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MMOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBIsSETCS OIHUM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIETro
oOpa3oBaHusA: OHa 00ECIEYMBAET U3yUEHUE IPYTUX JUCLHUIUIMH, KaK €CTECTBEHHO-
HAyYyHOT0, TaK U TyMaHUTAPHOTO LHUKIOB, €€ OCBOEHHE HEOOXOAUMO s
IPOAOKEHUs 00pa30BaHUs U B IOBCEIHEBHOM KU3HU. Pa3BuTue y o0ydarommxcs
HAYYHBIX TPEACTABICHUH O TMPOUCXONKACHUH W CYIIHOCTH alreOpandecKux
abcTpakimii, cnoco0e OTpaKeHUs MaTEMAaTUYECKON HayKOM SIBJICHHI W MPOIIECCOB
B NpUpPOJE U OOIECTBE, POJIM MAaTEMaTHYECKOrO MOJICIMPOBAHUS B HAyYHOM
NO3HAaHUM U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX JJIs aJanTallid B COBPEMEHHOM IU(POBOM
obmectBe. M3ydenune anredpel obOecrieunMBaeT pa3BUTHE YMEHHsS HaOJIO/aTh,
CpaBHHMBATh, HAaXOAWTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOBI,
dbopmynpoBath yTBepkaeHUA. OCBOCHHE Kypca alreOpsl 00eCIeynBacT Pa3BUTHE
JOTMYECKOTO MBIIUIEHUST OO0YyYarolMXCs: OHM HCHOJB3YIOT JEIyKTUBHBIE H
WHIYKTUBHBIE pacCyXIIeHusl, 0000IIeHIEe W KOHKPETHU3AINI0, a0CTparupoBaHue u
anajorutro. OOyueHwe  anreOpe  MOpEANnojaraeT  3HAUYUTEIBHBIM  00BEM
CaMOCTOSITETIHOM  JIEATEIbHOCTH OOYYaloIIMXCs, IO3TOMY CaMOCTOSITENIbHOE
pellIeHre 3a1a4 SBIISAETCS pealn3anueil 1eATeIbHOCTHOTO MPUHIUIA 00YYESHMSL.

B cTpykType mporpammbl y4eOHOTO Kypca «Anredpa» sl OCHOBHOTO
o0miero o0pa3oBaHrs OCHOBHOE MECTO 3aHHMAIOT COAEPKATEIbHO-METOANYECKIE
auHuK: «Yucaa v BEIYMCICHUSY, «ANreOpandecKkie BBIPAKEHU», «YPaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxmas w3 3THX coJepiKaTeabHO-METOIUYECKIX
JUHUH pa3BUBACTCS Ha MPOTSHKEHUU TPEX JIET U3YUCHUS Kypca, B3aUMOACHCTBYS €
JpyTMMH €ro JHHHUAMH. B xojae wu3yudeHuss ydeOHOro Kypca oOydaromumcs
MPUXOJIUTCS JIOTHYECKH PacCyKIaTh, MCIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN
s36IK. B CBSI3W ¢ 3TUM B mporpaMMmy ydeOHOTO Kypca «Ajiredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKM, NPEJCTaBICHHBIE BO BCEX OCHOBHBIX pasjenax
MaTeMaTHYeCKOro oOpa3oBaHMs U CIIOCOOCTBYIOIINE OBJIAJICHUIO 00YyYarOIUMUCS
OCHOB  YHUBEPCAIBHOTO MaTeMaTHuecKoro s3eika. CopepkaTenbHOW U
CTPYKTYPHOW OCOOEHHOCTBIO YyueOHOro Kypca «AuredOpa» SBISIETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHUM «Yucia W BBIYMCICHUS» CIYKUT OCHOBOW JJis
JAJIbHENIIIer0 U3Y4YeHHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYyYarOIIMXCs
JIOTUYECKOT0 MBIIUIEHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BaThCS aIrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOAMMBIX AJIsI TIOBCEIHEBHOM
KU3HU. Pa3BuTHE MOHATHUSA O YUCJIE HAa YPOBHE OCHOBHOIO OO0IIEro oOpa3oBaHUs
CBSI3aHO C PAlMOHAIBHBIMM M HPPALMOHAIBHBIMH YHWCIaMH, (HOpMHpOBaAHHEM



MPEJICTaBICHUM O JIEMCTBUTEILHOM YMCIE. 3aBEpPIICHUE OCBOCHHS YHCIIOBOU
JIMHUU OTHECEHO K CpeAHeMy 00111eMy 00pa30BaHHUIO.

Conepkanue JByX alreOpandeckKux JUHUN — « AITeOpandecKue BhIPaKCHUS
U «YpaBHEHUSI U HEPABEHCTBa» CIOCOOCTBYET (DOPMUPOBAHUIO y OOyHAIOLIUXCS
MaTEMaTUYECKOTO armapara, HeOOXOAMMOTO JIS PEelIeHUs 3a7ad MaTeMaTHKH,
CMEXHBIX TMPEIMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero oOpa3oBaHusl Y4YeOHBIM Marepuag TPYNIUPYETCS BOKPYT
palMOHABHBIX BBIpAXKEHUH. Alredpa JEMOHCTPUPYET 3HAUCHHWE MAaTEMAaTUKH Kak
s3bIKa I TOCTPOEHUS MaTEeMAaTHYEeCKUX MOJeJel, OIMUCAaHHUS TMPOIECCOB U
ABJICHUN peanbHOro wmupa. B 3amaunm oOyueHus anreOpe BXOIAT TakKkKe
JTanbHEHIIee pa3BUTHE ANTOPUTMUYECKOTO MBINUICHUS, HEOOXOJAUMOro, B
YaCTHOCTH, JIi OCBOCHMsS Kypca HWHGOpPMATHKW, ¥ OBJAJCHHE HaBBbIKAMU
JNeAYKTUBHBIX paccyxaeHui. [IpeoOpaszoBanue CUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXKEHUsI, CHOCOOHOCTEN K MaTEeMAaTHY€CKOMY TBOPUECTRY.

Copepxanve QpyHKIIMOHATBHO-TPA(PUUECKON JIMHUY HAIEICHO Ha TOyICHHE
OOy4YarOIIMMUCS 3HAHUN O (QYHKIMIX KaK BaKHEHIIeW MaTeMaTU4ecKOW MOJIeTu
JUTSL OITUCAHUSL M UCCIEOBaHUSI pa3HOOOPA3HBIX MPOLECCOB U SIBJICHUN B MPUPOJIE
u obmecrBe. M3yueHue marepuana CroCOOCTBYET PA3BUTHIO y OOYyYarOLIMXCS
YMEHHUSI UCTIOIb30BaTh Pa3IMUHbIE BBIPA3UTEIbHBIE CPECTBA SI3bIKA MATEMATHUKH —
CJIOBECHBIE, CHUMBOJIMUECKHE, rpaduueckue, BHOCUT BKjIaJ B (QOpMHUPOBAHUE
MPEACTABICHUM O POJIM MATEMATUKHU B PA3BUTUU LIUBUIN3ALMU U KYJIbTYPBHI.

