha OCHOBE OIpPEAENICHHs, 3amuch OONbIIMX yucenl. [IpoueHTsl, 3amuch
MPOLIEHTOB B BHUJE JIpoOM W ApoOM B BUIE NPOLEHTOB. TpH OCHOBHBIE 33/Jaud Ha
ITPOLIEHTHI, PEIICHHE 3a]1a4 U3 PEaJIbHON MTPAKTUKH.

IIpuMeHeHne  NpPU3HAKOB  JCIMMOCTH,  PAa3jOKEHHME HAa  MHOXKUTEIHU
HaTypaJbHbIX YHCEIL.

PeanpHble  3aBUCMMOCTH, B  TOM  4ucie 1mpsmMas W oOpaTHas
[IPONIOPLIMOHAIBHOCTH.

AJire0panvecKue BbIPAKEHUS

IlepeMeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKECHUA C IEPEMEHHOMU. JlomycTUMBbIE
3Ha4YeHUs NepeMeHHbIX. [IpeacTaBieHne 3aBUCUMOCTH MEXIY BEIMYMHAMU B BUJC
dbopmynsl. Beruuciaenus no gopmynam. [IpeodpasoBanrie OyKBEHHBIX BBIPAKEHHI,
TOXKIECTBEHHO  paBHbIE  BBIPAKEHHMs, TMpaBWwia MNpeoOpa3oBaHUs CYMM H
MPOU3BEICHUH, IPABUIIA PACKPBITHS CKOOOK U MPUBEIEHUS MOJOOHBIX CIaraeéMbiXx.

CBONCTBA CTENEHU C HATYPAIBHBIM OKA3aTEJIEM.

OnHowiensl 1 MHOTOWIEHBl. CreneHb MHorousjeHa. ClOKEHHE, BbIUMTAHHE,
YMHOXXEHHE MHOTOWIEHOB. POPMYJIbl COKPAIEHHOIO YMHOKEHHUS: KBaApaT CyMMBbI U
KBazpaT pasHocTH. DopMyiia pa3HOCTH KBaapaToB. Pa3iiokeHHe MHOIOYJICEHOB Ha
MHOKUTEJIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YpaBHEHMs, TMpaBWiIa MNpeoOpa3oBaHMs YypaBHEHHUS,
PABHOCWJIBHOCTb YPAaBHEHUM.

JIluHeiHOEe ypaBHEHHME C OJHOW IEPEMEHHOM, YHCJIO KOPHEH JMHEUHOTO
YpaBHEHMUS, PEIICHUE JUHEHHBIX YpaBHEHU. COCTaBIE€HUE YPAaBHEHUN MO YCIOBHIO
3amaun. Pemenune TeKCTOBBIX 3a/1a4 € MOMOUIBIO YPABHEHUM.

JIuneitHoe ypaBHEHHE C JByMs MEpEMEHHbIMU U ero rpadguk. Cucrema ABYyX
JIMHEMHBIX YpAaBHEHUM C JBYMs II€pEeMEHHBIMU. PelleHue cucreM ypaBHEHUU
croco0oM mojicTaHOBKH. [IpuMephl pelieHns TEKCTOBBIX 3a7a4 ¢ MOMOIIbI0 CUCTEM
YPaBHECHUU.

DyHKUNHA

Koopaunara toukn Ha npsmon. UYucioBble NMpOMExXyTKH. PaccrosHue mexny
JIBYMsI TOYKAMU KOOPAMHATHOU IPSIMOM.

[IpsimoyronbHast cuctema koopauHat, ocu OX u Oy. AbGcuucca U opauHaTa
TOYKH Ha KOOPAMHATHOW IuiockocTH. [Ipumepsl rpadukoB, 3agaHHBIX (OpMyIamMHu.



UYrenue rpadukoB peanbHbIX 3aBucuMocteil. [lonstue pynkuuu. I'padux GyHKImIH.
CpoiictBa ¢Qyukumid. Jlunerinas ¢yukius, e€ rpaduk. I'paduk dyskuuun y = |X|.
I'paduyeckoe pernieHre TUHEHHBIX YPaBHEHUM M CUCTEM JIMHEHWHBIX YPaBHEHUH.

8 KIIACC

Yuciaa 1 BBIYUCTCHUSA

KBagpatueiii kopenb u3 uwucia. [loHstTue 00 wuppanMoOHAIBHOM YHCIE.
JlecsaTudyabie TPUOIMKEHUST WPpAMOHATBHBIX 4Yrces. CBoWcTBa apu(pMeTHIeCcKuX
KBaJ[paTHBIX KOPHEH M UX MPUMEHEHHE K TPEoOpPa30BaHUIO YUCIOBBIX BhIPAXKEHUN U
BBIUHUCJICHUAM. J|eHCTBUTEIIbHBIE YUCIIA.

Crernens ¢ 1eJIbIM MoKa3aTesieM U €€ cpoiictBa. CTaHgapTHAs 3aMUCh YHCIA.

AJire0OpanvecKue BbIPaKeHUs!

KBanpaTHblil TpéxuseH, pa3noKeHue KBaApaTHOTO TPEXUIeHA HA MHOXKHUTEIH.

AnreOpandeckas JpoOb. OCHOBHOE CBOMCTBO aireOpandeckod ApoOu.
CnoxxeHue, BbBIYUTAHUE, YMHOXEHHE, JCJIIeHHE alreOpandeckux ApooOeil.
PanronanbpHbie BRIpaXKEHUS U UX IPEOOpa3OBaHUE.

YpaBHeHUS U HEPABEHCTBA

KBagpatnoe ypaBHeHue, dhopmysna KOpHEH KBaJpaTHOTO ypaBHEHHUs. Teopema
Buera. Pemienue ypaBHEHHI, CBOJAIIMXCA K JIMHEMHBIM W KBaJApaTHBIM.
[Ipocreiimme qpoOHO-parMOHAIBHBIC YPABHEHHUS.

I'paduueckass uHTEepnpeTalvs ypaBHEHUN C JABYMSI TIEPEMEHHBIMU M CHUCTEM
JUHEWHBIX YpPAaBHEHUW C JBYMS ME€peMEHHbIMU. lIpuMmepsl pemeHus cucrem
HEJIMHEUHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandecKuM CocoOoM.

