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NMOACHUTENBbHASA 3ANMUNCKA

Pabouas mporpamMma ocHOBHOTO 0011ero oopazoBanus 1o aiaredpe (YMK «Anrebpa 7-9»:
aBTopsl M.U. 3ybapesa, A.I'. MopakoBuy M.: MHemo3una, 2011 r.) coctaBieHa Ha OCHOBE :

o @DyHIaMEHTaJIBHOTO si/ipa coJlepKaHus 001ero oopa3oBaHus

o TpeboBanumii k pe3yapTaTaM OCBOCHHsI OCHOBHOW 00111€00pa30BaTenbHOI NporpaMmbl
OCHOBHOTO 00Iero o0Opa3oBaHUs, MpeacTaBieHHBIX B denepalbHOM TrocynapcTBEHHOM
00pa30oBaTeNbHOM CTaHJapTE OCHOBHOI'O 0011ero 00pa3oBaHus

. [TpumepHoii mporpamme 1o anredpe it 7-9 Ki1accos,

. ABTopckoii nporpammsl 1o anredpe U. . 3ybapesa, A.I'. Mopakosuu (McTouHuK:
Adaredpa. COopruk paboumx mporpamm. 7/—9 Kiaccel: mocodbue Ui  yduTeleu

o6meobpazoB. opranuzanmii / [coct. T. A. BypmucrpoBa]. — 2-e¢ uszn., gopad. — M.:
Ipocserienwue, 2014. — 95 ¢. — ISBN 978-5-09-027195-0).
. OcHoBHOII 00pa3zoBaTeNbHON IMpPOrpaMMbl OCHOBHOTO 001Iero odpasoBanus MOY

«COMUI Nel r. EpmioBay

MecTo npeamera B yueOHOM IJIaHE

VY4eOHbIH IaH Ha U3y4eHHe anreOpbsl B OCHOBHOH IIKOJIE OTBOAUT 3 y4eOHBIX Yaca B
HEENI0 B TEUCHHE Ka)XJ0ro rojaa odydenus, scero 315 ypokos npu 35 yuyeOHbIX HEAETsIX
B rony, 306 ypokoB npu 34 y4eOHBIX HEACIISIX B FO1y.

O0mas XxapaKkTepuCcTHKA Kypca

B kypce aireOpbl MOKHO BBIJCIUThH CIEIYIOLIME OCHOBHBIE COJEpKaTeIbHbIC JHMHUU:
apudmMeTrka; anredpa; QyHKIHH; BEPOATHOCTh U cTaTUCTHKA. Hapsmy ¢ 3TuM B conepikaHue
BKJIIOUEHBl [[BAa JIOIOJHUTEJIBHBIX METOJOJIOTUUECKUX pa3liena: JIOTUKA W MHOXKECTBa;
MareMaThka B  HMCTOPUYECKOM  Pa3BUTHHM, 4YTO CBA3AHO C peaJnd3anuend  1eneu
OOIIENHTEIUIEKTYaJIbHOTO ¥ OOLIEKYIbTYPHOTO pa3BUTHUs ydamuxcs. CoaepikaHue Kakaoro u3
ATUX pa3lelioB Pa3BOPAUMBAETCS B COJAEPKATEIBHO-METOJUUECKYIO JIMHUIO, POHU3BIBAIOIIYIO
BCE OCHOBHBIE COZiepKaTenbHble TMHUM. [Ipu aTOM nepBas nmuHua — «Jloruka u MHOXECTBay —
CIY)KMUT UeIM OBJIAJEHUS y4yallUMHUCS HEKOTOPBIMU  JJIEMEHTAaMH  YHUBEPCAJIbHOTO
MaTEMaTUYECKOTO sA3blKa, BTOpas — «Marematnka B MCTOPUYECKOM pPa3BUTUU» —
CIOCOOCTBYET CO3JaHHI0 OOIEKYIbTYPHOTO, TyMaHUTapHOro (OHAa M3yueHHus Kypca.
Copnepxanue JTUHUU «ApUPMETHKA» CIYXUT 0a30i A JaJbHEHIIero M3yd4eHus ydalumucs
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO HX JIOTMYECKOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHHS
MOJIb30BAThCSl ANTOPUTMAMHU, a TAKXKe MPUOOPETECHHUIO MPAKTUUECKUX HABBIKOB, HEOOXOINMBIX B
IOBCEIHEBHON JKU3HHU. Pa3sBuTHEe IIOHATHS O 4YHCJIE B OCHOBHOM IIKOJIE CBSI3aHO C
palMOHAIBHBIMU U UPPAlMOHATBHBIMU YHCIaMU, (POPMUPOBAHHEM NEPBUYHBIX MPEICTABICHUN
o neictBuTenbHOM uyncie. ConepikaHue JNUHUM «Asredpa» crocoOCTBYET (OPMHUPOBAHUIO Y
ydalnuxcsd MaTeMaTHYECKOTo ammapara il peleHus 3ajad W3 pa3felloB MaTEMaTHKH,
CMEXHBIX IPEIMETOB M OKpYXarolledl peasbHOCTU. S3bIK anreOpbl MoAYEPKUBAET 3HAUEHUE
MaTEMaTUKU KakK s3bIKAa U1 IOCTPOCHMSI MaTEMaTHUYECKHX MOJIENEH IPOLECCOB U SIBJICHUUN
peasibHOTO Mupa. Pa3BuTHEe allrOpUTMUYECKOTO MBIIIIEHUS,, HEOOXOAMMOIO, B YaCTHOCTH, JJIs
OCBOCHMS Kypca WH(GOPMATHKH, U OBJIAJICHUE HABBIKAMHU JETYKTUBHBIX PACCYXICHUH TaKkKe
ABIIAIOTCA 3a7adaMu  u3ydeHus anredpbl. llpeoOpazoBaHue CHUMBOJIBHBIX (OPM BHOCHUT
cneuuduyeckuii BKJIAJ B Pa3BUTHE BOOOpPaXEHMs YUaIIMXCS, MX CIOCOOHOCTeH K
MaTeMaTUYeCKOMY TBOpPUYECTBY. B OCHOBHOI 1IKoje Marepuan TpyHIUpyeTcss BOKPYT
panoHanbHbIX BbIpaxkeHUil. Copepxanue pasgena «DPyHKIMM» HaLEICHO Ha IOJydyeHUe
HIKOJIbHUKAMH KOHKPETHBIX 3HAaHUH 0 (PYHKIMU KaK BaKHEWIIEH MaTeMaTH4eCKOH MOAENHU IS
ONHCAaHWsI W UCCIEAOBaHMS Pa3HOOOpPA3HbIX IMpoleccoB. M3yueHue »3Toro marepuana



CHOCO6CTByeT PA3BUTHUIO Yy YUaAlIUXCA YMCHHSA HCIOJB30BATh PA3JIMYHBIC A3BIKM MATCMATHKU
(cIIOBeCHBIN, CUMBOIMYECKUH, Tpaduueckuii), BHOCUT BKJIaJ B (OPMUPOBAHUE MPEACTABICHUI
0 poJiM MATCMAaTUKH B PpPa3BUTUMU LHUBWIW3ALUH W KYJIbTYPBHI. Pasuen «BepOHTHOCTb u
CTaTUCTHKA» — 00s3aTeNbHBI KOMIIOHEHT WIKOJIBHOTO 00pa30BaHUs, YCWJIMBAIOUIMA €ro
NPUKIAJHOE M MPAaKTHYECKOe 3HaueHHe. DTOT MaTepual HeoOXOIuM, MpPEexae BCero, s
(dbopMHpOBaHUs y ydaluxcs (YHKIHUOHAIBHON TPaMOTHOCTH — YMEHHUS BOCIPUHHMATH W
KPUTUYECKH aHATM3UPOBATh MHPOPMALIMIO, MIPEICTABICHHYIO B Pa3UYHBIX (hopMax, MOHUMATh
BEPOSTHOCTHBIM XapaKTep MHOTHX pEAIbHBIX 3aBHCHUMOCTEH, IPOWU3BOAUTH TMPOCTEHINNE
BEPOATHOCTHbIE  pacy€Tbl. JI3yueHue OCHOB KOMOMHATOPUKM IO3BOJUT  YyYallleMyCs
OCYILIECTBIISATh PACCMOTPEHUE CITy4aeB, epedop M MOACUYET YMCiia BAPHAHTOB, B TOM YHCJIEC B
IIPOCTEUIINX IPUKIAJAHBIX 3a1a4ax.

[Tpy M3yueHHH CTATUCTHKU M BEPOSTHOCTH OOOTAIIAIOTCS TPEACTABICHUS O COBPEMEHHOM
KapTHHE MHpa U METO/axX €ro MccieloBaHus, GOpMUPYETCS MOHUMAHHUE POJIM CTATUCTHKH KaK
UCTOYHMKA COLMAIBHO 3HAYMMOW WH(GOpPMAIMK ¥ 3aKJIJBIBAIOTCS OCHOBBI BEPOSTHOCTHOTO
MBIIIJICHUA.

Paspen |.
NMNAHUPYEMBbBIE PE3YJIbTATbl OCBOEHUA COOEPXXAHUA KYPCA
[IporpamMma o0OecrieunBaeT JOCTHIKEHHE CICIYIOIIMX  PE3YJIbTaTOB  OCBOCHHUS
0o0pasoBaresbHON MPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHUs:

JAUHHOCMHbLLE:?

1)cchopMUPOBAaHHOCTH OTBETCTBEHHOT'O OTHOIICHUS K YYEHHUIO, TOTOBHOCTh U CIIOCOOHOCTHU
00yJaroIUXCs K CAMOPA3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIMH K O0YYCHHUIO U
MO3HAHMIO, BEIOOPY JalibHelero oopa3oBaHus Ha 0a3e OpUEHTUPOBKHU B MUpe Mpodeccuit
U MPOPECCHOHAIBHBIX TPEANOYTCHHH, OCO3HAHHOMY IIOCTPOCHHWIO WHIUBUIYaTbHOU
00pa3oBaTenbHON TPACKTOPUU C YUETOM YCTOMYUBBIX MTO3HABATEIBHBIX HHTEPECOB;

2) chopMUpPOBaHHOCTH IIEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKHY;

3) chopmMupoBaHHOCTH KOMMYHUKATUBHON KOMITETEHTHOCTH B OOIIEHUH M COTPYTHUYECTBE
CO CBEPCTHHUKAMH, CTAPIIUMHU U MJIAQJIIINMH, B 00pa30BaTeIbHOM, OOIIIECTBEHHO MOJIE3HOM,
y4e0HO-UCCIIeIOBATEIILCKON, TBOPUECKON U IPYTUX BHIAX JIEATCIHHOCTH,

4) yMeHue CHO, TOYHO, TPaMOTHO H3JlaraTh CBOM MBICIIM B YCTHOW M MHUCHMEHHOW peuH,
MOHMMATh CMBICT TIOCTABJICHHOW 3ajJadd, BBICTPAWBATh AapryMEHTAIUIO, TPUBOINUTH
MPUMEPHI U KOHTPIIPUMEPHI;

5) mpencraBieHne O MaTEMaTHYECKON Hayke Kak cepe 4emoBeYeCKON NeATebHOCTH, 00
sTamax e€ pa3BUTHS, O €€ 3HAYMMOCTH JJIsl Pa3BUTHS [IUBIIIN3AIINH;

6) KPUTHYHOCTh MBIIUICHUS, YMEHHE pACIO3HABATh JIOTHYECKH HEKOPPEKTHBIC
BBICKA3bIBaHUS, OTJIMYATh TUIIOTE3Y OT (haKTa;

7) KpeaTWBHOCTh MBINIJICHHS, WHHUIIMATHBA, HAXOMYUBOCTH, AKTHBHOCTH TPH PEIICHUU
anredpanvecKkux 3ajad;

8) yMeHHe KOHTPOJIHMPOBATH TPOIECC W Pe3yJbTaT YYeOHOW MaTreMaTHYeCKOU
JESITEIIbHOCTH;

9) cmocoOHOCTP K AMOITMOHAIBHOMY BOCTIPUSTHIO MaTEMaTHYECKUX OOBEKTOB, 3ajad,
pELICHUH, pacCyKICHUI.

Mmemanpeomemmbule:
1) yMmMeHHe caMOCTOSITENbHO IUIAHUPOBAaTh AaJbTEPHATUBHBIE IYTH JIOCTH)KEHUS LENeH,

OCO3HAaHHO BbIOMpaTh Haubosee dS((EeKTUBHBIE CIIOCOOBI peIIeHUs] Y4EeOHBIX U
MIO03HABATENBHBIX 337134,



2) yMeHHEe OCYILECTBJIATh KOHTPOJIb MO PE3YJIbTaTy M MO CHOCo0y ACWCTBUS HAa YpOBHE
MPOU3BOJILHOTO BHUMAHHUS U BHOCUTh HEOOX0IMMbIe KOPPEKTUBBI;

3) yMeHue afieKBaTHO OIICHWBATh MPABUIBHOCTD MM OIIMOOYHOCTH BBITOJHEHHUS Y4eOHON
3a1aud, €€ 0ObEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOZMOXKHOCTH €€ pPelleHus;

4) 0CO3HaHHOE BJA/ICHUE JIOTHYECKUMH JICHCTBUSIMU OMpEACIICHUS] TOHIATUH, 0000IIeHMS,
YCTaHOBJICHHSI AaHAJIOTUH, Kilaccu(UKalMK Ha OCHOBE CaMOCTOSITEJILHOIO BbIOOpa
OCHOBaHUM U KPUTEPHUEB, YCTAHOBJIIEHUS PO/I0-BUIOBBIX CBS3€EH;

5) yMeHHE YCTaHaBIMBaTh NPUYHMHHO-CIECICTBEHHBIE CBSI3U; CTPOUTH JIOTHYECKOE
paccyX/eHre, yMO3aKIoueH!e (MHAYKTUBHOE, 1€ IyKTUBHOE U 10 aHAJIOTMH) U BBIBOJBL;

6) yMeHUe cO3/1aBaTh, IPUMEHSITh U MPEOOPa30BbIBATH 3HAKOBOCUMBOIIMYECKUE CPECTBA,
MOJIENI ¥ CXEMBI JUISI PeIlICHHsI YUeOHBIX U MTO3HABATEIbHBIX 33/1ay;

7) yMeHHE OpraHHM30BBIBaTH y4eOHOE COTPYAHHYECTBO U COBMECTHYIO JESTEIBHOCTH C
YUYUTENEM U CBEPCTHUKAMHU: ONPEACIATh IeNM, pachpenesneHue (QyHKIMA H posiei
YYaCTHUKOB, B3aUMOJICHCTBUE U OO0IIME CrocoObl paboThl; yMeHue paboTaTh B TpYIIIE:
HAXOJUTh 00IIee pelieHne U pa3peniarb KOH(PIUKTH HA OCHOBE COTJIACOBaHMS MO3ULIUN H
yuéTa MHTEPECOB; CIylIaTh MapTHEpa; GopmynupoBaTh, apryMEHTUPOBATh U OTCTAWBAThH
CBOE MHEHHE;

8) chopMUPOBAaHHOCTh Y4EOHON U OOILEIMOJIb30BATEIbCKOM KOMIIETEHTHOCTH B 00JIaCTH
UCIIOJIb30BaHUS UH()OPMAITMOHHO-KOMMYHHUKAITUOHHBIX TEXHOJIOTHH (UKT-
KOMIIETEHTHOCTH);

9) mepBOHAUYANbHBIE MPEJACTaBICHUS 00 WAEIX M O METOJAaX MAaTeMaTHKH Kak o0
VHHUBEPCAJIbHOM SI3bIKE HAyKM M TEXHUKHU, O CPEACTBE MOJCIUPOBAHMS SBICHUN U
IIPOLIECCOB;

10) ymeHue BUAECTb MATEMAaTHYECKYIO 3aJadyy B KOHTEKCTe MPOOJIEMHON CUTyallud B
JIPYTUX AMCLUUILIMHAX, B OKPYKaIOLIEH JKU3HH;

11) ymeHue HaXOOUTh B pPA3IMYHBIX HMCTOYHHUKAX HHGPOPMAIUIO, HEOOXOIUMYIO IS
pelIeHusl MaTeMaTHYeCKUX MpoOJieM, U MPENCTaBIATh €€ B MOHATHOU (hopMe; IpUHUMATH
pellieHre B YCIOBHSIX HEMOJHON M U30BITOYHOW, TOUHOM M BEPOATHOCTHOM WMH(OpMALIUU;
12) ymMeHue MOHUMAaTh U UCIOJIb30BaTh MaTEMaTHUYECKHUE CPEACTBA HArISAHOCTH (PUCYHKH,
YEepTEXKH, CXEMBI U JIp.) AJI WLTIOCTPAIMH, HHTEPIIPETAllUU, apTyMEHTAIUH;