CornacHo yueOHOMY IMlaHy B 7-9 Kjaccax wu3ydaercs Y4eOHBIH Kypc
«Anredpa», KOTOPBIM BKIIOYAET CJEAYIOIINE OCHOBHBIE pa3/ielibl COJEP KAHMS:
«Yucna u  BBIUHUCICHUS», «ANTeOpanueckue BBIPAKCHUS», «YpaBHEHUS U
HEpaBEHCTBa», « DyHKIIUNY.

Ha u3ydenne yuebHoro kypca «Anredpa» oroautcs 306 gacos: B 7 Kiacce
— 102 gaca (3 yaca B Henento), B 8 kiacce — 102 gaca (3 ygaca B Henento), B 9
kimacce — 102 gaca (3 yaca B HEZIEIH0).



COAEPKXAHME OBYUYEHUSA
7 KIIACC

Yucaa v BIYMCICHUA

Jpobu OOBIKHOBEHHBIE M JIECSTHYHBIC, IEPEXO] OT OJHON (HOpPMBI 3amUCH
npobeit k apyroil. IloHsTMe panMOHANBHOrO 4YHCJA, 3aluCh, CpPaBHEHHE,
YOOPSAOYMBAHUE  PAlMOHANBHBIX 4Ynced. Apudmernueckue JEHCTBUS C
palMOHAIBHBIMY 4YMciIamMu. PemieHue 3aaad U3 peaibHOM IPAKTUKHM HA 4acTH, HA
JpoOu.

CreneHb C HaTypaJlbHbIM [OKa3aTeleM: OIpelesieHue, NnpeoOpa3oBaHue
BBIPQXXCHHUI HAa OCHOBE OIpEeIeICHHs], 3aUCh 0ONbIINX yncen. [IpomenHTsl, 3anuck
IPOLIEHTOB B BHUJE ApoOU U JpoOU B BHUJE MPOLEHTOB. TpH OCHOBHBIC 33Jaud Ha
IIPOLICHTHI, PELICHUE 3a/1a4 U3 PEAIbHOM ITPAKTUKHU.

[IpuMeHeHnEe TPU3HAKOB  JEIUMOCTH, PA3J0KEHUE HAa  MHOXKHUTEIH
HaTypaJIbHbIX YHCEII.

PeanpHble  3aBUCMMOCTHM, B TOM 4YHcle TpsiMas W oOpaTHas
IPONOPLUHOHAIBHOCTH.

AJredpanyeckue BbIpaKeHU s

IlepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C NIEPEMEHHOM. JlomyCTUMBIE
3HA4YEHUS NepeMeHHbIX. [IpencraBinenne 3aBUCUMOCTH MEK/ly BEJIMYMHAMU B BUJIE
(dopmynsl. Beraucnenus no popmynam. IlpeodpaszoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBuUia NpeoOpa3oBaHUS CYMM U
IIPOU3BE/ICHUH, TpaBUiIa PACKPBITUS CKOOOK M MPUBEICHUS TIOJOOHBIX CJIaracMbIX.

CBOIICTBa CTENIEHU C HATYPAJIbHBIM MOKA3aTENEM.

OpnHowreHsl U MHOTOWIEHBI. CTteneHb MHOrowieHa. CioKeHue, BIYUTAHMUE,
YMHOXXEHHE€ MHOTOWICHOB. DOpMysbl COKpPAIEHHOIO YMHOXKEHHMS: KBaApar
CyMMBl M KBaApar pasHocTH. Popmysia pa3HOCTH KBaaparoB. Pazmoxenue
MHOI'OYJIEHOB Ha MHOKUTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUEe, KOpeHb YpaBHEHHMs, MpaBuUiia NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTh YPABHEHUM.

JluHenHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHWCIO KOPHEH JIMHEHHOIO
YpPaBHEHMS, pEILICHHE JIMHEHMHBIX ypaBHEeHH. CoOCTaBlI€HHE YpPaBHEHUH IO
YCJOBHIO 33J1a4M. PeleHne TEKCTOBBIX 3a/1a4 C IOMOIIbIO YPAaBHEHUH.

JIuneiiHOe ypaBHEHUE C IBYMsl IEPEMEHHBIMU U ero rpaguk. Cucrtema aByx
JMHEWHBIX yPAaBHEHHMM C AByMs INEpPEMEHHBIMU. PemieHue cucrem ypaBHEHHU
ciocoO0oM MoAcTaHOBKU. llpuMepsl pelieHus: TEeKCTOBBIX 3a/Jady C MOMOUIbIO
CUCTEM YPABHECHUM.

DOyHKUNH



Koopannara Touku Ha npsiMor. UHCIIOBBIE MPOMEXKYTKH. PaccTosiHre Mexay
JBYMsI TOUKaMU KOOPAMHATHOM MPSIMOM.

[IpsimoyrosibHast cucreMa koopauHat, oc OX u Oy. AOcuucca ¥ opJauHaTa
TOYKHM Ha KOOPJIMHATHOM I1ockocTH. [IpuMepsl rpadukoB, 3aJaHHBIX (POpPMYIIaMH.
Urenne rpadukoB pearbHbIX 3aBucuMocTei. [lomstue dynknun. [paduk
dbynkuuu. CroiicTBa pyHkiuil. Jlunelinas ¢pynkuus, e€ rpapuk. ['paduk GyHkimm
y = |X|. I'paduueckoe penieHHe IHMHEWHBIX ypaBHCHWH W CHCTEM JIMHCHHBIX
YPaBHCHUU.

8 KIIACC

Yuciia ¥ BBIYUCTICHUA

KBaapatueiii kopeHb u3 uwncna. [loHsTue 00 wuppanMoHAIBLHOM YHCIIE.
JlecsaTuaabie TpUOIMKEHUST HPPAITMOHATBHBIX yncen. CBoicTBa apu(hMETHIECKIX
KBaJpaTHBIX KOPHEH U UX MPUMEHEHHUE K MPEeoOpPa30BAHUIO YNCIOBBIX BhIpaXKEHUMN
Y BBIUHUCIICHUAM. J|eHCTBUTEIbHBIE YUCIIA.

CreneHb C 1ENbIM MoKa3zaTeaeM u €€ cBoiicTBa. CTaHaapTHAs 3allUCh YUCTIA.

AnrebpandecKkue BIpaKCHUSAJIreOpandecKkue BhIPaKeH sl

KBagpaTHblii  TpEXwieH, pa3IOKEHHE KBAJPATHOIO TpPEXWIEHA Ha
MHOKUTENU.

