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Anrebpa sBISETCS OJAHUM M3 OMOPHBIX KYPCOB OCHOBHOTO 0OIIEro oOpa3oBaHHS: OHA
o0ecrieyrBaeT U3ydeHHUe IPYTUX TUCIHUILIHH, KaK €CTECTBEHHO-HAYYHOT0, TAK ¥ TYMaHUTaPHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIMMO ISl TPOJIOJKECHUSI 00pa30BaHMs U B TIOBCEIHEBHOW KHU3HH.
PazButne y oOydarommxcss Hay4YHBIX MPEJACTABICHUN O TPOUCXOKICHHH M CYIIHOCTH
anreOpanyeckux aOCTpakIHid, Crocode OTpaKEHUS MaTeMaTHYeCKOM HayKoW sBICHUH U
NPOIIECCOB B TIpUPOAE U OOIIECTBE, POJM MATEMaTHYECKOTO MOJCIHPOBAHMS B HAYYHOM
MO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS U KAUECTB
MBIIICHHSI, HEOOXOAMMBIX ISl aJalTallid B COBpEMEHHOM mudpoBom obmiectBe. M3yueHue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHHsI HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHUYHOCTU MBIIUICHHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JeMCTBUSL U BBIBOJBI, (POPMYIUPOBATH yTBEpKAeHUS. OCBOCHHE Kypca anreOpbl o0ecriedyrnBaeT
pa3BUTHE JIOTHYECKOTO MBIIUICHUS OOYYaIOUIMXCS: OHHM HCIOJB3YIOT JICAYKTUBHBIC U
UHIYKTHBHBIE PACCYXACHHUs, 0000IIEHNe W KOHKPETHU3aLUIo, abCTparupoBaHUE U AHAIOTHUIO.
OOydenue anrebpe mpeanoyaracT 3HAYUTEIbHBIH OO0BEM CaMOCTOSTEIBHOW JIEATEIIbHOCTH
0o0yJaromuxcsi, IMOJITOMY CaMOCTOSITEIbHOE pEIICHHWEe 3a7ad  SBISIETCS — peanu3anueit
JESITeIbHOCTHOTO MPUHIIATIA O0YYCHUSI.

B crpykType mnporpamMMel y4eOHOTO Kypca «AnreOpa» aiasi OCHOBHOTO —OOIIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHHUMAIOT COAEpKaTeIbHO-METOAMYecKHe IUHMU: «YHucma u
BBIUUCIICHUS», «AJIreOpandeckue BBIPRKEHUS», «YpaBHEHHUS M HEpaBeHCTBa», «DyHKIUMY.
Ka)KI[afI M3 OTUX COACPIKATCIBbHO-METOJUUCCKHUX JIMHUH Pa3sBHUBACTCA Ha IMPOTAKCHUN TpéX JICT
U3y4eHUS Kypca, B3aUMOJICHCTBYS C IPYyTUMH €ro JIMHUAMHU. B Xoz1e u3ydeHus yueOHOro Kypca
00y4aromuMCs IPUXOAMUTCS JIOTUYECKH PacCyKAaTh, UCIIOIB30BATh TEOPETUKO-MHOKECTBEHHBIH
S3bIK. B CBS3M ¢ 3TUM B mmporpaMMy y4eOHOTo Kypca «Ayredpay BKIHOUYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, MNOPCACTABJICHHBIC BO BCCX OCHOBHBIX pas3jciiax MaTeMaTH4YCCKOI'O O6p2130BaHI/I$I u
CHOCOOCTBYIOIIME OBJIAJICHUIO OOYYaIOUIMMHCS OCHOB YHHUBEPCAJIBHOI'O MaTEeMaTHYECKOIro
a3bika. CopepKaTeIbHOM U CTPYKTYPHOM OCOOEHHOCTBIO yUeOHOIo Kypca «Anredpay sBisercs
€ro MHTETPUPOBAHHBINA XapakTep.

Copepxanne JIuHUM «Yucna ¥ BBIYUCICHUS» CIY)XUT OCHOBOW [UJIsl JalbHEHIIEro
W3YYCHHUS MAaTEMAaTHKH, CIIOCOOCTBYET PAa3BUTHIO y OOYYAIOIIMXCS JIOTHYECKOTO MBIIIICHUS,
(GOpMUPOBAHUIO YMEHHSI TOJIb30BATHCS ANTOPUTMAMH, a TaKKe MPUOOPETEHUIO MPAKTHYECKUX
HABBIKOB, HEOOXOJUMBIX I TIOBCETHEBHOW >KM3HU. Pa3BUTHE MOHATHS O YHCIICE HA ypPOBHE
OCHOBHOTO 00111eT0 00pa30oBaHUs CBSI3aHO C PAIMOHAIBHBIMH M HUPPAIMOHATBLHBIMU YHCIIAMHU,
dbopMHUpPOBaHUEM TIPEACTABJICHUN O JEHCTBUTEIHLHOM YHCIE. 3aBEPIICHHE OCBOCHUS UMCIIOBOM
JUHUH OTHECEHO K CpeHeEMY 0011eMy 00pa30BaHUIo.

Conepxanue JByX anreOpamdeckux JUHHM — «AnreOpanyeckue BBIPAXKEHUS» U
«YpaBHEHUSI U HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHUPOBAHUIO Yy  OOydarOLIMXCS
MaTeMaTHYECKOTo ammapaTa, HEOOXOIMUMOTO /IS peIIeHUs 3a1ad MaTeMaTHKH, CMEXHBIX
NPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7au. Ha ypoBHE OCHOBHOrO 0011ero oopa3oBaHus
yueOHBIH  MaTepuan TpPYNNHpPYeTcs BOKPYr  palMOHANBHBIX  BBIpaXEHUH.  Auredpa
JIEMOHCTPHUPYET 3HAUEHUE MAaTEeMAaTUKU KaK S3bIKa JUIS MOCTPOSHHSI MAaTeMAaTUYECKUX MOJIETeH,
OTIHMCAHMsI TIPOIECCOB U SIBIICHUH peabHOro Mupa. B 3amaun oOyueHus anredpe BXOAAT TaKke
JanpHelee pa3BUTHE aITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAMMOTo, B YacTHOCTH, IJIs
OCBOCHHS Kypca WH(GOpPMATHKH, ¥ OBIIQJICHWE HABBIKAMH JEAYKTUBHBIX PaCCYKICHHM.
[TpeoOpazoBaHre CUMBOIBHBIX (OPM CIIOCOOCTBYET Pa3BUTHIO BOOOpPaXKEHHsI, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.

Conepxkanre  (QyHKIMOHAIBbHO-TpaWUeCKOM  JIMHUM  HaAllEJIEHO Ha  IOJy4YeHHUe
00yJarmuMuUCs 3HaHUN 0 QYHKIHIX KaK Ba)KHEHIIeH MaTeMaTUYECKON MOJETH NIl OMUCAHUS
W HCCIICIOBAHUS Pa3HOOOpa3HBIX IMPOIECCOB M SBJICHHWN B TMpUpoje W odmectBe. M3ydeHue



MarepHuaja CIIOCOOCTBYET pa3BUTHIO y OOYYaIOUIMXCS YMEHHs HCIIOIB30BaTh pa3IMyHbIC
BbIpa3UTENIbHbIE CPEJICTBA SI3bIKa MAaTEMATUKU — CJIOBECHBIE, CUMBOJIMYECKHE, Ipaduyeckue,
BHOCHUT BKJIJ] B )OPMHUPOBAHUE MPEICTABICHUN O PO MAaTEMAaTUKU B Pa3BUTHU IIMBHUIIM3AIMN
U KyJIbTYpPBI.

