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AHHOTAIINA

PaGouas mporpamma 1o anredpe B 8 kiacce paccuntana Ha 105 gacoB, U3 pacuera 3 4aca B Hezelnto.moryqaercs 102 gaca u 3 yaca U3 IOBTOPCHHUS.
[IporpaMma KOHKpETH3HPYET COJEp)KaHHE MPEIMETHBIX TeM OO0IIeo0pa3oBaTeIbHOTO CTaHAApTa W JAaeT BO3MOXXHOCTH pACIpEICICHUs
y4eOHBIX 4acoB I10 pa3jeliaM Kypca.
[Tporpamma MmMo3BOJIIET BCEM yJ4acTHHKaM 00pa30BaTENBHOTO TPOIlecca MOIYYUTh MPEICTABICHUE O LENIX, COACPKaHUM, O0Iel cTpaTerun
O6yquI/I$I, BOCIIMTAHUSA U Pa3BUTUA YHAILIUXCH.
CpencrBamMu TaHHOTO TIpeJMETa OHA MPEIYCMATPHUBACT BBIICICHUE ATAIOB OOYUEHHsI, CTPYKTYpHUpOBaHUE y4eOHOTO Marepuaia, ONpeaesieHHe ero
KOJIMYCCTBCHHBIX U KAUCCTBCHHBIX XAPAKTCPHUCTUK HA KAXXJAOM M3 3TAIIOB.
AnreOpa HamesjeHa Ha (OPMHPOBAHHME MAaTEeMAaTHYCCKOTO ammapara JUis pelieHHs 3aaad U3 MaTeMaTHKH, CMEXKHBIX IMPEIMETOB OKpYKaromlen
peambHOCTH.
B xoze ocBoeHusl coiep:kaHus Kypca ydyaluecs moy4yaT BO3MOKHOCTh:

Pa3BUTH MPEICTABICHUS O YUCIIE W POJM BBIYHMCICHHUHM B YeIOBEUECKOW MpPAaKTHKE; c(hOpMUpPOBATH MPAKTUYECKHUE HABBIKU BBITIOJHEHUS
YCTHBIX, TUCbMEHHBIX, THCTPYMEHTAJIbHBIX BHIYMCIICHU, Pa3BUTh BEIUUCIUTEIBHYIO KYIbTYPY;

OBJIAJIETh CUMBOJIMYECKUM SI3BIKOM aJIreOphl, BIpaO0TaTh (hOpMaIbHO-ONEPATUBHBIE alredpandeckue yMEHUS U HAyYUThCSl IPUMEHSTh UX
K PEIICHUI0 MAaTEMaTHUYEeCKUX U HEMAaTeMaTHYEeCKHX 3a1a4;

M3YYUTh CBOICTBA M IpadUKH 3JIeMEHTapHbIX (YHKIMMA, HAYYUTHCS HCIOJB30BaTh (PYHKIMOHAIBHO-TpadUyecKUue MpeiCcTaBiICHUs AJIs
OTMCAHHUSA U aHAJIM3a PealbHbIX 3aBUCUMOCTEI;

pa3BUTh MPOCTPAHCTBEHHbIE MPEJICTABICHUS M H300pa3UTENIbHbIE YMEHHs, OCBOUTh OCHOBHBIE (DAKTBI M METOJbl IUIAHUMETPUH,
MMO3HAKOMUTKCS C MMPOCTEUIIMMH NPOCTPAHCTBEHHBIMU TE€JIAMHU U UX CBOMCTBAMU;

MOJIYYUTh TPEACTABICHUS O CTATUCTHUECKUX 3aKOHOMEPHOCTSAX B pEAJbHOM MHPE W O pa3iMYHbIX CIOCc00ax UX H3ydeHus, 00
O0COOCHHOCTSIX BBIBOJIOB U MPOTHO30B, HOCAIINX BEPOSATHOCTHBIN XapakrTep;

pPa3BUTh JIOTUYECKOE MBIIUICHHE U PEYb — yYMEHHUS JIOTUYECKH OOOCHOBBIBATH CYXKICHHS, MPOBOIUTH HECIOKHBIE CHUCTEMATHU3alluH,
MIPUBOJIUTH IPUMEPHI U KOHTPIIPUMEPHI, UCIIOJIB30BATh PA3IMYHbIC SI3BIKM MAaTEMAaTUKH (CIOBECHBIM, CUMBOJIMYECKUHN, TpadUUEeCKUil) s
WJUTIOCTPAINK, HUHTEPIPETAIlMH, apTyMEHTAIlUU U J0Ka3aTeNbCTBA;

chopMUpOBaTh MPEACTaBICHUS 00 W3y4aeMbIX MOHATHSAX W METOJaX KaK BaXHEHIIMX CpPeICTBAX MAaTeMaTH4YeCKOTO0 MOJEIMPOBAHMUS
peanbHBIX MPOLIECCOB U SBJICHUM.



3amaun:

® crcTeMaTH3alus CBEACHHUIA O YMCIIaX; U3y4eHHE HOBBIX BUJIOB YHCIIOBBIX  BBIPKCHHI U (DOPMYJT; COBEPIICHCTBOBAHHE MPAKTUICCKIX HABBIKOB
Y BBIYMCIIMTEIILHON KYJIBTYPBI; POPMUPOBAHUE U PACIIUPEHUE aNTeOpandecKoro amnrapara;

e (hopMmpoBaHKEe MaTEMaTHIECKOTO anmapara Jjis PeIeHus 3a7ad U3 MaTeMaTHKH, CMEKHBIX TIPEJMETOB, OKPYKaIOIIEH peaTbHOCTH;

® [IOJIYYCHHE IIKOJIbHUKAMH KOHKPETHBIX 3HAHWHA O (YHKIMSIX KaK BaKHEHIIEW MaTeMaTHYeCKOW MOJENH IS ONHCAHUS W HWCCIICIOBAHUS
pa3HOO0pa3HBIX MMPOIIECCOB;

® (opMuUpOBaHUE Y NIKOJILHUKOB MPEICTABICHUN O POJIM MATEMATHKU B PA3BUTHH [IUBUJIN3AIUU U KYJIbTYPHI;

® DPa3BUTHE MPEICTABICHUNA O BEPOSTHOCTHO-CTATUCTHYECKUX 3aKOHOMEPHOCTSX B OKPYXKAIOIIEM MUDE;

® COBEpIICHCTBOBAHUE MHTEIUICKTYaJbHBIX U PEYEBBIX YMEHUH MyTeM 00OTallleHUsI MATEMAaTHYE€CKOTO SI3bIKa, Pa3BUTHE JIOTUYECKOTO MBIIILICHHUS.

Hean
N3yuenune anreOpsl B 8 Kilacce HANPaBIEHO HA IOCTHKEHUE CIICTYIONINX HIeTIeH:

L OBJIAJICHHEC CHCTEMOM MAaTeMAaTHYeCKHX 3HAHUH M yMeHHﬁ, HGO6XO)II/IMBIX g MIPUMECHCHUS B HpaKTPI‘—IeCKOﬁ ACATCIIBHOCTU, HU3YUCHUA
CMCKHBIX JUCHUIIINH, ITPOAOJIDKECHUA O6pa30BaHI/I5{;

. Pa3BUTHE BBHIYUCJIUTEIBHBIX U (POPMAIBLHO-0NIEPATHBHBIX ajared0pan4ecKux YMEHHMH /10 YPOBHS, ITO3BOJISIOIIETO YBEPEHHO HCIIOJIb30BAThH
UX IPH PELICHUH 3a]1a4 MATEMaTUKHA U CMEKHBIX IIPEAMETOB;

o HHTE/UIEKTyalbHOe pa3BUTHe, (OPMUPOBAHUE KAYECTB JUYHOCTH, HEOOXOJUMBIX YEJIOBEKY JUIsl IMOJHOIEHHOW >XU3HHU B COBPEMEHHOM
oOuiecTBe, CBOMCTBEHHBIX MAaTEeMAaTUYECKOM JESTENIbHOCTH: SCHOCTH W TOYHOCTH MBICIH, KPUTUYHOCTU MBIIUICHUS, HHTYUIIUHU, JTOTUYECKOTO
MBIIILJICHHS, SJIEMEHTOB AJITOPUTMUYECKON KYJIbTYphl, IPOCTPAHCTBEHHBIX MPEJICTABICHUI, CHOCOOHOCTH K MPEO0JIEHUIO TPYIHOCTEH;

L4 q)opanOBa}me HpeIlCTaBJIeHI/Iﬁ 00 nacax U METodax MaTEMaTHKU KaK YHUBCPCAJIBHOI'O A3blKa HAYKH W TCXHHUKH, CPEACTBA MOACTIUPOBAHUA
SIBJICHUH U IIponecCoOB;

L4 BOCIIUTAHUE KYJIbTYPbl JIMYHOCTH, OTHOIICHHA K MAaTEMaTHKE KaK K 4YacTH O6I.H€‘ICJ'IOBC‘ICCKOI71 KYJIbTYPBI, Hrpa}omeﬁ OCO6YIO poOJjib B
O6H.I€CTBCHHOM Pa3BUTHHU.