Anrebpanyeckass npoOb. OCHOBHOE CBOMCTBO anreOpanmyeckoil apoOH.
CnoxxeHue, BBIUMTAHHME, YMHOXKEHHE, JEJICHHE anredpandyeckux JIpoOen.
PanrionasnibHbIe BRIpaKEHHS U UX MPpeoOpa3oBaHUE.

YpaBHEeHUSI 1 HEPABEHCTBAY PABHEHUSI M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmysa KOpHEW KBaJIpaTHOTO ypaBHEHUS.
Teopema Buera. Penienue ypaBHEHUM, CBOASIINUXCS K JUHEMHBIM U KBaJPATHBIM.
[Ipocreiimue ApoOHO-palMOHAIBHBIC YPaBHEHHUS.

['paduyeckas uHTeprpeTanusi ypaBHEHUN C JBYMS MEPEMEHHBIMU U CHUCTEM
JMHEMHBIX YPAaBHEHUU C JABYMs NEpeMEHHbIMU. lIpuMepsl pelieHus cucreMm
HEJIMHENHBIX YPAaBHEHUH C JIByMs IEPEMEHHBIMU.

Pelienrie TEKCTOBBIX 3aj1au alredpandyeckuM CrocoooMm.

HucnoBble HEPABEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ 0OHON NEPEMEHHOM.
PaBHOCWIBHOCTh HEpaBeHCTB. JIMHENHbIE HEPABEHCTBA C OJHOM IIEPEMEHHOM.
Cucrembl JINHEITHBIX HEPABEHCTB C OJJHON NEPEMEHHOM.

OyHKIMMPYHKIUU

[lonatue Qynknun. OOIACTh ONpPEACTICHUS W MHOXXECTBO 3HAYCHUM
bynkuun. CiocoOsl 3a1anus QyHKIUH.

I'paduk dynknuu. Utenwe cBoicTB ¢GyHKIuU 1o e€ rpaduky. I[Ipumeps
rpaukoB GYyHKIHIA, OTPAKAIOIINUX PEATIbHBIE TPOIECCHI.



@OyHKIMHA, ONUCHIBAIOIIME TIPSAMYI0 ¥ OOpaTHYyI0 MPONOPIIMOHATLHBIC
3aBHCUMOCTH, uX rpaduku. Pynkumn Y = X2, y = X3, y = VX, y=|x|. I'paduaeckoe
pEIICHUE YPaBHEHUN U CUCTEM YPABHECHUMU.

9 KJIACC

Yucaa v BIYMCICHUA

PanvonanbHble 4yMCla, UppallMOHANIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JEeCATUYHbIE ApoOH. MHOXECTBO AEMCTBUTENBbHBIX YUCEN, AEHCTBUTEIbHBIE YK CIIA
KaKk OECKOHEUYHBbIE JAeCATHYHbIE JpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
MEKYy MHOKECTBOM JEHCTBUTEIIBHBIX YHCENT U KOOPAUHATHOM MPAMOM.

CpaBHeHHE JI€HCTBUTENIBHBIX 4YHCeN, apudMeThyeckue JeHUCTBUA C
JNEUCTBUTENBHBIMU YUCIIAMU.

Pa3mepbl 0OBEKTOB OKpPYXalOLIEro MHpA, UIMTEIBHOCTh IPOLIECCOB B
OKPY’KaIOIIEM MHpE.

[TpubnmxkEéHHOE 3HAUECHUE BEIMYUHBI, TOYHOCTH NpUOIMKeHus. OKpyrieHue
yucen. [Ipukuka u olieHKa pe3yJIbTaTOB BEIYMCICHUH.

YpaBHeHUs U HEPABEHCTBA

JIunelinoe ypaBHeHME. Pemenne ypaBHEHUH, CBOIAAIIMXCS K JINHEMHBIM.

KBanpatHoe ypaBHeHue. Penienue ypaBHEHUM, CBOASIIMXCS K KBaJIpPaTHBIM.
bukBagpatHoe ypaBHeHue. [IprMepsbl pelieHus ypaBHEHUN TPEThEW U YETBEPTOU
CTENEHEN PA3JI0KEHUEM HA MHOXKUTEIU.

Pemienue npoOHO-paliMOHAIBHBIX ypaBHEHUW. PelieHue TEeKCTOBBIX 3ajad
anredpanyeckuM METOJIOM.

VYpaBHeHue ¢ AByMS NEPEMEHHBIMU M ero rpaduk. Pemienue cuctem aByx
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. Pelienne cucrteM IByX ypaBHEHH,
OJIHO W3 KOTOpBIX JHMHEHHOE, a Jpyroe — BTOpod creneHu. [ 'paduueckas
WHTEPIIPETALNS CUCTEMBI YPABHEHUN C IBYMSI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 33/1au aareOpandyeckuM CriocoooM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienvue nMHENHBIX HEPABEHCTB C OJHOM mHepeMeHHOM. PemieHue cucrem
JVHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBagpaTHele HEpaBEHCTBA.
['padpuueckass wHTEpHpeTanyss HEPABEHCTB U CHCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMH.

OyHKIMNPYHKIMH

KBaapatnunas ¢ynkuus, e€ rpadpuk u cBoictsa. IlapaGona, KoopauHATHI
BEPIIMHBI TapadOoJIbl, 0Cb CAMMETPHUH MMAPaAOOJIbI.

I'padukn Gyrkmmit: y = kx, y = kx + b, y = k/x, y =x3,y =Vx, y = |x| , u ux
CBOWCTBA.



Yucnosble  mociienoBaTeIbHOCTUYUHCI0BBIE  MOC/IE0BATEIBHOCTH M
Nporpeccuu

[ToHsiTHE 4YHKCIIOBOM MOCHEAOBATEIBHOCTU. 3aJaHUE MOCIEA0BATEIHLHOCTH
pEKyppeHTHOH (opmyioi u popmyIioi N-ro uieHa.

Apudmernueckas U reoMerpuieckas mnporpeccur. @opmMmynbl N-ro 4YieHa
apuPMETUIECKON ¥ TEOMETPUUECKON MTPOTPECCHl, CYMMBI TIEPBBIX N YJICHOB.