CormnacHo yueOHOMY MUIaHy B 7—9 Kilaccax u3ydaeTcsl yueOHbIN Kype «Anredpa, KOTOPbId
BKJIIOYACT CJIEAYIOIIME OCHOBHBIC pa3jielibl  coaepxkaHus: «Yuciaa ©  BBIUHUCICHUN,
«AnreOpanyeckue BhIpaKEHUs», «Y paBHEHUS U HEPABEHCTBAY, «DyHKIIUNY.

Ha u3yuenue yuebHoro kypca «Anredpa» orsoautcs 306 yaco: B 7 kinacce — 102 gaca (3
yaca B Henento), B 8 kinacce — 102 yaca (3 ygaca B Hegeno), B 9 kimacce — 102 gaca (3 gaca B
HEJIEIIO).



COJAEPXAHUE YUYEBHOI'O ITPEAMETA

7 KUIIACC

Yuciaa ¥ BLIYUCTIEHUS

JpoOu OOBIKHOBEHHBIE M JECATHYHBIC, MEPEeX0]l OT OJHOW (GOpMBbI 3amucu apodel K
npyroi. IloHATHE palMOHAIIBLHOIO YMCIIA, 3aIIMCh, CPABHEHUE, YIIOPAJOYNBAHUE PALIMOHAIBHBIX
yucen. Apudmernueckue IeHCTBUS ¢ PallMOHAIbHBIMU 4YKMcIaMU. Pemienue 3a1ad u3 peaabHON
IIPAKTUKHU Ha YacTH, Ha JAPOOH.

Crenenp ¢ HaTypajJbHBIM IOKa3aTeJeM: OINpeIeNieHHe, MpeoOpa3oBaHne BBIPAKEHUH Ha
OCHOBE OIpe/eIeHHUs, 3aiCh 00IbIIUX yncen. [IpoenTsl, 3anuch MPOLEHTOB B BUJE IpoOU U
IpoOu B BHJIE NPOIEHTOB. TpHU OCHOBHBIC 33[a4d Ha MPOIICHTHI, PEUICHUE 33a]ad U3 pealbHOU
IIPAKTUKU.

[TpuMeHeHne NPU3HAKOB IE€IMMOCTH, PA3JI0KEHNE HA MHOXKUTEIN HATYPaIbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHasi IPOIOPLIMOHAIBHOCTH.

Auaredpanyeckue BbIpaKeHUs

IlepemeHHbIE, YMCIOBOE 3HAYEHHE BBIPAKEHMS C NEepeMeHHOU. [lomycTnMble 3HaueHUs
nepeMeHHbIX. [IpeacraBneHue 3aBUCUMOCTH MEXJIYy BeIMYMHAMH B BUAE (HOPMYIIBIL.
Beruucnenus no gopmynam. IIpeoOpasoBanue OyKBEHHBIX BBIPaKEHUH, TOXKIECTBEHHO paBHbIE
BBIpQXEHUSI, TIPaBUJIa MIPEOOpa30BaHUs CYMM U MPOU3BEJEHUH, MpaBUiia PacKpbITUS CKOOOK U
NPUBEICHNS IOJOOHBIX ClIaracMblIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeeM.

OpnHowieHbl 1 MHOrowieHsl. CteneHb MHorowieHa. ClloKeHHEe, BBIYMTAHUE, YMHOXKECHHE
MHOTOWIEHOB. @OpMyIbI COKPAIIEHHOIO YMHOKEHHs: KBaJpaT CyMMbl M KBaJpaT pPa3HOCTH.
®dopmyna pasHOCTH KBagpaToB. Pa3nokeHne MHOIOWIEHOB Ha MHOKUTEIIH.

YpaBHeHHUs M HEPABEHCTBA

VYpaBHeHHe, KOPEHb ypaBHEHUs, MpaBuja MpeoOpa3oBaHUs YpaBHEHHUS, PaBHOCHIBHOCTh
YpaBHEHUM.

JIuneliHOE ypaBHEHHME C OJHOM IEPEMEHHOHM, YHCIO KOPHEH JIMHEWHOIO YpaBHEHHS,
pelieHue JIMHEWHBIX ypaBHeHHIl. CocTaBieHHME ypaBHEHUN IO YyCJIOBUIO 3ajnauyd. Pemenue
TEKCTOBBIX 3aJ1a4 C [IOMOLIbIO YPABHEHUM.

JluneliHOe ypaBHEHHE C JBYMs NMEPEeMEHHBIMU M ero rpaduk. Crucrema ABYX JHMHEHHBIX
YpaBHEHHMI € JBYMs NEpeMeHHBbIMH. PelieHue cucteM ypaBHEHHH CIOCOOOM IOACTAHOBKH.

[Tpumeps! pelieHns: TEKCTOBBIX 3a7jayu ¢ ITOMOIIBIO CUCTEM YpaBHEHUH.

DOyHKIUHA



Koopnaunara Toukn Ha mpsiMoil. UWCIIOBBIE TPOMEKYTKH. PaccrosiHue Mexay IByMs
TOYKAMU KOOPJAMHATHOU MPSAMOIA.

[IpssmoyronbHast cuctema koopaunHat, ocu OX u Oy. AOcuucca W opaMHaTa TOYKH Ha
KOOpAWHATHON miockocT. [Ipumeps! rpadukoB, 3amaHHbIX (opmynamu. Utenue rpaduxos
peanpHbIX 3aBuUcuUMoOcTei. [lonsarne ¢dynkuuu. I['padux dyaxkumm. CpoiicTBa GYHKIIUMN.
Jlunetinas ¢ynkuus, e€ rpadpuk. ['papux ¢pynkuuu y = |x|. ['padudeckoe pemieHue JTUHEHHBIX
YpaBHEHUH U CUCTEM JIMHEHHBIX YPaBHEHUM.

8 KUIACC

Yucia ¥ BbIYHMCICHHSA

KBanparubsiii kopeHb u3 uucna. [lonstue 00 wuppanroHanbHOM uyucie. [lecsThuuHbie
npUOJIMKEHUST HPPALMOHANBHBIX Yncenl. CBoWCTBA apu(PMETHIECKUX KBAJIPATHBIX KOPHEH U HX
MpPUMEHEHHE K MpeoOpa3oBaHUIO YHCIOBBIX BBIPAKCHUNW U BBIYMCICHUSAM. JleHCTBUTENbHbBIE
yucla.

Crenenb ¢ 1enbIM MoKaszareneM U e€ cBoiicTBa. CTaHaapTHas 3aluch Yucia.

Auaredpanyeckue BbIPaKeHHUs

KBanpaTHblil TpEXUIIEH, pa30KEHUE KBAAPATHOTO TPEXWIEHA HA MHOXKHUTEIH.

Anrebpanueckast aApoO0b. OcHOBHOe CBoOicTBO anreOpandeckoit apobu. Croxenue,
BbIUWTaHUE, YMHOXEHHE, JelieHue ainredpanyeckux apoOeil. PannoHanbHble BbIpaXeHUS U MX
npeoOpa3oBaHue.