OcHoBHbBIC pa3BHBaIOIIHE H BOCIIMTATEIbHBIC LEJIH
PasBurne:
e JSlcHOCTM M TOYHOCTH MBICIH, KPUTUYHOCTH MBILIJICHUS, HMHTYUIUHU, JOTUYECKOrO MBIIIJICHUSA, JJIEMEHTOB aIrOpUTMUYECKON
KYJIBTYpPBl, IPOCTPAHCTBEHHBIX NIPECTABICHNUHN, CIOCOOHOCTH K ITPEO/I0JIEHUIO TPYAHOCTEH;
e MaremaTH4eCcKOH peun;
e CeHcopHOH cepsl; ABUraTEIbHON MOTOPHKH;



e BHumaHuUS; MaMITH;

e HaBbIKOB caMO U B3aMOIIPOBEPKU.
dopMuUpoOBaHHUE IIPEICTABICHUN 00 HIEAX U METO/IaX MATEMAaTHKH KaK YHUBEPCAILHOTO S3bIKa HAYKH M TEXHHUKH, CPEACTBA MOJICTUPOBAHUS SBICHUIA
Y TIPOIIECCOB.
Bocnuranmne:

e KynbTypsl THYHOCTH, OTHOIICHHUS K MaTeMaTUKE KaK K YacCTH OOIIECUYEIIOBEYCCKOW KYIbTYpPhI, IOHUMAaHNUE 3HAYMMOCTH MAaTeMAaTHKU

JUTsl HAYYHO-TEXHUYECKOTO MPOTpecca;

e BoeBBEIX KauecCTB;

e KoMMyHUKa0EIHHOCTH;

e (OTBETCTBEHHOCTH.

B xone npenogaBanus MareMaTuku B 9 kiacce, paboThl Hajl GOPMHUPOBAHUEM Y YYAILUXCA, IEPEUUCIICHHBIX B IIPOTrpaMMe 3HAHUNA U yMEHUH,
cienyer oOpaTUTh BHUMaHUE Ha TO, YTOObI OHU OBJIAJIEBAIM YMEHHUSAMHU oOlle y4eOHOro xapakrepa, pa3HOOOpa3sHBIMU CHOCOOaMU JESITENTbHOCTH,

MIPUOOpPETaTH OIBIT:
-paboThl c MaTeMaTHYECKUMH MOJIETISIMU, IPUEMaMU X TIOCTPOEHUS U HCCIIE0BAHNUS;
-METOJIaMH MCCIIEJOBAHUS PEaIbHOTO MUPA, YMEHHUs AEHCTBOBATh B HECTAHIAPTHBIX CUTYALUSX;
-pelieHus pa3Ho0Opa3HbIX KJIACCOB 3aJay U3 pa3IMYHbIX Pa3/IeIOB Kypca, B TOM YHCIIE 3aJa4, TPeOYIOIUX MOUCKA ITyTH U CIIOCOOOB PEIICHNUS;
-MCCIIEI0BATENbCKOM IEATENILHOCTH, Pa3BUTHA UAEH, IPOBEJEHUS HKCIIEPUMEHTOB, 0000IIEHNs, TOCTAHOBKU U ()OPMYJIMPOBAHUS HOBBIX 33/1a4;
-SICHOT0, TOYHOT'0, FPAMOTHOTO H3JIOKEHUSI CBOUX MBICIIEH B YCTHOW U MHUCBMEHHOH peuu;

-MCIOJIb30BaHUS PA3IMUHBIX A3BIKOB MAaTEMAaTHUKH (CIOBECHOTO, CHMBOJIMYECKOTO0, Ipaduyeckoro), cCBOOOIHOTO Mepexoia ¢ OJAHOIO si3blKa Ha
JPYrou Ajist WLTIOCTPALUK, HHTEPIIPETallid, apryMEHTAI1H;

-IIPOBCACHUS AOKA3aTCIbHBIX paccyn(neHHﬁ, ApTYMCHTAIIUH, BBIZIBMJKCHUS TUIIOTE3 U UX O6OCHOBaHI/I$I;
-IIOUCKa, CHUCTCMATHU3allui, aHallu3a H KHaCCI/I(I)I/IKaL[I/II/I I/IH(bOpMaI_II/II/I, HCIIOJIBb30BaHHUA p33H006p8.3HLIX I/IH(l)OpMaI_[I/IOHHbIX HCTOYHHMKOB, BKJIFO4Yasd
yqe6Hy10 U CIIPABOYHYIO JIMTCPATYPY, COBPEMCHHBLIC I/IH(bOpMaI_II/IOHHBIC TCXHOJIOI'NH.

®OPMbI OPTAHU3AIIMM YYEBHOI'O ITPOIIECCA



[Ipu opranuzanuu ydeOHOro mporiecca OyaeT obecrieueHa IMOCIEAOBATEIFHOCTh M3YUEHHUs Y4eOHOTO MaTepuasia: HOBBIE 3HAHUS OMUPAIOTCS HA
HEJAaBHO IPOMICHHBIN MaTepual; 00ecleyeHO MOATAHOE PACKPBITHE TEM C IMOCIEIYIOLIEH pealn3alieil; 3aKkpeIuieHne B Mpolecce MPaKTUKYMOB,
TPEHUHTOB ¥ UTOTOBBIX COOECEeOBaHUM; OyIyT UCTIOIB30BATHCS YPOKU-COPEBHOBAHMS, YPOKHA KOHCYJIBTAIINH, 3a4ETHI.

®opMbl OPpraHu3anuy y4e0HOro npouecca:
® UHIUBUIYaJIbHbIE;
® TIPYNIOBBIE;
® VHJIUBUIYaJbHO-TPYIIOBHIE;
¢ (poHTaNBHBIE;
® [IPaKTUKYMBbI
®opMBbI KOHTPOJIA.

OCHOBHBIMU BUJAMH KJIACCHBIX U IOMAIIHUX MUCbMEHHBIX PAa0OT 00ydJaroLuXCsl SIBISIFOTCS 00yyaromue padboThl.
[To anrebpe B 8 Ki1acce MPOBOAATCS TEKYIIME U OJJHA UTOTOBasi MMCbMEHHBIE KOHTPOJIbHBIE PA0OTHI, CAMOCTOSATEIbHBIE PA0OTHI, KOHTPOJIb 3HAHUI
B (popme Tecta, tuarHoctruueckue padotsl o auHuKM PLIOU u Cratl paza.
Texyiue KOHTPOJIbHBIE PA0OOTHI UMEIOT 1ENIbI0 MPOBEPKY YCBOCHHS M3Y4aeMOI0 M MPOBEPSEMOro MPOrpaMMHOTO Marepraia. Ha KOHTpoJbHbIE
pabotel oTBoauTCs 1 wac. MtoroBast KOHTpoIbHAs paboTa MPOBOAUTCS B KOHIIE Y4€OHOTO roja.
CamocrosiTenpHbIe paOOTHI M TECTUPOBAHUE PACCUMTAHBI HA 4acTh ypoka (15-25 MuH), B 3aBUCHMOCTH OT LIETTH TTPOBEICHUS KOHTPOJIS.

OO01mey4yeOHbIe YMEHUSI, HABBIKH M CIIOCOOBI 1eATEILHOCTH

B xone nzyuenus anredpsl 00ydaronuecss IpuoOpeTaroT OIbIT:

* IJTAHUPOBAHUS M OCYLIECTBICHUS aITOPUTMUYECKON NEATENIbHOCTH, BBIMOIHEHUSI 3aJAHHBIX U KOHCTPYUPOBAHUS HOBBIX aITOPUTMOB;

* pelIeHus pa3Ho00pa3HBIX KJIACCOB 33/1a4 U3 Pa3IMYHBIX pa3JIesioB Kypca, B TOM YHUCIIE 3a]1a4, TPeOYIOIIUX MOUCKA ITyTH U CIOCOO0B pPeLIeHU 51;

* HCCJIEeI0BATENbCKOM eI TeIbHOCTH, Pa3BUTHS HJIeH, IPOBEACHUS SKCIIEPUMEHTOB, 0000IICHHS], TOCTAHOBKU M (POPMYIHPOBAHUS HOBBIX 3a/1a4;

* SICHOTO, TOYHOTO, TPAaMOTHOTO H3JIOKEHUS CBOMX MBICIEH B YCTHOW M MUCHMEHHOM peYM, MCIOJIb30BAHUS PAa3IMUYHBIX $3BIKOB MaT€MAaTUKU
(cmoBeCHOT0, CUMBOJIMYECKOTO, TPapuuecKoro), CBOOOAHOTO MEPEX0/Ia C OAHOTO SA3bIKA HA APYTOW ISl MILTIOCTPALIUY,

WHTEpPIpETAINH, apTyMEHTAIlUU U I0Ka3aTeIbCTBA;

* IPOBE/ICHUS JOKA3aTEIbHBIX PACCYKICHHM, apryMEHTAIMH, BBIIBIXKEHUS TUIIOTE3 M UX 000CHOBAHMUS;

* MOMCKa, CUCTeMAaTHU3alllK, aHaIu3a M Ki1accuuKauy WHPOPMAINH, HUCIOJb30BAHUS Pa3HOOOpPa3HBIX MH(POPMAIIMOHHBIX HCTOYHUKOB, BKIIHOYAS
y4eOHYIO U CIIPABOYHYIO TUTEPATYPY, COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHH.

