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PABOYASA ITPOI'PAMMA

aJanTUPOBAHHAS JJIsl MHANBUAYAJbLHOT0 HAIOMHOTO0 00yUeHMsI

0 nmpeaMeTy «AJjreopa»
YpoBeHb 00111eT0 00pa30BaHNs — OCHOBHOE 00111ee o0pa3oBaHue (5-9 kiacchl)

Kiacec — 7 wkiaace

KoanuecTBo wacoB — 1 yac B Heaesro (34 4. B roj)



Pabouas mporpamma no mpeamery «Anredpa» ais 7 KIAacCOB COCTaBlIEHAa B COOTBETCTBUU C
TpeboBaHussMu DenepanbHOr0 TOCyIapCTBEHHOIO 00pa30BaTENIbHOIO CTaHIapTa OCHOBHOIO
o0miero obpa3zoBaHus, IPUMEPHON HporpamMMbl MU3ydeHHsl AMCLUUIUIMHBI HAa 0a30BOM YpOBHE,
PEKOMEH/I0BaHHOH MMUHHUCTEPCTBOM 00pa3zoBaHuss W Hayku P®, ¢ ydyeTroM mnpumepHOU
nporpaMMbl  0a3uCHOro y4eOHOro IUlaHa ISl MHAMBUAYAJbHOI'O HAJOMHOTO OOYyYEHHUsS IO
npeamery «Anredpa» Juist 7 KJIaccoB.

INOACHUTEJIbBHASA 3ATINCKA

Anrebpa sBISETCSI OJHUM M3 OMOPHBIX KYpCOB OCHOBHOTO 00Iero oOpa3oBaHMs: OHA
oOecrieunBaeT U3y4eHe APYrux ITUCHUILUINH, KaK €CTeCTBEHHO-HAYYHOI0, TaK U TyMaHUTapHOTO
LIUKJIOB, €€ OCBOEHUE HEOOXOAMMO AJIsi MPOJOHKEHNUs 00pa30BaHUS U B MOBCEAHEBHOW MKU3HU.
Pa3Butne y oOyuaromuxcsi HayyHbBIX IMPEACTABICHUI O IPOUCXOXKACHUU U CYLUIHOCTU
anreOpandeckux abcTpakiuil, crnocobe OTpakeHHs MaTeMAaTHUYeCKON HayKoW SBICHUA U
MPOLIECCOB B MIPHUPOJE U OOIIECTBE, POJIM MATEeMAaTUYECKOTO MOJICTHPOBAHUS B HAay4YHOM
MO3HAHWUU U B TMPAKTHKE CHOCOOCTBYET (POPMHPOBAHWIO HAYYHOTO MHUPOBO33PEHUS U KAa4eCTB
MBIIUICHHSI, HEOOXOAUMBIX JISl aJalTallid B COBpEeMEHHOM mmdpoBom obmecTtBe. M3yueHnue
anredpbl 00ecreurnBaeT pa3BUTHE YMEHUS HA0JI01aTh, CPAaBHUBATh, HAXOJAUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBILIUICHUS, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOU
JeMCTBUSL U BBIBOJBI, (DOPMYIHPOBATh yTBEepKAeHHs. OCBOCHHE Kypca aireOpbl 00ecrieynBaeT
pa3BUTHE JIOTUYECKOTO MBIIUIEHUS] OOydYaroluXcs: OHM HCHOJBb3YIOT JEAYKTUBHBIE U
UHIYKTUBHBIE PACCYXJEHUs, 0000IIeHNEe U KOHKPETH3aluio, abCTparupoBaHUE W aHAJIOTHIO.
OOyuenue anrebpe mnpenanosaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTENBHON JEATEIbHOCTH
oOydaromuxcsi, TO3TOMY CaMOCTOSITEIbHOE pEIIeHUEe 3ajJad  SBISeTCs  peaju3anuei
JeSITeIbHOCTHOIO MTPUHIINIIA 00yUEHUSI.