YpaBHeHHUs M HEPABEHCTBA

KBanparHoe ypaBHeHue, Qopmyia KOpHEH KBaJpaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHeHUI, CBOIAIIMXCA K JHHEWHBIM W KBaapaTHbIM. [Ipocteitmme npoGHO-
paloHaIbHbIE YpaBHEHUS.

['padmyeckas uHTEpHpeTalus YpaBHEHHH C JBYMS NEPEMEHHBIMH M CHCTEM JHHEHHBIX
YPaBHEHHUH C JIByMs NepeMEHHbIMU. [Ipumepbl pelieHus CUCTEM HENMHEWHBIX ypaBHEHHH ¢
JBYMsI IEpEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 alreOpandeckKuM CrIocoO0OM.

UucnoBble HepaBeHCTBA U UX CBoMcTBAa. HepaBeHCTBO ¢ OAHOM INEPEMEHHOM.
PaBHOCHMNIBHOCTH HepaBeHCTB. JIMHEHHbIE HEpaBEHCTBA C OJHOW mnepeMeHHOW. Cucremsl

JIMHEUHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUHA



[onarue ¢pynkuuu. O6MacTh ONpeAeNeHUsI 1 MHOXKECTBO 3HaueHH QpyHKIuU. CrocoObl
3a1aHusl PyHKITUH.

I'padux Pynkmuu. YUrtenue cpoiictB ¢yHkiuu no e€ rpaduxy. Ilpumepsr rpadukon
(GYHKIHH, OTpa)aroluX peaabHbIe TPOIECCHI.

OyHKIMY, OMUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO MPOMOPIHOHAIBHBIE 3aBHCUMOCTH, UX

rpaduku. Oyukmun y = X2,y = X3,y = \X, y=|x|. [padudeckoe pemeHne ypaBHEHHNA W CHCTEM
YpPaBHEHUU.

9 KJIACC

Yuciia 1 BLIYUCIECHUSA

PanmonaneHbie uncia, UPpalMOHATIBHBIE YMCIa, KOHEUHbIE U OCCKOHEYHBIC JCCATUYHBIC
npoOu. MHOXECTBO JEHCTBUTEIBHBIX YHCEN, JCHCTBHUTEIbHBIC YHCIIa KaK OCCKOHEYHBIC
JIecsATUYHbIe  npoOu. B3auMHO  OJHO3HA4YHOE  COOTBETCTBHE  MEXKIAY  MHOXECTBOM

JICICTBUTEIIBHBIX YMCENl U KOOPJAUHATHOM MPSAMOM.

CpaBHeHI/Ie JIEACTBUTEIIBHBIX YHuCcClI, apI/ICI)MeTI/I‘leCKI/IC JEUCTBUS C JEHUCTBUTEIHHBIMHU
YHUCJIaMHU.

Pa3mepbl 00bEKTOB OKPYXKAIOIIET0 MUPA, JUTUTEILHOCTD IIPOLIECCOB B OKPYXKAIOIIEM MUpE.

[TpubnmxE€HHOE 3HAaYEHUWE BEJIWYMHBI, TOYHOCTHh MNpuUONMKeHHus. OKpyrieHHe 4YHced.
IIpuknaka v OLEHKa pe3yIbTaTOB BEIYUCICHUMN.

YpaBHeHUs1 M HEpaBEHCTBA

JInnelinoe ypaBHeHue. PemieHne ypaBHEHUH, CBOASIINXCA K JIMHEWHBIM.

KBanparHoe ypaBHeHue. PemieHne ypaBHEHHH, CBOAAIIMXCS K  KBaJpaTHBIM.
bukBanpatHoe ypaBHeHMe. lIpumepbl pemieHus ypaBHEHUN TpeTbeld M 4YETBEPTOM CTENEHEH

Pa3JI0KCHUCM Ha MHOXKUTCIIN.

Pemenne  apoOHO-palMOHANBHBIX  ypaBHEHWH.  PerneHwe  TEKCTOBBIX  3aaa4
anreOpanvdecKuM METOOM.

VYpaBHeHHe ¢ JByMsl mepeMeHHbIMU U ero rpaduk. Permenue cucrem ABYX JTHUHEHHBIX
YpaBHEHUN € JBYMs IE€pEMEHHBIMU. PellleHHe CHCTeM JABYX YPAaBHEHUMH, OJHO W3 KOTOPBIX
JUHEWHHOe, a Jpyroe — BTOpOH cTeneHu. I'paduueckas MHTEpIpETaLns CUCTEMbl YpaBHEHUH ¢
JBYMsI IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a1a4 anreOpandecKuM CIiocoOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.



Pemienne NMHEHHBIX HEPABEHCTB C OJHOM NEepeMeHHOW. PemieHue cucrteM JTMHENMHBIX
HEpaBEHCTB C OJIHOM mepeMmeHHOM. KBaapaTHple HepaBeHCTBA. ['paduyeckas MHTEpIpeTaIus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IEPEMEHHBIMU.

DOyHKUUHA

KBanparuunass ¢ynkuumsi, e€ rpaduxk u cpoiictBa. Ilapabona, KOOpIUHATHI BEPIIMHEI
napaboJIbl, 0Cb CHMMETPHH NapaloJIbl.

Ipaduxn dyskmmit: y = kx, y =kx + b, y =k/x, y=x3, y =Vx, y = |x| , # ux cBoiicTBa.
YucJi0oBbIE MOCJIe10BATEIbHOCTH U NPOrPeccHu

[TonsaTHe 4YMCIOBON MOCIENOBATEILHOCTH. 3aJaHUE TMOCJIEIOBATEILHOCTH PEKYPPEHTHOM
dbopmynoit u hopmynoit N-ro 4ieHa.

Apudmernueckass W reoMeTpuueckas — mporpeccur.  DPopMmynbl N-TO  YiieHa
apuQMeTHUYECKOI U TeOMETPUUECKOIN MPOTPECCHiA, CyMMBI MIEPBHIX N YJICHOB.

N300pakeHre 4I€HOB apU(PMETUUYECKOH M TeoMeTpU4ecKoil mporpeccuil TOUYKaMu Ha
KOOpPJMHATHOM IJIOCKOCTHU. JINHENHBIN U SKCITOHEHIIUATIbHBINA POCT. CII0KHbIE MPOLIEHTHI.