13) ymeHue BBIABUTATh TUINOTE3bl NpPU pEHIEHMH Y4YeOHbIX 3a7ady U I[OHUMAaTh
HE00XO0IMMOCTh UX MPOBEPKHU;

14) ymeHue NpUMEHSTb WHIAYKTUBHbIE U JEIYKTUBHBIE CIOCOOBI pacCyKI€HUM, BUIETh
pa3IM4YHbIE CTPATETUH PELICHMS 3a/1a4;

15) moHMMaHME CYIIHOCTH aJTOPUTMUYECKUX NPEINUCAHUN W yMEHUe [eHCTBOBAaTh B
COOTBETCTBUH C MPEAJIOKEHHBIM aJITOPUTMOM;

16) ymeHue caMOCTOSTENbHO CTaBUTh LEIH, BbIOMpaThb W CO3/1aBaTh AJITOPUTMBI JIs
peleHHs yueOHbIX MaTeMaTHUECKUX Mpooiem;

17) ymeHue IUIaHUPOBATh M OCYIIECTBISATH JIE€ATEIbHOCTh, HAIIPABJIEHHYIO Ha pEIlIEeHUE
3a/1a4 UCCIIEN0BATENBCKOTO XapaKkTepa.

npeomemuuie:

1) ymenue paboTaTh € MaTEeMaTHUYECKUM TEKCTOM (CTPYKTYpHUpOBaHUE, H3BJIEUYEHUE
HeoOXxonuMol MHGpOpMalKK), TOYHO M TPaMOTHO BBIPAXKaTb CBOM MBICIH B YCTHOH H
NUCbMEHHOW peyd, NPHUMEHSs MaTeMaTHMYeCKyld TEPMHUHOJOTHUI0O M  CHUMBOJIHKY,
UCIIOJIb30BAaTh  pa3jM4YHble  S3bIKM ~ MaTeMaTHUKU  (CIOBECHBIM, CHMBOJUYECKHIA,
rpadgudeckuii), OOOCHOBBIBATh CYXKJEHHUS, IPOBOJUTHh KiIacCHU(UKAIMIO, JIOKa3bIBaTh
MaTEMaTUYECKUE YTBEPKACHHUS,

2) BiagieHre 0a30BbIM MOHITUWHBIM aNlapaToOM: UMETh MPECTABIEHUE O YNCIIe, BIIaJICHHE
CHUMBOJIbHBIM SI3bIKOM aJreOphl, 3HAHWE AJIEMEHTAPHBIX (YHKIMOHAIBHBIX 3aBUCHMOCTEH,
(dbopMupOBaHUE MPEICTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIbHOM MHUPE U O



pa3IMYHBIX cHoco0ax WX HM3Y4YeHHUs, 00 OCOOCHHOCTSIX BBIBOJAOB M IPOTHO30B, HOCSIIUX
BEPOATHOCTHBIN XapaKkTep;

3) yMeHHE BBINOJHATH airedpanyecKkue MpeoOpa3oBaHHUS PALMOHAIBHBIX BBIPAKEHHM,
IOPUMEHATh UX JUIS pelIeHUs y4yeOHbIX MaTeMAaTHYEeCKHUX 3aJay M 3a/lad, BO3HUKAIOLIUX B
CMEXHBIX YU€OHBIX MTPEeIMETaX;

4) ymeHHe IOJb30BATHCS MAaTEMATUYECKUMHU (OPMYJIaMU U CaMOCTOSITENIBHO COCTABIISATh
(bopMyIbl 3aBUCHMOCTEH MKy BETHYMHAMH HAa OCHOBE OOOOIIECHUS YaCTHBIX CIy4aeB H
9KCHEPUMEHTA;

5) ymeHue pemiath JIMHEHHBIE W KBaJpaTHBIC YpPAaBHEHHs W HEPABEHCTBA, a TaKXKe
IOPUBOAMMBIE K HHMM YpaBHEHMs, HEpPABEHCTBA, CHUCTEMbI; INPUMEHATh TIpaduuecKue
OpPEACTaBICHUS JJIi PELICHHWS U HCCIEJOBAHUS YPaBHEHUH, HEPABEHCTB, CUCTEM;
IOPUMEHATh [IOJIyYE€HHbIE YMEHHMs JJs pelIeHus 3ajJad U3 MaTeMaTUKH, CMEXHBIX
NPEIMETOB, MPAKTHKH;

6) oBJaZeHUE CUCTEMOW (PYHKIMOHAIBHBIX HOHATUH, (QYHKIMOHAIBHBIM S3BIKOM U
CHUMBOJIMKOH, YMEHUE CTPOUTH rpaduku (PyHKIHUH, OMUCHIBATh X CBOWCTBA, HCIIOJIB30BATh
(GyHKUMOHATBHO-TpaUUecKre MPEACTABICHUS Ul ONMCAHUS U aHAJIM3a MaTeMaTHYECKUX
3a7]a4 ¥ peaIbHbIX 3aBUCUMOCTEN;

7) oBNajieHUEe OCHOBHBIMM CITIOCOOAMU IPECTABICHUS U aHAIN3a CTATUCTUYECKUX JIaHHbIX;
YMEHUE peliaTh 33/1a4 Ha HaX0XK/IEHUE YaCTOTHI U BEPOSTHOCTH CITy9alfHBIX COOBITHH;

8) ymeHue MpUMEHATh U3y4YEeHHbIE TOHATHUS, PE3YJIbTAThl U METOJIbI IIPU PELLICHUHU 3a]a4 U3
pa3IMYHBIX Pa3/eNoB Kypca, B TOM YHCIIE 3a/1a4, HE CBOJSIIUXCA K HEMOCPEICTBEHHOMY
IPUMEHEHUIO N3BECTHBIX AITOPUTMOB.

I[Inanupyemblie BUABI YHeOHOI JeSITeIbHOCTH YUAUIUXCH 1151
AOCTHKEHHSI JIMYHOCTHBIX, METANPeIMETHBIX Pe3yJbTATOB 00yUeHusI

VYHuBepcanpHble ydeOHBbIC ICHCTBUS y OOYYaIOUIMXCS HAa YpOKax Te€OMETPHH (OPMHPYIOTCS
IIyTEM BOBJICUCHMS] JE€TE€d B aKTUBHBIA IIpouecc u3ydeHus wMaremMatuku. [lpu 3TOM
[pearosiaraeMoe  JBM)KEHHE  JIOJDKHO — IPOUCXOAMTh B YETBIPEX  HAIPaBJICHMUSIX,
IOJpa3yMEBaIOIINX pa3BUTHE [O3HAaBaTEJIbHbIX YV, PETYIATUBHBIX YV,
KOMMYHUKATUBHBIX Y'Y /] U MOJlydeHUE TUYHOCTHBIX PE3YJIbTaTOB.

1. ®opMupoBaHMe MO3HABATEJbHBIX IeHCTBUI, ONPEIEIAIOIINX YMEHUE YUCHUKA BBIIETATh
TUN 3aJa4 WU CHOCOOBI WX pEIICHUs: YYEHUKaAM I[peajaraercs psija 3aaad, B KOTOPOM
HEOO0XO/AMMO HaWTH CXeMy, OTOOpa)KaloLIyIO JIOIMYECKHE OTHOIIEHUS MEXAY H3BECTHBIMU
JAHHBIMH W WCKOMBIMHU. [IpenMeToM OpHUEeHTUPOBKH U IENbI0 PEIICHUS MaTeMaTH4eCKOu
3a/1aud CTAHOBHUTCS HE KOHKPETHBIM pPE3yNbTaT, a YCTAHOBJIEHHUE JIOTMYECKUX OTHOIICHUM
MEXIy TaHHBIMU M HCKOMBIMH, YTO OOECIIEUMBAET YCIICITHOE YCBOCHHE OOIIero crmocobda
peuieHus 3agad. B mpoliecce BBIYKMCIEHHM, U3MEPEHUM, NTOMCKA PELIEHUs 33/1ad Y YYEHUKOB
(GbopMHUpPYIOTCSA: — OCHOBHBIE MBICIUTENbHBIE ONEPALMU: aHAJINW3, CUHTE3, KIacCHU(pUKaLUs,
CpaBHEHHUE, aHAJIOTUH;, — YMEHHE pa3indaTh 00OCHOBAHHbIE U HEOOOCHOBAHHBIE CYXIACHUS; —
00OCHOBBIBaTh ATalbl peUIeHUs] y4eOHOU 3a7auu; — MPOM3BOAUTH aHAIU3 M MPeoOpa3oBaHUE
nH(pOpMAaIlUY, UCHONB3Ysl MPOCTEHIINe TMpeAMeTHbIe, 3HAKOBBIC, TpadUyecKue MOJIENH,
Ta0JINLIBI, TUAarpaMMBbl, CTPOSI U IPE0OPa30BbIBAs UX B COOTBETCTBHUHU C COJIEPKAHUEM 3aaHMUS.
2. KoMmMyHHKATHUBHBbIE JIeiicTBUS, KOTOpble 00ECIIEYNBAIOT BO3ZMOKHOCTH COTPYIHUYECTBA
YYEHUKOB: YMEHHUE CIylIaTh U MOHUMAaTh MapTHEPa, IIIaHUPOBATh U COTJIACOBAHHO BBIMOIHSITH
COBMECTHYIO JI€SITEIIbHOCTh, PACHpeAessiTh POJIM, B3aUMHO KOHTPOJUPOBATh JIEHCTBUSI JAPYT
Ipyra M yMeThb JoroBapuBaTbcs (paboTra B mapax, TIpymmax). B mporecce usydeHus
MaTEMaTHKU OCYIIECTBIIIETCS 3HAKOMCTBO C MAaTEMaTHYECKUM SI3BIKOM, (OPMHUPYIOTCS
pedeBble YMEHHMSI: JETH y4aTcs BBICKA3bIBaTh CYXJAECHHS C MCIOJIb30BAaHMEM MaTeMaTH4eCKHX
TEPMHHOB U TOHATHH, (HOPMYIUPOBATH BOMPOCHI U OTBETHI B XOJI€ BBIMOJHEHUS 3aJaHMUS,
JI0Ka3aTeJIbCTBA BEPHOCTH WJIM HEBEPHOCTH BBIMOJIHEHHOI'O JIEHCTBUS, 00OCHOBBIBAIOT JTaIlbl



pemieHust yueOHo# 3amaun. Pabotasi B COOTBETCTBHM C MHCTPYKIMSIMU K 3aJaHUAM y4eOHUKa,
JeTH y4arcs paboTaTh B [1apax, BHINOIHAA 3aJaHHbIE B yYeOHUKE IIPOEKTHI B MAJIbIX IPYIIaXx.
3. ®opmMupoBaHHWe PeryJIsiTUBHBIX [JeHCTBHH — JICHCTBUH KOHTPOJIS: IPUEMBI
CaMOIIPOBEPKH M B3aUMOIIPOBEPKH 3aJaHUM. Y4YalIMMCs IPEUIaraloTcsl TEKCThI AJIs IPOBEPKH,
coJiepKalIie pa3InyHble BUBI OIMOOK (rpaduuecKue, BRIYUCIUTENbHEIE U T. 1.). B mpomecce
paboTbl pPEOEHOK YYUTCS CaMOCTOSATENIBHO OIpPENeNATh Lelb CBOEH JeATEeNIbHOCTH,
IUIAaHUPOBATh €€, CaMOCTOSITENIbHO JIBUTaThCsl IO 3aJ@HHOMY IUIaHy, OLICHUBaTb M
KOPPEKTHPOBATh ITOJIyYCHHBIN Pe3yJIbTaT.

4. JIn4yHOCTHBIE JEHCTBHA: CaMOCTOSTEIBHO OMNPEIENATh U BBICKA3bIBATh CaMbIE IPOCTHIE
o0imue As Bcex JroJied mpaBuiia MOBEIAEHUs NpU OOIIEHUH M COTPYIHHUYECTBE (3TUUYECKHE
HOPMBI OOIICHWS W COTpyIHWYECTBa). PemieHue 000l reoMeTpudeckod 3agadd Tpedyer
4ETKOM CaMOOPTaHU3aLNHN:

— TOYHOT'O0 OCO3HAHHUS LIENH;

— paboThI 10 TOTOBOMY AJITOPUTMY (TIJIaHY) WM IO CAMOCTOSATENIBHO CO3aHHOMY;

— IIPOBEPKU pe3yJbTarTa AeHCTBUS (PEIICHHS 3a1a4H ),

— KOPPEKLIUH pe3yiibTaTa B cllydyae HeOOXOqUMOCTH.

Bunel 3ananuii, hopmupytoiue peryiastTuBHbie Y'Y /1:
— «IpeHaMEpPEHHBIE OLTUOKNY;

— MOUCK UH(OPMALIUY B IPEJIOKEHHBIX HCTOYHUKAX;
— CaMOKOHTPOJIb U B3aUMOKOHTPOJIb;

— B3aUMHBII TUKTaHT.

Bunel 3ananuit, opmupytoiue no3Haparenbusie YV /1:
— «HAWUIIM OTIAYHS;

— «IIOHMCK JIMIITHET0;

— «J1a0UPHUHTBIY;

— XUTPOYMHBIE PELICHHUS;

— COCTaBJICHHE CXEM-OTIOP;

— paboTa ¢ pa3HOro Buja TabIUIIAMHU, YEPTEIKAMH;

— paborta co cioBapsMHu.

Bunel 3ananuit, popmupytrone KoMMyHUKaTuBHbIe Y'Y 1

— COCTaBUTh 3aJJaHUE MTAPTHEDY;

— OIIEHKa pabOThI TOBAPHIIIA;

— rpynmnoBas paboTa MO BBIMOJIHEHUIO 33JaHU: «IIOATOTOBb PAccKas...», «OMHILIU YCTHO...»,
«OOBSICHH...»;

— IapHBIN OIpoC.

IINTAHUPYEMBIE PE3YJIbTATBI U3YUEHUSA
KYPCA AJITEBPBI B 7—9 KJIACCAX

PAIIMOHAJIBHBIE YU CJIA

BbinycKHUK HAyuuTCS:

1) noHMMaTh 0OCOOEHHOCTH IECATUYHON CUCTEMBI CUMCIICHHUS,

2) BIageTh MOHATUSAMH, CBA3aHHBIMHU C JISJIMMOCTBIO HATYpPAJIbHBIX YHCET;

3) BbIpa)kaTh YUCIIa B SKBUBAJICHTHBIX (opMax, BbIOMpas HanboJiee MOAXOAAIIYIO B
3aBUCUMOCTH OT KOHKPETHOM CUTYaluHy;

4) cpaBHMBATh U YIOPSAOYMBATH PAllMOHAIILHBIEC YHCIIA;

5) BBINOJHATH BBIYHCICHHUS C PALMOHAJIBHBIMH YHUCIAMH, COuYeTas YCTHbIE H
MUCbMEHHBIE TPUEMBI BBIYMCIIEHUH, IPUMEHSATh KalIbKYJISATOP;



6) uCHOIB30BaTh NOHATHUS W YMEHHs, CBA3aHHBIE C IPONOPLUOHAIBHOCTBHIO
BEJIMYMH, TNPOLEHTAMH B XOJE pELICHMs MaTeMaTHYeCKUX 3afad M 3a7ad U3 CMEKHBIX
IIPEIMETOB, BBIIIOJHATH HECJIOKHBIE IPAKTUYECKUE PACUETHI.

BbInyCKHUK MOJYYUT BO3MOKHOCTD:

7) NO3HAKOMHUTBCSI C IO3ULUOHHBIMM CHCTEMaMU CUMCIEHHS C OCHOBAaHMSIMM,
oTIIM4YHBIMU OT 10;

8) yriayOWTh W pa3BUTh NPEACTABICHUS O HATYpaIbHBIX YHMCIAaX M CBOMCTBaX
JIeTUMOCTH;

9) HayuuTbCcd MCHOJB30BaThb MPHUEMBI, PALMOHAIM3UPYIOLIME BBIUYHUCICHMUS,
nproOpecTH MPUBBIYKY KOHTPOJIMPOBATh BBIYMCIECHUS, BbIOMpAs MOAXOINAIIMN A CUTyallUu
croco0.