TpebGoBaHus K yPOBHIO IOATOTOBKH yyamuxcs 8 kiacca.
YueHuK n0JKeH



3HaTh/IOHUMATD
1) cymiecTBO MOHATHUSI MATEMAaTUYECKOIO JOKAa3aTeJIbCTBA; IPUBOIUTH IPUMEPHI 10KA3aTEIbCTBA,;
2) CyLIECTBO MOHSITUS aJrOPUTMA; IPUBOJUTH IPUMEPHI AITOPUTMOB;
3) Kak MCHOJIb3YIOTCSl YpPaBHEHUS U HEPABEHCTBA; IPUMEPHI UX IPUMEHEHMSI ISl PEIICHUs] MaTEMaTUUECKUX U MPAKTUYECKUX 3a7ay;
4) xak MaTeMaTH4eCKH OIpPEJIEICHHbIE (PYHKIIMHA MOTYT OIIUMCBIBATH PEAJIbHbIE 3aBUCUMOCTH; IPUBOJAUTH IIPUMEPHI TAKOTO OIMCAHUS;
5) Kak MoTpeOHOCTH MPAKTUKU MPUBEIN MAaTEMaTHUECKYIO0 HAyKy K HEOOXOJMMOCTH PacIINpPEHUs MOHSITHS YHCIIA.
YmMmerb
1) BBINOJHATH OCHOBHBIE IEHCTBUS C allreOpanuyecKuMU JpoOsIMH; TOKIECTBEHHBIE TPE0Opa30BaHts PALllMOHAIBHBIX BbIPAXKEHU;
2) crpouts rpaduks GyHKUHE y=K/X, y=\X; ONpeaensTh CBOHCTBA (YHKIHH MO ee rpaduKy; NPUMEHATh rpaduuecKue MPeACTABICHHS IPH
pelIeHUH ypaBHEHUH, CUCTEM, HEPABEHCTB.
3) npuUMeEHATh CBOMCTBAa apU(PMETHUYECKUX KBaJpaTHBIX KOPHEW /Js BBIYMCIEHHUS 3HAUYE€HUN U MpeoOpa3oBaHMN UHMCIOBBIX BBIPAKEHUH,
coJIepKalluX KBaJpaTHbIEe KOPHU;
4) pemaTh KBaJpaTHbIE YPaBHEHUS U PALIMOHAJIbHBIE YPABHEHUS, CBOSIIUECS K HUM;
5) pemiath TUHEHHBIE HEPABEHCTBA C OJTHON NEPEMEHHON U UX CUCTEMBI;
6) pemarbh TEKCTOBBIE 3a/lauM alreOpanvyecKuM METOJIOM, MHTEPIPETUPOBATh MOIYYEHHBIN pe3yabTaT, IPOBOAUTH OTOOP PEUICHHM, UCXOIs U3
(hopMYITUPOBKHU 3a/1a4H;
7) wm300pakaTh MHOKECTBO PEIICHHI JIMHEWHOTO HEPAaBEHCTBA M UX CUCTEM;
8) BBINOJIHATH OCHOBHBIC JCHCTBUS CO CTEIICHAMM C LIEJIBIMU IOKA3aTEIIMU;
9) uncnoab30BaTh NPUOOPETEHHBIC 3HAHUS U YMEHUS Ha JPYTUX ypOKax.

Hcnoan3yembie popMbl, CIIOCOOBI M CPeICTBA MPOBEPKH U OLIEHKH 00pPa30BaTeIbHBIX Pe3yJIbTaTOB

OneHka 3HaHUH—CUCTEMAaTUYECKUI MPOLIECC, KOTOPBIA COCTOUT B OMPECNICHUU CTEIIEHH COOTBETCTBHSI MMEIOIIMXCS 3HAHUN, YMEHUHN, HAaBBIKOB,
Mpe/IBapUTENIbHO IIaHupyeMbIM. [Ipoliecc olieHKHM BKIIOYaeT B ceOs Takue KOMIIOHEHTHI: ONpeiesieHHe Lieieil o0ydeHus; BbIOOP KOHTPOJIBbHBIX
3aJlaHul, TMPOBEPSIOUIUX JOCTH)KEHHE OJTHUX LeJlei; OTMETKYy MM JPYroil crnocod BbIpaXEHUs pe3yJbTaTOB IMPOBEpKU. B 3aBHCHMOCTH OT
MOCTABJICHHBIX IIeJIed MO-pa3HOMY CTPOUTCS MporpamMma KOHTPOJIA, MOAOMPAIOTCS pPa3UyHbIe THUIIBI BOMPOCOB W 3adaHuil. Ho mnpumeHnenue
MPUMEPHBIX HOPM OLEHKM 3HAHUHM JIOJDKHO BHECTH €JMHOO0Opa3ue B OLIGHKY 3HaHWM W yMEHUH ydalluxcs U cAenaTh ee 0ojee 0ObEeKTHBHOM.
[IpumepHbIe HOPMBI IPECTABIIAIOT OCHOBY, HCXO/I U3 KOTOPOU, YUUTENb OLECHUBACT 3HAHUS U YMEHHUSI yJal[uXCsl.

Coaep:xkanue u 00beM MaTepuaJa, MOAJIEKAIIEr0 MPOBEPKE U OLICHKE, ONPEAETISIOTCS MPOTPaMMON 110 MaTeMaTUKe JAJIsi OCHOBHOM MIKOJBL. B
3aJlaHus JJIs MIPOBEPKU BKJIIOYAIOTCS OCHOBHBIE, TUIIMYHBIE U MPUTOM PA3IUYHON CIOKHOCTU BOTPOCHI, COOTBETCTBYIOIIME MPOBEPSIEMOMY pa3lieiny
MIPOrpaMMBl.

OcHOBHBIMH (pOpMaAMM NPOBEPKH 3HAHWI M YMEHHUIl y4alIUXcsl 0 MAaTeMaTHKE B CPEIOHEH IIKOJIE SIBJISIIOTCS ONPOC, IK3aMeH, 3a4eT,
KOHTPOJIbHAsA padoTa, caMOCTONATeJIbHAA padoTa, TeCTUPOBAaHME, IPOBEPOYHAs padoTa, MPOBEePKa MUCbMEHHBIX JIOMAIIHUX PadoT Hapsay C
KOTOPBIMH IPUMEHSIOTCS U Jpyrue GopMbl poBepKu. [Ipu 3TOM ydUTHIBAaeTCSs, YTO B HEKOTOPBIX CIyYasiX TOJIBKO YCTHBIM OMPOC MOXKET JIaTh Ooliee
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TMIOJIHBIC MTPEICTABICHMS O 3HAHUSX U YMEHUSAX YUalIUXCs; B TOXKE BpeMs MUChbMEHHAs padoTa MO3BOJISACT OLEHUTh YMEHHUE yJAIIUXCS U3JIaraTh CBOU
MBICIIA Ha OyMare; HaBBIKM TPAaMOTHOTO O(OPMIICHHS BBITTOTHICMBIX MU 33 JaHHH.

IIpu ouneHKe YCTHBIX OTBETOB U MUCHMEHHBIX PA00T yUUTEIh B MIEPBYIO OUYEpPE/b YIUTHIBACT UMECIOMIUECS Y ydammerocs: (akTHIeCKUe 3HAHUS
U YMEHHMS, UX TMOJHOTY, MPOYHOCTh, YMEHHE MPUMEHSITh HA MPAKTUKE B PA3TUYHBIX CUTyalMsX. Pe3ynpTaT OLICHKM 3aBHCHUT TAaKK€ OT HAJIUYHS U
XapakTepa JOMYIIEHHBIX NOTPEIIHOCTEMH.

Cpenu morpenrHoCcTe BhIICISIOTCS OMMOKH, HeI0UeThl U MeJIKHE MOTPelIHOCTH.

[TorpemHoCTh cuMTaeTCs OMMOKONM, €CIM OHAa CBUICTEIBCTBYET O TOM, YTO YYEHUK HE OBJIAJIE]] OCHOBHBIMH 3HAHUSMU, YMEHUSMH H HX
MIPUMEHEHHUEM.

K Hemoweram OTHOCATCS MOTIPEIIHOCTH, CBUAECTENBCTBYIOIINE O HEAOCTATOYHO MOJHOM HWJIM HEIOCTATOYHO MPOYHOM YCBOEHHUHU OCHOBHBIX
3HAHUW U YMEHUH WU 00 OTCYTCTBUU 3HAHUM, HE CUMTAIONINXCA B COOTBETCTBUU C MPOTPaMMOi OCHOBHBIMH. K He/to ueTaM OTHOCSITCSI TOTPEUTHOCTH,
OOBSCHSIONINECS PACCETHHOCTHIO WJIM HEAOCMOTPOM, HO KOTOPBIE HE MPUBEH K UCKAKEHUIO CMBICIA MTOJTYYEHHOTO YYCHHUKOM 3aJaHusl WJIM criocoba
€ro BBITIOJTHEHHS. ['pamMMaTudeckass omrmoOKa, JOMYIIEHHAss B HAMMCAaHWU W3BECTHOTO YYalIeMYCs MAaTeMaTHYECKOTO TepMHHA, HEOpE)KHasl 3aIuch,
HEOPEKHOE BHITIOJIHECHUE YePTEKa CUNTAIOTCS] HEJTOUETOM.