ITNIAHMPYEMBIE PE3VIJIBTATBI OCBOEHIMA YYEBHOI'O IIPE/IMETA

JIMHHOCTHBIE PE3YJIBTATbHI

JIM4HOCTHBIE pe3yJbTaThl OCBOGHUS INPOrpaMMbl  y4yeOHOro Kypca «Amnredpay
XapaKTepU3yTCS:

1) naTpuoOTHYECKOE BOCIIMTAHME:

IMMPOABJICHUEM HMHTCPECA K IMPOHIJIOMY W HACTOALICMY pOCCHfICKOfI MaT€MaTHKU,
OCHHOCTHBIM OTHOHICHHUECM K JOCTHXXCHUAM pOCCHﬁCKHX MAaTEMAaTUKOB H pOCCHﬁCKOﬁ
MaTeMaTH4IeCKOM IIKOJIbI, K UCITOJIB30BAaHHIO OTUX IIOCTI/DKGHI/II;'I B IPYIrux HayKax W IMPUKIaJHbIX

chepax;
2) rpakIaHCKoe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMIOJHEHUIO OO0S3aHHOCTEW TpaKJaHWHA W peaju3alli €ro Ipas,
NpEJCTaBICHUEM O MaTeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBIICHUH, MPOIIEyp TPakIaHCKOTO oO0IIecTBa (HarmpuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OO0CYXXJIEHUIO ITHUYECKUX MPOOJIEeM, CBA3aHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTH)KEHUMN
HAyKH, OCO3HAHUEM BaXKHOCTH MOPATbHO-3THUECKUX MPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) TpyaoBOe BoCIUTAHHeE:

YCTAaHOBKOM Ha aKTUBHOE y4YacTHE€ B DPEIICHHM NPAKTUYECKHUX 3a1a4 MaTEeMaTU4YeCKOU
HaNpPaBJIEHHOCTH, OCO3HAHUEM BAKHOCTH MAaTEMATUYECKOr0 00pa30BaHUS HA MPOTSHKEHUU BCel
XKHU3HU Ul YCHEeIHON Mpo(ecCHOHANbHOM AeITeNbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUAYAIbHOW TpPAaeKTOPUM OOpa3oBaHUsA U
KU3HEHHBIX TUIAHOB C Y4ETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOe BOCIIUTAHHE:

CIIOCOOHOCTBIO K OSMOIIMOHATBHOMY U OSCTETHUYECKOMY BOCIPHUSATHIO MATEMaTUYECKUX
00BEKTOB, 33/1a4, PEUICHU, pacCyKIeHUHN, YMEHUIO BUJETh MAaTEMaTHUYECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HEHHOCTH HAYYHOTr'0 MO3HAHUS:

OpUEHTaIel B JEeATEJbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4HbIX MpEICTaBIEHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs YEJIOBeKa, MNPHUPOIbI M O0OILIecTBa, MOHUMaHHEM
MaTeMaTUYecKOll Hayku Kak c(epbl 4elIOBEYECKOW NeATelNbHOCTH, JTaloB €€ pa3BUTHS U
3HAYMMOCTH JUJIs Pa3BUTUS LIUBUIIU3ALIMH, OBJIAJICHUEM SI3bIKOM MATEMAaTUKA U MaTEMaTUYECKOU
KyJIbTypOM KaK CpEICTBOM I[IO3HAHUS MHUpA, OBJAJCHUEM NPOCTEUIIMMHM HAaBBIKAMU
UCCIIEI0BATEIBbCKON IEATEIbHOCTH;

6) ¢pusnyeckoe BocnuTaHue, GOPMHPOBAHNE KYJIbTYPbI 30POBbSI M IMOIIMOHAJIHLHOTO
OJ1aronmoJryyms:



TOTOBHOCTBIO TIPHMEHSTH MaTeMaTW4YeCcKue 3HAHHWSA B HHTEpEcax CBOETO 370POBbS,
BEJICHUS 3/I0POBOT0 00pa3a >KMU3HH (3J0pOBOE MHUTAHKE, COATAHCUPOBAHHBIN PEKUM 3aHATHH U
OTIbIXa, peryisipHas (Qu3MUecKass aKTUBHOCTh), C(POPMUPOBAHHOCTHIO HaBBIKA pe(IeKCHH,
NPU3HAHUEM CBOETO ITPaBa Ha OMIMOKY M TAKOTO )KE MpaBa APYroro 4eJIoBeKa;

7) 3K0JIOTHYEeCKOe BOCIIMTAHME:

OpHEHTaluel Ha NPUMEHEHHE MaTeMaTHYeCKUX 3HAHWW JJIsl pelIeHus 3anad B 00JacTu
COXPaHHOCTH OKpYXarolleid cpefpl, IUIAHUPOBAHHUSA IOCTYIKOB M OLEHKH HX BO3MOXKHBIX
HOCJICACTBUH JJISI OKPY’KaIOIIEH Cpebl, OCO3HAaHHEM TJI00AIBHOTO XapakTepa SKOJOTMYECKUX
po0JIeM U IyTel UX pPELeHUs;

8) aJanranusa K USMCHAKIUMCA YCJIOBUAM COMAJIbHON 1 l'[pPIpO)IHOﬁ Cpeabl:

TOTOBHOCTBIO K JACHCTBUSAM B YCJIOBUAX HEONPEICIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 NPAKTUYECKYIO NEATEIBHOCTh, B TOM YMCIIE YMEHHUE YUYHUTHCS y IPYTUX
Jrofied, mpuoOpeTaTb B COBMECTHON JIESITEIbHOCTH HOBBIE 3HAHMS, HABBIKM M KOMIIETECHIIUU U3
OIIBITA IPYTUX;

HEOO0X0IMMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHWH, B TOM 4YHCiIe (HOPMYyITUPOBATH WICH,
HOHATHS, TMIIOTE3bl 00 00BEKTaX U SBJICHHSX, B TOM UYHCIIE paHEe HEU3BECTHBIX, OCO3HABATH
JneGUIHUTHI COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTb CTPECCOBYIO CHUTYAllMIO, BOCIPUHMMATh CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOUIUII KOHTPMEp, KOPPEKTUPOBATH NMPUHHUMAEMBbIE PELICHUS U
neicTBus, GOopMyINpOBaTh U OLIEHUBATh PUCKH U MOCJIEACTBUS, POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3naBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE 1eHCTBUS

Ba3zoBble jornyeckue qeiicTBud:

BBIABJIATE U XapaKTEPHU30BaATh CYIICCTBCHHBIC IMMPHU3HAKN MAaTEMATHYCCKUX O6’beKTOB, HOHS[THf/i,
OTHOIICHUN MEXIy TOHATHIMH, (OPMYIUPOBATH OINpEACNCHUS TMOHITHI, YyCTaHABIMBAThH
CYILIECTBEHHBIH MPHU3HAK KJacCU(PHUKAIMH, OCHOBAHUS JUIsl 0000IIEHUSI U CPAaBHEHUS, KPUTEPUU
MIPOBOJIUMOIO aHAJIN34;

BOCIIPUHUMATh, (GOpPMYyIUPOBATH W MNPeoOpa3OBBIBATh CYXACHHUS: YTBEPAUTEIbHBIE U
OTpULATCIIbHBIC, CIMHUYHBIC, YACTHBIC U OGH.[I/IC, YCJIOBHBIC;

BBISIBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMOCBS3U U IPOTHUBOpeUHsl B (haKkTax, NaHHBIX,
HaAOJIONCHUAX M YTBEPXKACHUAX, MpeagaraTb KPUTEPUU U BBIABICHHMS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUUH;



JlenaTb BBIBOABI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTMBHBIX M WHIYKTHBHBIX
YMO3aKJIFO4YE€HNUN, YMO3aKIIOUEHUH 110 aHAJIOTUH;

pa3duparh J10Ka3aTeiabCTBA MATEMATHUUYECKUX YTBEPKACHUM (MpsAMbIE M OT IPOTHUBHOIO),
IPOBOJUTh  CaMOCTOSITEJIbHO  HECJIOKHBIE  JIOKAa3aTelbCTBA ~ MAaTEMaTHYECKUX  (DaKTOB,
BBICTpAauBaTh AapryMEHTAllMl0, IPUBOJUTH HPUMEPbl U KOHTPHPUMEPHI, OOOCHOBBLIBATH
COOCTBEHHBIE PACCYKACHUS;

BBIOMpATh CIOCOO pemieHus: y4eOHOW 3ajadd (CpaBHHMBATh HECKOJIBKO BAapHUAHTOB PEIICHHMS,
BbIOMpAaTh HanOoJIee NOAXOAALIMH C Y4ETOM CaMOCTOSATENIBHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.

