YTBEPXK/IAIO

«CornacoBaHo» «PaccMmoTpeHo»
Ha 3acefanun MO HAa 3aCeaHMU HAY9IHO- mupextop [BOY
IMpotokon Ne 1 METOAUYECKOTO COBETA «COLL Ne 13 r.Haspanp»
«28» asrycra 2023 r. Ipotokon Ne 1 Wnapkuesa ©.1

IMpuka3z Ne_ 159-y

«28» aBrycra 2023 1.
ot « 30 »aBrycra 2023 1.

PABOYAA ITPOI PAMMA

aJanTUPOBAHHAS JJIsl MHANBUAYAJbHOT0 HAIOMHOT0 00yUYeHMsI

1o nmpeaMeTy «AJreopa»
YpoBeHb 00111eT0 00pa30BaHNs — OCHOBHOE 00111ee o0pa3oBaHue (5-9 Kkiacchl)

Kiacc — 7 kaace

KonnuectBo yacoB — 1 yac B Heaes1io (34 4. B roj)

PaGouast mporpamma mo mpenmMery «Anredpa» s 7 KIACCOB COCTABJICHA B COOTBETCTBUU C
TpeboBanusiMU DenepanbHOr0 rocylapcTBEHHOIO 00pa30BaTENbHOTO CTaHAapTa OCHOBHOTO
oOmiero o6pa3zoBaHus, MPUMEPHON MpPOrpaMMbl U3YYEHHUs AMCLUUIUIMHBI Ha 0a30BOM YpOBHE,
pPEKOMEH/I0BaHHOH MUHHUCTEPCTBOM 00pa3zoBaHuss U Hayku P®, ¢ yyeTroMm mnpumepHOH
nporpaMMbl  0a3MCHOTO Y4eOHOro IUTaHa JUIs WHJMBHUIYaJbHOTO HAJOMHOIO OOydYeHHUs IO
npeaMery «Anredpa» Juist 7 KJI1accoB.



INOACHUTEJIBHAA 3AIINCKA

Anrebpa SBISIETCS OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
o0ecrneynBaeT U3y4eHue IPYrux AUCLUIUINH, KaK €CTECTBEHHO-HAayYHOI'0, TAK U TYMaHUTapHOI'0
LIUKJIOB, €€ OCBOEHHE HEOOXOAMMO AJIS MPOJOJKEHUSI 00pa30BaHMsl U B IIOBCEAHEBHOM XKHU3HMU.
PazButne y oOydvaomuxcs Hay4yHBIX TPEACTABICHUH O TPOUCXOKICHHH M CYIIHOCTH
anreOpandeckux aOCTpakiui, CrnocoOe OTpPaKCHHS MATEeMATHYECKOW HAyKOW SBICHHA U
IPOLIECCOB B INPUPOAE U OOIIECTBE, POJM MAaTeMaTHYECKOrOo MOJEIMPOBAHUS B HAyYHOM
IIO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOIO MHPOBO33PEHUS U KAadyecTB
MBIIUICHHS], HEOOXOAUMBIX JJISl aJalTallid B COBpPEMEHHOM mHdpoBom obmecTtBe. M3yuenue
anreOpsl o0ecrieunBaeT pa3BUTHE YMEHHs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIUICHUS, CHOCOOHOCTH AapryMEHTHUPOBAaHHO OOOCHOBBIBaTh CBOU
JecTBUS U BBIBOJBI, (OPMYIHPOBaTh yTBEepXKIeHUs. OCBOEHHE Kypca aireOpbl o0ecreyrBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYJaloIIUXCA: OHH HCIOJB3YIOT JACAYKTUBHBIE H
UHIYKTHBHBIE PACCYXKACHUsS, 0000IMIEHNEe W KOHKPETHU3alWI0, adCTparupoBaHUE M aHAJIOTHIO.
OOyuenue anrebpe mpeanojaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIBHON JEATEIbHOCTH
o0yyaroImuxcs, IO3TOMY CaMOCTOSITEJIbHOE pELIeHHWEe 3a7ad  SBISIeTCS  peanu3aunueit
JeSITeILHOCTHOTO TMPUHIINTIA 00YIeHUSI.

B crpykrype mnporpammel y4eOHOro Kypca «Anredpa» s OCHOBHOTO OOIMIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEp)KaTebHO-METOANYEeCKUe JuHuM: «Hucna u
BBIUUCIICHUS», «AJIreOpandeckue BbIPRKEHUS», «YpaBHEHHUS M HEpaBeHCTBa», «DyHKIUMY.
Kaxnas u3 3Tux conmepkaTeabHO-METOANYECKHUX JIMHUI pa3BUBACTCS Ha MPOTSIKECHUN TPEX JIeT
U3y4eHHs Kypca, B3aUMOJICHCTBYS C IPYTHMH €T0 JIMHUSAMH. B Xo1e n3ydeHus: yueOHOTO Kypca
00yYaromuMcst IPUXOAUTCS JIOTHYECKH pacCyKAaTh, UCIOIb30BAaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBS3M ¢ 3THM B mporpaMmy yd4eOHOro Kypca «Ajiredpa» BKIIOYEHbI HEKOTOPbIE OCHOBBI
JIOTHKH, TPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3Jiellax MaTeMaTHYecKOro oOpa3oBaHUS H
CHOCOOCTBYIOIIHE OBJIAICHHIO 00yJaFOIIUMUCS OCHOB YHUBEPCATBHOTO MAaTEMaTHYECKOTO S3BIKA.
CopnepxaTenbHOW M CTPYKTYPHOM OCOOEHHOCTBIO Y4eOHOro Kypca «Anredpa» sBISETCS €ro
UHTETPUPOBAHHBIN XapakTep.