K MeJKHM morpemHoOCTsM OTHOCSITCS TMOTPEIIHOCTH B YCTHOM M NMHCBMEHHOM pEYM, HE HCKAXAIOIIME CMBICIA OTBETA WJIW PEIICHUS,
CIy4alHbI€ OMMUCKH U T. II.

Kaxxnoe 3amanue 11t yCTHOTO OMpoca WM MUChbMEHHOM pabOThI MPEACTABISIET TEOPETHISCKUN BOTIPOC WJTH 3a1a49Yy.

OTBeT Ha BOMPOC CUUTACTCS OE3yNMPEUHBIM, €CITH €r0 COJIEP’KaHNe TOYHO COOTBETCTBYET BOTIPOCY, BKIIFOUYAET BCE HEOOXOIUMBIE TEOPETUUCCKH €
CBeJIEHHUsI, 000CHOBAHHBIE 3aKITFOYCHHS U TIOSICHSIONTNE TPUMEDPHI, a €T0 M3JI0KEHHUE M 0(hOPMIICHUE OTINYAIOTCSI KPATKOCTBIO M aKKYPATHOCTHIO.

Pemenne 3amaun cumraeTcs 6€3ynpedHbIM, €CIIM MOJYYeH BEPHBIA OTBET MPH MPABWILHOM XOJIE€ PEIICHUs], BHIOpaH COOTBETCTBYIONIUHN 3a/1aue
croco0 penieHusl, MPaBUJILHO BHITIOJHEHBI HEOOX0IMMbIE BEIYUCICHUS U PEe0Opa30BaHMsl, MOCICIOBATEIHFHO U aKKypaTHO 0(OPMIICHO PEIICHHE.
Ouenka oTBeTa yyamerocsi Mpyu yCTHOM OIPOCE U OIIEHKA MMCbMEHHOW KOHTPOJIBHON PaO0ThI MPOBOJUTCS 1O ISITHOAUIBHOM CHCTEME.

OueHka yCTHBIX OTBETOB:
OTBeT OlleHUBAETCSI OTMETKOM “5”, ecin yyanuics:
® TI0JIHOCTBIO PACKPBUI COJCP)KaHUE MaTepraia B o0beMe, MPEAYCMOTPEHHOM MPOTPAMMOK U YICOHUKOM;
®  M3JI0KWJI MaTepHall TPAMOTHBIM SI3bIKOM, TOUHO MCIOJIb3YSl MAaTEMaTUYECKYI0 TEPMUHOJIOTUIO U CHMBOJIUKY, B OIPEIEICHHON JIOTUYECKOU
MOCJIeIOBATEIBHOCTH,
¢ [PaBWJIHHO BBIMOJIHII PUCYHKH, YEPTEKH, TpaduKH, COMYTCTBYIONINE OTBETY;
® [IOKa3aJl YMEHUE WLIIOCTPUPOBATH TEOPUIO KOHKPETHBIMU NPHUMEpPaMH, IPUMEHSATh B HOBOM CHUTyallud MPU BBHIIOJHEHUHM MPAKTUYECKOIO
3aJIaHus;
® MPOJEMOHCTPUPOBAJ YCBOCHHE paHee HM3yYEHHBIX COIMYTCTBYIOIIUX BOIPOCOB, COPMUPOBAHHOCTh M YCTOWYHBOCTH HCIOJB3YEMbBIX MpHU
OTBETE YMEHUI U HaBBIKOB;
e OTBEYaJl CAMOCTOSTENbHO, 0€3 HABOISAIIUX BOIIPOCOB YUUTEIS.
OTBeT OoIeHNBaEeTCA OTMETKOH “4”,



€CJIM YJIOBJIETBOPSIET B OCHOBHOM TpeOOBaHUSIM Ha OLEHKY “5”, HO IPU 3TOM UMEET OJIMH U3 HEI0YETOB:

B U3JIOXKECHUU JIOTYIIEHBI HeOOIbIIHe TPOOEIbl, HE HCKa3UBIINE MAaTEMAaTHUECKOE COJICPKAHNE OTBETA;

JOTYILEHBI 1-2 HenoueTa pu OCBELIEHUH OCHOBHOT'O COJIEP’KAaHUSl OTBETA, UCIPABICHHbIE MOCIIE 3aMEUaHUs YUUTENIS;

JIOTIYILIEHbl OMMOKa WK OoJiee IBYX HEJA0YETOB IIPU OCBEIIEHUU BTOPOCTENEHHBIX BOIIPOCOB WM B BBIKJIAJKAX, JETKO MCIPABIEHHBIE M1OCIIE
3aMeyaHus yYuTess.)

OTBeT onleHUBAaeTCsA OTMETKOH “3”, eciu:

HETIOJIHO PACKPBITO COJep)KaHWe Marepuaia (Cojlep)KaHHe M3JI0KeHO (parMeHTapHO, He BCeraa MOCIIelOBaTelIbHO), HO IOKa3aHO olIiee
IIOHUMAHHUEC BOIIPOCa U MPOACMOHCTPHUPOBAHBI YMEHUA, JOCTATOYHBIC JJIA z[anLHeﬁmero YCBOCHUS MMPOTPaMMBbI;

HUMCIIUCh 3aTPYAHCHUA WJIW JOIYHICHBI OIIMOKU B OIpCaACICHUN HOHHTHfI, HCIIOJB30BAHUN MaTeMaTHYECKOM TCPMHUHOJIOTUH, YCPTEIKAX,
BBIKJIaAKaX, UCIIPABJICHHBIC MMOCJIC HECKOJBbKNX HABOAAIINX BOIIPOCOB YUYUTECIIA,

YUC€HHUK HE CIIpaBHJICA C IMIPUMCEHCHUCM TCOPHU B HOBOM CUTyalluu NpPU BBIMMOJHCHUU ITPAKTUYCCKOTO 3aJlaHKWA, HO BBIITOJTHHUII o0s13aTenpLHOE
3a/IaHue.

OTBeT oLleHUBaeTCsd 0TMETKOH “2”, eciu:

HE PACKPBITO coJiepKaHue yueOHOTro MaTepuania;

0OHapyXKeHO He3HaHUE WM He IOHUMaHUe YUeHUKOM OOJIbIIel Wik HanboJsiee BaXKHOM 4acTH yueOHOTO MaTepHana;

JOTIYILIEHbI OIIMOKHU B ONpeAeICHUH MOHATHSI, PU UCIIOJIb30BAHUN MAaTeMaTUYeCKOM TEPMUHOJIOTHUH, B PUCYHKAX, YepTexax UM rpadukax, B
BBIKJIa/IKaX, KOTOpbIE HE HCIPABJICHBI IOCIIE HECKOIBKUX HAaBOSAIINX BOPOCOB YUUTEIIS.

OuennBaHue MUCbMEHHBIX PadoT:
[Ipu mpoBepKe MUCEMEHHBIX padOT M0 MaTeMaTUKE CIICAYET pa3inyaTh IPyOble U HErPyObIe OIITMOKY.

K rpy0biM ommdKkam oTHOCSTCS:

-BBIUMCIIUTEIbHBIC OIIMOKY B IpUMeEpax u 3a7adax;

-OIMOKY Ha HE3HAHUE MOPSIKA BBIMOJTHEHUS apu(PMETUUECKUX JeHCTBUIA;
-HENPaBUJILHOE pEIIeHUE 3a1a4M (MPOTYCK ICHCTBUM, HEMPaBUIBHBIN BBIOOD IECHCTBHM, JTUITHEE ICHCTBHE);,
-HEeJI0OBEJICHHE JI0 KOHIA PeUICHHs 33/1a4l I TIPUMEPa;
-HEeBBINOJIHEHHOE 3a/IaHUE.

K Herpy0ObIM ommmoKam OTHOCSTCSA:

-HepalMOHANIbHbIE TPUEMbI BBIUNCIICHUN;

- HeTIpaBUJIbHAsI MOCTAHOBKA BOIPOCA K JEHCTBUIO MPHU PEUICHUH 3a/1a4H;
-HEBEPHO CPOPMYITHPOBAHHBIN OTBET 3a/1a4H;

-HENPaBUJIbHOE CNMCBHIBAHUE JIAHHBIX YHCEN, 3HAKOB;

-HEJIOBEJICHHE JI0 KOHLA TPeoOpa30BaHUM.

HpI/I OLICHKE MMCBbMCHHBIX pa60T CTaBATCA CICAYIOUIUC OTMCTKU:



“5§”- eciu 3a/1a4u pelieHbl 6e3 oMMOoK;

“4”- ecnn oryieHsl 1-2 HerpyObie OmnOKY;

“3”- ecnm momyineHsl 1 rpy6ast u 3-4 HerpyOble OITUOKHY;

“2”- He3HaHHE OCHOBHOTO IPOTrPAaMMHOI0 MaTepUaa Uil 0TKa3 OT BBINOJIHEHUS y4EOHbBIX 00s13aHHOCTEH.
OnenuBaHue TeCTOBBIX padoT:

“5”- eciir HaOpaHo oT 8110100% OT MaKCUMaTBPHO BO3MOKHOTO 0ajnia;

“4”_ ot 6110 80%;

“3”- 0ot 51 10 60%;

“2”- o 50%.