HucnoBble HEPABEHCTBA M MX CBOWMCTBA. HepaBeHCTBO ¢ OOHON MEPEMEHHOM.
PaBHOCMNIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHON IEPEMEHHOM.
CucTteMbl IMHEHHBIX HEPABEHCTB C OJJHOM EPEMEHHOM.

DyHKUUH

[Tonsitne pynkuu. O6macTh onpeaeieHns 1 MHOXKECTBO 3HAYCHUHN (DYHKITHH.
CriocoObl 3a1anust PyHKITUH.

I'padux Pynkmuu. Utenuwe cBoictB dyHkiuu mno e€ rpaduky. I[Ipumeps
rpadukoB GYHKIHMA, OTPAKAIOIINUX PEATbHBIE TPOIECCHI.

OYHKIMY, ONKCHIBAIOIINE TPSAMYIO H OOpaTHYIO MPOMOPIMOHATHHBIC
3aBHCHMOCTH, uX rpadukn. Pyukmun Y = X2, y = X3, y = VX, y=|x|. ['paduueckoe
pElLIEHNE YPAaBHEHUN U CUCTEM YPABHECHUU.

9 KIIACC
Yucia 1 BbIYUCICHUSA
PanmonaneHple 4Mcia, UppalMOHAIbHBIE YUCIA, KOHEUHbIE M OECKOHEUHBIE
AecsITUUHbIe ApoOu. MHOXKECTBO AEWCTBUTEIBHBIX YHMCEN, JACHCTBUTEIbHBIC UYMCIIA
KaKk OeCKOHEUYHbIEe JeCATHYHbIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKITY
MHOKECTBOM JIEMCTBUTEINIBHBIX YUCEN U KOOPANHATHOU IPSMOM.



CpaBHEHME  JACHCTBUTEIBHBIX  YHUCEN, AapU(PMETUYECKHE  JIEUCTBUS  C
JENCTBUTEIbHBIMU YHCIAMU.

Pa3mepbl 0OBEKTOB OKpYXaroIIero Mupa, UIMTEIbHOCTh IIPOLECCOB B
OKPYXKaroIEeM MHUpE.

[TpuOnmx€HHOE 3HAUYEHHWE BEJIMYMHBI, TOUHOCTbh NpUOIMKEeHUs. OKpyrieHue
yuceln. [Ipuknika v oneHka pe3ynbTaToB BbIUNCICHUN.

YpaBHeHUs U HEPABEHCTBA

JIuneniHO€e ypaBHEHME. Pemenne ypaBHeHNM, CBOSIIMXCS K JIUHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHune ypaBHEHUM, CBOIAIIMXCA K KBAJIPATHBIM.
bukBaaparHoe ypaBHeHue. IIpuMepbl pelieHuss ypaBHEHHU TPETbEHM M YETBEPTOMU
CTETIEHEN Pa3JI0)KEHUEM HA MHOXKHUTEIH.

Pemenne apoOHO-pallMOHAIBHBIX ypaBHEHUH. PelleHne TEeKCTOBBIX 3aaad
anreOpanyecKuM METOJIOM.

VYpaBHeHHE ¢ JByMsl NEpEMEHHbIMM U ero rpa¢uk. Pemenue cucrem IBYX
JIMHEHHBIX YPAaBHEHHUU C IByMs NEPEMEHHBIMU. PelieHne cucteMm JByX ypaBHEHUH,
OJIHO U3 KOTOpBIX JHMHEHHOE, a JApyroe — BTOpoW cTeneHu. [paduueckas
WHTEPIPETALNs] CHCTEMbBI YPABHEHUM C IBYMS IIEPEMEHHBIMU.

Pemenuie TeKCTOBBIX 3a71a4 aare0OpanyeckuM CrocoooM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENMHBIX HEPABEHCTB C OJHOM IepeMeHHOU. Pemenne cucrem
JVHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
I'paduueckass uHTEprpeTanyss HEPaBEHCTB W CUCTEM HEPABEHCTB C JIBYMS
IIEPEMEHHBIMH.

DOyHKIUU

KBagpatnunas ¢ynkuus, e€ rpadpuk u cpoiictBa. IlapaGona, KoopauHATHI
BEPUIMHBI 11apadOoJIbl, 0Cb CUMMETPHUH MApa0OJIbI.

Ipadukn Gyrxumit: Y = kx, y = kx + b, y = kix, y = x3, y = VX, y = || u ux
CBONCTBA.

YucaoBbie 10CJIe10BATEILHOCTH U IPOrPeccum

[loHsiTME YHCIIOBOM IOCJIENOBATEIbHOCTH. 3aJaHHE IOCIEI0BATEIBHOCTH
peKyppeHTHOM dhopmyIoii u popmymoit N-ro yieHa.

Apudmernueckas U TeomeTpuyeckas mnporpeccud. Popmynbl N-ro 4jeHa
apu(pMETHIECKON U TEOMETPUIECKOUN MPOTPECCUi, CYMMBI TIEPBBIX N UICHOB.

N300paxkeHre 4YI€HOB apuU(PMETHUECKOW U TEeOMETPUYECKON mporpeccui
TOYKaMU HAa KOOPAMHATHOW IUJIOCKOCTH. JIMHEWHBIM M DKCIIOHEHIMAJIBHBIA POCT.
CI10HBIE IPOLICHTBHI.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TIPOI'PAMMBbI
YUYEBHOTI'O KYPCA «AJI'EBPA»
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE pe3y/bTaThl OCBOEHUS MIPOrpaMMbl y4eOHOTO Kypca «Airedpa»
XapaKTEPHU3YHOTCH:

1) maTpuoTnyeckoe BOCIMTAHUE:

MIPOSIBJIEHUEM HMHTEpECa K MPOLLJIOMY M HACTOSIIIEMY POCCUMCKONW MaTEeMaTHKH,
LIEHHOCTHBIM OTHOLIEHUEM K JOCTHKEHUSIM POCCUMCKUX MAaTEMATUKOB U POCCUNCKOMN
MaTE€MaTUYECKON IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTHXKEHHA B JPYrMX HayKaxX W
MPUKIAAHBIX cepax;

2) rpaskaaHCcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0SI3aHHOCTEW TpakJaHMHA U pealln3allid €ro
IpaB, MPEACTABICHUEM O MATEMATUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS Pa3IMUHBIX
CTPYKTYp, SBJICHHUI, MOpoUeayp TpaxkIaHCKOro oOiiecTBa (Hampumep, BBIOOPHI,
ONpPOCHI), TOTOBHOCTBIO K OOCYXIEHHUIO JTHUECKUX NpoOJieM, CBSA3aHHBIX C
IIPAKTUYECKUM [PUMEHEHHEM JIOCTMKEHUN HAyKd, OCO3HAHUEM BaXXHOCTH
MOPAJIBHO-3TUYECKUX IIPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyaoBOe BOCIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4yaCcTHE€ B pEIICHUH MPAKTHUECKUX 3a7ad
MaTeMaTUYeCKOM HaNpaBJICHHOCTH, OCO3HAHWEM BaXXKHOCTH MAaT€MaTHYECKOIro
o0pa3oBaHMsI Ha MPOTSHKEHUH BCEH MKU3HM A YCHEIHOM NpogdecCuoHaNbHON
NESATENbHOCTY M Pa3BUTUEM HEOOXOAMMBIX YMEHUH, OCO3HaHHBIM BBIOOPOM H
MOCTPOEHUEM WHAUBUIYATILHOM TPAaeKTOPUU OOpa30BaHUsA W >KM3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTH4ecKoe BOCIMTAHME:

CHOCOOHOCTBIO K  3MOLMOHAIILHOMY M 3CTETHMUECKOMY  BOCHPHUSATHUIO
MaTEeMaTHYECKUX OOBEKTOB, 3aJad, pEIICHUH, pacCyKICHUH, YMEHHIO BHUAETbH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 MO3HAHUSA:

OpUEHTalMeld B JEATEIbHOCTM HAa COBPEMEHHYK) CHUCTEMY HAYYHBIX
IpecTaBiIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSL UYEJIOBEKa, MPHUPOMABI U
oOlecTBa, MOHMMAHMEM MAaTEMaTUYECKOM HAayKH Kak c(epbl YenoBeuecKou
NEeSATEIbHOCTH, 3TaNoOB €€ pPa3BUTHUA M 3HAYMMOCTH ISl Pa3BUTHs LMBUIM3ALNM,
OBJIAJICHUEM SA3BIKOM MAaTeMaTUKA W MaTEMaTHYECKOM KYyJIbTYpOW KakK CpeICTBOM
MO3HAHUS MHpA, OBJAJACHUEM MPOCTEUIIMMU HaBBbIKAMHU HUCCIEI0BATEIbCKON
NEeATENBHOCTH;

6) ¢usuyeckoe BocnuTaHHe, (POPMUPOBAHHE KYJIbBTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0J1ArONOJyYHUs:

TFOTOBHOCTBIO NPUMEHATh MaTEMaTHYECKUE 3HAHUS B HHTEpPECax CBOEro
3I0pPOBBSI,  BEIEHUS  3J0poBOro  oOpa3a  >KM3HM  (3I0pPOBOE  MUTaHHE,
cOamaHCUPOBAaHHBIA PEXUM 3aHATHUH M  OTHAbIXa, peryjspHas (¢uznueckas



aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HABBIKA pedIeKCHH, TPU3HAHUEM CBOETO TIpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JIOrHYeCcKOoe BOCIIMTAHUE:

OpHUEHTAIlMEH HA MPUMEHEHUE MAaTEeMaTUUYECKUX 3HAHWU JJI PEIICHUs 3a1a4 B
00J1aCTH COXPAHHOCTH OKPY KaOIIEH Ccpesibl, TUIAHUPOBAHHUS TOCTYIIKOB U OIICHKH MX
BO3MOKHBIX TIOCJICACTBUN JUISI OKPYXKAIOIICH Cpelbl, OCO3HAHHWEM TIJ100aIbHOTO
XapakTepa FKOJOTHUECKUX MPOoOJIeM U MyTel UX PEIICHUS;

8) ajanranusi K M3MEHAKWINMMCH YCJIOBHAM COUUAJIBHOW W MPHUPOAHOM
cpenbl:

FOTOBHOCTBIO K JICMCTBUSIM B YCIOBHUSIX HEONPEAECIEHHOCTH, ITOBBILICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO JESATEIbHOCTh, B TOM YHCIIE
YMEHHE YUUTHCS Y JPYTUX JIIOACH, TpUoOpeTaTh B COBMECTHOM JIESITEIIbHOCTH HOBBIE
3HAHMWS, HABBIKA U KOMIIETECHIINU U3 ONbITA APYTHUX;

HEOOXOJUMOCThIO B  (POPMHUpPOBAHMM HOBBIX 3HAHUM, B TOM 4YHCIE
hopMyJIMpOBaTh WUJICH, TTOHATHS, THUIOTE3bl 00 00BEKTAX W SBJICHHUSAX, B TOM YHCIIC
paHee  HEU3BECTHBIX, OCO3HaBaTh JACGUIMTHI  COOCTBEHHBIX  3HAHMK U
KOMIIETCHTHOCTEH, INIAHUPOBATh CBOE PA3BUTHE;

CITOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIHIO, BOCIPUHUMATH CTPECCOBYIO
CUTYyaIlMI0 KaK BBI3OB, TPEOYIOIIMI KOHTPMEp, KOPPEKTHPOBATh IIPUHHUMAECMBIC
pemieHuss U JAeHCTBHSA, (OpPMYJIUPOBATh W OICHUBATh PUCKH M TIOCIICICTBUS,
(hopMUpOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE JIeiicTBUS

ba3oBble 1ornueckue aeiicTBM:

® BBISABIATHP M XapaKTEPU30BaTh CYIIECTBEHHBIE NPU3HAKA MaTEMaTHUUYECKUX
O0OBEKTOB, TIOHSTHM, OTHOIICHUH MEXIy TMOHATHUSAMHU, (POpMyIUpPOBATH
OTpEICIICHUS MIOHSITUH, yCTaHaBJINBAThH CYIIIECTBEHHBIN MPU3HAK
Kinaccupukanuu, OCHOBaHHWS I OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3a;

® BOCIPUHUMATb, dhopmMynHpoBaTh u npeoOpa3oBbIBATH CYXXJICHUS:
yTBEPAUTEIbHbBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

® BBISABIATh MAaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aWMOCBS3M U MPOTHUBOpPEYHUS B
dakTax, JaHHBIX, HAOTIOJEHUAX W YTBEPKIACHUSX, MpeIiaraTh KPUTEPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTENW W MPOTUBOPEY U,

® JenaTh BBIBOJIBI C HCIOJb30BAHHEM 3aKOHOB JIOTUKH, JIEyKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUCHUH TI0 aHAJIOTHH;

e pa30upaTh J0Ka3aTelIbCTBA MATEMAaTUYECKUX YTBEPKICHUM (MpsiMble U OT
OPOTUBHOIO), MPOBOJUTH  CAMOCTOSTEIBHO  HECJIOXHBIE JI0Ka3aTeIbCTBa
MaTeMaTUYeCKUX (DaKTOB, BHICTPAUBATh apryMEHTAIUIO, IPUBOAUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHMUS;



BBIOMpATh CrIOCO0 pelieHus: yueOHOM 3a7aun (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelleHusi, BbIOMpaTh Hauboyiee MOAXOAAIMNH C YYETOM CAMOCTOSITEIBHO
BBIJIEJICHHBIX KPUTEPUEB).