Coneprxanue JIMHUH «YHWCITa ¥ BBIYUCIICHUS CITY>KUT OCHOBOM JUTSI TaTbHEHIIIETO H3YICHUS
MaTeMaTHKH, CIOCOOCTBYET Ppa3BUTHIO y OOYyYarOIIUXCS  JIOTHYECKOTO  MBIIUICHHS,
(OpMHPOBAHUIO YMEHHsI MOJb30BaThCs ANTOPUTMAMHM, a TaKKe MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAMMBIX JJISi MOBCEJHEBHOM XM3HHU. Pa3BUTHE MOHATHUA O YMCIE€ Ha YpOBHE
OCHOBHOTO 00IIIero oOpa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMH M UPPAMOHAIHHBIMH YHCIIAMH,
dbopMHUpPOBAHUEM TIPEACTABICHUI O JMEHCTBUTEIHHOM YHCIe. 3aBEPIICHUE OCBOSHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeMY 001IeMy 00pa30BaHuUIO.

Conepxanne JByX anreOpauecKux JHMHUH — «AnreOpanyecKkue BBIPAKECHUA» U
«YpaBHEHUS M HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHHIO Y OOYUAIOIIMXCSI MATEMATHIECKOTO
ammapara, HeoOXOMMOTO JUTSl PEIICHHS 3a7ad MaTeMaTHKH, CMEXHBIX MPEAMETOB U MPAKTHKO-
OpPUEHTHPOBAaHHBIX 3agauy. Ha ypoBHe OCHOBHOro oOmiero obpa3zoBaHus y4eOHBIH MaTepHai
TpYNIUpYyeTcs BOKPYT pAalMOHAIBHBIX BBIpOKEHHH. Asnredpa JIeMOHCTpUPYET 3HAYeHHE
MaTeMaTHKH KaK s3bIKa JUIST TIOCTPOCHUS MATeMaTHYEeCKHX MOJEJCH, ONMMCAaHUs TPOILECCOB U
SBJIEHUHN peallbHOTO Mupa. B 3amaun oOydeHust anredbpe BXOAAT TaKKe JajbHeillee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUICHUS,, HEOOXOAMMOro, B YaCTHOCTH, JJS OCBOEHHS Kypca
UHPOPMATUKK, M OBJAJCHHE HaBBIKAMU JEAYKTUBHBIX paccyxnaeHuil. [IpeoOpazoBanue
CHMBOJIBHBIX ()OPM CITOCOOCTBYET Pa3BUTHIO BOOOPaKEHUS, CIIOCOOHOCTEH K MaTeMAaTHUYECKOMY
TBOPYECTBY.



Copepxanne  (QyHKUMOHAIbHO-TpapUUECKOW  JIMHUM  HAlEJIEHO Ha  IOJIyuyeHHue
00yJarmuMuUCs 3HaHUH 0 QYHKIMSIX KaK BaXKHEUIIICH MaTeMaTHUECKON MOJIEIH JJIsI OTIMCAHUS U
UCCIICIOBAaHUS PAa3HOOOPa3HBIX MPOILIECCOB W SIBICHUH B mpupoae U odmiectBe. M3yuenue
MaTepuana CHocoOCTBYeT pAa3BUTHIO Yy OOYYaIOIIMXCS YMEHHS MCIIONb30BaTh pPa3InYHbIC
BBIPA3UTEIbHBIE CPENICTBA SI3bIKA MaTEMaTHUKU — CIIOBECHbIC, CUMBOJMYECKHUE, rpaduueckue,
BHOCHT BKJIAJ] B JOPMUPOBAHUE MPEACTABICHUIN O POJIM MATEMATUKH B PA3BUTUH [IUBUIN3AINA U
KYJIbTYpBI.

CormnacHo yueOHOMY IJIaHy B 7—9 Kitaccax u3ydaeTcst yueOHBIN Kype «Asredpay, KOTOpbIit
BKJIFOYAET CJEAYIOIIME OCHOBHBIE pa3felibl coaepkaHua: «Yuciaa U BBIYHUCICHUAY,
«AnreOpandeckue BEIpOKEHUS», «Y paBHEHUSI U HEPABEHCTBAY, «DYHKITUN Y.

COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yuciia 1 BbIYUCICHUA

JpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEXO0]] OT OJHOM (POPMBI 3aITUCH APOOEH K JPYTOH.
IloHsiTHE pallMOHAIBHOTO YHWCIA, 3aIIMCh, CPABHEHUE, YIOPSAIOYMBAHUE PALMOHAIBHBIX YHCEIL.
Apudmerndeckue neicTBUS ¢ pallMOHATIBHBIMU YKMciIaMu. Pelienne 3a1a4d U3 peaabHON MPakTUKH
Ha yacTu, Ha ApoOu.

CremneHp ¢ HaTypaJlbHBIM IOKa3aTelieM: ONpeJelieHue, Ipeodpa3oBaHue BBIPAKEHUN Ha
OCHOBE OTIpE/ICICHHUS, 3aIMCh OOIBIINX Yncel. [IpomeHTsl, 3anich MPOIEHTOB B BHJE IPOOH U
JpoOu B BHJIE MPOLIEHTOB. TpHU OCHOBHBIE 33Jjaud Ha MPOLEHTHI, PEUICHNE 3a/1a4 U3 pealbHOM
IIPAKTHKU.

IIpuMeHeHne MPU3HAKOB JAEIMMOCTH, PA3JI0KEHNE HA MHOKUTENIN HaTypaJIbHbBIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IpsiMasi U 0OpaTHasi MPONOPLMOHATBHOCTH.

AuredpanyecKkne BbIPaKeHUS

IlepeMeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAXKEHUSA C NEPEMEHHOW. [lomycTHMble 3HAYCHUS
nepeMeHHbIX. [IpefcTaBienne 3aBUCUMOCTH MEXTy BETUUUHAMU B BUI€ GopMyJibl. Beruncnenus
no ¢opmynam. IIpeobpa3oBanre OyKBEHHBIX BBIPAKEHUI, TOXKAECTBEHHO PABHBIE BBIPAKEHUS,
npaBuiia MpeoOdpa3oBaHKs CyMM U IPOU3BEICHUHN, MPaBUiIa PACKPHITHS CKOOOK M MPUBEICHHS
NOJOOHBIX CIIaraeMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM ITOKa3aTeeM.

OpnHounenbl 1 MHorowieHbl. CteneHb MHorouieHa. CliokeHHe, BBIUUTAHUE, YMHOXKEHHE
MHOTOWICHOB. POpMyIIbl COKPAIEHHOIO YMHOKEHHs: KBaJpaT CyMMBbl U KBaJIpaT pPa3HOCTH.
®dopMmyna pasHOCTH KBagpaToB. Pa3iokeHre MHOIOYWIEHOB HA MHOYKUTEIH.

YpaBHeHus1 M HEpaBEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHHMsI, IpaBUia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIBLHOCTh
YpaBHEHUM.

JIuneliHOE ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pelleHre JIMHEWHBIX ypaBHEeHHMU. COCTaBI€HME YpPaBHEHHMH IO YCIOBHIO 3ajaud. PemieHue
TEKCTOBBIX 33J1a4 C [IOMOLIBIO YPABHEHUM.

JluneliHOe ypaBHEHHE C JBYMs MEpEeMEHHBIMH M ero rpadpuk. Cuctema JIBYX JTHMHEHHBIX
YpaBHEHHMI € JBYMs NEpeMeHHBbIMH. PemieHue cucreM ypaBHEHHH CIOCOOOM ITOACTAHOBKH.
[TpuMeps! peleHns TEKCTOBBIX 3a7a4 ¢ TIOMOILBIO CHCTEM YPaBHEHUM.

DOyHKIUHA

Koopaunara Touku Ha mnpsmol. UucioBele NpoMexyTku. PaccrosHue Mexay IByMs
TOYKaMU KOOPAMHATHOU IIPSIMOM.



[IpssmoyronbHast cucrema koopaunar, ocu OX m Oy. AGcrmucca ¥ OpJMHATa TOYKH Ha
KOOpAMHATHOM mmiockocT. [Ipumeps! rpadukoB, 3amaHHbIX (popmynamu. Urenue rpaduxos
peanbHbIX 3aBUcUMOcTei. [lonstue pynkuuu. ['padux Gynkmun. CoiictBa GpyHKiuil. JInneinas
bynakuus, e€ rpaduk. 'paduk dyakuun y = [x|. 'paduyeckoe pemeHne JMHEHHBIX YPaBHCHUH 1
CHUCTEM JIMHEHHBIX YPABHEHUM.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOTI'PAMMbBbI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHocTHBIE pe3yabTaThbl OCBOCHHUS MPOrpaMMbl ydeOHOro Kypca «Aunredpay
XapaKTEepU3yIOTCS:

1) naTpuoTHYECKOE BOCTIMTAHHE:

MpOSIBIICHUEM MHTEpeca K TMPOLUIOMY M HACTOSIIEMY pPOCCHUHCKON MaTeMaTuKH,
[EHHOCTHBIM OTHOILIEHUEM K JOCTHXKEHHUSM POCCHICKHX MaTeMaTUKOB U POCCHUUCKOMN
MaTEeMATHYECKOH IIKOJIBI, K MCITOJIb30BAHUIO 3TUX JIOCTIKEHUH B APYTUX HAYKAX U MPUKIIATHBIX
chepax;

2) rpa:KIaHCcKoe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHHIO OOS3aHHOCTEH TIpaKAaHMHA M peallu3allid ero Ipas,
MPEJICTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (DYHKIIMOHHPOBAHUS PA3JIMYHBIX CTPYKTYP,
SIBJICHHM, TPOIEAYP TPa)kJTaHCKOTO oOIIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYXKJIEHUIO ITHUUYECKUX MPOOTIEM, CBS3aHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTH)KCHUMN
HAyKH, OCO3HAHHEM BaKHOCTH MOPAJIbHO-3THUYECKHUX MPUHIIUIIOB B IEATEIHHOCTH YIEHOTO;

3) Tpya0oBO€E BOCIIUTaHHE:

YCTAaHOBKOW Ha aKTHMBHOE YYaCTHE B PEIICHWH IMPAKTUYCCKUX 3aJlad MaTeMaTHYeCKOU
HANPaBIEHHOCTH, OCO3HAHMUEM BaKHOCTH MAaTEeMAaTUYECKOTO 00pa30BaHUs HAa MPOTSHKEHUH BCel
JKU3HU JJIsl YCHEIIHON MPOQecCHOHANBHON NeATeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM H IOCTPOCHHEM WHIUBUIYATbHOW TPACKTOPHH OOpa30BaHUS U
YKU3HEHHBIX TUTAHOB C YIETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CIIOCOOHOCTBIO K AMOLIMOHAILHOMY W A3CTETHUYECKOMY BOCIPHUSATHIO MaTeMaTHUYECKHX
00BEKTOB, 33/1a4, pEUICHUH, pacCyKIeHUIN, YMEHUIO BUJETh MaTEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTH HAYYHOT0 MO3HAHUSA:

OpHEHTAIle B ACSITENbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHS 4YEIIOBEKa, MPHPOABI W OOIIECTBa, OHWUMAaHUEM
MaTeMaTUYeCcKOl HaykKu Kak c(epbl 4elIOBEYECKOW NeATeNbHOCTH, JTaloB €€ pa3BUTHUS U
3HAUMMOCTH JIJISl Pa3BUTHS IUBUIIN3AIINY, OBJIAICHUEM SI3BIKOM MaTEMaTHUKU U MaTeMaTHYEeCKOU
KyIbTYpOH Kak CpEICTBOM T[IO3HAHWS MHUpPA, OBIAJACHHEM MPOCTEHIIMMU HABBIKAMU
HCCJIEIOBATENLCKOM 1eATEIbHOCTH;

6) pusuyeckoe BocnuTaHue, GOPMUPOBAHUE KYJIbTYPbI 310POBbS M IMOLIMOHAIBHOI'0
Os1aronmostyqusi:

TOTOBHOCTBHIO MPUMEHSITh MATEMATHUECKUE 3HAHUS B UHTEPECaX CBOETO 3/I0POBbS, BEACHUS
30pOBOr0 00pa3a >KU3HU (3I0pOBOE MUTAaHHUE, COATAHCUPOBAHHBIM PEKUM 3aHATUNA M OTIbIXA,
peryispHas pu3nyeckas akTUBHOCTb), CPOPMHUPOBAHHOCTHIO HABBIKA PedICKCHH, TIPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY U TaKOTO K€ MpaBa APyroro 4eaoBeKa;



7) 3KoJI0rMYecKoe BOCIIUTAHUE:

OpUEHTAallMel Ha NMPUMEHEHUE MaTEeMaTHYECKMX 3HAHUM JUIsl pellieHus 3ajad B obsactu
COXPAaHHOCTH OKPYXKAIOLIEH Cpebl, IJIAHUPOBAHUSA IOCTYNIKOB M OLEHKM HMX BO3MOXHBIX
MOCJICJICTBHI JIJI1 OKPY’KAIOIIEH Cpejbl, OCO3HAHUEM IJI00aIbHOTO XapaKTepa AKOJOTHYECKUX
po0JIeM U yTeH UX PEIICHHS;

8) ajanTanus K N3MEHAIUMCS YCJIOBUSM COUMATbHONM M IPUPOJAHOM Cpeabl:

TOTOBHOCTHHO K IIGIZCTBPISIM B YCJIOBHUAX HCOHpCI[CJIéHHOCTI/I, IOBBIICHUIO YPOBHSA cBOCH
KOMITETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEATeIbHOCTh, B TOM YHCJIE YMEHHUE YYUTHCS y JPYTUX
JroJIel, MpuoOpeTaTh B COBMECTHOM JICATEILHOCTH HOBBIC 3HAHMSI, HABBIKM W KOMIICTCHIIMH M3
OIIBITA IPYIUX;