YYI
PerynsiTuBHbIe:

— CaMOCTOSITETILHO 0OHAPYHCUBAMb U (DOPMYIUPOSAMb TIPOOIIEMY B KITACCHOW M HHIMBHUIYaTbHON YI€OHOU AEATEIBHOCTH;

— gbl0GU2aMb BEPCHH PEIICHUS MPOOJIEMBI, 0CO3HABATH KOHEUHBIN Pe3y/IbTaT, BRIOMPATh CPEJCTBA JTOCTIKECHUS TSN U3 TPEUIONKCHHBIX WA WX
HCKaTh CAaMOCTOSTENIbHO;

— cocmaenams (AHAUBUIYATBHO WIIM B TPYIITIE) TJIaH pelieHus MpoOIeMbl (BBITTOTHEHHS TTPOCKTA);

— paboTas 1o NpeAsoKeHHOMY MJIM CaMOCTOSITEIbHO COCTaBICHHOMY IUIaHY, UCHONb306amb HAPSALY C OCHOBHBIMU U JOMOJHUTENIbHBIE CPE/ICTBA
(cipaBouHas IUTEpaTypa, CIOKHBIE MPUOOPHI, KOMITBIOTED);

— NIGHUPOBamMsb CBOIO MHAMBUAYAJIBLHYIO 00pa30BaTeIbHYIO TPACKTOPHUIO;

— CBOOOHO 7110.16306amMbCsl BBIPAOOTAHHBIMU KPUTEPUSIMH OLIEHKH M CAMOOIICHKH, UCXO/IS U3 IIeJIM U UMEIOIINXCS KpUTEPUEB, paziinyas pe3yabTaT
M CIIOCOOBI JEHCTBHIA;

— B XOJI€ MIPEICTaBJICHUS IPOCKTa 0a8ams OYeHK) ero pe3yabTaTaM;

— CaAMOCTOSITENILHO 0CO3HA8AMb IPUUMHBI CBOETO yCIeXa WM HeycleXa U HaXOIUTh CIIOCcOoObI BBIXOa U3 CUTYalluu HEYCIIeXa;

— yMemb oyeHums CTEIEeHb YCIEIIHOCTH CBOCH MHANBUAYAbHON 00pa30BaTeIbHON AeSITENLHOCTH;

Cpeocmeom ¢hopmuposanus perynatuBHbIX Y Y]l ciaykaT TEXHOJOTHS CHCTEMHO- JESATEIBHOCTHOTO MOJXOJa Ha JTale H3y4yeHUs HOBOIO
MaTepuasa U TEXHOJIOTHUS OLIEHUBaHUs 00pa30BaTeNIbHbBIX JOCTHKEHHH (y4EeOHBIX YCIIEXOB).

ITo3HaBaTeabHBIE:

— aHanU3UPO8aMb, CPABGHUBAMD, KIACCUDUYUPO8amb 1 0000uams GaKThl U IBICHUS,

— ocywecmenames CpaBHEHUE, CEPHALMIO0 U KIacCU(UKAIMIO, CaMOCTOSITEIbHO BbIOMpPas OCHOBAHMS M KPUTEPUM ISl YKA3aHHBIX JIOTHYECKUX
orepanuii; CTpOUTh KIACCU(PUKALNIO MyTEM TUXOTOMUYECKOTO JIeNIeHHs (Ha OCHOBE OTPULIAHHS);

— cmpoumy JOTMYECKH 000CHOBAaHHOE PACCY)KJCHHE, BKIIIOYAIOIIee YCTAaHOBICHUE TPUUMHHO-CIIEICTBEHHBIX CBSA3CH;



— c030a6amb MaTeMaTU4ECKHE MOJIEIIH;

— COCTAaBIISAThH TE€3HCHI, PA3JINYHbIC BHIBI IUTAHOB (TIPOCTHIX, CIOKHBIX | T.11.). [IpeoOpa3oBeIBaTh HHPOPMAIIMIO U3 OJHOTO BUJA B IPYroi (Tabiuiry
B TEKCT, UarpaMMy H Ip.);

— @bIYUMbIGAMb BCE YPOBHU TEKCTOBOW MH(POPMALIUH.

— ymemb onpeodenisimb BO3MOXKHbIE MCTOYHUKU HEOOXOJMMBIX CBEIECHUM, MPOU3BOJUTH MOUCK HMH(OPMALMM, aHAJIW3UPOBATh U OLICHUBATh €€
JOCTOBEPHOCT.

— NOHMMasl TO3MIIMIO JPYroro 4YeloBeKa, paziuuams B €r0 peud: MHEHHE (TOUKY 3pEHHMsI), JI0Ka3aTelIbCTBO (apTyMEHTHI), (aKThl; THIOTE3HI,
aKCHOMBI, TEOpHH. [l ITOro CaMOCTOATENBHO HCIOJIb30BATh DPA3JIMYHbIE BHUIBl YTEHHs (M3ydarollee, IPOCMOTPOBOE, O3HAKOMHUTEIBHOE,
MTOMCKOBOE), MPUEMBI CITYILIAHUS.

— yMemb UCNOIb306amb KOMIBIOTEPHbIE U KOMMYHUKAIIMOHHBIE TEXHOJIOTMHM KaK MHCTPYMEHT JUIs JIOCTH)KEHUS CBOUX lLieneil. YMeTh BhIOMpaTh
a/IeKBaTHbBIE 33]]au€ HHCTPYMEHTAJIbHbIE POTrPAMMHO-alIapaTHBIE CPEJICTBA U CEPBUCHI.

Cpeocmeom popmuposanus o3HaBaTENbHBIX Y Y | cimyxaT yueOHBIN MaTepHall U IPEK/Ie BCETO MPOAYKTUBHBIC 3aJaHUs yUeOHUKA.
— Vcnonb3oBaHne MaTeMaTHUYE€CKUX 3HAHUH JJIS peLIeHHs pa3IMYHbIX MaTeMaTHUYECKHUX 3a7a4 U OLIEHKU MOJIyY€HHBIX PE3yJIbTaTOB.
— COBOKYIIHOCTh YMEHMH IO UCIIOJIb30BAHUIO JOKA3ATEIBHON MaTEMAaTHYECKOM peyn.

— CoBOKYIHOCTh YMEHHMI 110 paboTe ¢ HHPOpMAIHEl, B TOM YUCIIE U C Pa3IMYHbBIMH MaTeMaTHYECKUMH TEKCTaMU.

— YMeHus UCronb30BaTh MATEMATHYECKUE CPECTBA ISl M3YUYEHHUS U ONUCAHUS PEaIbHBIX ITPOLIECCOB U SBJICHUH.

— He3aBuCUMOCTh M KpUTHYHOCTD MBIIUICHHUS.

— BoJig 1 HaCTOMYHUBOCTE B JOCTDKEHUH LICIIH.

KomMmMmyHukaTuBHbIE:

— CAMOCTOSITENILHO Op2anu306bl8ams yieOHOE B3aUMOACHCTBHE B IpyIiie (onpeaensTs oOIIue 1eu, JoroBapruBaThCs APYT € APYroM U T.1.);

— OTCTauBasi CBOIO TOUKY 3PEHUS, NPUBOOUMb ap2yMeHmbl, IOATBEpKaas UX haKTaMu;

— B JUCKYCCHUU yMemb 8bl08UHYMb KOHTPAPTYMEHTHI;

— YUYUTBCSI KPpUMUYHO OMHOCUMbBCA K CBOEMY MHEHHIO, C JOCTOMHCTBOM NpU3HA6amb OMMOOYHOCTH CBOEro MHEHHS (€CIM OHO TaKOBO) U
KOPPEKTUPOBATH €T0;

— TOHMMAas TO3ULIMI0 IPYrOro, paziuyams B €ro peud: MHEHHE (TOYKY 3peHHsi), JH0Ka3aTelbCTBO (apryMeHTHI), (aKThl; THIOTE3bI, aKCUOMBI,
TEOpHUH;

Cpeocmeom  ¢hopmuposanusi KOMMYHUKATUBHBIX Y'Y ]I ciiyxaT TEXHOJOTHUS MPOOIEeMHOro o0ydeHus, opraHu3aus paboThl B MajbIX IpyIMMax,
Tak)Ke UCIOJB30BaHUE HAa YPOKAX TEXHOJIOTUHU JIMYHOCTHO- OPUEHTUPOBAHHOTO U CUCTEMHO- JEATEIbHOCTHOTO 00Y4eHHSI.

JIMYHOCTHBIE TOCTHKEHUS YHyammxcs

HCIIOJIb30BATb HpI/IO6peTeHHLIe SHAHUWA U YMCHHUA B HpaKTI/I‘leCKOﬁ JIeSITeIbHOCTH M IIOBCEAHEBHOM KU3HU JIJIS:
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MO/ICTIMPOBAHUS MPAKTHYECKUX CUTYallUH U MUCCIIETOBAaHUS IOCTPOCHHBIX MOJIETICH ¢ UCTIOIb30BaHUEM anmapaTa ainreOpbl

OTHMCAaHMS 3aBHUCUMOCTEH MEXAy (pU3MUECKMMH BETUYMHAMH COOTBETCTBYIOIIMMHU (OPMYIIaMU TPU HCCICTOBAHUHM HECIIOKHBIX MPAKTUYECKUX
CUTYaLIN;

MHTEpIIpETAlK IPA(PUKOB pealIbHbIX 3aBUCUMOCTEN MEX Iy BEJIMUYMHAMM.