Ba3oBhle ucciieqoBareLCKHe 1eCTBUSA .

UCIOJb30BaTh BOMPOCHl KaK HCCIENOBATENbCKUII HMHCTPYMEHT IO3HAHMS,
GopMynupoBaTh  BONPOCHL,  (UKCHPYIOIIME  MPOTUBOpEUYUE, MpolJIemy,
CaMOCTOSITENIbHO YCTaHABJIMBATh MCKOMOE W JaHHOE, (POPMHUpPOBATH THIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHUE;

MPOBOJUTH IO  CaMOCTOSITENIBHO  COCTABICHHOMY  IUIaHY  HECIJIOXKHBIN
HKCIIEPUMEHT, HEOOJIBIIOE MCCIAEAOBAHNUE [0 YCTAaHOBJIEHUIO OCOOEHHOCTEN
MaTeMaTHYECKOT0 00bEKTa, 3aBUCUMOCTEN OOBEKTOB MEKIY CO00ii;
CaMOCTOSITENIbHO  (POPMYJIMpPOBaTh OOOOIIEHHMSIT U BBIBOJBI 10 pe3yibTaraM
MPOBEAEHHOIO  HAOIIOJEHUS, HCCIEJOBAHMS, OLEHUBATh JIOCTOBEPHOCTH
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUIA;

MIPOTHO3UPOBATh BO3MOXHOE pa3BUTHE MpOLECCa, a TAKXKE BbIABUTATh
IPEAIIOIOKEHUS O €70 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanmueii:

BBISIBJISITH ~ HEJIOCTATOYHOCTh M M30BITOYHOCTh  HMH(OpPMALMK, JaHHBIX,
HEO0OXOAMMBIX JJIs PEIICHUS 3a]auH;

BBIOMpATh,  AHAJIU3UPOBATh, CUCTEMATU3UPOBATh M  HUHTEPIPETHPOBATH
MH(}OpMALMIO PA3TIMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

BbIOMpaTh (hopmy mpeAcTaBieHUs MHGOPMALMU U WIUTIOCTPUPOBATH pEIIaeMble
3aJlauM CXeMaMH, JuarpaMmmMamMu, HHOHM rpa@uKoil 1 uX KOMOMHAIUAMUY;
OLICHMBATh HAIEXHOCTh UH(POPMALIMK TIO KPUTEPUSAM, MPEATIOKEHHBIM YUUTEIEM
UM C(POPMYJIHMPOBAHHBIM CAMOCTOATENBHO.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUSA:

BOCIIPUHUMATh U (OPMYJIUPOBATh CYXKACHHUS B COOTBETCTBUU C YCIOBUAMH U
HeasiMU  OOILEHHUsA, SCHO, TOYHO, T'PAaMOTHO BBIpaXKaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M NMUCBMEHHBIX TEKCTaX, JaBAaTh MOSICHEHUS MO XOAY PELICHUs 3aJayH,
KOMMEHTHPOBATH MOJIyYEHHBIA PE3YNIbTAT;

B XOZe OOCYXJEHHsA 3a/aBaTb BONPOCHI IO CYIIECTBY OOCYKIAaE€MOW TEMBI,
npo0OsieMbl, peliaeMoil 3ajauyM, BbICKa3bIBaTh HWJEH, HAICJICHHbIE Ha TOUCK
pELIeHUs], COMOCTABISATh CBOU CYXACHHUSI C CYXICHUSMU JPYTUX YYaCTHUKOB
auanora, OOHapy>KMBaTh Pa3IMuME U CXOJCTBO IMO3MIIMM, B KOPPEKTHOU (opme
(bopMyIMpPOBATH PA3HOIIIACHS], CBOU BO3PAKEHUS;

NPEICTaBIATh PE3yJbTaThl PEUICHUS 3aJayd, JKCIEPUMEHTa, MCCIEIOBaHUS,
MPOEKTa, CaMOCTOATEIBHO BBIOMpPATh (hOpMAT BBICTYIUICHUS C YYETOM 3ajad
Mpe3eHTAMU U OCOOCHHOCTEH ayIUTOPUH;

MIOHUMAaTh M MCHOJB30BaTh IPEUMYIIECTBA KOMAHIHOM M WHIWBHIYyaJIbHOU
pabOTHI IPH PEIICHUH YYCOHBIX MATEMATUICCKUX 3a71aY;



® [PUHUMATH II€JIb COBMECTHOW JESATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIHIO
COBMECTHOM paboThl, pacnpeiensaTh BUIbI pabOT, JOrOBapUBaTLCA, OOCYXKIATh
IpoLIeCC U Pe3yJIbTaT paboThl, 00001IaTh MHEHHUS HECKOJIBKUX JTIOJCH;

® yJacTBOBaTh B TPYIIOBBIX ¢dopmax paboThl (0OCYXJEeHHS, OOMEH MHCHUSMH,
MO3TOBBIE INTYPMBI ¥ JPYTHE), BBIMOJHATH CBOK YacTh pabOTHl U
KOOPJIUHUPOBATH CBOM JEUCTBHS C JAPYTUMHU UWIEHAMH KOMAaHIbI, OIICHUBATH
Ka4eCTBO CBOETO BKJIaJia B OOIIHMIA MPOIYKT IO KPUTEPUIM, CHOPMYITUPOBAHHBIM
YYaCTHUKAMH B3aUMOICHCTBUS.
PeryasiTuBHbIe YHHBepPCcaJIbHbIE YueOHbIE TelCTBUSA
Camoopranusanus:

® CaMOCTOSITEJIbHO COCTABJISITH IJIaH, AITOPUTM pElICHUs 3a/lauil (UJIKM €ro 4acTh),
BBIOMpPATh CIOCOO pelieHUs ¢ y4€TOM HMEIOIIUXCS PEeCypCOB M COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTHUPOBAaTb M KOPPEKTHUPOBATH BapHAHTBl PEHICHUN C
y4€TOM HOBOM MH(OPMAIIUH.
CaMOKOHTPOJIb, SMOIIHOHAJIbHBIA HHTEJIEKT:

e BJaNeTh crmoco0aMu CaMONPOBEPKH, CAMOKOHTPOJISL Tpolecca W pe3yibTara
pEIIeHNS MaTeMaTHISCKOH 3a/1a4H;

® [peABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IpPH pEHICHUH 3a7ayH,
BHOCUTh KOPPEKTHUBBI B JCSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTEIHCTB,
HaWJCHHBIX OMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIICHUBATb COOTBETCTBUE pe3yibTaTa ACSITEIBHOCTH IIOCTaBJICHHOW IENH H
YCIIOBHSIM, OOBSCHITh TPUYHHBI JIOCTYDKCHHS WM HEIOCTIDKCHHS  IISJIH,
HaxOJIUTh OMMOKY, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI

K koHmy oOyuenus B 7 KkJjacce OOydYalOmMACS TONYYUT CIEAYIONINE
MPEAMETHBIE PE3YIIbTATHI:

Yucia v BIYUCICHUSA

BoimonHsaTh, coyeTas YCTHbIE W TNHUCHMEHHBIC TPHUEMBI, apuUPMETUUECKUE
JEUCTBUS C PallMOHATbHBIMU YUCIIAMU.

HaxoguTh 3HaYe€HWS YMCIOBBIX BBIPAKEHUHN, NPUMEHSATH pPa3HOOOpa3HbIC
CrocoObl ¥ TPUEMBI BBIYUCIEHUS 3HAYCHHM APOOHBIX BBIPAXKEHUH, COICpIKAIINX
OOBIKHOBEHHBIE U JECATUYHBIC TPOOHU.

[lepexoauTs OT OoAHOW (QOpPMBI 3amHMcH 4YMcesl K Apyroi (mpeoOpa3oBHIBATH
JNECATUYHYIO JIpOOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH
B 0€CKOHEYHYIO JECATUYHYIO IPOOB).

CpaBHMBATh M YIIOPSIIOYMBATH PAIIMOHAIIbHBIE YHCTIA.

OKpyTasTh yucna.

BhINOMHATH OPUKUJIKY U OLEHKY pe3yJibTaTa BBIYMCICHUMN, OIEHKY 3HAYEHUU
YUCJIOBBIX BbIpaXEHUW. BBIMONHATH AGUCTBUS CO CTEHEHSMH C HATypaJbHBIMU
MOKa3aTeJIIMH.



[IprMeHATh NPU3HAKU JEITMMOCTH, PA3JIOKEHUE HA MHOXKHUTEIN HATypPAJIbHBIX
YHUCEl.

Pemate NpakTHUKO-OPUEHTUPOBAHHBIE 3a/ayd, CBS3aHHBIE C OTHOILIECHUEM
BEIUYMH, IPONOPLUOHAIBHOCTBIO BEIMYUH, IPOLCHTAMH, WHTEPIPETUPOBATH
pe3ynbTaThl PEIICHMs 3a7a4 ¢ y4E€TOM OTPaHWYECHUH, CBS3AHHBIX CO CBOMCTBAMM
paccMaTpuBaeMBbIX OOBEKTOB.

AJireOpandecKue BbIPaKeHUSA

Hcnonp30Bath anredpanyecKyro TEPMUHOJIOTHIO M CUMBOJIUKY, IPUMEHSATH €€ B
IIPOLIECCE OCBOEHUS yUeOHOr0 MaTepHala.

Haxonuth 3HaueHUs: OYKBEHHBIX BBIPAKEHUWA MpU 33JaHHBIX 3HAYECHHSIX
IIEPEMEHHBIX.

BoInonHATh npeoOpa3oBaHus LEJIOr0 BBIPAKEHHUS B MHOTOWIEH MPUBEIECHUEM
MOJI00HBIX CaraeMbiX, pACKPBITHEM CKOOOK.

BBINIONHATE YMHOXKEHHE OJHOWIEHA HAa MHOIOYIEH W MHOTOWIEHAa Ha
MHOTOYJIEH, IPUMEHTH (POPMYJIbI KBaJipaTa CyMMBbI U KBaJipaTa pa3HOCTH.

OCyIecTBIATh  PA3JIOKEHUE MHOTOWICHOB HA MHOXHUTEIA C IOMOIIBIO
BBIHECEHUSI 32 CKOOKHM OOIIEr0 MHOXKUTEJISA, IPYIIUPOBKU CIaraeMbIX, PUMEHEHUS
(bopMyJ1 COKPAILIEHHOTO YMHOKEHUSI.

[IpumeHsTh IpeoOpa30BaHNs. MHOTOUJICHOB IS PEILICHUS pa3IMyHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEXKHBIX IPEIMETOB, U3 PEAIBHON ITPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypPAJIbHBIMM IIOKA3aTEIIMU  JUIS
peoOpa3oBaHUsI BEIPAKCHUH.

YpaBHeHMs U HEPABEHCTBA

Pemare nuHEVHBIE ypaBHEHHS C OJHOM IIEPEMEHHOM, INPUMEHSSA ITpaBUIIA
IIEpEX0/1a OT UCXOJHOTO YPAaBHEHUS K PABHOCUIILHOMY eMy. [IpoBepsTh, sABiseTcs n
YHUCJIO KOPHEM yPaBHEHHS.

[IpumensaTy rpaduueckue METOIbI MPU PEUICHUU JIMHEWHBIX YPaBHEHUN U HX
CUCTEM.

[lonGupats mnpuMmepbl Map 4YHCEN, SBISIOUMXCA PEUICHHEM JIMHEHHOTO
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CtpouTh B KOOPIMHATHOW IMJIOCKOCTH IpaUK JIMHEHHOTO YpaBHEHHS C JABYMS
MEePEMEHHBIMHU, MOJIb3YACh IpaUKOM, TPUBOJUTH PUMEPHI PELICHUS YPABHEHHUSL.