N300paxkeHne YICHOB apu(PMETUYECKON U TEOMETPHUYECKOW Mporpeccuit
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWMHBIA M SKCIIOHEHIMWAJIbHBIA POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

JIuuHOCTHBIE pe3yabTaTbl OCBOCHHUS MPOrpaMMbl ydeOHOro Kypca
«Anredpay» XapaKTepU3yrTCs:

1) naTpuoTHYeCKOe BOCIMTAHHUE:

MPOSIBICHUEM HWHTEpeca K TMPOUNUIOMY M  HACTOSLIEMY POCCUHCKOM
MaTeMaTUKH, 1IEHHOCTHbIM  OTHOIIEHHWEM K  JIOCTHXKEHHUSIM  POCCHMCKHUX
MAaTEMAaTHUKOB M POCCHMCKOM MaTEMATHYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTIKEHU B IPYTUX HayKaX U MPUKIAAHBIX cdepax;

2) rpa:KIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTHIO K BBITIOJIHEHUIO 00S3aHHOCTEH TpakKJIaHWHA U peaJIu3alliid ero
npaB, MPEJICTAaBICHUEM O MaTeMaTHYECKUX OCHOBax (yHKIMOHUPOBAHUS
Pa3IUUHBIX CTPYKTYp, SIBJICHUN, TPOILEAYP TPa)KJaHCKOTO OOIIecTBa (Hampumep,
BBEIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO 3THUECKHUX MPOOIJIeM, CBI3aHHBIX
C MPAaKTUYECKUM IPUMEHEHUEM JIOCTUKEHUM HAyKH, OCO3HAHUEM BaKHOCTHU
MOPaJIbHO-3TUYECKUX TPUHLHUIIOB B IESTENBHOCTH YYEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAHOBKOII Ha aKTMBHOE YyYacTUE B PEIICHUU NPAKTUUECKUX 3a7ay
MaTeMaTUYECKOW HaMpaBJI€HHOCTH, OCO3HAHUEM BAXHOCTH MATEMATHYECKOIO
oOpa3oBaHus Ha MPOTSHKEHMM BCEHM JKU3HU MJisl yCHEIHOW TpodeccruoHaIbHOM
JEATeIbHOCTY W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYATIHLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K OMOIIMOHAJLHOMY U  3CTETUYECKOMY BOCIPHUATHIO
MaTEeMaTUYECKUX OOBEKTOB, 3ajay, PEHICHUH, pacCyX IACHUH, YMEHHIO BHJIIETb
MaTEMaTH4YECKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

OpUEHTAlMel B JEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
MPE/ICTaBIICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOliecTBa, MOHMMAaHUEM MATEMaTHYECKOM HayKuM Kak c@epbl 4YeIoBEHYeCKOU
JIEATEeNIbHOCTH, ATANoOB €€ Pa3BUTHUS U 3HAYMMOCTH JJIsI Pa3BUTHS I[MBWIM3ALINH,
OBJIQJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOU KYJIbTYpOW KaK CPeJICTBOM
MO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HAaBBIKAMHU HCCJEA0BATENbCKON
JeATEIIbHOCTH;



6) ¢u3myeckoe BocnuTanue, (GpopmMupoBaHMEe KYJbTYPbl 310POBbS U
IMOIMOHAJILHOTO 0JIaronoJyunsi:

TOTOBHOCTHIO TPUMEHATh MaTEMAaTHYECKHUE 3HAHWUS B HHTEpPEcax CBOETro
3MI0POBbs, BEACHUS  3J0POBOro  o0o0pa3a KWU3HU  (30pOBOE  MUTAHUE,
cOATaHCUPOBAHHBIM PEXUM 3aHATHA W OTAbIXAa, perysipHas QunvecKas
aKTHUBHOCTB), C(OPMHUPOBAHHOCTBHIO HaBbIKA peQICKCHH, TPU3HAHUEM CBOETO
IpaBa Ha ONIMOKY M TaKOTro JKe IpaBa JIPYroro 4eIoBeKa,;

7) 3K0J10THYeCKO€e BOCTIUTAHME:

OpUEHTAaIlMel Ha NMPUMEHEHNE MAaTeMaTUUYECKUX 3HAHUM Ui pEelIeHUs 3a7a4
B 00JIACTM COXPAHHOCTH OKPYXaINIEH Cpeabl, IJIAaHUPOBAHUS TOCTYNKOB U
OIIEHKM HX BO3MOXKHBIX MOCJEACTBHI ISl OKPY’KaIOLIeH Cpeabl, OCO3HAHHEM
1J1I00aJIbHOTO XapaKTepa SKOJOTMYECKUX MPOOJIeM B MyTEeH UX pelieHus;

8) ajanTanusi K U3MEHSIIOUIUMCSl YCJIOBHUSIM COLMAJIBHON ¥ NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€Pe3 MPAKTUUECKYIO JICSITEIbHOCTh, B TOM YUCIIE
YMEHHUE YUYUThCS Yy JPYTUX JIOJICH, MpUOOpeTaTh B COBMECTHOM AESATEILHOCTU
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OMbITA IPYTHX;

HEOOXOJUMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
bopMyIHpPOBATH WU, TIOHSTHUS, TUIIOTE3bl 00 OOBEKTaX U SABJICHUSAX, B TOM YHUCJIIE
paHee HEHM3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, TIJIaHUPOBATh CBOE pPa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYyalldi0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIONIUH KOHTPMEp, KOPPEKTHUPOBATh
MpPUHUMAEMbIE PEIICHUS W JACHCTBUA, (OPMYIMPOBATh W OICHUBATh PUCKH U
MOCJIeACTBHUSA, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTeJbHBbIC YHUBEPCATbHBIC YUeOHbIE 1efiCTBUSA

ba3oBble Jiornueckue 1eMCTBHUA:

e BBIBJISATh U XapAKTEPU30BATH CYIIECTBEHHBIC MPU3HAKA MATEMATUYECKUX
00OBEKTOB, TOHATHH, OTHOIICHUN MEXIy IOHATHAMHU, (POpMYIHpPOBATH
ONpPENICIICHUS]  TOHSATUH, YCTAaHABIMWBATh CYIICCTBEHHBIM  IMPU3HAK
KiaccuuKaluyu, OCHOBaHUS Il OOOOIIEHUS W CpPaBHEHUS, KPUTEPUU
MPOBOJIMMOTO AHAIN3A;

e BOCIpPUHUMATH, (QopMymHpoBaTH W  NPEOOPA3OBHIBATH  CYXKIACHUS:
YTBEPJUTEIbHBIC W OTPUIIATCIIbHBIC, €IWHWYHBIC, YAaCTHBIE W OOIIHE,
YCJIOBHBIE;



BBISIBIISAITh ~ MAaTeMAaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTtuBopeursi B (akTax, JAHHBIX, HAOMIOJCHUSX U YTBEPKICHUSAX,
npepiaraTh ~ KPUTEPUU IS BBISBICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYMIL;

JIeaTh BBIBOJABI C HWCIOJIb30BAaHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHHM, YMO3aKIIFOUEHH 110 aHAIOTHH;
pa30upaTh 0Ka3aTeIbCTBA MATEMATHUYECKUX YTBEPXKICHUN (TIPSIMBIC U OT
IPOTHUBHOI0), MPOBOJUTH CAMOCTOATENHLHO HECJOXKHBIE T0Ka3aTelibCcTBa
MaTeMaTH4ecKnX (aKToB, BBICTpPAWBaTh AapPTYMCHTAIMIO, IPUBOIUTH
MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHNUS,
BBIOMpATh CIMOCO0 perieHus: ydeOHOM 3amadyu (CpaBHHBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMpATh HauOoJiee MOAXOASIUNA C YYETOM
CaMOCTOATEILHO BBIIETICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbCcKue 1eHCTBUA.