JIEVUCTBUTEJBHBIE YHCJIA

BbINyCKHHUK HAYYUTCS:

1) ucnosnb30BaTh HaYAJIbHBIE MPEICTABIECHUS O MHOXKECTBE JIEHCTBUTENIbHBIX YHUCEIT;
2) Bna/ieTh NOHIATHEM KBaJIPaTHOI'O KOPHSI, IPUMEHSTH €0 B BBIUUCICHUSIX.

BbInyCKHUK IOJYYHT BO3MOKHOCTD:

3) pa3BUTb IMPEACTaBICHHME O YHCIE€ M YHUCIOBBIX CHCTEMax OT HaTypalbHBIX [0
JeMCTBUTENIBHBIX YUCEN; O POJIM BBIYMCICHUN B UEIOBEUYECKOM NMPaKTHKE;

4) pa3BuTh U YriyOUTh 3HAHUS O JECATHUYHOM 3aluCU JIEHCTBUTENBHBIX YuCell (IIEpUOINIECKUE
Y HEMIEPUOIUYECKHE IPOOH).

U3MEPEHUA, IPUBJINKEHU S, OHEHKHN

BbinycKHUK HAyYHuTCS:
1) ucnonp3oBaTh B XOJ€ pEIICHUS 3aJad 3JIEMEHTapHble IPEJCTABICHMS, CBSI3aHHBIE C
npUOIMKEHHBIMY 3HAUEHUSIMU BEIUYUH.

BbInyCKHUK MOJYYUT BO3MOKHOCTh:
2) MOHATh, YTO YMCJIOBBIE JAHHBIE, KOTOPHIE HCIOJIb3YIOTCS AJIS XapaKTEPUCTHUKU OOBEKTOB
OKpPYKAIOIIEr0 MHpa, SBIAIOTCA IPEUMYLIECTBEHHO NPUOMMKEHHBIMU, YTO IO 3aluCU
npUOMKEHHBIX 3HAUEHUH, COJlepKaluXcsd B HH(POPMALIMOHHBIX HCTOYHUKAX, MOKHO CYJIUTh O
HOTPEIIHOCTU NPUOIIMKEHUS;
3) NOHATH, YTO TMOIPEHIHOCTh pe3yjbTaTa BBIYMCIEHUN JOJDKHA OBITh COM3MEpHUMa C
MOTPEIIHOCTBIO HCXOIHBIX JaHHBIX.

AJITEBPANYECKHUE BbIPAKEHUSA
BbinmyckHUK HayuMTCS:
1) BnageTh NOHATUSAMH «TOXKJIECTBO», «TOXKAECTBEHHOE MpeoOpa3oBaHKe», pelaTh 3a1auu,
coJiepskanire OyKBeHHbIE JaHHbIE; padoTaTh ¢ (OpMyliaMu;
2) BBINOJIHATH NPE0OPa30BaHUs BEIPAXKEHUH, COIEpkKAIUX CTETIEHH C LEJIbIMU NOKa3aTeIsIMU U
KBaJIpaTHbIE KOPHU;
3) BBINOJHATH TOKIECTBEHHBIE MPEOOPA30BaHNs PALMOHAIBHBIX BIPAKEHHH HA OCHOBE
IpaBWJI AEMCTBUI HaJ MHOTOWIEHAMHU U ajire0pandyeckKuMU Jpo0simMu;
4) BBINOJIHATH Pa3I0kKEeHNE MHOTOUJICHOB HA MHOYKHUTEIH.
BbInycKHUK MOJIYyYUT BO3MOKHOCTD:
5) Hay4UThCS BBIMOJHATH MHOTOIIArOBbIe IPe00pa30BaHus pAallMOHAIBHBIX BHIPAXKEHUH,
MPUMEHSISI ITUPOKUIA HaOOP cr1ocOOOB U MPUEMOB;
6) IPUMEHATH TOXKIECTBEHHbIE TPe0oOpa30BaHus JUIsl peIICHHs 3a/1a4 U3 PAa3IMYHBIX pa3/iesioB
Kypca (HanmpuMmep, JUIsl HaX0KJISHHs] HanOOJbIIer0/HauMEeHbILIEr0 3HaYeHHsI BBIPDAKEHU ).

YPABHEHUA
BbInyCKHUK HAy4YuTCH:
1) pemaTh OCHOBHBIE BUIbl PALIMOHAIBHBIX YPAaBHEHUN C OJJHOW MEPEMEHHOM, CUCTEMBI IBYX
YPaBHEHUU C ABYMs IIEPEMEHHBIMY;



2) TOHMMATh YpaBHEHUE KaK BAKHEHIITYI0 MATEMATHUECKYIO MOJIEIb JIJISl ONTMCAHUS ¥ U3yUCHHUS
pa3HOOOpa3HBIX PeabHBIX CUTYAIH, PEIIaTh TEKCTOBBIE 3a/1a4H ANTreOpandecKuM METOIOM;
3) npuMeHATh rpaduuecKre IpeaCTaBICHUS ISl UCCIICIOBAHUS YPaBHEHUH, HCCICIOBAHUS U
pEILICHHS CUCTEM YPaBHEHHH C IBYMsI IEPEMEHHBIMH.

BbINnyCKHUK MOJyYUT BO3MOKHOCTh:
4) oBNaIeTh CICNUAIBHBIMU PUEMAMHU PEUICHUS YPAaBHEHUN M CUCTEM YPaBHEHHIA; YBEPCHHO
MPUMEHSTh armapar ypaBHEHUH ISl PEeIIeHUs] pa3HOOOpa3HbIX 3374 U3 MATEMATHKH, CMEKHBIX
NPEIMETOB, TPAKTHKH,
5) npuMeHATh rpaduuecKre IPeICTaBICHUS TSl UCCIICIOBAaHUS ypaBHEHUH, CHCTEM ypaBHEHUH,
cojiepKaiux OyKBeHHbIC KOA(DPHUITUEHTHI.

HEPABEHCTBA

BbInyCKHUK HAY4YUTCS:
1) INOHUMATb W NPHUMCHATH TCPMHUHOJIOTHUKO W CHUMBOJIMKY, CBA3aHHBIC C OTHOLICHUCM
HEPaBEHCTBA, CBOICTBA YHCIIOBBIX HEPABEHCTB;
2) pelaTh JIMHEHHBIE HEPABEHCTBA C OJIHOM NMEPEMEHHOM M MX CHCTEMbI; pelliaTh KBaJpaTHbIE
HEPaBEHCTBA C OMOPOH Ha rpaduueckue mpeacTaBICHHUS,
3) mpUMEHSATH arnmapaTt HePaBEHCTB IS PEIICHU 3a/1a4 U3 Pa3JIMYHbIX pa3/eioB Kypca.

BhINyCKHUK MOJYYUT BO3MOKHOCTh HAYYUThCS:
4) pazHooOpa3HbIM MpuUEMaM JI0Ka3aTeNbCTBA HEPABEHCTB, YBEPEHHO IMPUMEHSTH amnmapar
HEPaBEHCTB ISl PEIICHHUS Pa3HOOOpa3HBIX MaTEMAaTHYECKUX 3a/lad W 3a/ad M3 CMEXKHBIX
MPEIMETOB, IPAKTUKU;
5) npumeHsATh Tpaduueckue MNpeACTaBICHUS IS HCCICAOBAHUS HEPABEHCTB, CHCTEM
HEPABEHCTB, COJIEPKAIINX OyKBEHHBIE KOI(PPUIIUCHTHI.

OCHOBHBIE ITIOHATHA. YUNCJIOBBIE ®YHKIINN
BbinmyckHUK HayuMTCS:

1) moHuMaTh ¥ HUCMONB30BaTh (YHKIIMOHATIbHBIC MOHATUS U SI3bIK (TEPMHUHBI, CUMBOJINYECKUE
0003HaUeHUs ),

2) cTpouTh rpauKy 3JIeMEHTapHBIX (PYHKIMI; UccaenoBaTh CBOWCTBA YMCIOBBIX (YHKLUH Ha
OCHOBE U3YyY€HUs TOBEICHUS UX TPaPUKOB;

3) noHuMaTh (PYHKIMIO KaK BaKHEHIIIYI0O MaTEMAaTUYECKYIO MOJIEIb JJIsl OMUCAHUS IIPOLIECCOB U
SBJICHUM OKPYKAIOLIEro MHUpPA, NPUMEHATh (YHKUUMOHAJIBHBIM S3BIK JUISI ONHCAHUS U
UCCIIEIOBaHMSI 3aBUCUMOCTEN MeXly (pU3MUECKUMH BETHUUHAMU.

BbInycKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCSH:
4) mpoBOIUTH HCCIIEOBAaHUS, CBA3aHHBIE C M3yYEHHEM CBOMCTB (DYHKIMI, B TOM 4ucie ¢
WCIIOJIb30BAaHUEM KOMITBIOTEPA; HAa OCHOBE T'paPUKOB HM3YUYCHHBIX (DYHKIMI CTpOoUTh Oojee
CJIO’KHBIE TpaUKH (KYyCOYHO-3a/1aHHBIE, C «BBIKOJIOTHIMM) TOUYKAMU U T. I1.);
5) ucnonb3oBaTh (PYHKIHMOHAIbHBIE MPEACTABICHUS M CBONCTBA (DYHKUMH i1 pELICHUS
MaTEMaTUUYECKUX 3a7a4 U3 Pa3IMUHBIX pa3/ieoB Kypca.

YUCJIOBBIE ITIOCJIEJOBATEJIBHOCTH

BbinycKHUK Hay4uTCH:

1) mnoHMMaTh M  MCHONB30BaTh  SI3BIK  IOCIEAOBATEIBHOCTEH  (TEpPMUHBI,
CUMBOJINYECKUE 0003HAUEHU);

2) npuUMEHATh (QOPMYINbI, CBSI3aHHBIE C apUPMETUYECKOH U TeOMEeTpUYECKOH
IpOrpeccusiMu, M anmapar, c(OpMHUpPOBAaHHBIA MPH H3YyYEHUH JAPYTUX paslieloB Kypca, K
PEILIEHUIO 3a/1a4, B TOM YUCJIE C KOHTEKCTOM U3 PEAJIbHOM KU3HHU.

BbInyCKHUK MOJIYYUT BO3MOKHOCTH HAYUHUThCSH:



3) pemate KOMOMHUPOBAHHBIE 3a/1a41 C IPUMEHEHHUEM (OPMYIT N-TO YWIEHA U CYMMBbI
MEePBbIX N WIEHOB apu(PMETHUYECKOM W TECOMETPUUYECKOW MPOTPECCHi, TMPUMEHSS NP 3TOM
amnmnapaT ypaBHEHHI 1 HEPABEHCTB;

4) noHumaTh apuPMETHYECKYyI0 M TEOMETPUYECKYI0 MPOrPecCHUu Kak (YHKIHH
HATYpaJIbHOTO AapPTyMEHTA; CBS3BIBATh apU(METHUECKYIO IMPOTPECCHI0 C JIMHEHHBIM POCTOM,
FEOMETPUUECKYIO0 — C 3KCIIOHEHLIUATbHBIM POCTOM.

OIIMCATEJIbHAA CTATUCTUKA

BbinmycKHUK HayYHMTCS

UCIOJIb30BaTh MPOCTEHIINE CIIOCOObI MPEICTABICHUS U aHalu3a CTaTUCTUYECKHUX
JTAaHHBIX.

BbINYCKHUK IOJY4YHT BO3MOKHOCTH
IPUOOPECTH NEPBOHAYAIBHBIM ONBIT OpPraHM3allMd cOOpa JaHHBIX NHPU IPOBEJEHUM OIpoca
0O0IIeCTBEHHOI'O MHEHUS, OCYIIECTBIIATh UX aHAJIU3, MPEACTaBIATh PE3yJbTaThl OIIpOca B BUJIE
Ta0JINLbI, TUArPaMMBbI.

CJIYUAHUHBIE COBBITHUA U BEPOSATHOCTD
BbInyCKHUK HAYYHTCH
HaxXOJUTb OTHOCUTCIIbHYIO 4aCTOTY U BEPOATHOCTD CHy‘l&fIHOI‘O COOBITHS.
BbInyCKHUK IOJIYy4YHT BO3MOKHOCTD !
NpUOOpPECTH ONBIT TPOBEACHUS CIyYalHBIX OSKCIIEPHMEHTOB, B TOM YHCJIE€ C MOMOIIBIO
KOMIIBIOTEPHOI'0 MOJIETIMPOBAHUS, MHTEPIPETALUU UX PE3YyIbTATOB.

KOMBHUHATOPHKA
BbINyCKHUK HAYYHTCS

pemaTb KOMOMHATOPHBIE 3a/1a4M Ha HaX0XJIeHUe YKcia 0ObEKTOB MIM KOMOUHAIHH.
BbInycKHUK MOJIYyYUT BO3MOKHOCTD!

HAy4YUThCsl HEKOTOPBIM CHELMAIbHBIM TPUEMaM pelieH!s] KOMOMHATOPHBIX 3a]1ay.

Paspgen Il.
COOEPXAHUE KYPCA

APUOMETHUKA

Paumnonaabnbie yuciaa.Pacimmpenne MHOKECTBA HATYPaIbHBIX YHCEIN 10 MHOYKECTBA LEIbIX.
MHoOKecTBa LENBIX YUCEIT 1O MHOXKECTBA PAllMOHAIBHBIX. PallnOHAIBHOE YMCIIO KaK OTHOLIEHUE
mn, rje T — LeJ0e YMUCII0, N — HaTypaibHOe. CTENEeHb C IEIbIM MTOKa3aTEeIeM.
JeiicTBuTeabHBIE Yncaa. KBapaTHbI kopeHb U3 uncia. KopeHs TpeTbeil crenenu. 3anuch
KOpHEH C TTOMOIIBIO CTETIEHH C IPOOHBIM TokazareneM. [loHsTue 00 upparoHaTbHOM YHCIIE.
NppannOHaIbHOCTB YK CIIa U HECOU3MEPUMOCTh CTOPOHBI U IMArOHANIA KBajpara. JlecaTuuHbie
MPUOJIMKEHUS UPPAITMOHATIBHBIX Yyncel. MHOKECTBO AEMCTBUTEIBHBIX YHCEN; MPEICTABIICHNE
JNENCTBUTENBHBIX YceN 0ECKOHEYHBIMU NECATUYHBIMU Apo0sMu. CpaBHEHHE NEHCTBUTENBHBIX
yucen. KoopaunaTtHas npsimasi. MI300pakeHne yucen TOYKaMu KOOPAUHATHOM MPSMOH.
YucnoBble TPOMEXKYTKH.
HN3mepenus, npudan:KeHus, oneHKn. Pasmepsl 00beKTOB OKpykaromero Mupa (ot
AIIEMEHTAPHBIX YacTHIl 10 BceneHHol), ITUTeNbHOCTD MPOIIECCOB B OKPYIKAIOIIEM MHpE.
Brinenenre MHOKUTENST — CTENEeHU JIECATH B 3anucH uncia. [Ipubnmkénnoe 3HaueHne
BEJIMYMHBI, TOYHOCTH MpUOIMKeHus. [IpukuaKka v orieHKa pe3yabTaToB BEIYUCICHHIA.
AJITEBPA
Auredpanyeckue BbIpaskeHusi. BykBeHHBbIE BBIpRKEHHS (BBIPAXECHHS C TIEPEMEHHBIMH).
UucnoBoe 3HaueHWe OYKBEHHOTO BbIpakeHUs. JlomycTumple 3HA4YeHHS TEPEMEHHBIX.
[ToncraHoBKa BBIpaKeHUW BMECTO mepeMeHHBIX. [IpeoOpa3oBaHre OYKBEHHBIX BBIpRKCHHH Ha