HE00X0MMOCTBIO B ()OPMHPOBAHNN HOBBIX 3HAHMIA, B TOM 4Yucie (GOPMYIHPOBATH UJECH,
MOHATHUS, THIOTE3bl 00 OOBEKTAaX W SABJICHUSAX, B TOM YHUCJIC paHee HEHW3BECTHBIX, OCO3HABAThH
JneUIUThl COOCTBEHHBIX 3HAHWH M KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE pa3BUTHUE;

CITOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIINIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIUIO
KaK BbI30B, TpPeOYyIOIIMI KOHTpMEp, KOPPEKTUPOBATh NPHUHHUMAEMBbIE DPELIEHUS U JACUCTBHUS,
(bopMynUpOBaTh U OLIEHUBATH PUCKU U MOCIEICTBUS, (JOPMUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIbTATDBI

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC yqeﬁmﬂe JeHCcTBUA

Ba3oBble oruueckue aeiicTBUs:

® BBUIBJIATH U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKKM MAaTEeMaTHYECKUX OOBEKTOB,
MNOHATHUH, OTHOLIEHUH MEXAy MOHATUSAMH, (HOPMYIHPOBATH OIpPEACIICHUS MOHATUH,
YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAIIMN, OCHOBAHUS JIJIsl 00001eHus
Y CpaBHEHUS, KpUTEPUU MPOBOIMMOT0 aHAIN3a;

e BOCIpPHHHMMATbH, (HOPMYJIHPOBATh U MPEOOPa3OBHIBATh CYXKJIEHHUS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIE, €TMHIUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

®  BBIABIATH MAaTEMAaTUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUUS B (paKTax,
JTAHHBIX, HAONIONEHUSAX W YTBEPXKACHUAX, Ipe/araTb KPUTEpUH ISl BBIABICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JleaTh BBIBOJBI C MCIIOJIB30BAaHUEM 3aKOHOB JIOTUKH, ACIYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIFO4YEHNH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

e pa3bupath J0Ka3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUHN (IPSAMBIE U OT IPOTUBHOTO),
MPOBOAMUTH CAMOCTOSITEJIbHO HECJIOKHBIE JI0OKa3aTelbCTBA MaTeMaTH4YeCKUX (DaKkToB,
BBICTpauBaTh apryMEHTALMIO, TPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBAThH
COOCTBEHHBIE PACCYKACHHUS;

e BbIOMpaTh cnocob pemieHHus y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUaHTOB
peleHus, BEIOUpaTh HanboIee NOAXOAAINNA ¢ YIETOM CaMOCTOSATENBHO BBIIEICHHBIX
KPHUTEPHUEB).

Bba3zoBble uccienoBarebckme 1eiCTBUSA:

® CIOJIB30BaThb  BONPOCHI  KAaK  MCCIEAOBATENbCKUM  MHCTPYMEHT  IIO3HAHMS,
dbopMynupoBaTh BONPOCHL, GUKCHUPYIOLINE MPOTUBOPEUHE, TPOOIEMY, CAMOCTOSTEIILHO
yCTaHaBIMBAaTh UCKOMOE U JaHHOE, ()OpMUPOBATh TUIIOTE3Yy, apryMEHTHPOBATh CBOIO
MO3UIUI0, MHEHMUE;

® [IPOBOJUTH IO CAMOCTOSITEIBHO COCTABJICHHOMY IUIaHY HECIOXHBIA SKCHEPUMEHT,
HEOOJIBIIIOE HCCIIEZOBAHUE 110 YCTAHOBJICHHMIO OCOOEHHOCTEH MaTeMaTH4ecKOro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTY COOOI;



CaMOCTOSITENIbHO  (hOpMYyIMpPOBaTh  OOOOIIEHUS M BBIBOABI IO  pe3yibTaTaMm
NPOBEAEHHOTO HAOIOJICHUS, UCCIIEI0BAaHNS, OLIEHUBATH JOCTOBEPHOCTH MOJTYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHMIA;

IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATH MTPEATIOIOKCHHUS
0 €ro pa3BUTUH B HOBBIX yCIIOBHSX.

Pabora ¢ unopmanmeii:

BBISIBIISITH HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(MOPMAIMH, JAHHBIX, HEOOXOIMMBIX
JUISl peLLieHUs 3a1a4H;

BBIOMpATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh U HWHTEPIPETUPOBATH HH(OPMAIUIO
pa3IMYHbIX BUJOB U (DOPM IMpE/ICTaBICHHUS,

BBIOMpATh (hopMy MpeacTaBIeHHUsI HHYOPMAINK U WILTIOCTPUPOBATh peIIaeMble 3a/1a4n
CXeMaMH, AuarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIMSIMH;

OLICHUBATh HAJEKHOCTh HH(POPMAIIUH 110 KPUTEPUSAM, TPEATIOKECHHBIM YUUTEIIEM TN
c(hOpMyIMPOBAHHBIM CAMOCTOSITENTHLHO.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