MCITOJIb30BaTh BOTPOCHI KaK MCCIIENOBATEILCKU WHCTPYMEHT IMO3HAHWS,
dbopMynupoBaTh BOMPOCH], (UKCUPYIOIIKE MPOTUBOpEUne, MpodiIemy,
CaMOCTOATENIbHO YCTAaHaBIIMBaTh MCKOMOE U JaHHOe, (HOpMUPOBATH
TUIOTE3Y, apTyMEHTHPOBATh CBOIO TTO3UIINIO0, MHCHHE,

MPOBOJIUTH IO CAMOCTOSATEIBLHO COCTABICHHOMY IUIaHY HECJIOXKHBIN
DKCIIEPUMEHT,  HEOONbIIOE  HCCIEAOBaHWE MO  YCTAaHOBIICHHUIO
OCOOEHHOCTEH MaTeMaTHYECKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXy COOOM;

CaMOCTOATENHLHO (POPMYIHPOBATH 000OIEHUS U BBIBOJBI MO PE3yJIbTaTaM
MPOBEAEHHOTO HAOJIOICHUS, WCCISIOBAaHUS, OICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJAOB U 0000IICHU;

MPOTHO3MPOBATh BO3MOXKHOE pPAa3BUTHUE TMPOIECCa, a TaKKe BBIIBUTATh
MPENOJIOXKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHUSIX.

Pabora ¢ undpopmanmeii:

BBISIBIISITh HEJOCTATOYHOCTh M H30BITOYHOCTH HWH(OpMaALUU, AaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHUS 3a/1a4u;

BbIOMpaTh, aHAJIW3UPOBATh, CHUCTEMATU3MPOBATh WU HHTEPIPETUPOBATH
MH(POPMAIUIO PA3INYHBIX BUI0B U (OPM IPEICTABICHUS;

BbIOMpaTh (QopMy MpeAcTaBieHUs HH(GOPMALMKM U HIUIIOCTPUPOBATH
pellaemMble 3aJayd CXE€MaMHM, JuarpaMMaMH, WHOM TIpapukod Hu HuX
KOMOMHAIIUSIMU;

OLICHHMBATh HAAEKHOCTh HMH(OPMALMK O KPUTEPUSM, HPEIIOKECHHBIM
YyUUTENEM WIN CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJbHbIC Y4eOHbIE 1eHCTBHSA:



BOCIPUHUMATh M (OPMYIHpPOBAaTh CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMH U LIEJISIMU OOIIEHMSI, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pPCHHSI B YCTHBIX W NMHCHMEHHBIX TEKCTaX, JaBaTh MOSICHECHHS IO
XOJy pelIeHus 3a7ja4i, KOMMEHTHPOBATh MOJYYCHHBIN pPe3yIbTar;

B X0/ 0OCY>KJIEHHS 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1a4uu, BbICKAa3bIBaTh UJIEU, HAllEJIEHHbIE HA TIOUCK
peIlIeHUsl, COMOCTaBIATh CBOM CYXIEHUS C CYXICHUSMHU JIPYTUX
YYaCTHUKOB JHAJIora, OOHApY>KMBATh Pa3IMuMe W CXOJCTBO IMO3UIIMM, B
KOPPEKTHOU GopMe hopMyIMpoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;
OPEICTaBIsITh  pPEe3yNbTaThl  pEHIeHHWs  3a/Jayd,  OKCIEPUMEHTa,
UCCJICIOBaHMsI,  MPOEKTa,  CaMOCTOSTENbHO  BBIOMpaTh  (popmar
BBICTYILJICHUS C YUETOM 3aJ1a4 MPE3eHTAIIMN U 0COOCHHOCTEN ayAUTOPUH;
NOHMMaTh W HUCIOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOU |
WHANBUAYAIbHONH pPaOOTHl TpU pPEIICHWH YUeOHBIX MaTeMaTUYeCKUX
3a/ay;

IPUHUMATD L[€JIb COBMECTHOW JESATENIbHOCTH, IUIAHUPOBATh OPraHU3aLUI0
COBMECTHOM paloThl, pacmpeaensiartb BHUABI padOT, OTOBApUBATHCH,
00Cy>KIaTh IPOIIECC U Pe3yabTaT paboOThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIPyNIoOBbIX (opmax pabotsl (0OCyXaeHus, oOMeH
MHEHUSIMH, MO3TOBBIE IITYPMBI W JPYyTHE), BBHINOJIHATH CBOIO YacTh
paboOThI M KOOPIAUHUPOBATH CBOU ACHCTBUS C IPYTUMU WICHAMH KOMaH/IbI,
OLICHMBATh KayeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyIIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHHBepPcaJbHbIe YueOHbIE 1elCTBUSA
Camoopranuzanus:

CaMOCTOATENLHO COCTABJIAThH IJIaH, AJITOPUTM pEIICHUs 3a1adyu (WM ero
4acTh), BBIOMpaATh CIOCOO pelIeHUs C YY4ETOM HMMEIOIIMXCA PECYypCcoOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBaTh U KOPPEKTUPOBATH
BapUAHTHI pEIeHUH ¢ y4ETOM HOBOM MH(MOpMAITUH.

CﬂMOKOHTpOJ’IL, AMOIMOHAJIbHbIN HHTEJIEKT:

BJQJ€Th CIOCO0AMH  CaMOMNPOBEPKH, CaMOKOHTPOJIS —Ipolecca H
pe3yabTara peleHnsl MaTEMaTHUECKOH 3a/1auu;

MPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MpPHU PEIICHUU
3a7a4M, BHOCUTb KOPPEKTHBBI B [IEITEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENIHCTB, HAMICHHBIX OTUOOK, BBISIBJICHHBIX TPYIHOCTEH;
OLIEHUBATh COOTBETCTBUE PE3YJIbTaTa AECATEIBHOCTU IMOCTABICHHOW LIENIU
U YCIIOBUSIM, OOBSICHSITH MPUUUHBI JOCTHKCHUS WM HEIOCTHIXKEHUS LIEJIH,
HaxOJUTh OIMKOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OTBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoHiy oOydenuss B 7 kJjacce oOOyYarolMICS TMOJIYYUT CIICAYIOIINE
peAMETHBIE PE3YIbTATHI:

Yucaa v BIYMCICHUSA

BrInonHsTh, codeTass YCTHbIE M NMHCbMEHHBIE NPUEMBI, apudmeTHueckue
JEeUCTBUS C pallMOHATBLHBIMU YUCIAMU.