OCHOBE CBOMCTB apu(METHUECKUX NeicTBUI. PaBeHCTBO OYKBEHHBIX BhIpaskeHHH. TOXIecTBO.
CreneHb C HAaTypaJbHBIM ITOKa3aTesneM U €€ cBoicTBa. OqHOUYNIEHB U MHOrousieHbl. CTeneHb
MHorousneHa. CioxeHue, BBIUMTAHHUE, YMHOKEHHE MHOIOWIEHOB. DOpMyIibl COKpallEHHOTO
YMHOXXEHMS: KBaJpaT CyMMbl M KBajgpar pasHocTd. Dopmyna pa3HOCTH KBaJIpaToB.
ITpeoOpa3oBaHue 1IETOr0 BBHIPAKEHUS B MHOTOWIeH. Pa3iioxkeHne MHOIOWIEHOB Ha MHOMKHUTEIIH.
MHorouiensl ¢ ogHoM nepemeHHon. Kopenb MHOrowieHa. KBajgpaTHbiii TpEXUIEH; pa3ioKEHUE
KBaJpaTHOTO TpEXWIeHa Ha MHOXHUTENH. AnreOpamueckas ApoOb. OCHOBHOE CBOICTBO
anrebpandeckoil npobu. CroxkeHue, BBIYUTAHHE, YMHOXEHHE, JIEJICHHE anreOpanuyecKux
npobeit. CteneHb ¢ LENbIM IMOKa3aTeneM U e€ CBOMCTBA. PammoHanbHBIE BBIPAKEHHS U UX
npeoOpaszoBanus. JlokazaTenbcTBO TOXAecTB. KBanparusie kopuu. CBoiicTBa apuMETHUECKUX
KBaJpaTHBIX KOpPHEH M HUX MPHUMEHEHHE K IMPeoOpa3OBaHUIO YHCIOBBIX BBIPAKEHUH U
BBIYHCIICHUSIM.
YpaBHenusi. YpaBHeHue c¢ ojaHod nepemeHHoil. Kopenb ypaBHeHusi. CBOWMCTBa YHCIOBBIX
paBeHCTB. PaBHOCWIBHOCTH ypaBHeHuil. JluHeliHoe ypaBHeHue. KBagpaTHoe ypaBHEHUE:
dbopMmyna KopHEl kBaapaTHOro ypaBHeHus. Teopema Buera. Pemenne ypaBHeHUH, CBOASIIUXCS
K JJMHEWHBIM U KBajpaTHbIM. [Ipumepsl perieHus ypaBHEHH TPEThbel M YETBEPTOM CTEIEHEM.
Pemenune npoOHO-pallMOHANBHBIX YpaBHEHUN. YpaBHEHHUE C ABYMs NepeMEeHHbIMU. JIuHeiiHoe
YpaBHEHUE C ABYMS NIEPEMEHHBIMH, IPUMEPHI PELICHUs] YPaBHEHUI B LenbIX ynciax. Cucrema
YpaBHEHUH C JByMsl IepeMeHHbIMU. PaBHOCMIbHOCTH cucteM. CucTeMbl JBYX JIMHEHWHBIX
YpaBHEHUH ¢ ABYMsI IEPEMEH HbIMH; pELIEHUE NTOJICTAHOBKOM U cioxxeHueM. [Ipumepsl perienus
CUCTEM HEJIIMHEHHBIX YpaBHEHUW C JABYMs IIepeMEHHbIMU. PelleHue TEKCTOBBIX 3ajay
anredpandyeckuM  crocobom. JlekapToBbl KOOpAMHATHI Ha IUIIOCKOCTU. [ 'paduyeckas
MHTEpIIPETAlUsl YPaBHEHUS C ABYMs MEPEMEHHbIMU. ['paduk JIMHEHHOTO ypaBHEHMs C JABYMs
MEPEMEHHBIMH; YII0BON KOA(D(PUIMEHT MpsMOil; ycloBHe MapauiedbHOCTU NpsAMBIX. [ 'paduku
MPOCTEHININX HEJIWHEHHBIX YpaBHEHW: mapabona, rumnepOoia, OKpPYKHOCTh. [ 'padudeckas
MHTEpIpPETALMs CUCTEM YPAaBHEHH C IBYMs IEPEMEHHBIMHU.
HepaBencrBa. UncinoBble HEPABEHCTBA M MX CBOMCTBAa. HepaBeHCTBO C OIHOM IEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHEilHbIE HepaBEHCTBA € OJHOM mepeMeHHOM. KBanpaTHbie
HepaBeHCTBa. CUCTEMBI HEPABEHCTB C OJTHOM MEPEMEHHOM.
OYHKIUHU

OcHOBHbIE MOHATHS. 3aBUCUMOCTH Mexnay BenuuuHamu. I[lonstue ¢yakuun. OOnacTh
ONpeNielIeHusT W MHOXKECTBO 3HaueHMH @yHkiuu. CrnocoObl 3amanus ¢yHkuuu. ['padux
¢byakuun. CpoiictBa ¢GyHKIMI, wux oToOpakeHue Ha rpaduke. I[lpumepsr rpaduxoB
3aBUCUMOCTEN, OTPAKAIOLINX PEAJIBHBIE TPOLIECCHI.
YucnoBble pyHkuuu. OyHKIUHN, ONMCHIBAIOLIUE MPSAMYI0 U OOpAaTHYIO MPONOPIHMOHATIbHBIE
3aBUCUMOCTH, HUX Trpaduku u cBoiicTBa. JIluneilHas ¢yHkuus, e€ rpaduk M CBOWCTBA.
KBagpatnunas ¢ynkmus, e€ rpaduk m cBoiictBa. CTeneHHbIE (QYHKIMU C HaTypalbHBIMU
nokaszareiasiMu 2 U 3, ux rpaduku u cBoictBa. ['papuku pynkuuit yy=,yx =3 ,y=|x |
YucinoBble mocienoBaTeJbHOCTUH. [loHSATHE 4YMCIOBOW MOCIENOBATENBbHOCTU. 3aJaHue
NOCJIEI0BATENbHOCTU PEKYpPPEeHTHOH (opmysnol u Gopmyioii n-ro uieHa. Apudmerndeckas u
reoMeTpuueckas mporpeccuu. OopMmyibl n-ro WieHa apuPMETHYECKONM U TeOMETPUUECKOU
nporpeccuii, CyMMbl MEpBBIX N-X WieHOB. M3o00paxkeHune uieHOB apudmMeTHuecko u
F€OMETPUYECKON  MPOrpecCMid  TOYKAMH  KOOPJIMHATHOM  IUIOCKOCTH. JIMHEWHBIA W
AKCIOHEHIHUAIBHBIA pOCT. CII0XKHBIE TIPOLIEHTHI.

BEPOATHOCTB U CTATUCTHUKA
OnucaresqbHas craTuctuka. [IpencrapieHue NaHHBIX B BHJIE TAOMUI, AUAarpamm, rpadukos.
CnyuaiiHas u3MeHUMBOCTh. (CTaTHUCTMUYECKHE XapaKTepUCTHUKHW Habopa JaHHBIX: CpelIHee
apudmMeTHUecKoe, MelMaHa, HauboJblllee 1 HaMMEHbIlee 3HaueHus, pazmax. lIpeacrasnenue o
BbIOOPOYHOM HCCIIEIOBAHHH.
Cayuaiinble cOOBITHSI M BEPOSAITHOCTB. [IOHATHE O CITyyaifHOM OMBITE M CIIy4aifHOM COOBITHH.
Yactora ciyuyaitHoro coObiTHs. CTAaTUCTUYECKHH TMOAXOJ K TIOHSATHIO BEPOSTHOCTH.
BeposiTHOCTH ~ MPOTUBOIONIOXKHBIX ~ coObITUH.  He3aBucumble  coObITHA.  YMHOKEHHE



BEpOATHOCTEH. JlOCTOBEpHbIE W HEBO3MOXHBIE COOBITHS. PaBHOBO3MOXHOCTH COOBITHH.
Kitaccnueckoe onpeneneHue BEpOSITHOCTH.
Komo0unaropuka. Pemenne koMOMHATOPHBIX 3a/1a4 mepedopoM BapuaHToB. KomOuHaTopHOE
npaBuiio yMHOKeHus. [lepecTaHOBKY U pakTOpHAIL.

JOI'HKA U MHOXECTBA
TeopeTHKO-MHOKeCTBEHHbIC MOHATHA. MHOXECTBO, JJIIEMEHT MHOXECTBA. 3aJaHue
MHOECTB TEPEYUCICHUEM 3JIEMEHTOB, XapaKTePUCTUUYECKUM CBOMCTBOM. CTaHAapTHBIC
0003Ha4YeHHs] YUCIIOBBIX MHOXkecTB. Ilycroe MHOXecTBO U ero obo3Hauenue. [logmHOXkecTBO.
OO0bearHEHUE W TIEPECEUCHHE MHOXKECTB, Pa3HOCTh MHOXeCTB. WiutrocTpaiusi OTHOLIEHUUN
MEXIy MHOXECTBAMHU € IMOMOIIIbIO AuarpaMm Jiiepa — Benna.
DJieMeHThI JIOTUKH. [IOHATHE O PaBHOCWIBHOCTH, CIEJAOBAHWH, YMOTPEOJICHUE JIOTHUYECKUX
CBSI30K €Ciil ..., MO ..., 8 MOM U MOJILKO 8 MOM Caydde, TOTUIECKUE CBI3KU U, UU.

MATEMATHUKA B UCTOPUYECKOM PA3ZBUTUH

Hctopus QopMupoBaHUS TOHATHUS YHCIA: HATypaJibHbIE 4YHCIA, JAPOOH, HEIOCTATOYHOCTH
palMOHAIBHBIX YMCEN JUIsl TEOMETPUUECKUX M3MEPEHUN, UppaluoHaibHble uynciaa. CTapuHHbIE
cuctembl 3anucu yucen. [pobu B Basunone, Erunre, Pume. OTKpbITHE NECATUUHBIX APOOEH.
Crapunnsle cucteMbl Mep. [ecsatuunbie apobu W MmeTpudeckas cucrema mep. llosBneHue
OTpULATENbHbIX uncen U Hynd. JI. Maraunkuid. JI. Diinep. 3apoxzaeHue aireOpsl B HeJIpax
apudmeruxu. An-Xopesmu. Poxxaenne OykBenHoit cumBonuki. 1. depma, ©. Buer, P. Jlekapr.
Hcropus Bompoca O HaxoXAeHUH (GOpMynT KOpHEH  anreOpanyecKux ypaBHEHHIA,
HEPa3peUIMMOCTh B pajJMKaliax ypaBHEHHH crereHu, Oonbiuned 4etbipéx. H. Tapranbs, k.
Kapmano, H. X. AGenn, D. Tamya. M300peTcHMEe MeTOoma KOOPIWHAT, IO3BOJISIONIETO
MEePEBOINTh T€OMETPUYECKHE 00BEKThI Ha s3bIK anreOpbl. P. Jlekapt u I1. ®epma. Ilpumepst
Pa3IUYHBIX CHCTEM KOOPJIWHAT Ha IIockocTu. 3amada Jleonapao IMuzanckoro (dubonauum) o
Kponukax, yucna dubonayun. 3agaua o maxmaTtHOM gocke. VICTOKM TEopuu BEpPOSITHOCTEH:
cTpaxoBoe Aeio, azapTHble urpsl. I1. @epma u b. [lackans. 5. bepnymu. A. H. Kosmoropos.

Paspen lll.
TEMATWUYECKOE NJ1IAHUPOBAHUE

B TemaTmyeckoM ITaHMPOBAHWUU Pa3JEiIbl OCHOBHOTO COJIEPXKAHUS [0 TE€OMETPHUHU
pa3buThl Ha TeMbl B XpoHojoruu ux u3ydeHuss no YMK «Anrebpa 7-9»: aBropsr U.U.
3ybapesa, A.I'. Mopakosud M.: Muemosuna, 2011 r.

B TemarnueckoM TJIaHUPOBAHUM  COJEPKHUTCS  ONUCAHHWE BO3MOXHBIX  BHJIOB
NEeSTeIbHOCTH  y4YallMXcsi B IPOIECCE YCBOEHUS COOTBETCTBYIOLIETO COJEpKaHUS,
HaIpPaBIIEHHBIX HA JIOCTIKEHUE MOCTABIEHHBIX 11eJeil 00yueHus. DTO OPUEHTUPYET YUUTENs
Ha YCWJIEHUE JESITEeNbHOCTHOIO MOAX0Aa B OOyYeHUHM, Ha OpraHU3alUi0 pazHooOpa3HOU
y4eOHOW  JIeATENbHOCTH, OTBEYAIOIICH  COBPEMEHHBIM  ICHUXOJOTO-TEJarornyecKum
BO33PEHUSIM, HA UCIIOJIb30BAHUE COBPEMEHHBIX TEXHOJOTHM.

B ocHOBHOe mporpaMMHOE cOJAEp)KaHHE BKIIOYAIOTCSA JIOMOJIHUTENIbHbBIE BOIMPOCHI,
CTIIOCOOCTBYIOIINE Pa3BUTHI0 MAaTEMaTHYECKOTO KPYro3opa, OCBOCHHUIO OoJiee MPOIBUHYTOTO
MaTeMaTHYeCKOro ammnapaTa, MaTeMaTHYeCKUX CrocoOHocTed. Pacumpenue conepxaHus
reOMETPHUECKOro 00pa30BaHUs B 3TOM Cllydae JaéT BO3MOXHOCTH CYIIECTBEHHO OOOTaTHTH
Kpyr pemaeMblx 3ajnad. JlomosHuTeNnbHBIE BONPOCHI B NPUMEPHOM TEMaTHYECKOM
TUTAHUPOBAHHUH JIAHBI B KBAJIPATHBIX CKOOKax. [lepedeHp 3THX BOMPOCOB HOCHUT PEKOMEH/IA-
TEJIbHBINA XapakTep.

Tembl pa3nena «BEepOATHOCTb M CTAaTHCTHKA» PAacCMAaTPUBAIOTCS B paMKaX H3y4YEHHS
JPYTUX TEM Kypca anreopsbl.



A.T. MopakoBu4 «AJireopa, 7», «Aareopa, 8», «AJureopa, 9»

Aureopa

7 xkiaacce

HaumenoBanue pasgena
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Buapt y‘le6HOI/I JACATCIBbHOCTHU

MaremaTnueckuii SI3bIK.
MaremaTtnueckas
MOJIETIb.
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eBEINOIHATE 2IeMEHTapHbIE 3HAKOBO-CUMBOJIHUYECKUE JecTBUS,
TIPUMEHSTH OYKBHI [UII 0003HAYCHHUS

YHCe, JUIS 3alMCH OOIINX YTBEP)KICHHIA;

® COCTaBJIATh OYKBEHHBIE BRIPAKEHUS 10 YCIOBUAM, 3aJaHHBIM CJIOBECHO,
PHUCYHKOM HIIH YEPTEXKOM;

® BBIYHCIISITH YUCIIOBOE 3HAYCHUE OYKBEHHOTO BHIPaKEHHUS;

® HaXOJUTh 00JIACTh JOMYCTUMBIX 3HAUEHUI IepEeMEHHBIX B BBIPAKECHHH.
e Pacnio3HaBaTh JIMHEIHbIE YPABHEHUS, PEIIATh JUHECIHBIC YPAaBHEHUS U
YPaBHEHHS, CBOJAIIUECS K HUM.

e PeriaTh TEKCTOBBIE 33/1a41 aNreOpandecKiM CIiocoOOM: IEPEeXOUTh OT
CJIOBECHOH (hOPMYIMPOBKH

3a7a4M K anreOpandecKoil MOJICNH ITyTEM COCTABJICHHUS yPaBHEHHMS, PEIIaTh
COCTaBJICHHOE

YpaBHEHHE, HHTEPIIPETUPOBATh PE3YIIbTAT.

® COCTaBIIATh (MHANBUIYaIbHO WIH B TPYIIIE) IUIAH PELICHUS MPOOIEMBbI;
® paboT 10 TUIaHy, CBEPSIIOT CBOU JEHCTBHSA C LENBIO U, IPH
HEOOXOMMOCTH, UCTIPABIISIIOT OLIHOKH

CaMOCTOSATENIFHO (B TOM YHCIIE U KOPPEKTUPYIOT IJIaH);

® B TUAJIOTE C YYUTEIEM COBEPILIEHCTBOBATH CAMOCTOATENIBHO
BbIpabOTaHHBIE KPUTEPUH OICHKH;

® 1ICIIOJIb30BATh JOKA3aTEIbHYI0 MAaTEMaTUUECKYIO PEUb;

e paborath ¢ HHpOpManue, B TOM YUCIIE U C Pa3INIHBIMH
MaTeMaTHYECKUMH TEKCTAMU;

® YMETb UCTOJIb30BaTh MaTEMATUUECKUE CPENCTBA [UI U3YUEHHS U
OTHCaHMA PEaTbHBIX IPOLECCOB U

SIBJICHUH.

Jluneiinas QyHKIM.

¢CTpOouTh Ha KOOPAWHATHOMN IJIOCKOCTH TOYKU M (DUTYPHI 110 33 JaHHBIM
KOOpAWHATaM, ONpPEeAeTsATh

KOOPAWHATHI TOUEK.

e OnpenensiThb, ABIASTCS JIM Mapa YUcell peliCHNeM JaHHOTO YPaBHEHHS C
JIByMs IEpEMEHHBIMU;

MIPUBOJUTH MIPUMEPHI PEIIeHIH YpaBHEHUH C TByMs IEpPEMEHHBIMH;

e PemraTs 3agaun, anreOpandecKoii MOJENbIO KOTOPBIX SIBISIETCS YpaBHEHUE
C IByMsI II€pEMEHHBIMU;

HaXOAMTh LIeJIbIE pEeIeHus repedopa.

e CtpouTs rpauku THHEIHBIX yPaBHEHUH C IBYMS IIEPEMEHHBIMU.