(hopMHpOBaHKE OTBETCTBEHHOTO OTHOIIEHUS K YYCHHIO, TOTOBHOCTH M CIIOCOOHOCTH OOYYArOIIMXCS K CAMOPA3BUTHIO U CaMOOOPa30BaHHIO HA
OCHOBE MOTHMBallMM K OOYYEHHIO U TI03HAHMIO, BBIOOPY JaibHeWlIero oOpa3oBaHus Ha 0a3e OPHUEHTHUPOBKM B Mupe npodeccuii u
po(heCCHOHANBHBIX MPEANOYTCHUH, OCO3HAaHHOMY MOCTPOSHHUIO WHIMBHIYyaTbHON 00pa3oBaTeNbHON TPAeKTOpPUU C YYETOM YCTOHYMBBIX
MO03HABATEIHHBIX HHTEPECOB

(dbopMupOBaHHE IETIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTH S HAYKH M OOIECTBEHHOW MPAKTHKU
dbopMupoBaHHEe KOMMYHHKATHBHOH KOMIIETEHTHOCTH B OOIIEHWH H COTPYAHWYECTBE CO CBEPCTHUKAMH, CTApIIMMH W MIQAIINMH B
00pa3oBaTeNIbHOM, 00LIECTBEHHO MOJIE3HOM, YueOHO-HCCIIe10BaTENbCKOM, TBOPUECKON U JPYTUX BUAAX JIEATEIBHOCTH

YMEHHUE SCHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICIH B YCTHOW W NMUCHPMEHHOW pedud, MOHMMATh CMBICI ITOCTABICHHOHN 3aJaduu, BHICTPAMBATh
apryMEHTAIUIO, TIPUBOIUTH TPUMEPHI K KOHTPIIPUMEPHI

KPUTHYHOCTH MBIIIJICHUS, YMEHUE PACTIO3HABATH JIOTHYECKH HEKOPPEKTHBIC BBICKAa3bIBAHUS, OTIINYATh TUTIOTE3Y OT (hakTa

KPEaTUBHOCTh MBILUIECHHSI, UHULIUATHBY, HAXOAUYNBOCTh, AaKTUBHOCTh NP PEIICHUH alreOpandeckux 3amgay

YMEHHE KOHTPOJIMPOBATH MPOLIECC U PE3YJIbTAT y4eOHOM MaTEMATHYECKOM IeATETbHOCTH

CIOCOOHOCTh K AMOLIMOHAIBHOMY BOCIIPUATHIO MaTEMAaTHYECKUX OOBEKTOB, 3a/]1a4, PEIICHUH, pacCyKICHUH.

Conep:xaHue y4eOHOr0 npeamera
1.PaunonajbHbIe ApooH
Panmonanenas apo6s. OcHOBHOE CBOMCTBO JpoOu, cokpamieHue apoOeil. ToxkaecTBeHHbIE MpeoOpa3oBaHUs PALMOHAIBHBIX BbIPAKEHHIA.

OyHKIUA Y = = med rpaduk.
X

He.]]b: BLIpa6OTaTb YMCHHC BBITIOJIHATD TOXACCTBCHHDBIC Hp606p330BaHI/I$I paiuOHAJIbHBIX BBIpa)KeHHfI.
Tak kak AEUCTBHSA C panrOHaJIbHBIMHA ,Z[pO6$IMI/I CYIIECTBCHHBIM 06p8.30M OIINPArOTCsA Ha JIEUCTBUSA C MHOI'o4J€HaMH, TO B HaydaJl€ TCMBbI

H606XO,Z[I/IMO IMOBTOPHUTDL C 06y‘laI-OH_II/IMI/IC$I npeo6pa30BaHI/I;1 OCJIBbIX BBIpa)KeHHﬁ.

I'maBHOE MecTO B HaHHOﬁ TEMEC 3aHUMAIOT AJI'OPUTMBI JIEUCTBUM C ,I[pO6$IMI/I. Yuamuecss J0JKHBI MNOHUMAThb, 4YTO CYMMY, PA3HOCTD,

MPOU3BCACHUC W YACTHOC z[p06el71 BCera MOXHO HNpPCACTABUTH B BHUIC I[pO6I/I. HpI/IO6peTaCMLIe B JAHHOU TeMe YMCHHA BBINIOJIHATE CJIOKCHHUC,
BBIYUTAHUC, YMHOXKCHUC U NCIICHUC ,Z[p06el71 SABJISIFOTCS OIIOPHBIMHA B npe06pa30BaHI/1${x ):[pO6HBIX B]':»Ipa)KeHHfI. HOBTOMy UM CIICAYCT YACINUTH ocoboe
BHHUMAaHUC. Heuenecoo6pa3H0 MNEepexXoJUTh K KOM6I/IHI/IpOBaHHHM 3aJlaHHdSIM Ha BCE JCHCTBUSA C ,[[pO6$IMI/I pexKaAC, UCM 6y,I[y'T YCBOCHBI OCHOBHBIC
AJITOPUTMBI. 3aIlaHI/IH Ha BCE JICUCTBHUS C ,Z[p065{MI/I HC TOJIKHBI OBITh M3IIHIIIHE TPOMO3AKNUMHA U TPYAOCMKHUMU.
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[Tpu HaxoXACHUM 3HAYCHUA APOOEH MAl0TCS 3aJaHUsl Ha BBIUMCIICHHS C MIOMOIIBIO KaIbKyIsATOpa. B MaHHOW TeMe paciMpsIOTCsl CBEICHUS O
CTaTUCTUYECKHUX XapaKTEPUCTUKAX. BBOIUTCS MOHATHE CPETHETO TAPMOHUYECKOTO Psifia OJIOKUTEIIbHBIX YUCE.

) K
N3yuenune TeMbl 3aBepiaeTcss paCCMOTPEHUEM CBOMCTB rpaduka QyHKIUU y = —.
X

YY:
KomMMyHnKkaTHBHBIE:
Cnymats 4 cablaTh APYT ApYra; MPeACTaBIsTh KOHKPETHOE COJEpKaHUE U COOOIIATh €ro B MMCbMEHHON U YCTHOU (hopMme.
PeryasituBHble:
[IpyHrMaTh MO3HABATENBHYIO 11€7b, COXPAHSATH €€ MPU BBIIOJHEHUU YYEOHBIX NEHCTBUM, PETyIUpOBaTh BECHh MPOIECC UX BBHIMOJHEHHUS M YETKO
BBINIOJIHATH TPEOOBAHUSI TO3HABATEILHOM 3a4a4H.
Ilo3naBaTenbHbIE:
BbIBOAUTE ciieICTBUS U3 UMEIOLIUXCA B YCIIOBUY 33/1a4M IaHHBIX; YCTaHABIUBATh IPUYNHHO-CIIEICTBEHHBIE CBSI3U.

2.KBaapaTHble KOPpHH
[Tonsatue 00 wppanmoHanbHBIX uymciax. OOIuMe CBEACHWS O ACHCTBUTENbHBIX umcliax. KBaapatHelii kopeHb. [loHATHE O HaXOXICHUH
MPUOJIMKEHHOTO 3HA4YeHHsST KBaapaTHOTO KOopHs. CBoiicTBa KBajapaTHBIX KopHed. [IpeoOpa3zoBaHMs BBIpaKEHUM, COAEPKAIIMX KBaJpaTHbIE KOPHHU.
®ynkius y = x , eé cBoiicTpa U rpaduxk.

Hean:

CUCTEMAaTHU3UPOBATh CBEJCHHS O pallMOHAIBHBIX YHCIAX U J1aTh MpeAcTaBiIeHHe 00 HPpallMOHAIBHBIX YUCJIaX, PACIIUPUB TEM CaMbIM MOHSITHE O
qHCclie; BEIpadOTaTh yMEHUE BHINIOJIHATH PEOOpa30BaHMsl BBIPAXKEHUH, COAEepKAIINX KBaIpaTHbIE KOPHHU.

B nannoi#i Teme yuaniyecs Mojiy4aroT HadallbHOE MPEACTaBICHUE O TMOHATUU ACUCTBUTENbHOTrO uncia. C 3Toi 1enbio 0000I11a0TCs U3BECTHBIE
00yyarouMMcsl CBEICHUS O pallMOHAIbHBIX yuciax. JlJig BBeleHUs MOHSITHUS UPPALMOHAILHOTO YHCIA MCIOIb3YeTCs HHTYUTUBHOE MPEICTABICHUE O
TOM, YTO Kbl OTPE30K MMEET UIMHY U MOTOMY Ka)XJOW TOUYKEe KOOPIMHATHOMN NMPSMOIl COOTBETCTBYET HeKOoTopoe umcio. [lokasbiBaeTcs, 4yTo
CYIIECTBYIOT TOUYKH, HE UMEIOLIUE PAIlMOHATILHBIX a0CITHCC.

[Ipu BBeAeHUM MOHATUS KOPHS MOJE3HO 03HAKOMUTH 00YJAIOIIUXCS C HAX0XK/IEHUEM KOPHEH C MOMOIIBIO0 KalbKYIATOPA.
OcHOBHOE BHUMaHHE YAETSETCS TMOHATHUIO apU(PMETHUYECKOTO KBAJpaTHOTO KOPHS U CBOWCTBAM apu(PMETUYECKUX KBAJAPATHBIX KOPHEH.