Pemate cuctembl ABYX JIMHEWHBIX YPABHEHUN C JBYMS NEPEMEHHBIMH, B TOM
qucie rpapuiecky.

CocraBisaTh W pelarh JIMHEMHOE YPAaBHEHHWE WIM CUCTEMY JIMHEWHBIX
YpPaBHEHHUH 110 YCJIOBHIO 3aJla4yd, HHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM
3a71a4¥ [OJyYEHHBIN Pe3yJIbTaT.

DyHKUNHA

N300paxaTh Ha KOOPAMHATHON MPSMOM TOYKH, COOTBETCTBYIOLIME 3a/laHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, MHTEPBaJbl, 3alMChIBATh YHCIIOBBIE NMPOMEXKYTKH Ha
anre0pandecKoMm sI3bIKe.

OTMeyaTh B KOOPJMHATHOM IJIOCKOCTH TOYKH MO 3aJaHHBIM KOOpPJIMHATaM,
CTPOUTH rpauKu JIUHEHHBIX QYHKIHMH. CTpouTth rpaduk GyHKIHH Y = [X|.



OnuceiBaTh C TOMOIIBIO  (DYHKITMH WM3BECTHBIE 3aBUCUMOCTH  MEXIY
BEJIMYMHAMM: CKOPOCTb, BpEMsI, PACCTOSIHME, II€HA, KOJWYECTBO, CTOUMOCTb,
IIPOU3BOIUTEIILHOCTD, BpeMsi, 00bEM pabOTHI.

Haxoaute 3HaueHue QyHKIUHU 110 3HAUYCHHIO €€ apryMeHTa.

[Tonumate rpaduueckuid crnoco® NPEACTaBICHUS W aHaIu3a WHOOpPMAINH,
U3BJICKATh U HHTEPIIPETUPOBATh HHPOpMAIHIO U3 Ipad)UKOB PEAIbHBIX ITPOILIECCOB U
3aBHCHMOCTECH.

K koniy oOydenuss B 8 kiacce oOydaromuidcsi TMOMYYHUT CIEAYIOLIUE
IIPEAMETHBIE PE3YIIBTATHI:

Yuciia u BBIYMCTICHUS

Hcnonp30BaTh HavalbHBIE NPEACTABICHUS O MHOXKECTBE JEHCTBUTENIBHBIX
YuCeN I CpaBHEHUS, OKPYIJIEHUS M BBIUMUCIECHUH, M300paxaTh ACHCTBUTEIbHBIC
4yycJa TOYKaMU Ha KOOPJAUHATHOW MPSAMOM.

[IpuMeHATh TOHSATHE apUPMETUYECKOTO KBAJIPATHOTO KOPHS, HAXOJUTh
KBaJpaTHbIE KOPHM, HCIIOJIB3Ys] TMPU HEOOXOJAUMOCTH KaJbKYJISTOP, BBITOJIHATH
npeoOpa3oBaHus BBIPAKECHHM, COAEpX AIIMX KBAaJApPAaTHbIE KOPHHU, HCHOIB3Ys
CBOMCTBA KOPHEU.

Hcnonp30BaTh 3anmucu OOJBIIMX M MaJIbIX YHUCEN C IOMOILBIO JIECATUYHBIX
npoOeii u crerneHelt yucna 10.

AJire0OpanvecKue BbIPaKeHUs!

[IpuMeHATh TOHATHE CTENEHM C LEeJIbIM  [OKa3aTeJeM, BBINOJIHATH
npeoOpa30BaHus BbIPAXKEHUH, COAEPKALIMX CTENEHH C LIEJbIM MOKa3aTeseM.

BBINONHATE TOXIECTBEHHbIE MPEOOpa30BaHUs pAalMOHAIBHBIX BBIPAKEHUN HA
OCHOBE NMPaBUJI ACHCTBUI HaJ MHOTOUYJIEHAMU U alre0pandyecKuMu ApoosiMu.

PacknanpiBaTh KBaIpaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[IpumensaTy npeoOpa3oBaHMs BBIPAKEHUMN I PEIICHHs PA3JIMYHBIX 3a/lay U3
MaTeMaTUKH, CMEXHBIX MMPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemats nuHeiHbIE, KBaJpaTHbIE YPAaBHEHUS W pPalMOHAJIbHBIE YpPaBHEHUS,
CBOJSIIMECS K HUM, CUCTEMBI IBYX YPABHEHUH C ABYMsI IEPEMEHHBIMH.

IIpoBOaUTE IpPOCTEMIINE HUCCIEAOBAHUS YPABHEHUM M CHCTEM YPAaBHEHUMH, B
TOM YHCJI€ C IPUMEHEHHEM TpaduuecKux npejacTaBieHui (yCTaHaBINBATh, UMEET JIH
YpaBHEHUE WM CUCTEMA YPAaBHEHUMN PEILICHHUs], €CTTU UMEET, TO CKOJIBKO, U MpOUee).

[lepexoauTs OT cloBecHOM (OPMYIMPOBKH 3adauv K €€ anredpandeckon
MOJENN C TOMOIIBIO COCTABJIEHUA YPABHEHHUS WJIM CHCTEMBI YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4M MOJIYYEHHBIN PE3yNbTaT.

[IprMeHSATh CBOMCTBA YHCIIOBBIX HEPABEHCTB Uil CPABHEHUs, OLICHKU, PEIIaTh
JIMHENHbIE HEPABEHCTBA C OJJHOM MEPEMEHHON U UX CHCTEMBbI, JaBaTh IpadUuecKylo
WJUTIOCTPALIMIO MHOKECTBA PEIICHUM HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUU



[ToHUMATh ¥ HCIOJB30BaTh (PYHKIMOHAIBHBIC MOHATHA U A3bIK (TEPMUHEL
CHMBOJIMYECKHE O0003HAYECHUs), ONPENENATh 3HAUYCHUE (QYHKIMU [0 3HAYECHUIO
apryMeHra, oIpeaeNsaTh CBOMCTBA (PyHKIMH 10 €€ TpaduKy.

CrpouTs rpaduKy >JI€MEHTAPHBIX QYHKIUN BUIA:

y=k/x,y=x%y=x%y=|X|,y = VX, onmicsBaTh CBOWCTBA YHCIOBOH (YHKITHH
o e€ rpaduxy.