B crpykrype mnporpammbl yueOHOro Kypca «Anaredpa» sl OCHOBHOIO OOILEro
00pa30BaHUsI OCHOBHOE MECTO 3aHMMAIOT COJIEp)KaTeNbHO-METOANYECKUe JIuHUM: «Hucna u
BBIUNCIIEHUS», «ANreOpandeckue BbIpAXKEHUS», «YPABHEHMsS U HepaBeHCTBa», «DyHKIUW.
Kaxxnasg U3 3TMX cOAepKaTeIbHO-METONYECKUX JTUHUN Pa3BUBACTCS HA IPOTSKEHUH TPEX JIET
U3y4eHHsI Kypca, B3aUMOJICHCTBYS ¢ IPYTMMHU €ro JIMHUSAMH. B Xo1e n3ydeHus yueOHOro Kypca
00y4aromuMcs IPUXOAUTCS JIOTHYECKH pacCyKAaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B cBs3U ¢ 3TUM B nporpammy yueOHOro Kypca «Asredpay BKIOYEHbI HEKOTOPhIE OCHOBBI
JIOTUKH, TPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3feflax MaTeMaTH4eckoro oOpa3oBaHUs U
CHOCOOCTBYIOIIHE OBJIaICHHIO 00yYarOIIMMHUCS OCHOB YHUBEPCAIBHOTO MAaTEMaTHYECKOTO SA3bIKA.
ConepxaTenbHOW M CTPYKTYPHOM OCOOEHHOCTBIO Y4e€OHOro Kypca «Anredpa» sBISETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Coneprxanve TMHUHN «Hucna v BBIYACIEHUSD) CITY>)KUT OCHOBOM JIJIS TaJIbHENIIIETO U3YYECHUS
MaTeMaTHKH, CIOCOOCTBYET Ppa3BUTHIO y OOyYaromUXCs  JIOTMYECKOTO  MBIIUICHHS,
(OpMHPOBAHUIO YMEHHSI MOJB30BAThCS ANTOPUTMAMHU, & TAKXKE NMPHOOPETEHUIO MPAKTUYECKUX
HABBIKOB, HEOOXOJUMBIX I MOBCEIHEBHOM XH3HU. Pa3BUTHE NMOHATHS O 4YUCIIE Ha YpOBHE
OCHOBHOTO 00111er0 00pa3oBaHUs CBSI3aHO C PAlMOHAIBHBIMU M HPPALMOHATIBLHBIMU YHCIIAMHU,
dbopMUpOBaHUEM TMPEACTABICHUN O JCHCTBUTEIHLHOM YHCIE. 3aBEPIICHHE OCBOCHUS YHCIIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa30BaHUIo.

Conepkanue JBYX aiareOpamvecKkux JHHUH — «AJreOpandyeckue BBIPAXKEHUS» U
«YpaBHEHHUS Y HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y 00YHAIOIINXCA MaTEMAaTUYECKOTO



anmnapara, HeoOX0JAMMOro JJIsl pelIeHUs 3a/lad MaTeMaTHKH, CMEKHBIX TPEIMETOB U MPAKTUKO-
OpPUEHTHPOBAaHHBIX 3agad. Ha ypoBHEe OCHOBHOro o0Iero oOpa3zoBaHMs y4eOHBI MaTepHai
TPYNIUPYETCS BOKPYT pAalMOHAIBHBIX BBIpOKEHHH. Asredpa JeMOHCTpPUPYET 3HAYCHHE
MaTE€MaTUKU KaK fA3bIKa JUISI OCTPOEHUS MATEMAaTHYECKUX MOJENEH, OMUCaHUs IMPOIECCOB U
ABJIGHUHN peallbHOTO Mupa. B 3amaun oOydeHus anredpe BXOAST TakXke AajbHEiIIee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUICHUS, HEOOXOAMMOro, B YaCTHOCTH, JJS OCBOGHHS Kypca
UHPOPMATUKH, ¥ OBJAJCHHE HaBBIKAMU JCAYKTUBHBIX paccyxnaeHuil. [IpeoOpazoBanue
CUMBOJIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHIO BOOOPaXKEHHSI, CIOCOOHOCTEH K MaTeMaTHYeCKOMY
TBOPYECTBY.

Conepxanne  (yHKIMOHATBHO-TpPAUUECKOM  JIMHUM  HAIeIeHO Ha  TOJy4YeHHUe
00yJarmuMuUCs 3HaHUH 0 QYHKIHMIX KaK BAXKHEUIIICH MaTeMaTHUECKON MOJIEIH JJIsI OTIMCAHUS U
WCCJIEIOBAHMsI PAa3HOOOPA3HBIX MPOIECCOB M SIBICHUW B mIpupone M obmiectBe. M3yueHue
MaTepuana CHoCOOCTBYET pAa3BUTUIO Yy OOYYaIOIIMXCS YMEHHUS HCIONb30BaTh pPa3UYHbIC
BBIPA3UTENbHBIE CPEJICTBA SI3bIKA MAaTEMAaTUKH — CJIOBECHBIC, CHMBOJIMYECKHE, rpaduyeckue,
BHOCHUT BKJIaJ] B (DOPMUPOBAHHE TPEACTABICHUI O PO MaTEMATUKX B PA3BUTHH IUBUIIN3AIUH U
KYJIbTYpHI.

CornacHo yueOHOMY IJ1aHy B 7—9 Kitaccax usy4aetcst yueOHbI Kypc «Anredpay, KOTOpbIT
BKJIIOYAET CJIEAYIOIIME OCHOBHBIE pas3flenbl cojepkaHus: «Yucina ¥ BBIUKCICHUS,
«AnredpanyuecKue BEIPAKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKIIUN.