HaxoauTh 3HauYeHUs YHUCIOBBIX BBIPAKEHUH, MNPUMEHSTh Pa3zHOOOpa3HbIC
CHIOCOOBI ¥ MPUEMBI BBIUYMCIICHUS 3HAYCHUIN JPOOHBIX BBIPAKEHUM, COJEPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauTs OT ofHOM (OPMBI 3aMKMCH YUCEN K JIPYyroi (mpeoOpa3oBbIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO IPOOD ).

CpaBHUBATH U YIIOPSAIOUYMBATH PAllUOHAIILHBIC YUCIIA.

OKpyIJisTh yncna.

BBINONHATh TPUKHUIKY U OLEHKY PE3YJIbTaTa BHIYUCICHUHN, OLEHKY 3HAUYCHHI
YHUCJIOBBIX BbIpaK€HUU. BBIMOIHATE AEHCTBUS CO CTENEHSIMU C HATypajlbHBIMU
MOKa3aTEISIMHU.

[IpuMeHAT,  NpPU3HAKK  ACIUMOCTH,  Pa3l0KEHUE HAa  MHOXHUTEIH
HaTypaJbHBIX YUCETL.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3aJ]a4l, CBS3aHHBIC C OTHOIIEHUEM
BEJIMYMH, MPONOPIHUOHAIBHOCTBIO BEJIMYHMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl PElICHUs 3a7ady ¢ Y4€TOM OTPAaHUYCHH, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX OOBEKTOB.

AnredpanyecKue BbIpaKeHUs

Hcnonb3oBaTh anreOpanvyecKkyl0 TEPMUHOJIOTHIO U CUMBOJIMUKY, MPUMEHSThH
e€ B Ipolecce OCBOCHUS y4eOHOro MaTtepuarna.

HaxoauTh 3HaueHUs OYKBEHHBIX BBIPAKCHUN MPU 3alaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BoimonHaTh  mpeoOpa3oBaHUs  EJIOrO0  BBIPAXEHUS B MHOTOWIECH
MPUBEJICHUEM TTOJOOHBIX CJIaraéMbIX, PaCKPhITHEM CKOOOK.

BbINOMHATh yMHOXKEHUE OJIHOWIEHA HAa MHOTOWIEH W MHOTOWIeHa Ha
MHOTOYJIEH, TPUMEHSTH (DOPMYJIbl KBaJpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OcCymecTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOXKHUTEIW C TOMOIIBIO
BBHIHECEHUSI 3a CKOOKM OOIEro MHOXXHTENS, TPYNIUPOBKH  CIIAracMbIX,
npuMeHeHus1 HOPMYJT COKPAIIEHHOTO YMHOKEHHUSI.

[IpuMeHsTh MpeoOpa3oBaHUsi MHOTOWICHOB ISl PEIICHUST Pa3IMYHBIX 3a7a4
U3 MaTEMAaTHUKH, CMEKHBIX TTPEAMETOB, U3 peallbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYpPAIbHBIMH IIOKA3aTEIsIMHM IS
npeoOpa3zoBaHus BHIPAKECHHI.



YpaBHeHUs U HEPABEHCTBA

Pemiath JIMHEHBIE YpaBHEHUA C OJHOM INEPEMEHHOW, NMPUMEHSA IpaBUiIa
nepexoja OT UCXOJHOIO YPaBHEHUs K paBHOCWIbHOMY eMmy. [IpoBepsTh, siBisieTcs
JIM YUCIIO KOPHEM YPaBHEHHUSI.

[TpumensaTs rpaduyecKre METOIBI TIPH PEIICHUH JIMHEWHBIX YPaBHEHUN U UX
CUCTEM.

[logOupats nOpuMepbl Map YHCEN, SBISIIOIIUXCA PEHICHUEM JUHEWHOIO
YPaBHEHHUS C ABYyMS IEPEMEHHBIMU.

CtpouTh B KOOPJIWHATHOW IUIOCKOCTH TpaduK JHUHEWHOTO YpaBHEHHS C
JIBYMsI TI€PEMEHHBIMHU, MOJIb3YSACh TIpadUKOM, MNPUBOAUTH MNPUMEPHI PEHICHUS
ypaBHEHHSI.

Pemiath cuctemsl ABYX JIMHEMHBIX YPAaBHEHUN C JBYMsI IEPEMEHHBIMH, B TOM
yuclie rpauuecku.

CocraByisiTh W pemniaTh JHUHEHMHOE YpaBHEHHE WM CHUCTEMY JIMHEHHBIX
YpaBHEHHII TIO YCIOBHUIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4 MMOJTYyYEHHBIN pe3yJIbTar.

DOyHKUNHA

N3o0paxaTh Ha KOOPJAUHATHOM MPSIMOI TOUKHU, COOTBETCTBYIOIIHE 33/ JaHHBIM
KOOpAWHATaM, JIy4H, OTPE3KH, UHTEPBAJIbl, 3alTUCHIBATh YHCIIOBBIC MIPOMEKYTKH Ha
anreOpanyecKoM sI3bIKe.

OTMeuaTh B KOOPJMHATHOW IJIOCKOCTH TOYKHU IO 33JIaHHBIM KOOpJMHATAM,
CTpouTh rpaduku TuHEHHBIX GyHKUIUNH. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUUA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHHUE, LIE€HA, KOJUYECTBO, CTOUMOCTD,
POU3BOJUTENHHOCTD, BpeMsi, 00bEM pabOTHI.

HaxonuTe 3HaueHne QPyHKIIMHU M0 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuid cnocod MpeACTaBICHUS W aHaM3a HWH(OpMaIuy,
W3BJIEKATh U MHTEPIPETUPOBATH UHGOPMAIIUIO U3 IpadUKOB pealbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 Kjacce oOydYaronIuiicss MOJYYUT CIEIYIONTUE
MpEeAMETHBIE PE3YIbTATHI:

Yucaa v BIYMCICHUA

Hcnonp30BaTh HayaJgbHBIE MPEACTABICHHUS O MHOECTBE JEHCTBUTEIBHBIX
YuCeN IS CPaBHEHUS, OKPYTJICHHUS! U BBIYMCICHUH, N300pakaTh ACHCTBUTEIIbHBIC
YyCJa TOYKaMU Ha KOOPJAWHATHOU MPSMOM.

[IpumensaTe moHsTHE apuPMETUYECKOTO KBAJAPATHOTO KOPHSA, HAXOIUTh
KBaJIpaTHbIE KOPHU, UCIOJIB3YS MPHU HEOOXOAMMOCTH KaJbKYJSTOP, BBIMOIHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEPKAIIMX KBAApPATHBIE KOPHHU, HCIOIb3Ys
CBOMCTBA KOPHEM.