BOCHPUHHUMATh U (POPMYIHPOBATH CY)XKJCHUSI B COOTBETCTBHHU C YCIOBHSMH H ICTSIMU
oOmIeHus, SICHO, TOYHO, TPAMOTHO BBHIPAXKaTh CBOIO TOYKY 3pEHUS B YCTHBIX W
NUCHMEHHBIX TEKCTAaX, 1aBaTh MOSCHEHHS 110 X0y PEIICHHS 3314, KOMMEHTHPOBATh
HOJTYYCHHBIH Pe3yJIbTaT;

B X0/1€ 00CYKJICHHUS 3a7aBaTh BOIPOCHI 110 CYIIECTBY 00CYKJaeMON TeMbI, TPOOIEMBI,
penraeMoi 3a/1auu, BEICKa3bIBaTh HJICH, HAIICJICHHBIC HAa TIOUCK PELICHUS, COMTOCTABIIATh
CBOM CYXKACHUS C CY)KICHUSMH JPYIHX YYaCTHUKOB JIHAI0OTa, 0OHAPYKUBAThH pa3Indne
U CXOJICTBO TIO3WIMIA, B KOPPEKTHOW ¢opme (HOpMyTHpOBATh PA3HOTIACHS, CBOU
BO3PAXKCHHUS;

NPEJCTaBISTh PE3YIbTATHl PEIICHHs 3a/1a4H, YKCIIEPUMEHTA, HCCIIEJOBAHUS, TIPOCKTA,
CaMOCTOSITENIFHO BBIOMpATh (popMaT BBICTYIUICHHUS ¢ Y4ETOM 3a7ad IMPE3CHTAIUH U
0COOEHHOCTEH ayTUTOPUH;

MOHMMATh ¥ UCTIOJIB30BaTh MPEUMYIIECTBA KOMAaHAHON U WHANBHUYAIbHON pabOTHI IPH
peleHnH y4yeOHbIX MaTeMaTHYEeCKUX 3ajiay;

NPUHUMATD II€7Th COBMECTHOM JeSITeIbHOCTH, TUTAHUPOBATh OPTaHU3AIMIO COBMECTHOM
paboThl, pacpeaensTh BUJIbI pabOT, JOTOBAPUBATHCS, 00CYKIAaTh MPOLECC U Pe3yIbTaT
paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

y4acTBOBAaTh B IPYNIOBBIX (opMax paboThl (06CyKIeHNs, 0OMEH MHEHHUSIMU, MO3TOBBIE
HITYPMBI ¥ IPYTHUE), BHITIOIHSITH CBOKO YaCTh pabOTHI U KOOPIMHUPOBATH CBOM JICHCTBUS
C APYTUMH YICHaMHU KOMaHIbI, OIICHUBATh Ka4eCTBO CBOETO BKJIa/Ia B OOIIUH MPOIYKT
10 KPpUTEPHSIM, CHOPMYIUPOBAHHBIM YIaCTHUKAMH B3aMMOAECHCTBUSI.

PeryasiTuBHbIe YHHBepCaJbHbIE y4eOHbIe IeiicTBUS
Camoopranusanus:

CaMOCTOSITENIFHO COCTAaBJIATh IUIAH, aJIrOPUTM pELIeHHs 3ajaud (WIM €ro 4acTb),
BbIOMpaTh CHOCOO pelleHuss C y4E€TOM HUMEIOUIMXCS pPECypcoB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTHPOBATh BAPUAHTHI PEIICHUN C YYETOM
HOBOH MH(OpMAIHH.

CﬂMOKOHTpOJIb, AMOLMOHANbHBIA HHTEJLJIEKT:

BJIQJIETh CIIOCOOAMH CaMOMPOBEPKU, CAMOKOHTPOJIS MpOIecca U pe3ylbTaTa PereHus
MaTeMaTH4YeCKOM 3a1a49M;



® [peABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh IIPH PEILICHUM 3aJa4d, BHOCHUTH
KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENbCTB, HAWJEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

® OIICHUBaTh COOTBETCTBUE Pe3YyJIbTaTa AESTEIbHOCTH MOCTABICHHON LIEJIH U YCIOBHUSAM,
OOBSACHATH IPUUMHBI JOCTUKEHUS WU HEAOCTHIKEHUSI LIEJIN, HAXOIUTh OLIMOKY, 1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDI

K konmy oOyuenuss B 7 kJacce OOydarOUMiics MOMYYHUT CIEIYIOUIUE INPEIMETHBIE
pE3yJIbTaThI:

Yucia ¥ BLIYMCICHHUA

BeImonHATh, couyeras yCTHbIE M THCbMEHHBbIE NPUEMBI, apu(MeTHUecKue ACUCTBUS C
paLMOHATIBbHBIMU YHCIIAMHU.