COJAEP/KAHUE OBYYEHUSA
7 KUIIACC

Yuciia ¥ BbIYMCIEHHSA

Jpo6u 0OBIKHOBEHHBIE U JIECSITUUHBIE, IEPEX0 OT OAHON (POPMBI 3amKcH Apo0el K APYToi.
[ToHsiTHE pPAaLlMOHAIBHOTO YHCIIA, 3aMCh, CPABHEHHE, YNOPSJOUYMBAHUE PAL[MOHAIBHBIX UYHUCEIL
Apudmerndeckue neicTBUS ¢ pallMOHAIBHBIMU YKcaaMy. Pelienne 3a1a4 U3 peaabHON MPaKTUKU
Ha 4acTH, Ha Ipo0Hu.

CremneHb ¢ HaTypaJlbHBIM MOKa3aTelieM: ONpeJelieHne, Ipeodpa3oBaHue BBIPAXKEHUN Ha
OCHOBE OIpe/eeHHUs, 3aiCh 00IbIIUX Yncen. [IponeHTsl, 3anuch MPOLEHTOB B BUJE IpoOU U
JpoOu B BHJIE NPOLIEHTOB. TpHU OCHOBHBIE 33Jaul Ha MPOLEHTHI, PELIEHNE 3aJau U3 peabHOU
MPAKTUKU.

[TpuMeHeHre TpU3HAKOB JIEIMMOCTH, Pa3Io’KeHNE Ha MHOKUTEN HATypaIbHBIX YHCE.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE TIpsSMasi U 0OpaTHasi IpONOpLUUOHATBHOCTH.

Auredpanyeckune BbIPaKeHHUs

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAXKEHUS C NEpPEeMEHHOW. JlOMmycTUMBble 3HAYEHHUS
nepeMeHHbIX. [IpefcTraBienne 3aBUCUMOCTH MEXy BETMUUHAMU B BU€ GopMyIibl. BeruncneHnus
no gopmynam. I[IpeoGpa3oBanue OyKBEHHBIX BBIPAKEHUN, TOXKIAESCTBEHHO PABHBIE BBIPAXKECHMS,
npaBuiia MpeodpazoBaHKs CyMM U IMPOM3BEACHUH, MpaBUiIa PaCKPbITUA CKOOOK M NPUBEACHUS
IMOAOOHBIX ClIara€MBbIX.

CBOIICTBA CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM.

OpnnHowieHbl 1 MHOrowieHsl. CteneHb MHOrouieHa. Clio)KeHHE, BBIUYUTAHUE, YMHO)KEHHE
MHOrou4jeHOB. DopMynbl COKpAIIEHHOTO YMHOYKEHUS: KBaJpaT CyMMbl M KBaJpaT Pa3HOCTH.
®dopmyia pa3HOCTH KBagpaToB. Pa3noxkeHne MHOTOWIEHOB HA MHOKUTEIIH.

YpaBHeHUsI 1 HEPABEHCTBA

VYpaBHeHUe, KOPEHb ypaBHEHUs, NIpaBUiIa MpeoOpa3oBaHMs ypaBHEHUsS, PABHOCHIBLHOCTh
YpaBHEHUM.



JluHeitHoe ypaBHEHUE C OJIHOW MEPEMEHHOW, YHUCIO0 KOpPHEHW JMHEWMHOTO ypaBHEHUS,
pelieHue JIMHEHHBIX ypaBHeHHMIl. CocTaBieHME ypaBHEHUN IO YCJIOBUIO 3ajnaud. Pemienue
TEKCTOBBIX 33/1a4 C TIOMOIIIbIO YPAaBHEHUH.

JluneitHoe ypaBHEHHE C ABYMS MepeMeHHBIMU M ero rpaduk. Cucrema JBYyX JIMHEHHBIX
yYpaBHEHUU ¢ JByMsl NEpPEeMEHHBbIMH. PelieHune cuctemM ypaBHEHUH CIOCOOOM IMMOJICTaHOBKHU.
[TpumMepsl pelieHns: TEKCTOBBIX 3aayu ¢ IIOMOIIBIO CUCTEM YPAaBHEHUH.

DOyHKUUHA

Koopaunara Toukum Ha mnpsMol. YUucinoBble NpOMEXYTKH. PaccTosiHue Mexny AByMs
TOYKaMU KOOPJAMHATHOU MPSIMOIA.

[IpsamoyronbHas cuctema koopauHat, ocu OX m Oy. AOcmucca W opauHATa TOYKU HA
KoOpAnHATHOM mockocTH. [Ipumeps! rpadukoB, 3amaHHbIX (opmynamu. Urtenue rpaduxos
peanbHbIx 3aBucuMocteil. [lonarue pynkiuu. I'paduk dynkinuu. Coiicta dyHkiuil. JInnelinas
bynkuus, e€ rpaduk. I'paduk dynkuuu y = [x|. ['paduueckoe perienre TMHEHHBIX YpaBHEHUHA U
CHUCTEM JIMHEHHBIX YPABHEHUM.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JInuHOCTHBIE pe3yJbTaThl OCBOCHUS NPOTPaMMBI Y4eOHOTO Kypca «Anredpay
XapaKTEepU3YIOTCSI:

1) naTpuoTHYecKoe BOCIINTAHHE:

IIPOSIBIIEHUEM MHTEpeca K IMPOLUIOMY M HACTOSILIEMY POCCHUHCKONM MaTeMAaTHKH,
LIEHHOCTHBIM OTHOLIEHHEM K JOCTHKECHHSM POCCHMCKMX MAaT€MaTUKOB H POCCHHCKOM
MaTeMaTUYeCKOH IIKOJIbI, K HCIIOJIb30BAHUIO 3TUX JIOCTH)KEHUH B APYTUX HayKax M MPUKIIATHBIX
chepax;

2) rpaIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

FOTOBHOCTHIO K BBIMOJIHEHHIO OOSI3aHHOCTEH TIpaKAaHWHA M pealu3alid €ro Ipas,
NPEJCTaBICHUEM O MaTeMaTHYEeCKMX OCHOBAaX (YHKIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYP,
SBJICHUH, TPOLEAYp T'PakJaHCKOro oOIecTBa (Hampumep, BbIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYX/IEHUIO 3THYECKUX MPOOJeM, CBS3aHHBIX C NMPAKTUYECKUM NPUMEHEHHEM JOCTHXKEHHH
HAyKH, OCO3HAHHEM BaKHOCTH MOPaJIbHO-3THUYECKUX MPUHILHUIIOB B I€ATEIHHOCTH YYEHOTO;

3) TpyAOBOE BOCIMTAHHE:

YCTAaHOBKOM Ha AaKTHMBHOE y4YacTHE B PEUICHMM INPAKTUYECKUX 3aJa4 MaTeMaTH4eCKOU
HaNpaBJIEHHOCTH, OCO3HAHMEM BaKHOCTH MaTEeMaTHYECKOIo 0O0pa30BaHUs HA MPOTSHKEHUU BCEH
KU3HU JIJIS1 YCTEIHOM npodeccnoHalbHOM eSTENbHOCTH U Pa3BUTHEM HEOOXOJIMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYAIbHOW TpPAaeKTOPUH OO0pa30BaHUA U
KU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTMYECKOE BOCTIMTAHUE:

CIIOCOOHOCTBIO K HMOLMOHAIBHOMY U 3CTETHYECKOMY BOCIPHUSATHIO MaTeMaTHYEeCKHX
00BEKTOB, 33/1a4, PEUICHUH, pacCyKIeHUIN, YMEHUIO BUJETh MAaTEMaTHUYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMA:

OpHUEHTAlMEH B JIEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAayuYHBIX IpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs UEJIOBEKa, MNPUPOAbI M OOLIECTBAa, IOHUMaHHEM
MaTeMaTHYeCKOM HayKu Kak cQepbl 4eIOBEYECKOW MAEATENbHOCTH, 3TanoB €€ pa3BUTUA U



3HAYUMOCTH ISl pPa3BUTHUS IUBUIN3ALlMHU, OBJIAJCHUEM SI3bIKOM MAaTEMAaTHKU U MaTeMaTH4eCKON
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUS MHUpa, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU
MCCJIEIOBATEIbCKOM 1€ATEIbHOCTH;

6) pusznueckoe BocnuTanue, opMHUPOBAHUE KYJIbTYPbI 310POBbSA M IMOIIMOHAJIBLHOI0
OJ1aronmoJryymsi:

FOTOBHOCTBIO PUMEHSTh MAaTEMATHUECKUE 3HAHUS B HHTEPECAX CBOETO 3710POBbs, BEACHUS
310pOBOTO 00pa3a *KU3HU (370pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHSITHHA U OTABIXA,
perynsapHas (u3nueckas akTUBHOCTb), C()OPMUPOBAHHOCTHIO HaBbIKa pedieKCUH, MPU3HAHUEM
CBOETO MpaBa Ha OUIMOKY U TaKOTO K€ MpaBa JPYyroro 4eJoBeKa;

7) 3ko10rNYecKoe BOCIIUTAHNE:

OpUEHTAIIMEN HAa MPUMEHEHHE MAaTEMaTUYECKMX 3HAHWM I pelieHus 3ajad B 00JacTh
COXPAHHOCTH OKpPY)KAIOIIeH cpeipl, IMIAHHUPOBAHUS IMOCTYINKOB MU OLEHKH HMX BO3MOMHBIX
MOCIEACTBUIA ISl OKPY>KAIOLIEH cpesibl, OCO3HAHUEM TII00aIBHOIO XapakTepa SKOJOTHYECKHX
poOJIeM U yTeH UX PEIICHHUS;

8) ajanTanusi K N3MEHAIUMCS YCJIOBUSAM COUMATbHONW M IPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHSIX HEONPEICIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO JESTeIbHOCTb, B TOM YHCJIE YMEHUE YUYUTHCS y APYTHX
JroJIel, puoOpeTaTh B COBMECTHOU JIEATEIbHOCTH HOBBIC 3HAHUSI, HABBIKM U KOMIICTCHIIMH U3
OTIBITA JIPYTHX;