Hcnonp3oBaTh 3amucu OONBIIMX U MaJbIX YUCEN C MOMOIIBIO JIECATUYHBIX
npo0eii u creneHelt yucia 10.

AnredpanvyecKue BbIPpaKEeHUA

[IpuMeHATh TOHATHE CTENEHH C IEJbIM I[IOKa3aTelieM, BBINOIHATh
npeoOpazoBaHus BEIPAXKEHHM, CONEPIKALIUX CTENIEHH C LEIbIM TOKa3aTEeJIEM.

BBINOTHATE TOXKIAECTBEHHbIE NPEOOpa30BaHUs pallMOHATIbHBIX BBIPAXKEHUN
Ha OCHOBE MpaBWJI JIHCTBUI HAJl MHOTOUWICHAMHU U alIreOpandecKuMH IpOOsMHU.

PackianpiBaTh KBaApaTHBIN TPEXWICH HA MHOKHUTEIIH.

[IpumensTh npeodpa3oBaHus BEIPAXKEHUM JJI pelICHUs] Pa3IuYHbIX 3a/1a4 U3
MaTE€MaTUKH, CMEKHBIX IPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

PemaTe nuHelHbIE, KBaJpaTHbIE ypaBHEHUS W pallMOHAIbHBIE ypaBHEHUS,
CBOJISIIIMECS K HUM, CUCTEMBI IBYX YPaBHEHUH C ABYMs IEPEMEHHBIMHU.

[IpoBOAUTE MPOCTENIINE UCCIIEIOBAHUS YPABHEHUM U CHCTEM YPAaBHEHUM, B
TOM YHCJI€ C TIPUMEHEHUEM TrpapuuecKuX MpeACTaBlIeHUH (yCTaHABINBATh, UMEET
JY ypaBHEHUE WM CUCTeMa ypaBHEHUH pEIICHHUs, €CIU HUMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT clOBECHON (OPMYIUPOBKM 3a1ayu K €€ anreOpandyeckoin
MOJIEIA C TIOMOILIBIO COCTaBJICHUS YPaBHEHUS WM CHUCTEMBbl ypaBHEHUH,
MHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ]a4H MOJTYUYEHHBIN pe3yJbTarT.

[IpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB [UIsI CPABHEHMS, OLICHKH,
pemarh JIMHEWHbIE HEPABEHCTBA C OJHOW MEPEMEHHOM M MX CHUCTEMBI, JaBaTh
rpauueckyro0 WUIIOCTPALIMI0 MHOXKECTBA PEIIEHUHA HEpPaBEHCTBA, CHCTEMbI
HEPaBEHCTB.

DOyHKIUU

[Tonnmath W MCHONB30BaTh (PYHKUMOHAJIBHBIE MOHSATUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAUYEHHUsI), ONpEACNsITh 3HaU€HHE (YHKIHMH O 3HAYEHUIO
apryMeHTa, ONpeAeiaTh CBOMCTBA PYHKIMU N0 €€ rpauKy.

CtpouTts rpaduKu AIeMEeHTapHBIX (PYHKINN BUIA:

y = kiX, y = X2, y = x3,)y = x|, Y = VX, OIHCBIBaTb CBOWCTBA YHCIIOBOA
byukiuu 1o e€ rpaduxy.

K xoniy oOyuenus B 9 kjacce oOydYaroUIuiics MOJYYUT CIEIYIOLTUE
IpPEeIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUA

CpaBHUBATh U yIIOPSIIOYMBATH PALIMOHAIBHBIE U UPPALMOHAIBHBIE YUCIIA.

Bemonuate apudmernueckue AeMCTBHS C palMOHAIBHBIMM  UYHCIAMH,
coueTass YCTHbIE W THMCbMEHHbIE TMPUEMBI, BBINOJHATH BBIYUCICHUS C
UPpaLMOHATBHBIMU YHCIAMHU.



HaxoauTe 3HadeHWsl CTENEeHEW C MEIbIMM IOKa3aTesIMU W KOPHEM,
BBIYUCJIISITh 3HAUEHUS YNCIOBBIX BBIPAKECHUI.

OKpyIJIsITh  IEUCTBUTEIBHBIE YHCJA, BBINOJHATh MPUKHUAKY pe3yjIbTara
BBIYUCJICHUHN, OIIEHKY YHCIIOBBIX BBIPAKEHUH.

YpaBHeHUs U HEPABEHCTBA

Pemiath NMHEHbIE W KBaJpaTHbIC YPaBHEHWS, YPaBHEHHUSA, CBOJISIIHMECS K
HUM, IPOCTEHIITNE TPOOHO-PAIIMOHATILHBIE YPABHECHHUSI.

Pemath cucrtembl IBYX JIMHEWHBIX YPAaBHEHUM C JABYMSI NMEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHUM, B KOTOPHIX OJTHO YpaBHEHHUE HE SIBISETCS JIUHEHHBIM.

Pemiath TEKCTOBbIE 3ajayd alreOpamdeckuMm CrocoOOM C  MOMOIUIBIO
COCTaBJICHUS YPABHEHUS WU CUCTEMBI JIBYX YPaBHEHUU C IBYMsI IEPEMEHHBIMH.

[IpoBOANTH MpOCTEHIINE UCCIIEIOBAHUS YPABHEHHUI U CUCTEM ypaBHEHUM, B
TOM YHUCJE ¢ TPUMEHEHUEM IpadUuecKuX Mpe/ICTaBIeHU (YCTaHaBIMBATh, UMEET
JU ypaBHEHUE WIM CHCTEMa YpPaBHEHUW PEIICHUS, €CJIM HUMEET, TO CKOJIbKO, U
npoyee).

PemaTe nuHelHbIE HEpaBEHCTBA, KBaJpaTHBIE HEPABEHCTBA, HM300paxaTh
pEelIEHUE HEPABEHCTB HA YHUCJIOBOM MPSMOW, 3alMCHIBATH PEIICHUE C MOMOUIBIO
CUMBOJIOB.

Pemiath  cuctembl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPaBEHCTB,
BKJIIOUAIOIINE KBaJgpaTHOE HEPABEHCTBO, H300pa)kaTh pEIICHHE CUCTEMBbI
HEPABEHCTB HA YUCJIOBOM MPSIMOM, 3aUCHIBATh PEIICHUE C TOMOIIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEUICHUH PA3JIMYHbBIX 3a]1a4.

DOyHKUNHA

Pacno3naBath (yHKIMM U3y4eHHBIX BHJIOB. [loka3bpiBaTh CXeMaTHYECKU

pacIoyioKeHUEe Ha KOOPJMHATHOW TUIOCKOCTH rpadukoB GpyHKui Buga: Y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢, y = x3, y = VX, y = ||, B 3aBHCHMOCTH OT
3HaueHUN KOA((PUITMEHTOB, ONMUCHIBATH CBONCTBA (DYHKITHIA.