UCTIONIb30BAaTh BONPOCHI KaK MCCIIEIOBATEIbCKUH HMHCTPYMEHT II03HaHUsA, (opmymnupoBarh
BOTIPOCHI, (PUKCUPYIOIIKE MPOTUBOPEUNE, MPOOJIEMY, CAMOCTOSITEILHO YCTAaHABIUBATh HCKOMOE
U TaHHOE€, ()OPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIINIO, MHEHHE;

IPOBOJUTH 10 CAMOCTOSITEIEHO COCTABICHHOMY IIJIaHY HECIOXKHBIA AKCHEPUMEHT, HEOOIbIIoe
UCCJIEJOBAaHUE I10 YCTAHOBJICHHUIO OCOOEGHHOCTEH MaTeMaTH4ecKoro OOBEeKTa, 3aBUCHMOCTEH
00BEKTOB MEX]y COOO0M;

CaMOCTOATENIFHO (POPMYyIHpPOBaTh OOOOIIEHHS M BBIBOJBI 110 PE3YJIbTAaTaM IPOBEAEHHOTO
HaOJIOICHNS, UCCIIEIOBAHMSI, OLIEHUBATH JIOCTOBEPHOCTH MOJyYE€HHBIX PE3yJbTaTOB, BEIBOJOB U
000011IeHMI;

IPOTHO3UPOBATH BO3MOXHOE pa3BUTHE IMPOIECcCa, a TAK)KE BBIIBUTATH MPEIIOIOKEHHUS O €ro
Pa3BUTUH B HOBBIX YCIIOBUSX.

PatGora ¢ undopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTh HMHQOpPMAIMM, JAHHBIX, HEOOXOAMMBIX JUIS
pEILeHNUs 3a]a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMAaTU3UPOBATh U MHTEPIPETUPOBATH UH(POPMALIMIO PA3ITUYHBIX
BUJIOB U (pOPM IPECTABICHHUS;

BbIOMpaTh (OpMy NpEICTaBICHHUS HHPOPMAMM U WUIIOCTPUPOBATh peElIaeMble 3ajaydu
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHAIMSIMU;

OLICHUBAaTh HAAE&KHOCTh HMHGOPMALMM IO KPUTEPHUSAM, NPEUIOKEHHBIM YUYUTEIEM WIIU
c(OpMYITHPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHuKaTHBHBIe yHHBepcalbHble Y4eOHbIe el CTBHA:

BOCIIPUHUMATh U (POPMYIIMPOBATH CYXKJAECHUS B COOTBETCTBHU C YCIOBHSIMU U LIEISIMU OOLICHHUS,
SCHO, TOYHO, I'PAaMOTHO BBIpaXaThb CBOIO TOYKY 3PEHHUS B YCTHBIX M MUCHMEHHBIX TEKCTaX,
JIaBaTh MOSICHEHHSI 110 XO/Ty PEIICHHUs 3aa4l, KOMMEHTHPOBATH IMOJTy4YeHHBIN Pe3yIbTar;

B XoAe OOCYXJEHHUS 3aJaBaTh BOIPOCHI MO CYLIECTBY OOCYXJaeMOW TEeMbI, NPOOJIEMBI,
pemaeMoil 3a/aun, BHICKA3bIBaTh WICH, HAIICJICHHBIC HA MOWCK PEIICHHS, COMOCTABIATH CBOU
CYXJIEHUS C CYXKACHUSAMH JPYrHMX YYaCTHUKOB JUanora, oOHapy>KMBaTh Pa3MuKe U CXOICTBO
TIO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

OpPEICTaBIATh pe3yJabTaThl pEIIeHUs 3aJadyd, OHKCIEPUMEHTa, MCCIEeOBaHUs, IPOEKTa,
CaMOCTOSITENIFHO  BBIOMpaTh (GopMarT BHICTYIUICHHS C Y4€TOM 3aqad  TpPE3CHTAllMd |
0CcOOEHHOCTEH ayTUTOPUH;

MOHMMAaTh W HCIOJIB30BaTh TPEUMYIIECTBA KOMAHJHOM W WHIUBUAYaTbHOHW pabOTHl TIpU
peleHnH y4yeOHbIX MaTeMaTHYeCKUX 3aj1ay;

NPUHUMATh IeJIb COBMECTHOW /AEATEIBHOCTH, IUIAHUPOBATh OPTaHU3ALMI0 COBMECTHOW PaboTHI,
pacripenenate BUABI pabOT, JOTOBApHBATHCSA, OOCYXKIATh MPOLECC M pe3yibTaT pPabOTHI,
000011aTh MHEHUS HECKOJIBLKUX JIONEH;



y4acTBOBaTh B TpPYyNIOBBIX (opmax paboTbl (0O0CyxkneHus, oOMEH MHEHHSIMH, MO3TOBbIC
IITYpMBl W JpPYyTHE), BBHINOJHATH CBOIO 4YacTh pabOThl M KOOPAMHUPOBATH CBOM ICHUCTBHS C
JPYTUMH 4JI€HAMH KOMAaHJbl, OLIEHUBATh KAayeCTBO CBOETO BKJIaga B OOLIMI MPOAYKT IO
KpPHUTEPUSAM, CYOPMYITHMPOBAHHBIM yJaCTHUKAMU B3aHMOJICHCTBUSI.

PeryasiTuBHbIe YHHBEpPCcAJbHbIE YUeOHbIE 1eliCTBHS
Camoopranu3anus:

CaMOCTOSITEJIbHO COCTAaBJISITh IUIAH, aJTOPUTM pelleHHs 3ajauyd (I ero 4acTh), BbIOUpATh
crnoco0 pemeHuss ¢ y4€TOM MMEIOLIUXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATH BAPHAHTHI PELICHUH C yUETOM HOBOM HH(OpPMAIIHH.

CﬁMOKOHTpOﬂb, 3MOLIMOHAJIbHBIA HHTEJLJIEKT:

BJIAJIETh CIIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJS Tpolecca W pe3yibTraTa peleHus
MaTeMaTUYECKOH 3a7auu;
IpEIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IIpU pPEIIEHUU 33Jayd, BHOCHUTH
KOPPEKTHBBl B JESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, HAWJCHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;
OLICHMBAaTh COOTBETCTBUE pE3yJIbTaTa JEATEIbHOCTU IIOCTAaBICHHOM LIEIM M YCIOBUSAM,
OOBSICHATH MIPUYUHBI JOCTIIKEHHS HJTH HEJOCTHIKCHHUS LIEJIH, HAXOAUTh OIIHOKY, 1aBaTh OLIEHKY
IpUOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonmy oOydeHuss B 7 Kjacce oOydalOIMIACS TMOJYyYUT CIEAYIOIIME TPEeIMETHBIC
pe3yJIbTaThl:

Yuciia 1 BLIYUCJIECHUSA

BBIHOHHHTL, COouCTasA YCTHBIC U IMHUCBMCHHBLIC HpI/IéMLI, apI/I(I)MCTI/I‘-ICCKI/IC JIENCTBUSA C
panrOHAJIbHBIMHA YUCIIAMU.