HOKaSHBaIOTCH TCOPEMBbI O KOPHE U3 IIPOU3BCIACHHUA U I[pO6I/I, a TaKoKC TOXKACCTBO Va2 =|a| , KOTOPBIC IOJY4arOT NPUMCHCHHUC B Hp606pa30BaHI/I$IX
BLIan(eHHﬁ, COACpIKAIINX KBAAPATHBIC KOPHHU. CHeI_[I/IaJ'ILHOC BHUMAHHUC YyICIACTCA OCBO60)K,Z[6HI/IIO OT UPPAOUOHAIIBHOCTH B 3HAMCHATCJIC )IpO6I/I B

Vo oo

" B KypCaX rcoMeTpuH, anre6pbl M Ha4daJl aHaJIu3a.

BBIPAKCHUAX BUJA . YMeHue HpeO6pa3OBBIBaTB BBIPpAXKCHUS, COACPIKAIUC KOPHU, YaCTO HUCIIOJIB3YCTCA KaK B CAMOM KYpCC anre6pLI, TakK
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[Ipogomkaercs paboTa 10 pa3sBUTUIO (QYHKIMOHATLHLIX MpEACTaBIeHHi oOydaromuxcs. PaccMmarpuparotes GyHKIHUS y=+/x , €& cBoiicTBa U

rpaduk. Ilpu nsydenun GpyHKIUM y=+/x , HOKa3bIBAETCS €€ B3aUMOCBA3b ¢ PyHKIHEH y = X, rae x > 0.
YV
KommyHukaTusHble:
Caymath ¥ cbIIaTh APYT ApYyra; MPeICTaBlIATh KOHKPETHOE COAep KaHue U COOOIIaTh €ro B MMChbMEHHON U yCTHOM (opme.
PeryasituBHble:
[IpyHrMaTh MO3HABATENBHYIO 11€7b, COXPAHSATH €€ MPHU BHIOJHEHUH Y4eOHBIX NEHCTBUM, PEryiaupoBaTh BECh MPOILECC UX BBHIMOJIHEHUS M YETKO
BBITNIOJIHATH TPEOOBAHUSI TO3HABATEILHOM 3a4a4H.
IIo3HaBaTebHBIC:

BbeIBOAMTH ceCTBYS U3 UMEIOLUXCA B YCIIOBUH 3314y JAHHBIX; YCTAHABINBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U.

3.KBaapaTHble ypaBHeHUSs

KBanpatHoe ypaBHeHue. @opmyna KOpHEW KBaJpaTHOTO ypaBHEHHUs. PelieHue panroHanbHBIX ypaBHEHWH. Pemienue 3amay, mpuBOASIIUX K

KBa/IpaTHBIM YPaBHEHUSAM U MPOCTEUIIUM palliOHATIbHBIM YPaBHEHUSIM.

Hean:

BbIPa0OTAaTh YMEHHUS pellaTh KBaJIpaTHbIE YPAaBHEHUSI U MTPOCTEHIIINE pallMOHAIbHBIE YPAaBHEHUS U IPUMEHATh UX K PEIICHUIO 3a/1a4.

B navasie TemMbl IpUBOAATCS MPUMEPHI PELIECHUs HEMOJHBIX KBAaAPATHBIX YPABHEHUN. DTOT MaTepHall CUCTeMaTU3upyerca. PaccMarpuBaroTcs

QITOPUTMBI PELIEHUSI HETOJIHBIX KBaJpPaTHBIX YPAaBHEHUN Pa3IMYHOTO BUJA.

OCHOBHOE BHUMAHHUE CJIe/lyeT yAeINTh PElIeHNIo ypaBHeHH Bua ax> + bx + ¢ =0, rae a # 0, ¢ ucronb3oBaHueM GopMyIsl KOpHeit. B maHHO#M
TeMe ydauiuecsl 3HakoMsaTcsa ¢ ¢popMynamu Buera, BrIpakaromMMU CBSI3b MEXAY KOPHSIMH KBaJIpaTHOTO ypaBHEHHUS U ero koddduiuentamu. OHu
MCIOJIb3YIOTCS B JAJIbHEHIIIEM MPU JI0KA3aTEIbCTBE TEOPEMBI O PA3JIOKEHUU KBAIPATHOTO TPEXUeHa HA TMHEHHbIE MHOKHUTEIH.

VYuyamuecs: 0BJIaeBaOT CIOCOO0M pElIeHUs JPOOHBIX PALMOHAIBHBIX YPAaBHEHUU, KOTOPBII COCTOUT B TOM, YTO PEIICHHWE TAaKUX YpaBHEHUU
CBOJMTCSA K PEILICHUI0 COOTBETCTBYIOLIUX LIETBIX YPABHEHUH C MMOCIETYIOIUM UCKIIOYEHUEM ITOCTOPOHHUX KOPHEI.

W3ydeHue qaHHON TE€MbI O3BOJISIET CYIIECTBEHHO PACIIUPUTD alapar ypaBHEHU, UCIIOIb3yEeMBbIX JJIs PEIIEHUs TEKCTOBBIX 3a/ad.

YYI:
KomMmmyHukaTuBHbIE:

[IpencTaBiasTh KOHKPETHOE COJEpkKAHUE U COOOIIATh €ro B MUCbMEHHOMN U YCTHOH (hopMme;
YMmeTh (WM pa3BUBaTh CIIOCOOHOCTH) C IOMOIIBIO BOITPOCOB JI00BIBATH HEJAOCTAIOIIYIO HHGOPMALIUIO.

PerynsaTuBHbIe:
CraBuTh yueOHYIO 3aJjauy Ha OCHOBE COOTHECEHUsI TOT0, UTO YK€ U3BECTHO, YCBOCHO, U TOTO, YTO €IIE HEU3BECTHO; CAMOCTOSTEIBHO (OPMYIINPOBATH

IO3HABATCJIbHYIO LCJIb U CTPOUTH JICNCTBUS B COOTBETCTBHUHU C HEM.
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Io3naBaTeabHBIE:
[TpoBoUTH aHAHM3 CIIOCOOOB PEIICHUS 3a1a4

4. HepaBeHcTBa
UucnoBsle HEpaBeHCTBA M MX CBOMCTBA. [lOWIEHHOE CIIO)KEHHME W YMHOKEHME YHUCIIOBBIX HEPAaBEHCTB. [lorpemmHocTs M TOYHOCTH
npubixenns. JInHelHbIe HepaBEHCTBA C OJJHOM MEPEMEHHON M UX CUCTEMBI.

Hean:

O03HAaKOMHUTH OOYy4alOUIMXCS C NPUMEHEHHWEM HEpPaBeHCTB /Uil OLEHKM 3HAUYE€HUU BBIPAXKEHUH, BbIPA0OTAaTh YMEHHE pellaTh JIMHEWHBIE
HEPABEHCTBA C OJITHOM MEPEMEHHON U UX CHCTEMBI.

CBolicTBa YUCIIOBBIX HEPABEHCTB COCTABIIAIOT Ty 0a3y, HA KOTOPOW OCHOBAHO pEIICHUE JTMHEHHBIX HEPABEHCTB C OJJHOW NepeMeHHON. Teopembl
O NOYJIEHHOM CJIOKEHHH M YMHOXXEHUN HEPABEHCTB HAXOJAT IPUMEHEHHE NPH BBIIIOJHEHUHM NPOCTEHIINX YIPAKHEHUN HA OLIEHKY BBIPAXKEHUH IO
MeToy rpanuil. BBoasTcs nousaTus abcontoTHol [lorpentHocT ¥ TOUHOCTH MPUOTNKEHHSI, OTHOCUTENILHOMN MOTPELTHOCTH.

YMeHHsI TPOBOJINUTH IE€AYKTUBHBIE PACCYKJEHUS MOJIy4arOT PA3BUTHE KaK IIPH JOKA3aTeNIbCTBaX YKA3aHHBIX TEOPEM, TaK M IPU BHIIOJHEHUH
YOPAKHEHUH Ha JJ0KA3aTEIbCTBA HEPABEHCTB.

B cBsA3M ¢ pemieHreM JTMHENHBIX HEPAaBEHCTB C OJTHOM NMEPEMEHHOMN JAeTCsl MOHATHE O YHMCIIOBBIX IPOMEXKYTKAX, BBOJSATCS COOTBETCTBYIOIINE
Ha3BaHUs M 0003Ha4yeHus. PacCMOTpPEHHIO CHUCTEM HEPaBEHCTB C OJHOW NMEPEeMEHHOW IMpPEeIIeCTBYET O3HAKOMJIEHHE OOY4YaroUIMXCsl C MOHATHAMHU
nepeceyeHust U 00beIMHEHHUSI MHOXKECTB.

IIpu pemieHNH HEPABEHCTB UCIMOJIB3YIOTCS CBOWCTBA PAaBHOCWIIBHBIX HEPABEHCTB, KOTOPBIE PA3bsCHIIOTCA Ha KOHKPETHBIX ImpuMepax. Ocoboe
BHUMAaHHE CJIEAYET YACIUTh OTpabOTKE YMEHUS pellaTh MPOCTEHIINE HEPAaBEHCTBA BUAA ax > b, ax < b, 0CTaHOBHUBILUCH CIIELUAIBHO Ha CIydae, Koraa
a<0.