Crtpouth U u300pakaTh CXeMaTHYECKU rpaduKH KBaJAPATUUHBIX (DYHKIUH,
ONKCHIBATH CBOMCTBA KBAJPATUUHBIX (PYHKIUN MO UX Tpadukam.

Pacno3naBaTh KBajpaTUyHyr0 (QYHKIHIO 10 (Hopmysie, TPUBOAUTh TPUMEPHI
KBaJIpaTUYHBIX (PYHKIUI U3 peanbHON )XKU3HU, PU3UKU, TEOMETPHUH.

Yucii0Bble MOCAEAOBATEIBHOCTH U IIPOTPeCcCHH

PacrioznaBaTh apuMeTHUYECKYyI0 M TE€OMETPUUYECKYI0 TMPOrpecCud IMpHU
pa3HBIX CrOoco0ax 3aaHusl.

BBINOJIHATE  BBIYMCIEHHUS C  HCNOJIb30BaHHEM (opMysl N-rO  4jeHa
apu(PMETUUECKON U T€OMETPUUECKON MTPOTPECCUl, CYMMBI IEPBBIX N YIEHOB.

N300paxarh WIEHBI TMOCIEIOBATEIFHOCTH TOYKAaMHU HAa KOOPAWHATHOU
IUIOCKOCTH.



Pemates 3amaum, CBA3aHHBIE C YMCIOBBIMH IOCJIEIOBATEIHLHOCTSIMHU, B TOM
qHCIIe 3a/1a4U U3 PEANbHOMN JKM3HH (C MCIOJIb30BaHUEM KaJbKyJIATOpPa, IMHPPOBBIX
TEXHOJIOTUH).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

Kosn4yecTBo yacoB JJIeKTPOHHbIE
HaumeHoBaHMe pa3/ieioB U TeM uudgpoBbie
Ne i/m P Konrpoabnsie IIpakTuyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Yucna u BerunciieHus. PaimonanbHbie o5 1 bubmuoreka [JOK
quciia https://m.edso00.ru/7f415b90
bubmuoreka [JOK
AJrCOpaecKHe BhIpakeHiLA 2 1 https://m.edso00.ru/7f415b90
bubnunoreka [JOK
YPaBHCHHS 1 HEPABCHCTBA 20 . https://m.edsoo.ru/7f415b90
bubnunorexa LIOK
K () 24 1
OOPANHATS! H rpapHKH. PyHKiiH https://m.edso0.ru/7f415b90
bubmuoreka [JOK
Hostoperne n 060bmerne 0 1 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102 5 0



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

8 KUIACC

Ne i/

10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HanmenoBanue pa3iesioB u TeM
NPOrpamMMbl

Uucna u Beruncienus. Ksagparueie KOpHH

Uwncna n BerunciaeHus. CTeneHs ¢ OCJIbIM
IIOKa3aTcJIEM

Anrebpanueckue BbIPAKECHHUS.
KBanpaThslil TpéxuneH

Anrebpanyeckue BbIpaXKEeHHUS.
Anrebpanueckas 1poOb

YpaBHeHus 1 HepaBeHCTBA. KBaipaTHbie
YpaBHECHUS

VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI
ypaBHEHUU

VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa
Oynkunu. OCHOBHBIE TOHATUS
OyHkmu. YncinoBbie GyHKINH

[ToBTOpenue n 06o0IIEeHNE

KoanuyecTBo 4acos

Bcero

15

15

15

13

12

102

KoHnTpoibHbIe
padoThI

IIpakTHYecKkue
padoThI

DJIeKTPOHHbIE
(uudgpossbIe)
o0pa3oBaTte/ibHbIE

pecypcbl

bubmuoreka [JOK
https://m.edsoo.ru/7f417af8

but6mmoreka [JOK
https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
https://m.edsoo.ru/7f417af8

bubmuoreka [JOK
https://m.edsoo.ru/7f417af8

but6mmoreka [JOK
https://m.edsoo.ru/7f417af8

bubmuoreka [JOK
https://m.edsoo.ru/7f417af8
bu6mmoreka [{OK
https://m.edsoo.ru/7f417af8

bubnunoreka [JOK
https://m.edsoo.ru/7f417af8

bubnunoreka [JOK
https://m.edsoo.ru/7f417af8



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

9 KUIIACC

Kouan4yecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3je/ioB U TeM undposbie
Ne i/m P Konrpoabnsie IIpakTuHyeckue (uubp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Yucna u BeruucieHus. JlelicTBUTEIbHEBIC 9 bubmuorexa [{OK
4yucia https://m.edso0.ru/7f419d08
VYpaBHEHHUS U HEPABEHCTBA. Y PABHEHMUS C 14 1 bubmmorexa [JOK
OJIHOM IEPEMEHHOU https://m.edso0.ru/7f419d08
VYpaBHeHus u HepaBeHCTBa. CHUCTEMBI 14 1 bubnmoreka [JOK
YpaBHEHUU https://m.eds00.ru/7f419d08
bubmuoreka [{OK
VYpaBHeHus u HepaBeHcTBa. HepaBencTBa 16 1 https:/m.edsoo.ru/7f419d08
bubnnoreka [IOK
1 1
Dy 6 https://m.edso0.ru/7f419d08
bubmnoreka [IOK
1 1
YucnoBbIe IOCIEN0BATEILHOCTH 5 https://m.edsoo.ru/7f419d08
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 bubmnoreka [IOK
3HAHUI https://m.edso0.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0



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

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YYEHUKA

* Maremarnka. Anrebpa: 7-i kimacc: 6a30BbIi YPOBEHB: y4eOHUK, 7 Kacc/
Makapsrues FO.H., Munatok H.I'., HemikoB K.W. u npyrue; nox pen.
TensikoBckoro C.A., AkiimonepHoe o01ectBo «31arenbeTBo
«IIpocsemieHue»

* Maremaruka. Anre6pa: 8-t kiacc: 6a30BbIi ypOBeHb: yueOHUK, 8 Kiacc/
MakapsrueB FO.H., Munatok H.I'., HemikoB K.W. u apyrue; roj pe.
TensikoBckoro C.A., AkiimonepHoe o0miectBo «31arenbeTBo
«IIpocsemieHue

* Maremartuka. Anrebpa: 9-i kiacc: 6a30BbIi ypOBEeHB: YUeOHUK, 9 Kiacc/
MakapsrueB FO.H., Munatok H.I'., HemikoB K.W. u apyrue; noa pe.
Tenskobckoro C.A., AkiimoHepHoe o01ecTBo «31arenbeTBo

«IIpocsemenue»

METOANYECKHUE MATEPHAJIBI J1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

HOK,POIII