© BEIUUCISITh 3HAUCHUS JTMHEWHOW (DYHKIIMH, COCTABIATH TaOIUITHI
3HauYCHHUH QyHKIUH.

e CtpouTts rpaduk TMHEHHON QYHKITUH, OTIMCHIBATh €€ CBOWCTBA HA OCHOBE
rpaguyecKux

MpeICTaBICHUH.

e [Toka3pIBaTh CXEMaTUUECKHU 10JIO)KEHUE HA KOOPAUHATHON IIIOCKOCTH
rpadukoB pynkunit Buna y =kx, y = kx + b B 3aBUCHMOCTH OT 3HaUE€HHH
k03¢ ¢unnentos k u b;

 BBIZCTIATH U GOPMYNHNPOBATH MO3HABATEIBHYIO 11eb. OCO3HAHHO H
IPOU3BOJIBHO CTPOUTH PEUEBBIE




BBICKA3bIBAaHHS B YCTHOW M IMCBMEHHOI (hopme;

e CraBuUTh Y4eOHYIO 331a4y Ha OCHOBE COOTHECEHHUS TOTO, UTO Y)KE
U3BECTHO U YCBOEHO, U TOTO, UTO

elle HeM3BECTHO;

e C 10CcTaTOYHOI MOJHOTON M TOUHOCTBIO BBIPAXAaTh CBOU MBICIIHU B
COOTBETCTBHH C 33Ja4aMU U

YCIOBUSIMA KOMMYHHKAIIIH;

¢ BrijensaTs U 0CO3HABATH TO, YTO yXKE YCBOEHO U YTO €Ile MOANIEKUT
YCBOCHUIO, OCO3HABATH Ka4€CTBO

Y YPOBEHb YCBOCHHUSL.

Cucrembl 1ByX
JIMHEMHBIX
YpaBHEHUU C JIBYMSI
MIEPEMEHHBIMU.
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e PemaTh crcTeMbl ABYX JIMHEHHBIX YPaBHEHUH C IBYMSI IEPEMEHHBIMU
rpau4IecKu, METOJOM

MOACTAHOBKH, METOJIOM aNre0pandecKoro CIOKEHUS.

e PeraTh TEKCTOBBIE 33/1a41 alNreOpandecKiM CIiocoOOM: IEPEeX0oUTh OT
CIIOBECHOH (hOpMYyITHPOBKU3aTAYH K aNreOpandecKoit MOIEIH ITyTEM
COCTAaBJICHUS CUCTEMBI JINHEHHBIX YPaBHEHUH, pellaTh

COCTaBJICHHYIO CUCTEMY YpaBHEHHU, HHTEPIPETUPOBATh PE3yJIbTar.

¢ KoHCTpynpOBaTh SKBHBAJIICHTHBIC PEUECBHIC BBICKA3bIBAHMS C
UCIIOJIb30BaHUEM aIreOpanyeckoro u

Te€OMETPHUECKOTO S3BIKOB.

e Vcnionp30BaTh PyHKIHOHATBHO-TpapUIECKUE TPEACTABICHUS UL
peIIeHNs U UCCIIEeJOBAHUS CUCTEM

YpaBHEHHUH.

e BoiiBuraTh BEpCHH peIIeHHs TPOOIEMBI, OCO3HABATh (U
HHTEPIPETUPOBATH B CIydae

HEOOX0IMMOCTH) KOHEUHBIN pe3ysbTaT, BHIOUPATh CPEICTBA JOCTHIKEHHS
LETN U3 TIPEUIOKECHHBIX, a

TaKKe YIUTHCS MCKATh X CAMOCTOSTEIHHO;

e CocTaByiATh (MHAMBUIYAIBHO WIH B TPYIIIE) IUIAH peIICHHUs IPOOIEMBI;
e YMeTh UCIOJIb30BATh MaTEMaTHYECKHE 3HAHUS [T PELICHUS PA3IUYHBIX
MaTeMaTHYECKHX 3a1ad 1

OLICHKH IIOJTy4CHHBIX PE3yJIbTAaTOB;

e YMeTh UCIOJIB30BATh TOKA3aTEeIbHYI0 MAaTEMaTHYECKYIO PEUb;

e YMeTh paboTaTh ¢ HHPOPMALIKCH, B TOM YHUCIIC U C PA3THYHBIMHU
MaTeMaTHIECKIMHU TEKCTaMHU;

e YMeTh UCIOJIH30BATh MATEMATHIECKHE CPEACTBA AT U3YUCHUS U
OIMCaHMs PEATbHBIX IPOIIECCOB U

SIBIICHUH.

Crernensb ¢
HaTypaJbHbIM
MokazarejieM u e€
CBOMCTBA.

e QopMyIUpPOBATH OINPEEIICHUE CTENEHU C HATypalbHbIM IIOKa3aTesieM, C
HYJIEBBIM [10Ka3aTeEM;

o DopMYIHPOBATH , 3AMKUCHIBATH B CHMBOJIHUECKOM (hopMe 1 000CHOBHIBATH
CBOMCTBA CTEIIEHU C LIEJBIM

HEOTpULATENIbHBIM [10Ka3aTeIEM;

o [IpUMEHATH CBOMCTBA CTETICHU [UIA MIPpeoOpa30BaHus BRIPaKCHUH H
BBIYHCIICHUM.

¢ Bocrpou3Bouts HopMyITHPOBKH ONpeAeICHAN, KOHCTPYHPOBATh
HECJIOKHbIE OTpEeIeNICHUs

CaMOCTOSTENIBHO.

¢ Bocripon3Bomuth hopMyITHPOBKH H JOKA3aTEIHECTBA H3YICHHBIX TEOPEM.
Koncrpyuposats

MaTeMaTHUYeCKHE MPEJIOKEHUS C IOMOLLBIO CBA3KU €C/1U..., MO...

o BriaensaTe 1 popMyITHpPOBaTh MO3HABATEIBHYIO 11eb. OCO3HAHHO U
MIPOU3BOJILHO CTPOUTH PEUEBBIE

BBICKa3bIBaHUS B YCTHOU M MMMCbMEHHOM (hopme;

o CtaBuTh y4eOHYIO 3a]]a9y HA OCHOBE COOTHECECHHUS TOTO, UTO YIKE
M3BECTHO M YCBOEHO, U TOTO, YTO

el1e HEU3BECTHO;

oC J0CTaTOYHOU MOJHOTON M TOUHOCTBIO BBIPAXKAaTh CBOU MBICIIH B
COOTBETCTBUH C 3a/1a4aMU U

YCJIOBUSMH KOMMYHHKAITUH,

OIHOYWIECHBI.

® BrinonHATh HeﬁCTBHH C OJHOYJICHAMU.




Apudmernaeckue
oTiepaIuu HaJ

¢ BriensaTs u GopMyIHpOBaTh MO3HABATEIBHYIO 11e7h. OCO3HAHHO 1
MIPOU3BOJILHO CTPOUTH PEUEBBIE
BBICKa3bIBaHUS B YCTHOW U MUCHMEHHOH (hopMe;

OJHOYJICHAMM.
e CraBUTh y4eOHYIO 3a1a4y Ha OCHOBE COOTHECEHHS TOTO, UTO yXkKe
W3BECTHO M YCBOEHO, M TOTO, YTO
elle HeM3BECTHO;
e C /10cTaTOYHOI MOJIHOTOW ¥ TOYHOCTBIO BBIPaKaTh CBOM MBICIIH B
COOTBETCTBHH C 33Ja4aMU U
YCIOBUSIMA KOMMYHHKAIIH;
o BriesisiTh M 0CO3HAaBATh TO, YTO YK€ YCBOCHO U YTO €IIE TOATIEKHUT
YCBOCHHIO, OCO3HABATh Ka4€CTBO
Y YPOBEHb YCBOCHUST,;
o CTpyKTYpUpOBAaTh 3HAHHUS;
e YMeTh HCIOJIB30BATh JOKA3aTeIbHYI0 MAaTEMaTHUECKYIO peUb;
e YMeth pabotarh ¢ HHpOpMaNUEH, B TOM YUCIIE U C PA3INYHBIMU
MaTEeMaTHIECKIMHU TEKCTAMH.
MHuorousieHsl. 15 ® BEIONHATE IEHCTBYS C MHOTOYJIEHAMH; JI0KA3bIBaTh (DOPMYJIIBI
Apudmerndeckue COKpAaIEHHOTO YMHOKEHHS, 3
oTepaINH Hal MPUMEHATH UX B IPE0OPa30BAHMAX BEIPAKCHNH U BHIYNUCICHHUSAX.
o [IpumeHsTh pa3nuyHbie (OPMBI CAMOKOHTPOJIS IIPH BHITOJITHEHUH
MHOTOYJICHAMH. peoBpasopamuii,
o BriesisiTh ¥ 0CO3HABATH TO, YTO YK€ YCBOSHO M UTO €IIe MOJICHKHUT
YCBOEHUIO, OCO3HABATh Ka4€CTBO
Y YPOBEHb YCBOCHUSI,;
e YMeTh NpecTaBIIsATh KOHKPETHOE COZIEepKaHIe M COOOIAaTh €To B
MUCBMEHHOMU U YCTHOMH (hopme;
¢ C 10CTaTOYHOH MOJHOTOM M TOYHOCTHIO BBIPA)KaTh CBOM MBICIIHU B
COOTBETCTBHH C 33Ja4aMu U
YCIIOBUSIMUA KOMMYHHKAIHH;
e PaboTas 1o miaHy, CBEpATH CBOU JIEHCTBHSA C LENBIO H, IPH
HEO0OXOIMMOCTH, UCTIPABIISITH OMINOKH
CaMOCTOSITEIIBHO;
e BocriponsBoauTh hOpMyYINPOBKH ONPEAETICHUH, KOHCTPYHPOBAThH
HECJIOXKHBIE OTIPECIICHNUS
CaMOCTOSITEIIBHO;
e YMeTh HCIOJIb30BATh JIOKa3aTEeIbHYI0 MATEMAaTHUECKYIO PEeUb;
e YMeth paboTars ¢ nHpOpMaNneH, B TOM YUCIIE U C PA3INIHBIMU
MaTeMaTHYECKHUMHU TEKCTaMHU;
e CocTaByiATh (MHAMBUIAYAIBHO WIH B TPYIIE) IUIAH PEIICHHUS IPOOIEMEI;
e PaGoTath 110 1I1aHy, CBEPSIFOT CBOM JEHCTBHS C LETBIO U, IPU
HEOOXOIMMOCTH, UCTIPABIISIFOT OLIMOKH
CaMOCTOATENHHO (B TOM YHCIIC ¥ KOPPEKTUPYIOT IUIaH);
e PaboTath ¢ uHpOpMAaIKeH, B TOM YHCIIe
Y C Pa3IMYHBIMH MaTEMaTHYEeCKUMHU TEKCTaMHU.
Paznoxenue 15 ® BEINONHSTE pa3iioyKeHne MHOTOYICHOB Ha MHOYKUTENU M COKPALIeHHE
MHOTOWICHOR Ha anreOpanmdecKux Ipooeit;
MEOKHTENH. ® BBIJISIISIT U (POPMYIIMPOBATH MO3HABATEIbHYIO 11eb. OCO3HAHHO U

MPOM3BOJILHO CTPOHUTH PEUYEBbIC
BBICKA3bIBAaHMS B YCTHOH M IMCBMEHHOI (hopme;

¢ CTaBUTh y4eOHYIO 3a1a4y Ha OCHOBE COOTHECEHHUSI TOTO, UTO YKe
W3BECTHO ¥ YCBOEHO, M TOTO, YTO

elle HEM3BECTHO;

e C 10CTaTOYHOI MOTHOTON M TOYHOCTHIO BBIPAXKATh CBOW MBICIIH B
COOTBETCTBUM C 337a4aMU U

YCIOBUAMHU KOMMYHHKAIIUY;

® BriensaTe 1 0CO3HABATH TO, YTO yXKE YCBOEHO M YTO €IIe IMOIJICKUT
YCBOEHHIO, 0OCO3HABaTh Ka4eCTBO

1 YPOBEHb YCBOCHWS;

e CTpyKTypUpOBaTh 3HAHUS;

e BrlpaxaTb CMbICI CHTYallH PAa3IMYHBIMU CPEACTBAMHU (PUCYHKH, CXEMBI,
CHUMBOJIBI, (POPMYIIBI).




8 DyHKiHs Y = X2 . 9 . BLI‘IPICiI)ITB 3Haqefm}1 GyHKIHA y = X2 U 'y = - X2, COCTaBJIATh TaOIMIIBI
3HAa4YCHUH PyHKIUY;
o Ctpouth Tpaduku GyHKIUH y = X2 Uy = - X2 H KYCOUHBIX (DYHKITUH,
OIUCHIBATH X CBOMCTBA Ha
OCHOBE TpaUIeCKUX MPEACTaBICHHN.
e llcniosib30BaTh PyHKIMOHAIBHYIO CUMBOJIMKY /IS 3aIIMCH pa3HOOOpa3HbIX
(hakTOB, CBSI3aHHBIX C
paccMaTpuBaeMBIMH (DYHKIMSIMH, 000TaIIast OTBIT BHIIIOJIHEHHUSI 3HAKOBO-
CHUMBOJIMYECKHUX NEUCTBUH.
e CTpouTh peueBble KOHCTPYKIUH C UCIOIb30BaHNEM (DYHKIIHOHATBHON
TEPMUHOJIOTHIH.
® BBLJICISITH U POPMYIIMpPOBATH MO3HABATEIbHYIO 11eb. OCO3HAHHO U
MIPOM3BOJIFHO CTPOUTH PEUCBHIC
BBICKa3bIBaHUS B YCTHOW U MUCEMEHHOH (hopMe;
e CtaBUTh y4eOHYIO 3a1a4y Ha OCHOBE COOTHECEHHS TOTO, UTO yXKe
W3BECTHO M YCBOEHO, M TOTO, YTO
elle HeM3BECTHO;
o C 1oCTaTOYHOI MOTHOTON M TOYHOCTHIO BRIPAXKATh CBOU MBICIIH B
COOTBETCTBHH C 337a4aMU U
YCIIOBUSIMUA KOMMYHHKAIHH;
® BriensaTe 1 0CO3HABATH TO, YTO YXKE YCBOCHO M YTO €IIE IOJICIKUT
YCBOCHUIO, OCO3HABATh KaueCTBO
Y YPOBEHb YCBOCHUSI,;
¢ BripakaTh CMBICI CUTYAIlMH PA3TUYHBIMHU CPEICTBAMHE (PUCYHKH, CXEMEI,
CHMBOJIBI, HOPMYIIBI);
® COCTaBJIATH (MHIUBUIYaJIHHO WU B TPYIIIE) IDIaH PEIICHUS TPOOIEMBL,
e PaboTtaTh 0 IUIaHy, CBEPSIOT CBOM JIEHCTBHSA C EIBIO U, TIPU
HEOOXOIMMOCTH, UCTIPABIISIIOT OLIMOKH
CaMOCTOSATENIBHO (B TOM YHCIIE U KOPPEKTUPYIOT IJIaH);
e PaboTaTh ¢ HHpOpMAaIHCii, B TOM YUCIIE U C Pa3INIHBIMH
MaTeMaTUYECKHMHU TEKCTaMH.