HaxonuTh 3HaueHMsI YMCIOBBIX BBIPAKEHHH, NPUMEHSTh Pa3HOOOpa3Hble CHOCOOBI U
OpuéMbl  BBIYUCICHHUS 3HAYCHMH JPOOHBIX BBIPAXKEHUH, COAEP)KAIIMX OOBIKHOBEHHBIE U
JECSITUUHBIE IpOOH.

[lepexonuTh OT 0AHOM (HOPMBI 3aMCH YUCEN K JIpYyrod (IpeoOpa3oBbIBAaTh NECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYK) B JECATHYHYIO, B YAaCTHOCTHM B OECKOHEUYHYIO
JECATHYHYIO IPOOB).

CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrisTh yucna.

BBINONHATE NMPUKUAKY W OLIEHKY pE3yJIbTaTa BBIYMCIEHUM, OLIEHKY 3HAYEHUN YMCIIOBBIX
BBIPAXEHUI. BBINOIHATE AEHCTBUS CO CTENEHSIMU C HATYPaJIbHBIMU [TOKA3aTEISIMHU.

[TpuMeHsTh NPU3HAKU JETMMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATypaJbHbIX YHCEI.

Pemath mpakTHKO-OPHMEHTHPOBAHHBIE 3aJaul, CBSI3aHHBIE C OTHOIIEHHWEM BEJMYMH,
IIPONOPLUOHAIBHOCTBIO BEIMUMH, IPOLEHTAMH, HHTEPIPETUPOBATh PE3YJIBTAThl PEIICHUs 3aAa4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMM PacCMaTpUBAEMbIX OOBEKTOB.

Auaredpanyeckune BbIPaKeHHUs

Hcnonp30BaTh anredOpanyecKkyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Mpoliecce
OCBOCHMS yueOHOT0 MaTepuana.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPKEHHH MPU 3aJaHHBIX 3HAUEHUSX MEePEMEHHBIX.

BoinonHsaTe npeobpazoBaHus LEI0I0 BBIPAKEHUSI B MHOTOWIEH MPUBEACHUEM IOI00HBIX
CJIaraeMbIX, paCKpbhITHEM CKOOOK.

BbINONMHATE YMHOKEHHE OJHOYJIEHa Ha MHOTOWIEH W MHOrOuYJleHa Ha MHOTOWIEH,
OPUMEHSATH (HOPMYJIIBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OcCy1ecTBIATh Pa3I0KEHUE MHOTOWIEHOB HAa MHOXKUTEIM C INOMOUIbKO BBIHECEHUS 3a
CKOOKHM OOIero MHOXKHUTENs, TPYNIHUPOBKU ClaraeMblX, IpUMEHEHUs (POpMys COKpaI€HHOTO
YMHOXEHHUS.

[TpumensaTh mnpeoOpazoBaHMsi MHOTOWICHOB Ui PELICHHWs pa3iMyHBbIX 33734 U3
MaTEMaTUKH, CMEXHBIX IIPEMETOB, U3 PEATIbHOM NPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH ¢ HATypaJlbHBIMH MOKa3aTeNsiMu JJis IpeoOpa3oBaHuUs
BBIPAKCHUII.

YpaBHeHHUS M HEPaABEHCTBA

Pewats yiMHENHbIE ypaBHEHUS C OJHOW IEPEMEHHOW, NMPUMEHss MpaBWIa IIepexona OT
HUCXOJHOTO YpaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsATh, SBISETCS 1M YUCIO KOPHEM
YPaBHEHHS.



[TpumeHsTH rpaduveckre METOIbI IPH PEIICHUN JIMHEHHBIX YPAaBHEHUN U UX CHCTEM.

[TonOGupathk MpUMEpPHI AP YKCEN, SIBIISIOMUXCS PEIICHUEM JTHHEHHOTO YPaBHEHUS C IBYMS
MIEPEMEHHBIMH.

CtpouTh B KOOPJAMHATHON IUIOCKOCTH TpauK JUHEWHOTO YypaBHEHHUS C JABYMS
NIEPEMEHHBIMH, TIOJIb3YSCh TPAPUKOM, IPUBOIUTH IPUMEPHI PEIICHUS] YPABHEHUSI.

Pemarh cucteMbl JBYX JIMHEHHBIX ypaBHEHUH C JBYMS NEPEMEHHBIMH, B TOM 4YHCIIC
rpadu4ecKy.

CocTaBnsaTh M pemiarh JHHEWHOE ypaBHEHHE WJIM CUCTEMY JIMHEWHBIX YPaBHEHUH 110
YCIIOBHIO 3aJlaud, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJla4d MOJYYCHHBIN
pe3ynbTar.

DOyHKUUHA

N300pakaTh Ha KOOPIMHATHOW TIPSAMOW TOYKH, COOTBETCTBYIOIIHME 3aJlaHHBIM
KOOpJMHATaM, JIy4yd, OTPE3KU, MHTEPBaJbl, 3alMChIBATh YHUCIOBBIE IMPOMEXKYTKH Ha
aNreOpandecKoM s3bIKE.