HEOOXOUMOCTHIO B (JOPMUPOBAHUU HOBBIX 3HAHH, B TOM uucie GOpMyIUpOBATH UACH,
MOHSTHSI, TUIIOTE3bI 00 00BEKTAaX M SBIICHUSAX, B TOM YHUCIIE PaHEe HEU3BECTHBIX, OCO3HABATH
JneUIUTHI COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, INITAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIINIO, BOCHIPUHUMATh CTPECCOBYIO CUTYAIIHIO
KaK BbBI30B, TpPeOyIOIIMI KOHTpMEp, KOPPEKTUPOBATh MPUHUMAEMble PEIICHHs W JIeHCTBUS,
dbopMynUpOBaTh U OLIEHUBATH PUCKHU U MOCIEACTBUS, POPMUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATHI

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBrble JJornyeckue 1eHCTBHSA:

® BBUIBJISATH M XapaKTepU30BaTh CYIIECTBEHHbIC MPH3HAKKM MAaTEMAaTHYECKUX OOBEKTOB,
MOHSTUM, OTHOIIEHUH MEXIY MOHATHSIMH, (HOPMYIHPOBATh OMPEICIICHUS MOHITHUH,
yCTaHaBJIMBATh CYIIECTBEHHbIN MPU3HAK KJIacCU(PHUKAIMN, OCHOBAHUS JIJIsl 00001eHus
U CPaBHEHUs, KPUTEPUU IIPOBOIUMOIO aHAJIN3A;

® BOCIPHUHHUMATh, (HOPMYIUPOBATh U MPEOOPa30BHIBATh CYXKACHUS: YTBEPAUTEIbHBIE U
OTpHIIATENbHBIE, €TMHIUYHBIE, YACTHBIE U 00IUE, YCIOBHEIE;

® BBIBIATH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U TPOTUBOPEUUS B (aKTax,
JTAHHBIX, HAONIONEHUSX W YTBEPXKACHUAX, IpelaraTb KpPUTEPUH ISl BBISBICHUS
3aKOHOMEPHOCTEN U POTUBOPEYUNIA;

e JIeNIaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTHMKH, ACAYKTUBHBIX U MHIYKTHBHBIX
YMO3aKJIIO4YECHNN, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

e pa30bupath J0Ka3aTEIbCTBA MATEMATUYECKUX YTBEP)KICHUHN (IIPSAMBIE U OT IPOTUBHOTO),
IPOBOJIUTH CaMOCTOSITEJIBHO HECIIOKHBIE JI0KA3aTeNIbCTBA MAaTEMATUYECKUX (DAKTOB,
BBICTPAaNBaTh apryMEHTALUIO, IPUBOJUTH IIPUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATh
COOCTBEHHBIE PACCYKACHUS;



BBIOMpATh CIOCOO pemieHust yuyeOHOM 3amaun (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelIeHusi, BEIOMpaTh HanOoIee MOIXOAAIINN ¢ yIETOM CaMOCTOSATENFHO BBIACICHHBIX
KPUTEPUEB).

ba3oBble ncciienoBarebCcKHe JeiCTBUA.

UCIIONIb30BAaTh  BOMPOCHI  KaK  HCCIIECNOBATEIIbCKHMI  MHCTPYMEHT  MO3HAHUSA,
dbopMyIUpOBaTh BONPOCHI, GUKCUPYIONINE TPOTHBOPEIHE, TIPOOIEMY, CAMOCTOSTEIIEHO
yCTaHABJIMBATh UCKOMOE M JIaHHOE, (DOPMUPOBATh THIOTE3Y, apryMEHTHPOBATH CBOIO
MIO3HIINIO, MHCHUE;

NPOBOJUTH TI0 CaMOCTOSTEIBHO COCTaBICHHOMY IUIaHY HECJIOXHBIH AIKCIICPUMEHT,
HEOOJIBIIIOE HCCIICJIOBAHUE 110 YCTAHOBICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTO
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTYy COOO0M;

CaMOCTOSITENIbHO  ()OPMYJIMpPOBaTh  OOOOIIEHUS M  BBIBOABI [0  pe3ybTaTamM
POBEEHHOTO HAOIIONCHUS, UCCIEAOBAHUS, OIECHUBATh JTOCTOBEPHOCTh IMOJYYEHHBIX
pe3yJIbTaTOB, BEIBOJOB U 000OIICHHMIA;

IMPOrHO3UPOBATH BO3MOKHOC Pa3BUTUC IPOLECCA, 4 TAKIKC BbIABUTaTh NPCAIIOIIOKCHHUA
0 €ro pa3BUTUU B HOBBIX YCJIOBHSIX.