9 DJIeMEHTHI 4 e II3BiIekath HHYOPMAIHIO U3 TAOJIHIl U TUATPAMM, BHITIOTHATH

ONMcaTeIbHOM BBIYHCIICHHS 10 TAOJMYHBIM JaHHBIM,
CTATHCTHKH OPraHU30BBIBaTh MH(GOPMAIUIO B BUJIE TAOJIMI] U AUATPAMM.

e [IprBOUTH IPUMEPHI YUCIIOBBIX JAHHBIX, HAXOAUTH CpE/IHEE
apuGMETHIECKOEe, MOAY YHUCITOBBIX
HaOOpOB.
o CTpyKTYpUpOBAaTh 3HaHHS. BhIpaxaTh CMBICI CUTYallMH Pa3IMYHbIMU
cpencTBaMu (PUCYHKH, CUMBOJIBI, CXEMBI, 3HAKH);
e YMeTh NpeJcTaBIIsiTh KOHKPETHOE CoJlepKaHie U COO0IIaTh ero B
MUCBMEHHOU M YCTHOM (hopMe;
e C 0CTaTOYHOM MOJHOTOM U TOYHOCTBIO BBHIPAKATh CBOU MBICIIHU B
COOTBETCTBHUH C 331a4aMH U
YCIOBUAMU KOMMYHHKAIINY;
e YMeTh HCIOJIb30BaTh MaTEMaTHYECKUE 3HAHMS JUIS PELICHHS PA3IMYHBIX
MaTeMaTHYECKUX 3a7ad H
OIICHKH TOJYIEHHBIX PE3YIbTaTOB;
¢ YMeTh HCIOJB30BATh TOKA3aTCIHHYI0 MATEMAaTHICCKYIO PEUb;
® YMeTh paboTath ¢ HHPOPMALIKEH, B TOM YHCIIE U C Pa3THYHBIMU
MaTEeMAaTHYECKUMH TEKCTAMU;
¢ YMeTh HCIOJIh30BATh MATEMATHICCKHE CPEACTBA IS H3YICHUS H
OIHCAHMS PEaTbHBIX IPOIECCOB U SIBICHUM.

10 HOBTOpeHI/Ie. 13 ¢ BrigBuraTh BEpCHU PEIICHHUS MPOOIIEMBI, 0CO3HABATH (U

HUHTEPIPETUPOBATH B CIydae
HE00XOIMMOCTH) KOHEUHBIH pe3yIbTaT, BRIONPATh CPEACTBA JOCTIKCHHUS
LEeNN U3 TPEUIOKEHHBIX, a

TaKXe NCKaTh UX CAMOCTOSATENBHO;

e CocTaBisiTh (MHAMBUAYAJIBHO WIN B TPYIIIE) IJIaH PEIICHHUS TPOOIIEMBI;
e PaboTath 110 1I1aHy, CBEPSTH CBOM AEHCTBHUS C LIETbIO U, IPU
HEOOXOIMMOCTH, UCTIPABIIATE OIIHOKH

CaMOCTOSTENIFHO (B TOM YHCJIE ¥ KOPPEKTHPOBATH IUIaH);




¢ B nmasore ¢ yuureneM coBepIICHCTBOBATH CAMOCTOSTEIBHO
BBIPa0OTaHHBIE KPUTEPUH OLICHKH;

® HCIIOJIBb30BAaTh J0KA3aTENbHYI0 MATEMaTHIECKYIO Peyb;

e PaboTath ¢ uHpOpMAaIHEii, B TOM YUCIIE U C Pa3IHIHBIMU
MaTeMaTHYeCKHMHU TEKCTaMH;

e YMeTb HCIOJIb30BaTh MaTEMAaTHIECKHE CPEACTBA JUIsl H3yUCHHS U
OIMCaHMs PEATBHBIX IPOIIECCOB U

SIBJICHU;

e YMeTh caMOCTOSTENEHO OPraHU30BhIBATh YU€OHOE B3aMMOICHCTBHE B
rpymre (onpeaenstoT oomurie

LeJIH, JOTOBApUBAIOTCS JPYT C APYTOM H T.1.);

e OTCTanBaTh CBOIO TOUKY 3PEHUS, IPUBOJIUTH APTYMEHTHI, TOTBEPIKAAs

ux (aKTamu;

e B nuckyccuu yMeTb BBIABHIaTh KOHTPAPTYMEHTHI;

® BEIJISNISTH U POpMyYIMpOBATh MO3HABATEIbHYIO 1eb. ® OCO3HAHHO U
MPOU3BOJILHO CTPOHUTH PEUEBEIC

BBICKA3BIBAHMS B YCTHOW M MUCBMEHHON (opMe;

e CtaBUTh Y4eOHYIO 331a4y Ha OCHOBE COOTHECEHHUS TOTO, UTO Y)KE
W3BECTHO ¥ YCBOEHO, M TOTO, YTO

elle HeM3BECTHO;

e C 10CcTaTO4YHOI MOTHOTON M TOUHOCTBIO BBIPAXKAaTh CBOU MBICIIH B
COOTBETCTBHH C 33Ja4aMU U

YCI0BUAMHU KOMMYHUKAIUH,

e BriensiTh 1 0CO3HABATH TO, YTO YK€ YCBOCHO M UTO €IIE MOJIECKHUT
YCBOGHHIO, 0CO3HABaTh Ka4eCTBO

U YPOBEHb YCBOEHHS,

e YMeTh NpecTaBiIsATh KOHKPETHOE COlepKaHNe M COOOIATh €To B
MUCBMEHHOU U YCTHOM (opme;

¢ C 10CTaTOYHOH MOJHOTOM M TOYHOCTBIO BBIPA)KaTh CBOM MBICIIH B
COOTBETCTBHUH C 331a4aMU U

YCI0OBUAMHU KOMMYHUKAIUH,

e BeipaxaTb CMBICH CHTYaIlH PAa3IHMIHBIMHU CPEACTBAMHU (PUCYHKH, CXEMBI,
CHMBOJIBI, popMyIIBI).
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o [IOBTOPSIIOT MOHATHUS CTEIICHb, OJJHOUJICH.

© BRINMOTHATH AEUCTBUS ¢ OJHOWICHAMH U CTETICHAMH.

e CocTaByATh (MHAMBUIYANbHO WIH B TPYIIIE) TUIAH
peIIeHus MPoOIEMET;

e PaboTaTh Mo TUIaHy, CBEPSATH CBOU JCHCTBUSI C IIENbBIO U,
TP HEOOXOTUMOCTH, MCTIPABIIATH OIIHOKU
CaMOCTOSTENFHO (B TOM YHCIIE U KOPPEKTHPOBATh IUIAH);
e B nmanore ¢ yuuTeneM COBEpIIEHCTBOBATh
CaMOCTOSATENILHO BEIPaOOTaHHBIE KPUTEPUH OLICHKH;

® JICIIOJIb30BATh JOKA3aTENbHYI0 MaTeMaTHIECKYIO PeUb;
e PaGoTaTh ¢ nH(popManKen, B TOM YHCIIE U C Pa3TMIHBIMH
MaTeMaTHYECKUMU TEKCTAMU;

Anrebpanyeckue 1poou
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e Pacnio3HaroT anrebpamdeckue qpoou.

e Haxoast MHOECTBO JOMYCTUMbBIX 3HaYE€HUN NTEpEMEHHON
anredpandeckoi apoou.

o Haxo T paiyioHaIbHBIM CIOCOO0M 3HAYCHHE




anredpandeckoii ApodH, 000CHOBBIBAIOT CBOE PEIICHHUE,
YCTaHaBJIMBAIOT, IPH KaKNX 3HAYCHUAX IIEPEMEHHON HE
MMEET CMBICIIa anredpandeckas Apoob.

e [IpUMEHSIOT OCHOBHOE CBOIMCTBO APOOHU MpH
peoOpa3oBaHUH aNredpandecKix Apoder U ux
COKpAIICHHUH.

e Haxonsat 3HaueHue 1poOu Ipy 3aJaHHOM 3HAYE€HHU
[IEPEMEHHOM.

o [IpeoOpa3zoBBIBAIOT MaphI anredpandeckux apodeit k
JIpoOH C OANHAKOBBIMY 3HAMEHATEIISIMH. ® PackianpiBaroT
YHCIIUTENh U 3HAMEHATEIb P00 Ha MPOCTHIE MHOKUTENIN
HECKOJIBKIMH crioco0amu. e Mcronb3yioT anropuTMel
YMHOXCHUS U JIeNIeHHs Ipo0Oel, Bo3BeJeHUs 1po0H B
CTEIICHb.

e IIMeI0OT peCTaBICHHE O, yMHOXKEHUE, ICICHAN U
BO3BEJICHUH B CTEIICHb YHCIIA.

e YIIpOIIAIOT BEIPAKCHNS, UCTIONB3YS ONPE/ICICHIE
CTEIIeHU C OTPULATENILHBIM [TOKa3aTeJIeM 1 CBOHCTBA
CTENeHN

e CTaBUTh y4eOHYIO 3a71a1y Ha OCHOBE COOTHECEHHS TOTO,
YTO YK€ U3BECTHO U YCBOCHO, U TOr'0, YTO

ele HEU3BECTHO;

e C I0CTaTOYHOM MOJHOTOM U TOYHOCTBIO BBIPAXKaTh CBOU
MBICJI B COOTBETCTBHH C 33Ja4aMH 1

YCIOBUSIMHA KOMMYHHKAITIH;

® BriiesisiTh M 0CO3HABATh TO, YTO YK€ YCBOCHO U UTO €l1Ie
MOJJIEKUT YCBOSHHIO, OCO3HABATh KAYECTBO

Y YPOBEHb YCBOCHUS;

o Bpra)KaTI) CMBICJI CUTYalluu pa3JIM4YHbIMU CPEACTBAMU
(pUCyHKH, CXEMBI, CHMBOJIBI, POPMYIIBI);

® COCTaBJIATH (MHIUBHUIYaJIbHO WIHU B IPyMIE) MIaH
penieHust mpoOIeMsl;

QyHKIUA Y = Jx
CBolicTBa KBaJpaTHbIX
KOpHEH.
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eOmnpenessioT NOHATHS, IPUBOAUTH 10Ka3aTEIbCTBA.
©3anuChIBAIOT JII000€ PALMOHAIBHOE YUCIIO B BUJE
KOHEYHOH ECATUIHOHN IpoOH 1 HA00OPOT.

e[lo anroput™my cTpoAT rpaduk QyHKIUH, YUTAIOT U
OIMCHIBAIOT CBOMCTBA.

eUuraror rpaduku QyHKUMI, peimaroT rpaduiecku
YpaBHEHHSI U CUCTEMBI YpPaBHEHHH.

o[ IpyMEHAIOT CBONCTBA KBAaAPATHBIX KOPHEH I
YIIPOIIEHHMS BHIPAXKEHUH 1 BBIYUCICHHUS KOPHEH.
eBEIMOMHAIOT 00JIee CI0XKHBIE YIPOIIEHHUS BRIPAXKESHUIN
HanOosee palMoHaIbHBIM CIIOCOOOM.

eBLIYNCIIAIOT 3HAUCHNS KBaIPATHBIX KOPHEH.

e3HAIOT 0 MPeoOpa30BaHNHU BRIPAKEHUH, 00 omepanusix
W3BJICYEHHS KBaJAPATHOTO KOPHS M OCBOOOXKIECHUE OT
HpPPalMOHATIHFHOCTH B 3HAMEHATEle.

ePacKiIaIpIBaIOT BRIPAXKEHHS HA MHOXKHTEIH CIIOCOO0OM
TPYNITUPOBKH, UCHIOTB3YS ONpe/IeIeHHe U CBOWCTBA
KBaJPaTHOTO KOPHS.

e BocripousBoauTh hOpMYINPOBKH OIIPEAEIECHUMH,
KOHCTPYHPOBATh HECIIOKHBIE ONPECTICHUS
CaMOCTOSITEIIFHO;

e YMeTh UCIOIb30BATh J0KA3aTEIbHYI0 MATEMaTHUECKYIO
peds;

e YMeTh paboTtaTh ¢ HHpOpMaNUei, B TOM YUCIIe U C
Pa3IMIHBIMA MaTEeMaTHUECKUMH TEKCTAMU;

e CocTaBisTh (MHOUBHAYaIbHO WIX B IPYIIIE) IUIaH
pemeHus mpooIeMsl;

e PaboTaTh 10 MJ1aHy, CBEPAIOT CBOU JACHCTBHSA C IIETBIO H,
P HEOOXOJUMOCTH, CTIPABIISIOT OMIMOKH




CaMOCTOATENLHO (B TOM YHCIIC ¥ KOPPEKTUPYIOT IUIaH);
e PaboTath ¢ uHpoOpMaIyei, B TOM YHCIIe
Y C pa3IMYHBIMU MaTEMaTH4YECKUMH TEKCTaMHU.

KBanpatuunas ¢yHkius.

OyHKIUA Y = 5 .
X
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oCtpost rpaduK QyHKINH.

©3HAIOT CBOMCTBA (DYHKIIMH M MOTYT UX OIUCATH MO
rpaguKy MOCTPOSHHOH (QYHKIUH.

ePemaroT rpadyuuecku ypaBHEHUS M CHCTEMBI YpPaBHCHHH,
OTIPEJIETATh YUCIIO PEIICHNI CUCTEMBI YPaBHEHUIT C
TTOMOIIIBIO TPaQHUIECKOTO METOIA.

eMoryT ynpormaTh GyHKIHOHAIbHBIC BEIPAKEHHUS, CTPOUTD
rpaduKy KyCOYHO-3aaHHBIX (YHKITHIL.

e[lepexomsT ¢ sA3bIKa GopMyIT Ha S3BIK TpadUKOB U
Ha00OPOT.

eOrmpeaessoT YUCII0 KOPHEH ypaBHEHHUS U CUCTEMBbI
YpaBHEHMM.

eYIpomamT (YHKIMOHAIEHBIE BEIPRKSHHUS, HAXOISIT
3HaYeHns K03(hdurmerToB B popmyne pyHkImm, 6e3
MOCTPOCHUSA TpaduKa (PyHKITIH.

e Bocripou3BoauTh HOPMYIUPOBKH OIIPEAETICHUH,
KOHCTPYHPOBATH HECJIOXKHBIC OIPE/ICIICHHS
CaMOCTOSTEIBHO;

e YMeTb UCIOJIb30BaTh JOKA3aTeIbHYI0 MaTeMaTHIECKYIO
peus;

e YMeTh paboTtaTh ¢ HHpOpMaNUe, B TOM YUCIE U C
Pa3IMYHBIMHA MaTeMaTHIECKUMH TEKCTaMH;

e CocTaBiaTh (MHOUBHAYAIHHO WIN B TPYIIIE) IUIaH
pelnieHus mpoobeMsl;

e PaboTath 110 II1aHy, CBEPSIIOT CBOM ACHCTBHUS C IIETBIO U,
IIPHU HEOOXOJUMOCTH, UCTIPABIISAIOT OIMIMOKU
CaMOCTOSATENIBHO (B TOM YHCIIE U KOPPEKTUPYIOT IJIaH);

e PaGoTats ¢ nHbOpMAIIKEH, B TOM YHCIIe

1 C pa3JIMYHBIMU MATEMATHYCCKUMU TCKCTAMHU.

KBaI[paTHBIC YpaBHCHMU:L.
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ePacro3HaroT KBaapaTHBIC YPAaBHEHUS U BUABI KBaIPATHBIX
YpaBHEHHUH,

MIPOBOJAT UCCIIEZIOBAaHUE Ha NMPEIMET KOIUYeCTBa KOpHEH
KBaJPaTHOTO YPaBHEHUS M0 TUCKPUMHUHAHTY U

ko3 dunerTam,

STIPUMCHSIOT (POPMYJIIBI KOPHEH IS pEIICHUS KBaIPATHBIX
YpaBHEHUH.

o] IpoBOIAT HOKA3aTENBHBIE PACCYXKACHUS O KOPHIX
YpaBHEHHMS C ONOPOH Ha OTpeielieHHe KOPHS,
(hyHKIIMOHATIHHBIC CBOMCTBA BBIPAKCHH.

ePemaroT KBaipaTHEIE YPaBHEHUS U yPaBHEHNH,
CBOJIAIINECS K HAM; PEIIAlOT APOOHO-pAIlHOHAIBEHBIE
YpaBHEHHS.

ePermaroT TEeKCTOBBIE 3a/1a4H aNreOpanyecKuM CrocoOoM:
MEPEXOAT OT CIIOBECHOW (POPMYITHPOBKH 3379 K
anreOpanvdecKoil MOJICIH ITyTEM COCTABIICHHS yPaBHEHUS,
®pEIIAI0T COCTABJICHHOE YpaBHEHHE, HHTEPIPETUPYIOT
pe3ynbTaT

e C 10CTaTOYHOI MTOTHOTON M TOUHOCTHIO BBIPAXKATh CBOU
MBICJII B COOTBETCTBHH C 337a4aMH U

YCIIOBUSIMA KOMMYHHKAIIH;

® BriesisiTh M 0CO3HAaBATh TO, YTO YK€ YCBOCHO U UTO €l1Ie
MIOJTEXKHUT YCBOCHHIO, OCO3HABATH KA4ECTBO

1 YPOBEHb YCBOCHHS;

o CTpyKTYpUpOBAaTh 3HAHUS;

e BripaxaTb CMbICI CUTYallMH PA3IMYHBIMHU CPEACTBAMHA
(prCyHKH, CXeMBI, CUMBOJIBI, (POPMYITBI).