K xoHmy oOyuenuss B 9 kiacce oOyyaroUIuiicss MOJYYUT CIEAYIOLIUE
[IPEIMETHBIE PE3YJIbTATHI:

Yuciia 1 BbIYMCTICHUS

CpaBHHBATh U YIOPSIOYMBATH PALMOHAIIBHBIE U UPPALlMOHAIBHBIE YHCIIA.

BoinonsaTe apudMeTnyeckne ACHCTBUS C PALlMOHATIBHBIMU YUCIAMH, COYETas
YCTHBIE W THUCBMEHHBIE MPUEMBI, BBIOJIHATh BBIYMCICHHS C UPPaLUOHATbHBIMU
YUCIIAMH.

Haxonuth 3HaU€HHs CTETIEHEW C LEIbIMU MOKA3aTEISIMU U KOPHEW, BBIYUCIATD
3HAYEHHUS YUCIIOBBIX BBIPAKCHUM.

OKpyrisTe JEUCTBUTENBHBIE YHCIA, BBIIOJIHATh IPUKHUIKY pe3yJbpTaTa
BBIYMCIICHU, OLICHKY YHCIIOBBIX BBIPAKECHHM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHEHbIE U KBaJApaTHBIE YPaBHEHUs, YPAaBHEHUS, CBOIAILMECS K HUM,
npocTeiiire ApoOHO-palMOHANbHbBIE YPABHEHUS.

Pemare cucTeMBbl BYX JMHEHHBIX YPaBHEHUM C JBYMsS NEPEMEHHBIMHA U
CUCTEMBI JIByX YPaBHEHHUI, B KOTOPHIX OJJTHO YPABHEHUE HE SIBISAETCS JTMHEHHBIM.

Pemiath TEeKCTOBbIE 3ajauM  alreOpanvyecKUM CIOCOOOM € TTOMOIIBIO
COCTABJICHHS YPAaBHEHUS UJIM CUCTEMBI JIBYX YPaBHEHUU C ABYMS IEPEMEHHBIMH.

[IpoBOaUTE MPOCTEMIINE HUCCIENOBAHUSA YPABHEHUM M CHCTEM YPAaBHEHUMW, B
TOM YHCJIE C MPUMEHEHHEM TpapuuecKuX npeacTaBieHuil (yCTaHaBIUBaTh, UMEET JIU
YpaBHEHUE WM CUCTEMA YPaBHEHUI PEIICHHUS], €CITU UMEET, TO CKOJIBKO, U MPOYEE).

Pemarp nuHelHble HepaBeHCTBa, KBaJpaTHbIE HEPaBEHCTBAa, H300paxarThb
pElLIEHME HEPaBEHCTB HA YMWCJIOBOW MPSMOW, 3alMChIBATh PELIEHUE C IMOMOIIBIO
CUMBOJIOB.

Pemate cructeMbl JIMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIFOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO, M300paxaTh PEIICHNE CUCTEMbl HEPABEHCTB HA YHCIOBOU
MPSAMOiA, 3aIIUCHIBATh PEIICHNUE C TOMOILIBIO CHMBOJIOB.

Hcnonb30BaTh HEPaBEHCTBA NP PEILICHUU Pa3TUYHBIX 33/1a4.

DyHKUNHA

Pacnio3naBaTh (QyHKIMM H3y4eHHBIX BUIOB. I[loka3bpiBaTh CXeMaTUYECKU
pacnojoKeH!e Ha KOOPJAUHATHOM TIOCKOCTH I'pauKoB (pyHKIMI BUJA:
y=kx,y=kx+b,y=k/x,y=ax’*+bx+c,y=x%y=+X, Y =|X|, B 3aBucumoctn
OT 3HaYeHUH K03()(PUIIMEHTOB, ONTUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouths M H300paxaThb CXEMaTU4ECKH TpauKU KBAAPATUUHBIX (QYHKIU,
OINKCHIBAaTh CBOMCTBA KBAIPaTUUHBIX (QYHKIUI 110 UX rpadukam.



PacrioznaBath KBaJpaTHUHYIO (QYHKIHIO MO (opMyse, TPUBOIUTH MPUMEPHI
KBaJIpaTUYHBIX (QYHKIUI U3 peanbHON )XKU3HU, (PU3UKU, TEOMETPUU.

YucaoBble N0CTE0BATEIBLHOCTH H IPOrPecCUM

Pacnio3HaBaTh apupMETHUECKYIO U T€OMETPUUYECKYIO IIPOIPECCUU IIPU Pa3HbIX
croco0ax 3a7aHusl.

BbINONMHATE  BBIUMCIEHUS C  HUCHOJb30BaHUEM  (GOpMysl N-TO  YieHa
apu(pMEeTUYECKON U TEOMETPUUECKON MPOTrPECCHii, CyMMBI IIEPBBIX N UJICHOB.

N300paxaTh 4Wi€Hbl MOCIEAOBATEIIBHOCTA TOYKAMU Ha KOOPAMHATHOU
IIJIOCKOCTH.

Pewate 3a1aum, CBA3aHHBIE C YHCIOBBIMU NOCIIEOBATENBHOCTSAMHM, B TOM YHUCIIE
3a/layd U3 pPEAJIbHOM JKM3HU (C HCIOJIb30BAHUEM KaJbKYyJIATOPa, LHUQPPOBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC

3 yaca B HeeJII0

KoJumnuecTBo 4acoB
Ne Hanmenosanue pasjienos u em KoHnTpoJibHbie | Di1eKTpoHHBIe (UG pPOBHIe) 00pa3oBaTebHbIE PeCypChl
B MPOrpaMMsbl Bcero paBoTHI
1 | Yucna, BeIpayKeHHMs, TOXKIECTBA, YPABHEHUSI 21 2 bubmmoreka LIOK https://m.edsoo.ru/7f419d08
2 | ®yrkuun 12 1 bub6mmorexa [{TOK https://m.edsoo.ru/7f419d08
3 | CreneHb ¢ HaTypaIbHBIM TIOKa3aTeIeM 11 1 bub6mmoreka [IOK https://m.edsoo.ru/7f419d08
4 | MHOroueHs! 18 2 bubmmorexa LIOK https://m.edsoo.ru/7f419d08
5 | ®opmyIbl COKpAIIEHHOTO YMHOKCHHSI 18 2 bub6mmoreka [IOK https://m.edsoo.ru/7f419d08
6 | Cucrembl IMHENHBIX YPaBHEHUN 15 1 bub6mmoreka [{OK https://m.edsoo.ru/7f419d08
7 | UToroBoe MoBTOpEHUE 7 bub6mmorexa [{OK https://m.edsoo.ru/7f419d08
O01iee KOJIMYECTBO YACOB M0 MPOrpamMMme 102 9 bubmmoreka [{OK https://m.edsoo.ru/7f419d08
8 KJIACC