B sToil Teme paccMaTpuBacTCA TAKKE PEIICHHWE CUCTEM JABYX JIMHEHHBIX HEPABEHCTB C OJHOM NEPEMEHHOW, B YAaCTHOCTU TaKHUX, KOTOPbIE
3allMCaHbl B BUJIE JBOWHBIX HEPABEHCTB.

Yy
KomMmMmyHukaTuBHbIE:
OOMeHMBaTbCS MHEHUSMH, IOHUMATh MO3UIMIO MapTHEPA, B TOM YHCIIE U OTIMYHYIO OT CBOEH; 3a/1aBaTh BONPOCHI, CIyIIAaTh U OTBEYATh Ha BOIPOCHI
Apyrux, GopMyIupOBaTh COOCTBEHHBIE MBICIIH, BHICKa3bIBATh U 0OOCHOBBIBATH CBOIO TOUKY 3pEHHS.
PeryasituBubie:
[TnanupoBaTh (B COTPYIHHYECTBE C YYMTEIEM M OJHOKIACCHUKAMHU WM CaMOCTOSITEIbHO) HEOOXOIMMBbIE AEHCTBUS, ONEpalUH, JEHCTBOBAThH IO
IUIaHY; CAMOCTOSITEIbHO IJIAHUPOBATh HEOOXOAUMBbIE ICHCTBHUS, ONIEPALIUH.
Ilo3naBaTenbHbIE:
AHanmu3upoBaTh YCIOBHS M TpeOOBaHUS 3a/aud; MPOBOJUTH aHAIU3 CIIOCOOOB PpEIICHUS 3aJaud C TOYKH 3pEHHMs UX palUOHAIM3allUd U
9KOHOMHUYHOCTH.

14



S.CreneHs ¢ HeJbIM OKa3aTe1eM. JJIeMeHTbl CTATUCTHKH
Crenenp ¢ 1enbIM IoKa3zaTeneM M ee cBoictBa. CranmapTHbeld BuJ uucia. HauvanbHble cBeqeHuss 00 oOpraHM3alUM CTaTHUCTUYECKUX
uccinenoBanuii. COop u rpynnupoBKa CTaTUCTUUECKUX AaHHbIX. HarmsiHoe mpencrtaBieHHe cTaTucTHueckod nHpopMauuu. Kpyrossle nuarpaMmel,
IIOJIMTOH, THCTOIPaMMa.

Lean: BbIpaboTaTh yMEHHE MPHUMEHSATH CBOWCTBA CTENEHH C IIETBIM ITOKa3aTelieM B BBIYMCICHUSX W MpeoOpa3oBaHHAX, cHOpPMHUPOBATH
HayaJibHbIE MPEACTABIEHUS O COOPE U IPYNIUPOBKE CTATUCTUYECKUX JAHHBIX, UX HAIJISIHON MHTEpIpETaLUH.

B sT0i1 Teme GopMyaHpyrOTCS CBOMCTBA CTENEHH C IIEJIBIM MOKa3aTeneM. MeToja JoKa3aTellbCTBAa 3TUX CBOMCTB IMOKA3bIBAETCS HAa IpHUMEpe
YMHOEHUS CTENEHEN ¢ OJJMHAKOBBIMH OCHOBAHUAMH. J[aeTcs NOHATHE O 3aIIMCHU 4YMCia B CTaHAApTHOM BuJIE. [IpuBOAATCS NpUMeEphl HCIIOIb30BAHUS
TakoM 3amucu B (U3MKe, TEXHUKE U APYTrUX 00JIacTAX 3HAHUM.

VYuyamuecss noiydaroT HauyalbHbIE MPEACTAaBIECHUS 00 OpraHu3alMi CTaTHUCTUYECKUX HcciaeaoBaHUd. OHM 3HAKOMSTCS C MOHITHIMH

T€HEPAIbHOW W BBIOOPOYHOW COBOKYMHOCTH. [IpuUBOASTCS mpUMEpHl NPEICTAaBICHUS CTATUCTUYECKUX JAHHBIX B BHUIE TaOMUI[ 4YacTOT |
OTHOCHTENBHBIX 4acToT. OOydalomuMcs TpeyIararoTcsl 3alaHrs Ha HaXOXKJICHHUE 1O TaOJWIle YacTOT TaKUX CTATUCTUYECKUX XAPAKTEPUCTHUK, KaK
cpenHee apuMeTHUYECKOe, MOjJa, pa3Mmax. PaccMarpuBaeTcst BONPOC O HArJISAHOW WHTEPHIpPETAMH CTaTHCTHYecKoW wuHpopmaruu. M3BecTHbIe
00yJaroIMMCs CITIOCOOBI HATJISITHOTO MPEACTABICHHS CTATUCTHYCCKUX JIAHHBIX C TIOMOIIBIO CTOJIOYATHIX M KPYTOBBIX IMarpaMM PacIIUPSIOTCS 32 CUET
BBEJICHUS TaKUX MOHATHUMH, KaK MOJUTOH U THCTOrpamMMa.

YVI
KomMmMmyHukaTuBHbIE:
YcranaBnuBaTh paboune OTHOMIECHHS; 3PPEKTUBHO COTPYIHNYATH U CITOCOOCTBOBATH MPOAYKTUBHOM KOOTIEpAITUH.
PeryasitTuBHbIe:
CocTaBisTh IJ1aH U MOCIEA0BATEIBHOCTh ACHCTBUI; BHOCUTH KOPPEKTUBBI U AOMOJIHEHHUS B COCTaBIICHHBIE TUIAHBI.
Ilo3naBaTenbHbIE:

Bri6upats Hanbonee 3¢ @dekTuBHbIE CIOCOObI PELIeHHs 3aayd B 3aBHUCHMOCTH OT KOHKPETHBIX YCIOBUM; MPOBOAMTH aHAIM3 CHOCOOOB pelICHUs
3aJla4; BOCCTaHABIMBATh MIPEIMETHYIO CUTYAIUIO, OIIMCAHHYIO B 3a/1a4e, MyTEM nepeopMyaIupoBaHus, N300paxkaTb Ha CXeMe TOJBKO CYIIECTBEHHYIO
nH(OPMALINIO; aHATH3UPOBATH OOBEKT, BBIJIEINSIS CYIIECTBEHHBIE U HECYIIECTBEHHBIC TPU3HAKY.

6. IToBTOpeHue ( 6 yacos)
Heab: [loBTopenue, 0600MIeHNEe U CHCTeMaTH3allksl 3HAaHUH, YMEHHI 1 HaBBIKOB 3a Kypc alredpsl § Kiacca.

YYA
KomMmyHnKkaTHBHBIE:
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ApryMeHTHpOBaTh CBOIO TOYKY 3pEHHS, CIIOPUTh U OTCTAWBATH CBOIO IMO3WIMIO HEBPAXACOHBIM Il ONIOHEHTOB 00pa3oM; pa3BUBATh yYMEHUS
MHTETPUPOBATHCS B TPYIILY CBEPCTHUKOB U CTPOUTH IIPOLYKTUBHOE B3aUMOJICHCTBUE CO CBEPCTHUKAMU U B3POCIIBIMU.
PerynsiTuBHbIe:
BHOCI/ITI) H€O6XOIII/IMI)IC JOIIOJIHCHUA U KOppeKTI/IBI)I B IIJIaH U CHOC06 IleICTBHSI B cnyqae paCXO)KZIGHI/IFI STaJIOHA, pCaJII)HOFO HeﬁCTBHﬂ n €ro
pe3ynbTaTa.
Ilo3naBaTejbHbIE:
Ocy1ecTBIATh CpaBHEHUE U KIACCU(PUKAIHIO TI0 3aJaHHBIM KPUTEPHSIM.

CtpykTypa Kypca
No Tema KonunuecTBo yacos
1. BBonHOE MoBTOpEHME 2
2. PanmonansHbIe 1po0OH. 23
3. KBanpaTHbie KopHH. 19
4. KBanpaTHbie ypaBHEHHUS. 21
5. Hepasencrna. 20
6. CreneHb C LENbIM IOKa3aTeneM. DJIEMEHTHI CTATUCTHKHU. 11
7. [ToBTOpEHME. 9
Hroro 105

IIpenogaBanue OpMEHTHPOBAHO HA McNOJb30Banne YMK:

e [Iporpamma cooTBeTCTBYeT yueOHUKY «Anredpa. 8 kimace» / FO.H. Makapsrue, H.I'. Munatok u ap.; noa pen. C.A. TensikoBckoro. M.:
[Ipocsemenue, 2013

16




XKoxos B.W. u np. Anredpa. Jlugakruueckue Matepuaisl Uit 8 Kiace
Maxapsrues FO.H. u np. U3yuenue anredpsl, B 7-9 knaccax. Knura uist yuurens.
XKoxos B.W. u np. Ypoku anredpsl B 7, 8 u 9 xnaccax. [loypounslie pazpaboTKy.
lamukuii MLJL u np. COopHHEK 3a1a4 110 anredpe: 8-9 Kiacchl.

TkaueBa M.B. u np. COopHuUK 3a7a4 110 anredpe s 7-9 Kiaccos.

Kyznuenosa JI.B. u ap. ['ocynapcrBenHast uroroBas arrectamus. Anredpa. COOpHUK 3alaHUH JIJIsl IOJITOTOBKHU K TOCYJIapCTBEHHON UTOTOBOM
aTTecTanuu B 9 Kiacce.
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