HepaseHncrsa.
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eDopMyIIMPYIOT CBOMCTBA YHCIIOBBIX HEPABEHCTB,
WUTIOCTPUPYIOT X Ha KOOPJIMHATHOM IPSIMOii, ®IPUMEHSIOT




NP UCCIIeIOBAaHUN (QYHKIIMM HA MOHOTOHHOCTb,
JIOKa3aTEIbCTBE U PEIICHUN HEPABEHCTB.

ePacno3HaroT TMHENHHbIE U KBapPaTHbIC HEPABEHCTBA,
PELIAOT UX, TOKa3bIBAIOT PEIICHIE HEPABEHCTBA B BUAIE
YHCJIOBOTO MPOMEXKYTKA Ha YUCIOBOI MPSAMOIL.

eHaxosT npuOIMKeHNs pallMOHaIbHBIX 1
MPPALHOHATBHBIX THCEIL.

ellcrionb3yIOT 3aNKCh YUCHIa B CTAHAAPTHOM BUE IJIS
BBIPAKCHUS Pa3MEPOB 00BEKTOB, AUTEIHHOCTH IIPOLECCOB
B pealbHOM MHpE,

eCpPaBHUBAIOT YHCJIA, 3alIUCAHHBIE B CTAHAAPTHOM BHJIE.
eBEINOHAIOT BBIYUCICHUS C PeabHBIMU JaHHBIMU,
BBITIOJTHAIOT IIPUKUAKY M OLEHKY PE3YJIbTATOB BBIYHCICHUN
e C 10cTaTOYHOI OJTHOTON ¥ TOUHOCTBIO BBIPAXKATh CBOU
MBICJI B COOTBETCTBHH C 337a4aMH U

YCIOBUSIMA KOMMYHHKAIIH;

¢ BeienaTh 1 0CO3HABATH TO, YTO Y)K€ YCBOCHO U UTO €IIE
MOJJIEKUT YCBOSHHIO, OCO3HABATh KAYECTBO

U YPOBEHb YCBOCHMUS;

e CTpyKTypHpOBaTh 3HAHUS;

e BripaxaTb CMBICT CUTYallH PA3IHMIHBIMHU CPEACTBAMHA
(pPUCYHKH, CXeMBI, CHMBOJIBI, ()OPMYJIbI).

DJIEMEHTHI
OIHcaTelbHON
CTATUCTUKU

e II3Bnexarh HHPOPMANUIO U3 TaOIUI] U TUarpamMM,
BBITIOJIHATH BBIYMCIICHUS 110 TAOJIMYHBIM JaHHBIM,
OPraHU30BBIBaTH MH(GOPMAIUIO B BUJIE TAOJIMI] U AUATPAMM.
e [IpUBOOUTE NPUMEPHI YUCIOBBIX JaHHBIX

e CTpyKTypHpOBaTh 3HaHUs. BbIpaxkaTb CMBICI CUTyalluu
Pa3IUIHBIMU CPEICTBaMU (PUCYHKH, CUMBOJIBI, CXEMBI,
3HAKH);

e YMeTh NIPEJICTABIATh KOHKPETHOE COAEPIKAHUE U
coo0IIaTh ero B MMCbMEHHOM 1 yCTHOH (opme;

e C 10CcTaTOYHOI MOJHOTOW ¥ TOYHOCTBIO BBIPAXKATH CBOU
MBICJIU B COOTBETCTBUM C 3aJla4aMU U

YCIIOBUSIMH KOMMYHMKALUHY;

e YMeTh HCIOIb30BATh MATEMATHIECKHUE 3HAHUS [T
pELIeHUs PA3IMYHBIX MAaTEMATUYECKUX 33184 U

OLICHKU IOJIYy4YEHHBIX PE3YJIbTATOB;

® YMETh UCIOJIB30BATh JOKA3aTEIbHYI0 MATEMAaTHYECKYIO
peus;

e YMmets paborath ¢ nH}pOpMalueii, B TOM YUCiIe U ¢
pa3NUYHBIMA MAaTEMaTHUECKUMH TEKCTAMU;

e YMETh UCIO0JIb30BATh MATEMATUUECKHUE CPEJICTBA IS
U3y4YEeHHsI U ONTMCAHUS PEAIbHBIX IPOLECCOB U SIBJICHHM.

IToBTOpEeHUnE

3
aJIMUHUCTPA
THBHBIX
KOHTPOJIbHBI
X(BXOHAs,
MIPOMEKYTOY
Has,
UTOTOBAsI)

e O000ImIAIOT ¥ CUCTEMATH3UPYIOT 3HAHHS, TIOJTY4YESHHBIE B
TEUeHHE ToJa,

® KOMIIJIEKCHO TIPUMEHSIIOT TI0JTyYeHHbIE 3HAHHS

e BoiiBuraTh BEpCHH pelieHus IpodieMbl, 0CO3HABATh (U
MHTEPIPETHPOBATH B CITydyae

HE0OX0IMMOCTH) KOHEYHBIH pe3ysbTaT, BHIONPATh CPEACTBa
JIOCTHKEHUSI LIEITN U3 TPEIUIOKCHHBIX, a

TaKKe MUCKaTh UX CAMOCTOSTENILHO;

e CocTaByATh (MHANBUAYAIBHO WIH B TPYIIIE) TUIAH
penieHust mpoOIeMsbl;

e PaboTaTh 110 MJIaHy, CBEPATH CBOM JIEHCTBHSA C LEIBIO U,
IPY HEOOXOMMOCTH, UCIIPABIISATH OIINOKH
CaMOCTOSATENBHO (B TOM YHCIIE U KOPPEKTUPOBATH IIIaH);

e B nuaore ¢ yunTeneM COBEpIICHCTBOBATh
CaMOCTOSATENILHO BHIPA0OTAHHBIE KPUTEPUH OLICHKH;

® 1ICII0JIb30BATh JJOKA3aTEIbHYI0 MaTEeMaTHYECKYIO peUb;

e PaGoTath ¢ nH(pOpMAaIeH, B TOM YHCIIE U C Pa3TMYHBIMA
MaTeMaTHYECKHMHU TEKCTaMH;




e YMETh UCIO/IB30BATh MATEMAaTHIECKUE CPEACTBA IS
W3y4EHUS U OIIMCaHMUs peajIbHBIX MIPOLIECCOB U

SIBJICHUH;

e YMeTh CaMOCTOSITENEHO OPTraHU30BhIBATh YUeOHOE
B3anMOJIeiicTBHE B rpymIie (OMpeaesioT oomTie

LIEITH, T0OTOBAPUBAIOTCS IPYT C APYTOM H T.1I.);

e OTCcTanBaTh CBOIO TOUKY 3PEHUS, IPUBOJAUTH APTYMEHTHI,
MOATBEPXast X (aKTamuy,

e B nuckyccun yMeTh BBIABHIaTh KOHTPAPTYMEHTBI;

® BBLJICISITH U POPMYIIMPOBATH MO3HABATEIBHYIO 1IETIb.

e OCO3HaHHO U MPOU3BOJIBHO CTPOUTH PEUCBBIC
BBICKa3bIBaHMS B YCTHOW U MMUCEMEHHOH (hopMe;

e CTaBUTh Y4eOHYIO 3a1a4y Ha OCHOBE COOTHECEHHUSI TOTO,
YTO YK€ U3BECTHO U YCBOCHO, ¥ TOTO, UTO

elle HeM3BECTHO;

e C 10cTaTOYHOI MOJTHOTON ¥ TOUHOCTBIO BBIPAXKATh CBOU
MBICJIH B COOTBETCTBHH C 33Ja4aMH U

YCIOBUSIMA KOMMYHHKAIIH;

e BrijensaTs U 0CO3HABATH TO, UTO yXKE YCBOEHO U YTO €lle
MOJJIEKUT YCBOCHHIO, OCO3HABATh KAYECTBO

1 YPOBEHb YCBOCHUS,;

e YMeTh NpeCTaBIsATh KOHKPETHOE COJICPIKaHHE
coo01IaTh ero B MMCbMEHHOM 1 yCTHOH (opme;

e C I0CTaTOYHOH ITOJTHOTOM U TOYHOCTHIO BBIPAXKATh CBOU
MBICJIM B COOTBCTCTBHU C 3aJJa4yaMU 1

YCI0OBUAMHU KOMMYHUKAIUH,

e BripaxaTb CMBICIT CHUTYallH Pa3IHMIHBIMHU CPEACTBAMHA
(pPUCYHKH, CXeMBI, CHMBOJIBI, (JOPMYJIbI).
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1 | HepaBeHCTBa U CUCTEMBI 15 1 e DOPMYIHUPOBATH CBOWCTBA YHCTIOBBIX HEPABEHCTB,

HEPAaBCHCTB

® WIIKOCTPUPOBATh UX HA KOOPAUHATHON NPSAMOMH, 10Ka3bl-
BaTh alNTeOpaNuecKy;

® [IPUMEHATh CBOMCTBA HEPABEHCTB MPHU PEIICHUH 3aa4.

e Pacrnio3HaBaTh JIMHEHHbIE U KBaJ[paTHbIE HEPABEHCTBA.

e Pemiath nuHEHbIE HEPABEHCTBA, CUCTEMBbI JIMHEHHBIX
HEPABEHCTB.

e PemaTh KBapaTHbIC HEPABEHCTBA HA OCHOBE Tpaduye-
CKHX TpeJCTaBIeHUN

o CtaBUTh yueOHYIO 33/1a4y Ha OCHOBE COOTHECEHUS TOTO,
YTO YK€ U3BECTHO U YCBOEHO, M TOTO, YTO

ellle HEU3BECTHO;

o C 10CTaTOYHOM MOJIHOTOH ¥ TOYHOCTHIO BBIPAXKATHh CBOU
MBICJIM B COOTBETCTBUU C 3a]ja4aMH U

YCIIOBUSMHU KOMMYHHKAIUH;

e BrijiensTh U 0CO3HaBaTh TO, UTO YK€ YCBOEHO U YTO €IIIe
MIOJJIEKUT YCBOEHHUIO, OCO3HABATh KAYECTBO

Y YPOBEHb YCBOEHHSI;




e YMeTh NPEICTaBIATh KOHKPETHOE CONEPKAHNE H
coo01maTh ero B MMCbMEHHOM 1 yCTHOH (opme;

o C 10CTaTOYHOM MOJIHOTOH ¥ TOYHOCTHIO BBIPAXKATh CBOU
MBICJII B COOTBETCTBHH C 337a4aMH U

YCIOBUAMH KOMMYHHKAIINH;

e BripaxaTb CMBICI CUTYallMH Pa3IMYHBIMU CPEACTBAMU
(prCYHKH, CXeMBI, CHMBOJIBI, (POPMYITBI).

CucreMsl ypaBHEHHH 15 eOmpeensTh, SBISLETCS JIH [apa YHCe PELICHHEM 1aHHOTO
YpaBHEHUS C IBYMS IIEPEMEHHBIMH; IIPHBOUTH IPHMEPHI
peLICHNs YPaBHEHUH C ABYMS IEPEeMEHHBIMH.
ePeruath 3a1a4u, anreOpandeckoil MOJETIbI0 KOTOPBIX SIB-
JseTCs ypaBHEHHUE C IBYMS IIEPEMEHHBIMH; HAXOIUTh LIeIIbIC
pemeHus myTeM mepedopa.
ePeraTh CHCTEMBI IByX YPaBHEHHI C IBYMsI IEPEMEHHBIMH,
yKa3aHHBIC B COJICPIKAHUH.
ePelaTh TEKCTOBBIC 33J]aUH alre0panvecKuM CrocoooM:
HEePEeXOIUTh OT CIOBECHOH (GOPMYIMPOBKH yCIIOBHUS 331291
K aJreOpam4ecKoil MOACIH IyTeM COCTABICHUS CHCTEMbI
YpaBHEHHUI;
epernIaTh COCTABICHHYIO CHCTEMY YpaBHEHHIT; UH-
TepPIPETHPOBATH PE3YJIbTAT.
oCrpouTh rpadMKi YpaBHEHUI! C IBYMS IEPEMEHHBIMH.
eKOHCTpYHPOBATh SKBHBAICHTHBIC PEUCBhIC BHICKA3bIBAHUS
C UCIOJIb30BaHUEM ANIre0pandeckoro U reOMEeTPUIECKOro
SI3BIKOB.
ePeraTe M UccIeI0BaTh YPAaBHEHHS M CUCTEMBI YPAaBHEHHI
Ha OCHOBE (PYHKIMOHAIBHO-TpaUUECKHUX MPEACTABICHUIN
YpaBHEHUU
e CtaBUTh yueOHYIO 331a4y Ha OCHOBE COOTHECCHHS TOTO,
YTO YK€ U3BECTHO U YCBOCHO, U TOr'0, YTO
elle HeM3BECTHO;
e C 10CTaTOYHOI! TOJIHOTOM M TOYHOCTHIO BBIPaXKaTh CBOU
MBICJIM B COOTBCTCTBHU C 3aJJa4yaMU 1
YCI0BUAMHU KOMMYHUKAIUH,
o BhI/Ie/ATh U OCO3HABATH TO, YTO YK€ YCBOCHO U YTO CIIIe
HOJUIC)KUT YCBOCHHUIO, 0CO3HABATh Ka4eCTBO
Y YPOBEHb YCBOCHHS;
o YMeThb MPEACTABIATh KOHKPETHOE COJIEPKAHKE U
coo0LIaTh ero B MUChbMEHHON U YCTHOH (opme;
o C 10CTaTOYHOI TIOJTHOTOM M TOYHOCTHIO BHIPAXKATH CBOH
MBICJIM B COOTBETCTBHH C 3aa4aMH U
YCIIOBHSAMH KOMMYHHKAIHH;
o Bpra)KaTI) CMBICJI CUTYalluu pa3IMYHbIMU CPEICTBAMU
(pUCYHKH, CXEMBI, CHMBOJIBI, (POPMYITBI).

Uwucnosie GyHKIIMT 24 eBhEUUCIATh 3HaUCHUS QYHKINH, 3aJaHHBIX GOPMYIaMHU

(Tipu HEOOXOAMMOCTH UCHOIB30BATH KAIBKYIISATOP); CO-
CTaBJIATH TAOJIHIBI 3HAYCHNH (DYHKITHH.

oCTpOUTh MO TOUKaM rpapuku GYHKIHH.

eOrmnuchIBaTh CBOMCTBA (DYHKIMH Ha OCHOBE ee rpaduye-
CKOTO TIPEJICTABICHHS.

eMo1eTMpoBaTh peanbHble 3aBUCUMOCTH (hOpMyJIaMH 1
rpadukamu.

eUutate TpaduKy pearbHBIX 3aBUCIMOCTEH.
ellcrionp30BaTh QYHKITMOHATBHYIO CHMBOJIMKY JUISI 3aITHCH
pa3Ho00pa3HbIX (PAKTOB, CBA3aHHBIX C PACCMATPHBAEMBIMHU
(yHKIMSIMHU, 00oTamast ONbIT BEINOJIHEHHUS 3HAKOBO-
CUMBOJIMYECKUX JCUCTBUH.

¢CTpOUTH peyeBbIe KOHCTPYKIMU C UCIOIb30BAHUEM
(hyHKIIMOHATHFHON TEPMHUHOJIOTHH.

ellcnonb30BaTh KOMIBIOTEPHBIE TPOTPAMMBI JUIS T10-
CTpoeHus rpadukoB GYHKIUH, U1 NCCISTOBAHUS TOJ0XKE-




HUSI Ha KOOPJIMHATHOW TJIOCKOCTH IpadukoB (QyHKLMIA B 3a-
BHUCHMOCTH OT 3Ha4E€HUH K03((HUINCHTOB, BXOSIINX B
dbopmymy.

ePacro3HaBaTh BUbI H3y4aeMbIX (QyHKIMIL.

e]JoKka3pIBaTh CXEMAaTHUYECKH TIOJIOKEHUE HAa KOOPIUHATHOM
IUIOCKOCTH I'pa(IKOB H3y4aeMbIX (pyHKIUI B 3aBUCHMOCTH
OT 3HAYEHUH KOAQPHUIMEHTOB, BXOAAIINX B (POPMYIIBL.
oCtpoutb rpaduky n3yyaeMbIx (YyHKIHI; OUCHIBATE HX
CaoiicTBa

e CTaBUTh Y4eOHYIO 3a1a4y Ha OCHOBE COOTHECEHHUSI TOTO,
YTO YK€ U3BECTHO U YCBOCHO, ¥ TOTO, UTO

elle HEM3BECTHO;

e C 10CTaTOYHOM MOJTHOTOM U TOYHOCTBIO BBIP@XKaTh CBOU
MBICJIH B COOTBETCTBHH C 33JadaMH U

YCIOBUSIMA KOMMYHHKAIIH;

¢ BeienaTh 1 0CO3HABATH TO, YTO YK€ YCBOCHO U UTO €IIIe
MOJJIEKUT YCBOCHHIO, OCO3HABATh KAYECTBO

Y YPOBEHb YCBOCHUSI,;

e YMeTh NMPEeCTaBIATh KOHKPETHOE COJEPKAHIE U
coo0IIaTh ero B MMCbMEHHOM 1 yCTHOH (opme;

e C I0CTaTOYHOH ITOJTHOTOM U TOYHOCTBIO BBIPA)XKAaTh CBOU
MBICJIM B COOTBCTCTBHU C 3aJJa4yaMU 1

YCI0BUAMHU KOMMYHUKAIUH,

e BripaxaTb CMBICIT CHUTYallH Pa3IHMIHBIMHU CPEACTBAMHA
(pHCYHKH, CXEMBI, CHMBOJIBI, (HOPMYIIBI).