3 yaca B HeJeJII0

KoJgnuyecTBo 4acoB

Ne HaumeroBanue pas1e;10s i rem Bcero | KonTposbHubie | DiekTpoHHbIe (U poBbie) 00pasoBaTebHbIe pecypchl
MPOrpamMMblI
padoThI

1 | IToBTOpeHme Kypca anreOpsl 7 Kiacca 3

2 | PanimonanpHble 1pobu 17 2 bubnuoreka IJOK https://m.edsoo.ru/7f419d08
3 | KBagpartHbie KOpHU 16 2 bubnnoreka [IOK https://m.edsoo.ru/7f419d08
4 | YpaBHEHUs U CUCTEMBl ypaBHEHUH 28 2 bubnnoreka LIOK https://m.edsoo.ru/7f419d08
5 | HepaBencta 11 1 bubaunorexa [IOK https://m.edsoo.ru/7f419d08
6 | OyHknus 13 1 bubaunorexa [IOK https://m.edsoo.ru/7f419d08
7 | CreneHs ¢ [ETBIM ITOKA3aTEIEM 6 1 bubnuoreka IJOK https://m.edsoo.ru/7f419d08
8 | IloBTOpenue u 00o0IIeHHe MaTepraa 8 bubaunorexa [IOK https://m.edsoo.ru/7f419d08
O0mee KOJMYECTBO YACOB M0 NPOrpaMMe 102 9
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8 KJIACC

4 yaca B HeJeJII0

HaumeHoBaHue pa3/iesioB U TeM

KoaunuecTBO 4acoB

Ne IporpaMMb1 Bcero | KonTpoJbHble | DiekTpoHHbIe (UG poBHIe) 00pa3oBaTelbHbIE PecypChl
padoThI

1 | [ToBTOpeHwue Kypca anreOpsl 7 Kiacca 3

2 | PanmonanbHbIe ApooH 23 2 bubnmnoreka LIOK https://m.edsoo.ru/7f419d08
3 | KBagpartHbie kopHU 21 2 bubarorexa [IOK https://m.edsoo.ru/7f419d08
4 | YpaBHEHUS ¥ CUCTEMbl YPaBHCHHI 38 2 bu6smoreka [{OK https://m.edsoo.ru/7f419d08
5 | HepaBeHncra 14 1 bubaunorexa [IOK https://m.edsoo.ru/7f419d08
6 | dyHkuus 18 1 bubmmorexa LIOK https://m.edsoo.ru/7f419d08
7 | CteneHs ¢ LENBIM ITOKa3aTeaeM 9 1 bubmnoreka ITOK https://m.edsoo.ru/7f419d08
8 | [ToBropenue n 0600IIEHNE MaTepralia 10 bubarorexa [IOK https://m.edsoo.ru/7f419d08
O061ee KOJIMYECTBO 4acoB Mo mporpamme | 136 9

9 KJIACC

HaumeHoBaHue pa3iesioB U TeM

3 yaca B HeIeJII0

KoJgnuyecTBo 4acoB

Ne HpOrPAMMEL Beero KourtpoJibubie JuekTpoHHbIe (IU(pPOBLIE) 00pa3oBaTelbHbIE PECYPChI
padoThI

1 IloBTOopeHme Kypca 8 kiacca 3 bubaunorexa IIOK https://m.edsoo.ru/7f419d08

2 | Ywucna ¥ BEIYUCIIEHUS 13 2 bubmmorexa LIOK https://m.edsoo.ru/7f419d08

3 ®yskuuu u rpaduku 19 1 bubnunoreka [IOK https://m.edsoo.ru/7f419d08

4 | YPABHCHUS W HEPABEHCTBA C OHOH 14 2 Bu6mmorexa IIOK https:/m.eds00.ru/7f419d08
nepeMeHHON

5 YPABHCHMA U HEPABCHCTBA C ABYMS 26 1 Bu6smorexa [{OK https://m.eds00.ru/7f419d08
epEeMEHHBIMH

6 YwucioBble HOCIEN0BATEILHOCTH. 15 2 bubmnuoreka IJOK https://m.edsoo.ru/7f419d08

7 | TloBTopenue, 0000IICHNE, 12 1 bubnuoreka LJOK https://m.edsoo.ru/7f419d08
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‘ ‘ CHCTEMaTH3aLusl 3HAHUI

‘ O6mee KOJIMYCCTBO YaCOB I10 IIporpaMme

102

4 yaca B HeJeJI0

KoaudecTBO 9acoB
Ne HauMmeHoBaHHe Pa3ieoB U TeM KoHTpoJbLHBIE JuiekTpoHHbIE (U(POBBIE) 00pa3oBaTEIbHbIE PECYPCHI
~ | mporpaMmmbl Bceero P
padoThI
1 |IToBTOopeHue kypca 8 kiacca 3 bubmmoreka LIOK https://m.edsoo.ru/7f419d08
2 | Yncaa v BEIYHCICHUS 17 2 bubanorexa I{OK https://m.edsoo.ru/7f419d08
3 | dyHkuuu u rpaduku 25 1 bubmmorexa LIOK https://m.edsoo.ru/7f419d08
4 | YPABHCHWS H HEPABEHCTBA C OJHOM 19 Bu6nunorexa LIOK https://m.edso0.ru/7f419d08
HepeMEHHOM
5 | YPABHCHHWS H HEPABCHCTBA C /IBYMA 32 1 Bu6nunorexa LIOK https://m.edso00.ru/7f419d08
1IepeMEHHBIMH
6 | YucioBele OCIEI0BATEILHOCTH. 20 2 bubmnoreka ITOK https://m.edsoo.ru/7f419d08
7 Hostopenue, 0606meHIfe’ 20 1 bubanoreka I{OK https://m.edsoo.ru/7f419d08
cUucTEMaTU3anus 3HAaHUI
OO611ee KOIMYIECTBO YaCOB 110 IPOrPaMME 136 9
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