Haxomuth 3HaueHHs 4YMCIIOBBIX BBIPAKEHUH, MPUMEHSATh Pa3HOOOpa3HBIE CIOCOOBI U
npuéMbl  BBIYMCIICHUS 3HAYCHUH JPOOHBIX BBIPAKEHHUH, COAEpKAIUX OOBIKHOBEHHBIC |
JeCATUYHbIE TPOOH.

[Tepexoauth OT OXHOW (POPMBI 3aMUCH YMCEN K APYroi (mpeoOpa3oBBIBATH NECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTH B OECKOHEUHYIO

JECATUYHYIO APOOB).

CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAIBHBIE YUCIIA.



OKpyrasTh 4ncia.

BBINONMHATE NPUKUAKY U OLICHKY pe3yibTaTa BBIYMCICHUM, OLEHKY 3HAYEHUN YHUCIIOBBIX
BBIPAKCHUM. BBINIOIHATE EHCTBHS CO CTEIEHSAMU C HATYPAJIBHBIMU ITOKA3aTEIISIMHU.

[TpyMeHATh NPU3HAKK JEITMMOCTH, PA3JIOKECHUE HA MHOKUTEIIN HATYPAJIbHBIX YHCEIL.

Pemare mnpakTUKO-OPUEHTHPOBAHHBIE 3alayd, CBA3aHHBIE C OTHOLICHHEM BEJIMYUH,
IIPONOPLUUOHAIIEHOCTBIO BEIMUMH, IPOLEHTAMH, HHTEPIIPETUPOBATh PE3YJIbTaThl PEILICHUS 3a1a4
C Y4ETOM OrpaHMUYEHUI, CBSI3aHHBIX CO CBOICTBAaMM pacCMaTpUBaeMbIX OOBEKTOB.

AulredpanyecKkue BbIpasKeHUs1

Hcnonp3oBath anreOpanyecKyr0 TEPMUHOJIOTUIO U CUMBOJIMKY, IPUMEHSTH €€ B IIPOLIECCe
OCBOCHMS y4eOHOT0 MaTepuana.

Haxoaute 3HaueHUs 6YKB€HHLIX BLIpa)KeHI/Iﬁ IIPpH 3aIaHHBIX 3HAYCHUAX IICPEMCHHBIX.

BoinonHATe npeoOpa3oBaHus LETOr0 BhIPAXKEHHUS B MHOTOUJIEH MPUBEICHUEM MOJO0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINIONIHATE YyMHOXKEHHE OJHOYJIEHA HAa MHOIOYIECH W MHOIO4YICHAa HAa MHOIOWIEH,
OPUMEHATH (HOPMYITBI KBapaTa CyMMBI M KBaJ[paTa pa3HOCTH.

OcylecTBISITh pa3ioK€HWE MHOTOUYIEHOB HAa MHOXKUTENIM C MOMOUIbIO BBIHECEHHUS 3a
CKOOKHM OOIIero MHOYKUTENs, TPYNIUPOBKU CJaraéMblx, IpUMEHEHUs (POpMys COKpaII€HHOTO

YMHOKCHUA.

HpI/IMeHHTB Hp606pa3OBaHI/I$I MHOT'OYWICHOB JIsI PCHICHUA PA3JIMYHBIX 3adad U3
MAaTE€MAaTUKH, CMCKHBIX IPEAMETOB, U3 peanLHoﬁ IMPAKTUKH.

Hcnonp30BaTh CBOICTBA CTENEHEN ¢ HAaTYpaJbHBIMM MOKa3aTeNsIMU Ul IPeoOpa3oBaHUs
BBIPAKCHUI.

YpaBHeHHUs M HEPABEHCTBA

PemaTe nuHEHHbIE ypaBHEHUs C OJHOM IEPEMEHHOM, NPUMEHSs MpaBWiIa IEepexona OT
UCXOJHOIO YpPaBHEHHUS K pPaBHOCWIbHOMY eMy. I[IpoBepsATh, ABISETCS JIM YUCIO KOpPHEM
YpaBHEHUS.

[TpumensTh rpaduueckre METObl IPH PEIICHNN JIMHEWHBIX YPaBHEHUN U UX CHCTEM.

[TonGupath npuMepsl Map YUCe, SIBISIFOIIMXCS PEIIEHUEM JIMHEWHHOTO ypaBHEHUS C ABYMS
MIEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOM IUIOCKOCTH TIpaduK JHUHEHHOTO YypaBHEHUS C JBYMs
NEPEMEHHBIMH, TIOJIB3YACh T'PapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUSI.

Pemwats cucremsl IBYX JIMHEHHBIX YPaBHEHHMH C ABYMsS IIEPEMEHHBIMU, B TOM YHCIIE
rpaguvecKy.



CocTaBnsiTh M pellaTh JUHEWHOE YpPABHEHHE WJIM CUCTEMY JIMHEHHBIX YpPaBHEHHH IO
YCIIOBUIO 3a/layl, HWHTEPIPETHUPOBATH B COOTBETCTBHH C KOHTEKCTOM 33/a4d MOJy4YCHHBIN
pe3yJbTarT.

DOyHKUUHA
N300paxkatb Ha KOOPAWMHATHOM NPSIMOM TOYKH, COOTBETCTBYIOLIUE 3aJIaHHBIM
KOOpJMHATAM, JIy4d, OTPE3KH, MHTEPBAJIbI, 3allMCHIBaTh YHUCJIOBBIE MPOMEXKYTKM Ha

anreOpandecKoM s3bIKE.

OTtmeyarh B KOOPAWHATHOM IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpPJMHATaM, CTPOHTH
rpaduku muHeHHbIX GyHkuuid. CTpouts rpaduk GyHKIMH y = [X|.

OnuceiBaTh C IIOMOIIBIO q)YHKIII/Iﬁ HU3BCCTHBIC 3aBUCUMOCTH MCKAY BCINMYHMHAMU!
CKOPOCTh, BpEMsi, PacCTOSHHE, ICHA, KOJMUYECTBO, CTOMMOCTb, IPOM3BOIUTEIBHOCTh, BPEMs,
00BEM paboTHI.

Haxoauts 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonnmatp rpaduveckuil criocod MpencTaBlIeHUs W aHaTu3a MH()OPMAIUK, W3BIEKaTh U
UHTEPIPETHPOBATH HHPOPMAITUIO U3 TPa(UKOB PEATBHBIX MPOLIECCOB U 3aBUCHMOCTEH.

K xoHmy oOydenus B 8 kiacce oOydaromuiics NOMYYUT CJHEIYIOIUE MpPEIMETHBIE
pe3yIbTATHI:

Yucaa v BLIYUCTIEHUS

Hcnonb30BaTh HadaJIbHBIE MPEJICTABICHUS O MHOXECTBE JIECHCTBUTENBHBIX YHCEN IS
CpaBHEHMsI, OKpYIJIEHUS M BBIYUCICHHH, M300paxaTh AEHCTBUTEIbHbIE YHMCIa TOYKAMH Ha
KOOPJIMHATHOW IIPSIMOM.