PabGora ¢ undopmanmeii:

BBISIBJIATH HEJIOCTATOYHOCTb U U30BITOYHOCTh MH(OpPMAIMM, AAHHBIX, HEOOXOAUMBIX
JUISl peLLICHUs 3a/1a4H;

BbIOMpATh, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATh HH(OpMAIUIO
Pa3IUYHbBIX BUJIOB U (POPM NpEACTABICHUS;

BbIOMpaTh (hopMy MpeacTaBIeHUs MHOOPMAIIMK U WILTIOCTPUPOBATh pellaeMble 3a7auu
CXeMaMH, AuarpaMMaMH, HHOM rpadukoi u MX KOMOMHALUSIMY;

OLIEHUBATh HAJEKHOCTh MH(DOPMAIIUK 110 KPUTEPUSAM, NMPEATIOKEHHBIM YUUTENIEM WU
c(hOpMyJIMPOBAHHBIM CAMOCTOSITEIIBHO.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—ll)le aedcTBUA:

BOCTIPUHUMATEL ¥ (POPMYITHUPOBATEH CYKJICHUS B COOTBETCTBUU C YCIOBUSMHU U ICIISIMU
oOmIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PCHHSI B YCTHBIX H
MUCHhMEHHBIX TEKCTaX, 1aBaTh MOSICHEHHS MO XOAY PEIIeHUs 3a1a4i, KOMMEHTHPOBATh
MOJTyYEHHBINH Pe3yNbTaT;

B X0Jie 00CYK/IEHHUs 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYk/IaeMOil TEMBI, IPOOIEMBI,
perraeMoit 3a1auu, BICKa3bIBaTh U/, HAIICJICHHBIC HA MTOMCK PEIICHHS, COTIOCTABIISTh
CBOM CYXKJICHUS C CYXJICHHUSIMH JIPYTHX YYACTHUKOB JIHAJIora, OOHAPYKUBATh Pa3IHuNe
U CXOJICTBO TIO3WIIMH, B KOPpPEKTHOU (opme (opMynupoBaTh pa3HOTIACHS, CBOU
BO3PaKEHUS;

MPEJICTaBISITh PE3YyNbTAaThl PEUICHHs 3a7au, YKCIEPUMEHTA, UCCIEA0BaHUs, TPOCKTa,
CaMOCTOSITENILHO BBIOMpATh (opMaT BBICTYIJICHUS ¢ y4€TOM 3agad Mpe3eHTAlNd U
0COOEHHOCTEH ayAuTOpHH;

MOHUMATh M UCIIOJIL30BATh MPEUMYIIECTBA KOMAaHAHON U MHAUBHIYaTbHOU PabOTHI MPU
peIIeHnr y4eOHBIX MaTeMaTHICCKHUX 33]1aY;

MPUHUMATH 1IeJTb COBMECTHOU JEATEIbHOCTH, TUIAHUPOBATh OPTaHU3AIUI0 COBMECTHOM
paboTHI, pactipeieNsITh BUIBI padoT, TOTOBAPUBATHCS, 00CYKIaTh MPOIIECC U Pe3yiIbTaT
paboThl, 00001IaTh MHEHHUST HECKOJIBKUX JFOJICH;

y4acTBOBATh B TPYIIIOBBIX (hopMmax paboTsl (00CykIeHMS, 0OMEH MHEHHSIMHU, MO3TOBBIE
HITYPMBI U APYTHE), BEIIOIHATH CBOIO YacTh PabOTHl U KOOPJIMHUPOBATH CBOU JICHCTBUS
C IPYTMMH YJCHAMH KOMAaHJIbI, OLIEHUBATh KAa4eCTBO CBOETO BKJIAJa B OOIIUN MPOIYKT
10 KPUTEPHSIM, CHOPMYITHPOBAHHBIM yYaCTHUKAMHU B3aUMOJICHCTBUSI.



PeryasiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIE 1eCTBUSA
Camoopranusaunus:
® CaMOCTOSITEIbHO COCTaBIIATh IUIAH, AJITOPUTM pEUIeHMs 3aJayd (UM ero 4acTh),
BEIOMpATh CIOCOO pEIICHUs C YYETOM HUMEIONIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATh BAPUAHTHI PEIIECHUN C Y4ETOM
HOBOU MH(pOpMaIUu.
CaMOKOHTPO.Ib, SMOIHOHAIbHBIH HHTE/IEKT:
® BIAJIETh CIOCOOaMU CaMOINPOBEPKH, CAMOKOHTPOJIA IMpoliecca U pe3yabTaTa perIeHUs
MaTeMaTHYeCKOM 3aa4uH;
® [pPEeIBUAETh TPYAHOCTHU, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHHUM 3a]1a4d, BHOCUTH
KOPPEKTUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAWJCHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;
® OIICHUBATh COOTBETCTBHUE Pe3yyibTaTa AEATEIbHOCTH MOCTABICHHOMN IIEJIU U YCIOBHSM,
OOBSACHATH MPUYMHBI JOCTHKEHUS WIN HEAOCTUKESHUS 1IEJIH, HAXOIUTh OIIHOKY, TaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K konmy oOyuenuss B 7 kJacce oOydaroUMics MHOJYYHUT CIEIYIOLIUE MpEeIMETHbIE
pe3yJIbTaThl:

Yucia ¥ BbIYMCICHUSA

BeImonHATh, couyeras yCTHbIE M THCbMEHHBbIE NPUEMBI, apu(MeTHUecKue ACUCTBUS C
palMOHAIBLHBIMHU YUCIIAMH.