OtmedaTh B KOOPAMHATHON IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpJAHHATAM, CTPOUTH
rpaduxu nuHeHbIX QyHkuid. Ctpouts rpaduk GyHKIUU y = [X|.

OnwuceiBaTh € MOMOIIBIO (YHKIMHA WM3BECTHBIC 3aBUCUMOCTH MEXIY BEINYHMHAMU:
CKOpPOCTB, BpEMsl, PAacCTOSHUE, II€Ha, KOJIUYECTBO, CTOMMOCTb, MPOU3BOIUTEIBHOCTh, BPEMS,
00BEM paboTHI.

HaxonuTh 3HaueHune QyHKIIMU 110 3HAYCHUIO e€ apryMeHTa.

[Tonumath rpaduveckuii crocod MpeJCTaBiICHUS M aHAIW3a WHPOPMALIUU, U3BIEKATh U
WHTEPIPETHPOBATH HHPOPMAIIHIO U3 TPAPUKOB PEaTHHBIX MPOIIECCOB U 3aBUCHMOCTEH.



IHOYPOYHOE IINTAHUPOBAHUE

7 KIIACC
KoanuecTBO 4acoB
Ne Hara
' Tema ypoka Beero Konrpoasusie | IIpakruyeckue n3yveHns
padoThI padoThI
1 IToBTOpEHME 1 07.09
2 UncnoBble BbIpaXeHus 1 14.09
BblipaxkeHus ¢
3 nepemMeHHbIMMU 1 21.09
CpaBHeHve 3Ha4yeHun
4 BblpaXXeHun 1 28.09
CaoiicTBa
nencTeun
S dncnami 1 05.10
ToxpnecTBa.
ToXxaeCcTBEHHbIEe
6 npeobpa3oBaHusi 1 12.10
BbIPaXXeHWIN
7 KoHTponbHasi pa6ota Ne1 1 1 19.10
YpaBHEHUE 1 €ro KOPHMU.
JlnHenHoe ypaBHeHue ¢
8 ofHOI ) 1 26.10
nepemMeHHon
PeweHuve 3agay c
NMOMOLLIbIO
9 ypaBHEHWI 1 09.11
®dopmynebl. Yncnosble
10 NPOMEXyTKM 1 16.11
YUto Takoe yHKUUS.
11 BbluMCreHe 3HaYeHUit 1 23.11
dyHKUMM Nno opmyne
12 padvik dyHKLMK 1 30.11
Mpsmas
NPOMOPLMOHANbHOCTD
13 n eé rpadmk 1 07.12
JInHenHas dyHKUMA 1 eé
paduk. 3agaHve yHKLUK
14 HeCKOMbKMY hopmMmyriamu 1 14.12
15 KoHTponbHas paBota Ne2 1 1 21.12
OnpepeneHue cTeneHn ¢
HaTypasnbHbIM
16 nokasaTenem 1 28.12
YMHOXeHne n genexHve
17 cTteneHen 1 11.01
18 Bo3BeneHue B CTEMNEHb 1 18.01




npouseeneHna n ctenexHu

19

OpHoYMeH n ero
cTaHZapTHbIN
BUA

25.01

20

YMHOXEHNEe 0gHOYNEHOB.
Bo3seneHue ogHouneHa B
cTeneHb

01.02

21

OyHKUMM Yy = X2 1y = x3 1
nx
rpadoukm

08.02

22

O nNpocCTbIX U COCTaBHbIX
yncnax

15.02

23

MHorouneH
"
CTaHOapTHbIA BUA,

22.02

24

CnoxeHune

"

BblYMTaHNe
MHOro4ieHOB

29.02

25

YMHOXeHWe oaHo4YneHa Ha
MHOrOYneH

07.03

26

KoHTponbHasa pabota Ne3

14.03

27

BbiHeceHue obuero
MHOXMWTENS 38 CKOBKM.
YMHOXEHNEe MHOrouvsieHa
Ha

MHOTO4YSIEH

21.03

28

PasnoxeHune MHorouneHa
Ha

MHOXXUTENMN CrNocoBoM
rPYNNMPOBKM

04.04

29

BosBegeHue B kBagpaT 1 B
Ky® CyMMbIl 1 pasHOCTH
ABYX

BblpaXkeHui

11.04

30

PasnoxeHue Ha
MHOXUTEN C
noMoLLbI hopMyI
KBagpaTa

CyMMbl U KBagpaTa
pasHoCTK

18.04

31

YMHOXeHWe pa3HoCTU ABYX
BbIP@XXEHWIN Ha NX CYyMMY

25.04

32

PasnoxeHune
pasHoCTK
KBaZpaToOB HA MHOXUTENN

02.05




33 KoHTpornbHasi pa6ota Ne4 1 16.05
34 [ToBTOpeHue 23.05
OBIIEE KOJIJMYECTBO 34

YACOB 110 ITPOTPAMME
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