[IpyuMeHsTh TOHSATHE apUPMETHUECKOTO KBaJpaTHOTO KOpHS, HAXOJUTh KBaJpaTHBIE
KOPHH, UCIIOJIB3YS MPU HEOOXOUMOCTH KaJIbKYJISATOP, BHIMOIHIATH IPE0Opa30BaHMsI BbIPaKEHUH,

COACPpKAMNX KBAAPATHBIC KOPHU, UCIIOJIb3YyAd CBOMCTBA KOpHCfI.

Hcnonp30BaTh 3amvcu OONBIIMX M MajblX YHCENT C TMOMOIIBIO ACCITHYHBIX ApoOer u
crenenen uncia 10.

AuiredpanyecKkue BbIpasKeHUs1

[IpuMeHATh TOHSATHE CTEMEHW C IENBIM II0Ka3aTeleM, BBITIOJHATH MPEeoOpa3oBaHUS
BBIPOKEHHM, COACPKAIUX CTETICHH C IIEJIBIM TTOKA3aTeIIEM.

BbINOMHATE TOXAECTBEHHBbIE MPEOOpa3oBaHMs PAIlMOHAIBHBIX BBIPAKEHHH Ha OCHOBE
NpaBUI JSHCTBUN HAaJl MHOTOUJICHAMH M alreOpanyecKuMH JpoOsMu.



PackmanpiBaTh KBaapaTHBIA TPEXUIICH HA MHOKUTEIH.

[TpuMeHsTH TpeoOpa3zoBaHus BEIPAKEHUH I PELICHNS PA3JIMYHbIX 337a4 U3 MaTEMaTUKH,
CMEKHBIX IIPEMETOB, U3 PEaIbHON ITPAKTUKH.

YpaBHeHus1 1 HEPABEHCTBA

PemraTs JIHHGfIHBIe, KBaJApaTHBIC YPABHCHUA W PAllMOHAJIBHBIC YPAaBHCHUS, CBOAAIIUECA K
HHUM, CUCTEMBLI JIBYX ypaBHeHI/Iﬁ C ABYMs IIEPEMCHHBIMU.

IIpoBoauTH NpoCTENIINE UCCIENOBAaHNs YPABHEHUM U CUCTEM YPAaBHEHHM, B TOM YHCIIE C
NpUMEHEHHEM TpadUUecKuX TpeAcTaBieHUil (yCTaHaBIMBAaTh, WMEET M YypPaBHEHUE WU
cucTeMa YpaBHEHUI pelleHus, €Clii UMEET, TO CKOJIBKO, U IIpoYee).

[Tepexoaute OT cioBecHOW (OPMYIMPOBKHM 3ajaund K e€ ajreOpandeckod MoOJenu ¢
IIOMOUIbIO COCTABJICHUS YPAaBHEHMsI WJIM CHUCTEMBbl YypaBHEHHWIl, HWHTEpPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4y II0JyYEHHBIN PE3yJIbTaT.

ITpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB I CPABHEHMS, OLICHKH, PEIATh JIMHEHHBIC
HEpaBEHCTBA C OJHOM MEepeMEHHOM M MX CHCTEMBbl, JaBaTh TIpadUUYEcKyl0 HIUTIOCTPALUIO
MHO’KECTBA PELICHUI HEPaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOYyHKUUHA

[Tonumath ¥  HWCHOJIB30BAaTh  (YHKIMOHAJIbHBIE TMOHATHS U S3bIK  (TEPMMHBI,
CHUMBOJIMYECKHE 0003HAUYEHUs), ONpENesITh 3HAaueHHWe (QYHKLUMU IO 3HAUYEHUIO apryMEHTa,
OTIpEeNATh CBOMCTBA (PYHKIIMHU 1O €€ rpaduKy.

Ctpouts rpaduku 37€MEHTapHBIX PYHKIMH BUJA!

y = kix, y = X2,y = x3y = [x|, y = VX, OHCHIBaT CBOICTBA YHCIOBOH (YHKIMHU IO €&
rpaduxky.

K xoHmy oOydeHus B 9 kiacce oOydaroumuiics MOMYYUT CIlEAYIOIUE MpPEIMETHBIE
pE3yJIbTaThI:

Yuciia 1 BLIYUCJIECHUSA
CpaBHUMBATh U yNOPSA0YMBATH PAIUOHAIBHBIE U UPPALIMOHATILHBIE YHCIIA.

BreinoaHsaTh apI/I(I)MCTI/I‘-ICCKI/IC JIENCTBUS C palluOHAJIBHBIMH YUCJIIaMU, COUYCTasA YCTHBIC U
INNUCBbMCHHBIC HpI/IéMBI, BBITIOJIHATH BBIYHUCJIICHUA C UPPAlITUOHAIbLHBIMU YHUCJIaMU.

HaXO,Z[I/ITI: 3HAUCHUS CTEIICHEH C OCJIBIMHU IIOKAa3aTCIAIMHU U KOpHCfI, BBIYUCIATHh 3HAUYCHUA
YHUCJIOBBIX BBIpa)KeHPIfI.

OkpyrisTh AEMCTBUTEIbHBIE YHWCIA, BBINOJIHATh HPUKHUAKY pe3ylbTara BBIYHCICHUH,
OIICHKY YHUCIIOBBIX BHIPAXKEHUH.



YpaBHeHUs1 1 HEPABEHCTBA

Pemate nuHEiHBIE M KBaJApaTHbIE YypPaBHEHUS, YPABHEHMs, CBOJASILMECS K HUM,
npocTeinme ApoOHO-PallMOHAIbHbIE YPaBHEHHUS.

Pemate cuctemMbl JBYX JMHEWHBIX YPAaBHEHUH C JBYMs NEPEMEHHBIMU U CUCTEMBI JBYX
YpaBHEHUH, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISIETCS JIUHEUHBIM.

Pemath TEKCTOBBIE 3afauM AIreOpaMuecKUM CIIOCOOOM C IIOMOILIBI0 COCTaBJICHHS
YPAaBHEHUS UJIU CUCTEMBI IBYX YPAaBHEHHM C JBYMS IIEPEMEHHBIMHU.

[IpoBOIUTH NMPOCTEMUIINE UCCIEAOBAHUSA YPABHEHUM U CUCTEM YPAaBHEHMI, B TOM YHUCIIE C
IpUMEHEHHeM TIpadUUecKuX MpeACTaBIeHUI (ycTaHaBIMBaTh, MMEET JM YpaBHEHHE WU

CUCTEMA YPaBHEHUH pEILIEHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEE).

Pemiate JsMHEWHBIE HEPABEHCTBA, KBAJApPAaTHBIE HEPABEHCTBA, HW300pakaTh peIICHUE
HEPAaBEHCTB Ha YHMCIIOBOW MPSIMOM, 3allMCHIBATH PEIIEHUE C IIOMOIIBI0 CHMBOJIOB.

Pemare cucremMbl JMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIOYAIOIIHE
KBaJIpaTHOE HEPAaBEHCTBO, M300pa)KaTh pPEIICHHE CHUCTEMbl HEPABEHCTB HA YHCIOBOW MPSIMOH,
3alMChIBaTh PEUICHUE C TOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEpABEHCTBA MPU PEHICHUH Pa3IMYHBIX 3a]1a4.