HaxonuTh 3HaueHMs YMCIOBBIX BBIPAKEHHM, NPUMEHATH Pa3HOOOpa3Hble CHOCOOBI U
npuéMbl BBIYUCIICHUS 3HAYSHHWH JPOOHBIX BBIPAXKECHUH, COAEPKAIIMX OOBIKHOBEHHBIE U
JECSITUYHBIE IpOOH.

[Tepexoauth OT OHOM (HOPMBI 3amMCU YKMCeN K ApYroi (mpeodpa3zoBbIBaTh AECCATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YaCTHOCTH B OECKOHEYHYIO
JECATUYHYIO APOOB).

CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrisTh uncna.

BBINONHATE MPUKHUIIKY M OLIEHKY pe3yJibTaTa BBIYMCICHUHN, OLIEHKY 3HAUEHHUI YHCIOBBIX
BbIpaXeHHU . BBIMOMHATE AEWCTBUS CO CTENEHSMU C HATYPaJIbHBIMU MTOKA3aTEISIMU.

[TpyMeHsTh MPU3HAKU JETMMOCTH, PA3JI0KEHHE HA MHOKUTENIN HATypaJbHbIX YHCEI.

Pemate mpakTHKO-OPHEHTUPOBAHHbIE 3a/1a4M, CBA3aHHBIE C OTHOIICHUWEM BEJIMYMH,
IPONOPLHUOHATBHOCTBIO BEJIMYMH, IPOIIEHTAMH, HHTEPIIPETUPOBATh PE3yAbTaThl PEIICHUs 3aa4
¢ Y4ETOM OrpaHUUYEHUI, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpUBAaEMbIX OOBEKTOB.

AuiredpanyecKkue BbIpasKeHUs1

Hcnonb3oBathk anredbpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B Ipoliecce
OCBOCHMS yueOHOT0 MaTepuana.

HaxonnTh 3HaueHHst OYKBEHHBIX BBIPAKEHHH NIPH 33aHHBIX 3HAUSHHSIX TIEPEMEHHBIX.

BrimonHaTe mpeobpazoBaHus LENOr0 BhIPaXKEHHUs] B MHOTOWIEH MPHUBEIECHUEM MOI0O0HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBIMONHATE yMHOXEHHME OJHOWIEHAa HAa MHOTOWIEH M MHOTOWIeHAa Ha MHOTOYJICH,
OPUMEHATH (POPMYJIIBI KBapaTa CyMMbI M KBaJIpaTa pa3HOCTH.



OcyniecTBIATE Pa3aoKEHUE MHOTOWICHOB HA MHOJKMTEIM C IOMOLIBIO BBIHECEHUS 3a
CKOOKM 0OIIer0o MHOMKHUTENS, TPYNIIMPOBKH CIaraeMbIX, IpUMEHeHHUs (HOpMyJT COKpam&HHOTO
YMHOKCHHSL.

[IpumensaTs mnpeoOpa3oBaHMsl MHOTOYIEHOB Ui pPELICHUs pa3IM4yHbIX 33734 U3
MaTEMaTHKH, CMEXHBIX IPEAMETOB, U3 PEAIbHOU ITPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH ¢ HATYPaJIbHBIMH MTOKA3aTeNsIMH U IpeoOpa3oBaHuUs
BBIPAKCHU.

YpaBHeHUs1 1 HEPABEHCTBA

Pemars nuHElHBIE ypaBHEHHUs C OJHOM IEPEMEHHOW, IPUMEHsAs NpaBuiIa Iepexona OT
UCXOJHOTO YpaBHEHHUS K pPaBHOCWIbHOMY eMy. I[IpoBepsTh, sBIIA€TCS JIM YHUCIO KOpPHEM
YpaBHEHU.

[TpumensTh rpaduyeckre METO bl IPU PELICHUHN JINHEHHBIX YPAaBHEHUH U UX CUCTEM.

[TonGupath mpuMepsl Map YUCe, SBIAIOLIMXCS pellieHUeM JMHEHHOr0 ypaBHEHHUS C ABYMs
IIEPEMEHHBIMM.

CtpouTh B KOOPAMHATHON IIOCKOCTH TpauK JMHEHHOTO YpaBHEHHS C JABYMS
HEPEMEHHBIMHU, TOJIb3YACh I'paKOM, IPUBOIUTH IPUMEPHI PEIIECHUS YPABHEHUS.

Pemarbs cucreMbl ByX JIMHEHHBIX YpPaBHEHUH C JIByMs II€PEMEHHBIMH, B TOM 4YHCIIE
rpadu4ecKy.