IIporpeccun
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o[ IprMeHATh HHACKCHBIE 0003HAUCHMUS,

CTPOUTh PEUYEBBIC BHICKA3bIBAHUS C UCIIOJIB30BAHUEM
TEPMUHOJIOIUH, CBS3aHHON C IIOHATUEM IIOCIIEN0BATENBHO-
CTH.

oBEIUNCIATH YICHBI OCISIOBATEILHOCTEH, 32 JaHHBIX
hopMyJIOH TI-TO YICHA WK PEKYPPEHTHOU (HOPMYIIOii.

oY CTaHABIIMBATh 3aKOHOMEPHOCTb B IIOCTPOCHUU
MOCE0BATENBHOCTH, €CIIH U3BECTHBI IIEPBBIE HECKOJIBKO €€
YJICHOB.

o]1300paxaTh WieHBI OCIIE0BATEIbHOCTH TOYKAMH HA KO-
OpPAVHATHOH MIOCKOCTH.

ePacro3HaBaTh apuHMETHUECKYIO U TEOMETPUUECKYIO
MPOTPECCHH NP pa3HbIX criocobax 3a/laHusl.

*BEIBOANTE HA OCHOBE JIOKA3aTENbHBIX pacCyXIeHHH dop-
MyJIbI 00IIeTo WieHa apu(METHIECKOH 1 TeOMETPHUIECKOH
Mporpeccuii, CyMMBbI MIEPBBIX J WICHOB apu(pMETHIECKON 1
reoOMEeTPUIECKON POTrpeccuil;

epeIaTh 33/1a4u C UCIIOJIb30BAaHUEM 3THX (HOPMYIL.
ePaccMaTpuBaTh IPUMEPHI U3 PEAIBHOM JKU3HU, WILIIO-
CTPHpPYIOIINE N3MEHEHHE B apHU(h)METHIECKON POTPECCHH, B
rE€OMETPUUYECKOH IIPOTPECCUH;

*11300paXkaTh COOTBETCTBYIOIINE 3aBUCHMOCTH TPahUIECKH.
ePemmaTh 3a/1a4M Ha CJI0KHBIE IPOLICHTHI, B TOM YHCIIE
3a71a4M U3 peabHON MPAKTHUKH ( C MCIOIb30BaHUEM KaJIbKYy-
JSTOpA)

e CTaBUTh y4eOHYIO 3a71a4y Ha OCHOBE COOTHECEHHS TOTO,
YTO y’K€ U3BECTHO U YCBOEHO, U TOTO, YTO

el1e HEU3BECTHO;

e C 10cTaTOYHOI MOJHOTON ¥ TOUHOCTBIO BBIPAXKATh CBOU
MBICJIM B COOTBETCTBUM C 33la4aMU U

YCIOBUAMH KOMMYHHKAIINH;

¢ BriensaTe ¥ 0CO3HABATH TO, UTO yXKE YCBOEHO U YTO €LIe
MOJJIEXKUT YCBOCHHUIO, OCO3HABATh KAUECTBO

U YPOBEHb YCBOECHMUSI,;

e YMeTh NIPEACTABIATh KOHKPETHOE COAEPKAHUE U
coo0ImaTh ero B NMCbMEHHOM 1 yCTHOH (hopme;




o C 10CTaTOYHOM MOJIHOTOH ¥ TOYHOCTBIO BBIPaXaTh CBOU
MBICJIM B COOTBETCTBHH C 337a4aMH U

YCIIOBUSIMUA KOMMYHHKAIMH;

e BripaxaTb CMBICI CUTYallMH Pa3IMYHBIMU CPEACTBAMHU
(puCyHKH, CXeMBI, CHMBOJIBI, (POPMYIIBI).

DNeMEeHThI
KOMOMHATOPUKHU U TEOPUU
BEPOATHOCTEMN
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e II3Bnekarh MHPOPMANHUIO U3 TaOJIMI] U IUarpamm,

® BBITOJIHSTE BBIYUCICHNUS 110 TaOIWYHBIM TaHHBIM.

e OnpenenaTh 10 AuarpaMmamM HanOoJbIINe U HaNMEHBIIHNE
JIlaHHbIE, CPAaBHUBATh BEITHMYUHBI.

o [IpencraBisaTe nHQOPMAIHIO B BUIE TaOJIHII, CTOIOYATHIX
U KPYTrOBBIX JHarpaMM, B TOM YHCIIE C TOMOIIBIO
KOMIIBIOTEPHBIX IIPOTPAMM.

e [IpuBOIUTE MpUMEPBI YHCIOBBIX JaHHBIX (IIEHA, POCT,
BpeMs Ha IOPOTY UL T. 1. ),

® HAaXOJUTh CpesiHee apuMETHIECKOe, pa3Max YHCIOBBIX
HabOpOB.

e[ IpoBOUTE cilyuaiiHble SKCIEPUMEHTHI, B TOM YHUCIIE C
MOMOILBI0 KOMITBIOTEPHOTO MOJIEIUPOBAHHUS,
HMHTEPIPETUPOBATH UX PE3YIbTATHL. BBIYHCAATH 4aCTOTY
CITy4alHOTO COOBITHSI; OLICHUBATH BEPOSITHOCTH C TOMOIIBIO
4aCcTOTHI, MOJYYEHHOH OMNBITHBIM ITyTEM.

ePeinaTh 3a/1a4u Ha HAXOXKJICHHUE BEPOSITHOCTEH COOBITHIA.
o[ IpuBOIUTH MPUMEPHI CIIyYalHBIX COOBITUH, B YACTHOCTH
JIOCTOBEPHBIX ¥ HEBO3MOXKHBIX COOBITHH, MaIOBEPOSITHBIX
COOBITHIA.

o] IprBOINTH IPUMEPHI PAaBHOBEPOSTHBIX COOBITHH

e [IpuBOOUTE CcOAep KATENbHBIE NPUMEPDI HCIIONb30BAHUSA
CPEIHUX JUIA ONMCAaHMA JaHHBIX (YPOBEHb BOJBI B BOJOEME,
CIOPTHUBHBIE NIOKA3aTENH, ONpeesICHIE T'PaHUIl KJIMMaTH-
YECKHX 30H)

e CTpyKTypHpOBaTh 3HaHUs. BbIpaxkaTb CMBICI CUTyalluu
Pa3IUYIHBIMU CPEICTBaMU (PUCYHKH, CUMBOJIBI, CXEMBI,
3HAKH);

e YMeTh NPEJCTABIATh KOHKPETHOE COAEPIKAHUE U
coo0IIaTh ero B MMCbMEHHOH 1 yCTHOH (opme;

e C 10cTaTOYHOI MOJHOTOW ¥ TOYHOCTBIO BBIPAXKATH CBOU
MBICJIM B COOTBETCTBHH C 331a4aMU U

YCIOBUAMH KOMMYHHKAIINY;

e YMeTh UCIOJIB30BATh MATEMaTHIECKHUE 3HAHUS IS
pemeHus pa3IndHbIX MaTEeMaTUIECKHX 3a/1a4 U

OLIEHKH TOY4EHHBIX PE3YyIbTaTOB;

¢ YMeTh UCIOJIB30BATh I0KA3aTEIbHYI0 MAaTEMaTHYECKYIO
peus;

e YMmets paborath ¢ nH(pOpMalueii, B TOM YUCIE U C
pa3NUYHBIMA MAaTEMaTHUECKUMH TEKCTAMU;

¢ YMeTh UCIOJIB30BATh MATEMaTHIECKHE CPEACTBA AT
U3Y4YEHMs] U OMCAHUS PEAIbHBIX IPOLECCOB U SIBJICHH.

IToBTOpEeHUnE
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e O000IMIAIOT ¥ CUCTEMATH3UPYIOT 3HAHUS, TIOJTY4YESHHBIE B
TEUeHHE ToJa,

® KOMIUIEKCHO ITPUMEHSIOT MTOJTyYeHHbIE 3HAHUS

¢ BriaBuraTe Bepcuu pelIeHns npooieMsl, 0CO3HaBaTh (1
UHTEpIPETUPOBATH B CIydae

HE0OX0IMMOCTH) KOHEYHBIN pe3ysbTaT, BHIONPATh CPEACTBa
JIOCTHDKEHUSI LIENH U3 IPEATIOKEHHBIX, a

TaKXKe UCKaTh UX CAMOCTOATENBHO;

e CocTaByATh (MHANBHUIAYANbHO WIH B TPYIIIE) IUTaH
penieHust mpoOemsl;

e PaGoTarth 110 1I1aHy, CBEPSTH CBOM AEHCTBHUS C LIETBIO U,
IPY HEOOXOMMOCTH, UCIIPABIISTH OIINOKH
CaMOCTOSTENFHO (B TOM YHCIIE ¥ KOPPEKTHPOBATH IUIaH);
e B nnanore ¢ yuuteneMm COBEpIICHCTBOBATh




CaMOCTOSATENILHO BEIPaOOTaHHBIE KPUTEPUH OLICHKHY;

® 1ICII0JIb30BATh JJOKA3aTEIbHYI0 MAaTEMaTHUECKYIO peUb;
e PaGoraTh ¢ nH(popManKen, B TOM YHCIIE U C Pa3THIHBIMH
MaTeMaTHYeCKHMHU TEKCTaMH;

e YMeTh HCIOJIB30BaTh MaTEMaTHYECKUE CPEACTBA IS
W3y4YEHUs U OIIMCaHMUs peajIbHBIX MIPOIIECCOB U

SIBIICHUM;

e YMeTh CaMOCTOSITENEHO OPraHU30BBIBATh YUeOHOE
B3anMo/IeiicTBHE B rpymIe (OMpeesstoT o0muue

LIEIIH, I0TOBAPUBAIOTCS IPYT C APYTOM H T.1I.);

e OTCcTanBaTh CBOIO TOUKY 3PEHUS, IPUBOJAUTH APTYMEHTHI,
MOATBEPXast X (aKTamu,

e B nuckyccun yMeTb BBIABHIaTh KOHTPAPTYMEHTHI;

® BBLJICISITH U (POPMYIIUPOBATH MO3HABATEIBHYIO 1EIIb.

e OCO3HAHHO U ITPOU3BOJIEHO CTPOHUTH PEUEBBHIE
BBICKa3bIBAaHMS B YCTHOW U MMUCEMEHHOH (hopMe;

e CTaBUTh Y4eOHYIO 3a71a4y Ha OCHOBE COOTHECEHHUSI TOTO,
YTO YK€ U3BECTHO U YCBOCHO, ¥ TOTO, UTO

elle HEM3BECTHO;

e C 0CTaTOYHOM MOJHOTOM U TOYHOCTBIO BHIPAXKaTh CBOU
MBICJI B COOTBETCTBHH C 33Ja4aMH 1

YCIOBUSIMHA KOMMYHHKAITHH;

e BeiensaTh M 0CO3HABATH TO, YTO YK€ YCBOCHO U UTO €I1Ie
MOJJIEIKUT YCBOCHHIO, OCO3HABATh KAYECTBO

U YPOBEHb YCBOCHHS,

e YMeTh NpeCTaBIsATh KOHKPETHOE COJICPIKaHHE U
coo0IIaTh ero B MMCHMEHHOH U yCTHOI (opme;

e C I0CTaTOYHOH ITOJTHOTOM 1 TOYHOCTBIO BBIPA)XKAaTh CBOU
MBICJIM B COOTBETCTBUU C 3aladaMU U

YCI0OBUAMHU KOMMYHUKAIIUH,

e BripaxaTb CMBICIT CHUTYalH PAa3IMIHBIMHU CPEACTBAMHA
(pPUCYHKH, CXeMBI, CHMBOJIBI, (JOPMYJIbI).

Bsonnas, 3 3
MIPOMEXKYTOYHAS,

UTOTOBAsi KOHTPOJILHBIE

paboTHI.

Hroro 102 6 +3=9




V. YueOHO-MeToan4YecKoe
H MaTepHAJbHO-TEXHHYECKOe o0ecrevueHue peaTu3aiu MporpaMMbl.

Jlureparypa:

1. Aunre6pa 7 Yacte 1 yueOHuk. A.I'. MopakoBudy;

2. Aunrebpa 7 Yacts 2 3amaunuk. A.I'. Mopakosuy, JI.A. Anekcanaposa, T.H. Mumyctuna,
E.E. TynpunuHCKas;

3. Aunre6pa 8 Hactp | yuebnuk. A.I'. MopakoBuy;

4. Anrebpa 8 Yacts 2 3amaunuk. A.I'. Mopakosuy, JI.A. Anekcanaposa, T.H. Mumycruna,
E.E. TynbunHcKas;

5. Maremaruka 9 I'.B.Jlopodees- yueOHUK

6. Anrebpa 9 Yacts 1 yuebnuk. A.I'. Mopakosuy, [1.B.CeMeHOB;

7. Anre6pa 9 Yacte 2 3amaunuk. A.I'. Mopakosuy, JI.A. Anekcanaposa, T.H. MumycruHa,
E.E. Tynbuunckas, [1.B.Cemenos;

8. Aunre6pa 8. CamocrosiTenbHbie padoThl. JI.A. AJeKcaHIpoOBa;

9. Aurebpa 9. CamocrositenbHbie padboThl. JI.A. Anekcanaposa;

10. Anre6pa 7. KonTpoabsHbie padoTsl. JI.A. AJlekcaHapoBa;

11. AnreGpa 8. KonrponsHsie pabotsl. JI.A. Anekcanaposa;

12. Anre6pa 9. KonTpoabsHbie padoTsl. JI.A. AJeKCaHapoBa;

13. Anre6pa 7 xinacc. baui onpoc. E.E. TynpunHckas;

14. Anre6pa 7-9. Tectol. A.I'. Mopakosuy, E.E. Tynbunnckas;

15. KoHTpoabHO-u3MepuTenbubie Matepuaisl. Anredpa 7 kiace. JL.W. MapTtsiiosa;

16. KonTpoabpHOo-u3MepuTenbubie MaTepuansl. Anredpa 8 kinacc. JI.FO. babymkuna;

17. Anre6pa 7. Meronudeckoe mocodue s yaurens. A.I'. MopakoBuy;

18. Anre6pa 7-9. Meroauueckoe nocodue amns yuutensa. A.I'. Mopakosuy;

19. Coopuuk 3ama4 o anredpe 7-9. M.B. Tkauesa, P.I'. 'azapsn;

20. 'oToBUMCH K onuMIiMagaM mmo marematuke. A.B.dapkos.

HNHTEpHET pecypcsl :

1. MunucrepcTtBo oOpazoBanus Pd;

2. http://www.drofa.ru — caiit usgarenscrsa «JIpoda

3. http://www.edu.ru/

4. HoBsle TexHOJIOTHH B 0Opa3oBanuu:  http://edu.secna.ru/main/

5. IlyreBoautenn «B MHUpe HayKW» TUTST IITKOJIbHUKOB:
http://www.uic.ssu.samara.ru/~nauka/

6. Meraranuknonenus Kupuia u Medoaus: http://mega.km.ru

7. calThl « JHIUKIIONEINN SHIIMKIONEANII», HAlpUMep:
http://www.rubricon.ru/ ;
http://www.encyclopedia.ru/

8. Kommext mudpoBbIXx 00pa3oBaTeNbHBIX pecypcoB Ha caiite "EamHas KoJeKIws
U(POBBIX 00pa3z0BaTENbHBIX peCcypcoB"

9. Odunmansheiii caiit .. 3ydapesoii, A.I'. Mopakosua Www.zimag.narod.ru
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