DOyHKIUHA

Pacno3naBate GyHKINK U3y4eHHBIX BUIOB. [IoKa3pIBaTh CXEMAaTHYECKH PACIIOJIOKEHUE Ha
KOOPJMHATHOU IIJIOCKOCTH rpadukoB byHKIUI
Buma:y = kx, y=kx+b,y=k/x,y=ax2 +bx+c,y=x3,y= Vx,y= [x|, B 3aBucumoct: ot

3HaueHUHN K03(PPUIMEHTOB, ONUCHIBATH CBONCTBA (PYHKIIM.

Crpouth U u300paxarb cxemMaTHYeCcKd IpadUKH KBaApaTUUHBIX (DYHKUMH, ONHCHIBATH
CBOWCTBA KBaIpaTUYHBIX (DYHKIMHA MO UX IpaduKam.

Pacno3HaBaTh  KBajpaTW4yHyr0 (QYyHKUMIO 10 ¢opMmysie, NPUBOAUTH TNPUMEPHI
KBaJIpaTUUHBIX (YHKIUI U3 peanbHOMN XU3HH, PU3UKH, TEOMETPHUH.

YucaoBble MOCI€I0BATEILHOCTH | nporpeccun

Pacno3naBarh apuMeETHUECKYIO U T€OMETPHUCCKYIO MPOTPECCUU MPH Pa3HBIX Croco0ax
3aaHus.

BbINOTHATE BBIUKCIEHHSI C HCIOJIB30BaHUEM (OPMYJT Nn-ro 4wieHa apupMeTH4YecKod u
TEOMETPUUYECKOMN MPOTPECCHUM, CyMMBI IIEPBBIX N YJICHOB.

I/I306pa)KaTB YJICHBI ITOCJICA0BATCIIbHOCTH TOYKAaMH Ha KOOpI[HH&THOfI IIJIOCKOCTH.

Pemarts 3amaun, cBsI3aHHBIE ¢ YHCIOBBIMU IIOCIEA0BATENBHOCTMY, B TOM YHCIIE 3aJa41 U3
peabHOM JKU3HU (C UCTIONIb30BaHUEM KaJIbKYIATOPA, IIM(PPOBBIX TEXHOJIOTHI).



TEMATHNYECKOE INTAHUPOBAHUE C YKA3AHUEM KOJIMYECTBA AKAJIEMNYECKHNX YACOB, OTBOJUMBIX HA OCBOEHUE
KAXJOW TEMbI YUEBHOI'O TIPEIMETA

7 KJIACC
Ne ni/m HauMeHoBaHMe pa3iesioB U TEM IPOrPaMMBI KosnuecTBo yacos DnekTpoHHbIe (MUPPOBHIC) 00pa30BaTEIbHbBIC PECYPCHI
Bcero

1 Yucna u BeIYHCICHUS. PalimoHanpHbIe ynciia 25 (14+9+2) [[Bubnmoreka ITOK https://m.edsoo.ru/7f415b90

Aunrebpa - 7 knace - Poccuiickast anekrponHas mikosa (resh.edu.ru)
2 AnreOpanyecKie BhIPaKCHHUS 27 (10+17) [[bubmmoTexa IIOK https://m.edsoo.ru/7f415b90

Aunrebpa - 7 kiacc - Pocewniickas snektpoHHas mikosa (resh.edu.ru)
3 VYpaBHEHUS U HEPABEHCTBA 20 (7+13) [[Bubnuoreka ITOK https://m.edsoo.ru/7f415b90

Anrebpa - 7 kiacc - Poccwmiickas anekTpoHHas 1mkona (resh.edu.ru)
4 Koopaunats! u rpaduku. OyHKIumn 24 (16+8) [[Bubmmoreka ITOK https://m.edsoo.ru/7f415b90

Aunrebpa - 7 knace - Poccuiickast anekTponHas mikosa (resh.edu.ru)
5 [ToBTOpenue u 0600IIEHHE 6 [[bubmmoTexa IIOK https://m.edsoo.ru/7f415b90

Aunrebpa - 7 knace - Poccuiickast anekTpoHHas mikosia (resh.edu.ru)
J106aBUTh CTPOKY
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 ‘
8 KJIACC
Ne /it HaumeHoBaHMe pa3/ieioB ¥ TEM MPOrPaMMbI KonnuectBo yacos DnexTpoHHbIe (1IM(POBBIC) 00pa3oBaTEIbHBIC PECYPCHI

Bcero

1 UYucna v Beruncnenus. KBagpatasie KOpHH 15 [[bubnmoreka [TOK https://m.edsoo.ru/7f417af8]]
2 Uucna v BerarcieHust. CTENeHb ¢ IENIBIM 0Ka3aTeIeM 7 [[bubauoreka ITOK https://m.edsoo.ru/7f417af8]]
3 Anrebpanueckue BbipaxkeHus. KBaapaTHbIil TpéxuieH 5 [[bubmmoreka ITOK https://m.edsoo.ru/7f417af8]]
4 AnrebpandecKkue BepakeHus. Anredpandeckas a1po0b 15 [[bubanoreka ITOK https://m.edsoo.ru/7f417af8]]
5 VYpaBHeHus ¥ HepaBeHCTBA. KBapaTHBIC ypaBHEHUS 15 [[bubanoreka ITOK https://m.edsoo.ru/7f417af8]]
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6 YpaBueHust v HepaBeHCTBa. CUCTEMBI YPAaBHCHHMIA 13 [[bubauoreka ITOK https://m.edsoo.ru/7f417af8]]

7 YpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 12 [[Bubmmoreka ITOK https://m.edsoo.ru/7f417af8]]

8 Oyukiuu. OCHOBHBIE TOHATHUS 5 [[bubauoreka ITOK https://m.edsoo.ru/7f417af8]]

9 Oyukumu. YnciioBbie QyHKIUH 9 [[Bubmmoreka ITOK https://m.edsoo.ru/7f417af8]]

10 IToBTOpenue u 0000IICHNE 6 [[bubauoreka ITOK https://m.edsoo.ru/7f417af8]]

J1o6aBUTH CTPOKY

OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 102 ‘

9 KJIACC

Ne i/m HaumenoBanue pas3ienoB U TeEM IPOrpaMMbl KommdgectBo yacoB | DnektpoHHbIe (IU(POBBIE) 00pa3oBaTEIbHBIC PECYypPChI
Bcero

1 Urcna 1 BeIYUCIIEHUs. J|eliCTBUTENBHBIC YnCia 9 [[bubaunoreka [TOK https://m.edsoo.ru/7f419d08]]

2 YpaBHEHUS M HEPABEHCTBA. Y paBHEHHUSI C OJTHOM MEPEMEHHON 14 [[Bubnmoreka ITOK https://m.edsoo.ru/7f419d08]]

3 VYpaBHeHus u HepaBeHCTBA. CHCTEMbI ypaBHEHUH 14 [[Bubamoteka [TOK https://m.edsoo.ru/7f419d08]]

4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 [[Bubnmoreka ITOK https://m.edsoo.ru/7f419d08]]

5 OyHKIUU 16 [[Bubnmoreka ITOK https://m.edsoo.ru/7f419d08]]

6 YucIoBsIe OCIEI0BATEIFHOCTH 15 [[bubaunoreka [TOK https://m.edsoo.ru/7f419d08]]

7 [ToBTOpenue, 0000IIeHUE, CUCTEMAaTH3AIMs 3HAHUI 18 [[Bubnmoreka ITOK https://m.edsoo.ru/7f419d08]]

J106aBUTh CTPOKY

OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102
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