CocTaBisiTh M pemniath JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX YpaBHEHHH MO
YCIOBUIO 3a/layM, HMHTEPIPETUPOBAaTh B COOTBETCTBUM C KOHTEKCTOM 3aJaud IOJy4YEHHBIN
pe3yJbTar.

DOyHKIUUHA

N300paxarb Ha KOOPAWHATHOW NPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4Hd, OTpPEe3KH, WHTEpBaJIbl, 3allCbIBaTh YHCIOBBIE NPOMEXYTKH Ha
areOpanyeckoM s3bIKe.

OtmedaTh B KOOPAMHATHOM IJIOCKOCTHM TOYKM MO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduxu muHenHbIX QyHKui. Ctpouts rpaduk yHKINN y = [X|.

OnuceiBaTh € MOMOIIBIO (YHKIMHA M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIWYMHAMU:
CKOpOCTb, BpEMs, PacCTOSHUE, LI€HAa, KOJMUYECTBO, CTOMMOCTb, IPOU3BOAUTEIBHOCTL, BPEMH,
00BEM paboTHI.

Haxoauth 3HaueHre QyHKIUMHU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuii crocod MpejcTaBiIeHUs M aHAIW3a MHPOPMALMHU, U3BIEKaTh U
UHTEPIPETHPOBATH MHPOPMAIUIO U3 IPa(UKOB PeaTbHBIX MPOLIECCOB U 3aBUCUMOCTEH.



IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Koan4yecTBO 4acoB
Ne Tema ypoka K 11 Aara
/o Yp Beero OHTPOJIbHbIE PaKTHYECKHE H3ydeHus
padoThI padoThI
1 IToBTOpEHME 1 07.09
2 UncnoBble BbIpaXeHus 1 14.09
BblipaxkeHus ¢
3 nepemMeHHbIMn 1 21.09
CpaBHeHve 3Ha4yeHun
4 BbIPaXXeHUN 1 28.09
CaoiicTBa
nencTeun
5 dncnami 1 05.10
ToxpnecTBa.
ToxaeCcTBEHHbIe
6 npeobpasoBaHus 1 12.10
BbIPaXXEHWN
7 KoHTponbHasi pa6ota Ne1 1 1 19.10
YpaBHEHUE 1 €ro KOPHMU.
JlnHenHoe ypaBHeHue ¢
8 ofHoi1 1 26.10
nepemMeHHom
PelweHune 3apau ¢
NMOMOLLbHO
9 yPaBHEHMii 1 09.11
®opmynebl. Yncnosble
10 NPOMEXyTKM 1 16.11
YUTo Takoe pyHKUUS.
11 BblunCreHVe 3HaUYeHuit 1 23.11
dyHKUMM No bopmyne
12 padvik dyHKLMM 1 30.11
Mpamas
NponopuUmMoHanbHOCTb
13 1 eé rpacvk 1 07.12




14

JInHenHas pyHkuma n eé
padhmk. 3apaHne pyHKUMM
HeCKonbKMMU hopmynamm

14.12

15

KoHTponbHasa pabota Ne2

21.12

16

OnpepeneHue cTenexHu ¢
HaTypasbHbIM
nokasartenem

28.12

17

YMHOXeHWe 1 genexHve
cTteneHen

11.01

18

BosBegeHue B cTeneHb
npon3BeneHnda n cteneHun

18.01

19

OpHoYneH n ero
CcTaHZapTHbIN
BUA

25.01

20

YMHOX€eHNe OfHOYNEHOB.
Bo3seneHue ogHouneHa B
CTeneHb

01.02

21

PyHKUMN Y = X2y =x3 n
nx
rpadhukm

08.02

22

O nNpocCTbIX M COCTaBHbIX
yncnax

15.02

23

MHorouneH
"
CTaHOapTHbIN BUA,

22.02

24

CnoxeHune

"

BblUUTaHNe
MHOrO4IeHOB

29.02

25

YMHOXeHUe ofiHouYIIeHa Ha
MHOro4neH

07.03

26

KoHTponbHasa pabota Ne3

14.03

27

BbiHeceHue obuero
MHOXMWTENS 38 CKOBKU.
YMHOXEHNEe MHOrouYsieHa
Ha

MHOrO4NEeH

21.03

28

PasnoxeHune MHorouyneHa
Ha

MHOXUTENN crnocobom
rpynnupoBKu

04.04

29

BossegeHve B kBagpaTt u B
Ky6 CyMMbl 11 pasHoCTM
ABYX

BblpaXKeHuNn

11.04




30

PasnoxeHne Ha
MHOXUTENN C
NMOMOLLbIO hopMyr
KBagpaTta

CyMMbI 1 KBagpaTa
pa3HOCTU

18.04

31

YMHOXeHVe pasHoCTU ABYX
BbIP@XXEHUIN Ha X CYyMMY

25.04

32

PasnoxeHune
pa3HOCTU
KBaZpaToOB Ha MHOXWUTENN

02.05

33

KoHTponbHasa paboTta Ne4

16.05

34

[ToBTOpEHME

23.05

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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