AHHoTanus K pado4eii nporpamme npeamerta «MatemaTuka»

PaGouas nmporpamma ydebHOTO TIpeamera «MaTemMaTrka» Ha ypOBHE OCHOBHOTO OO0IIEro oOpa3oBaHUs

coCTaBJicCHa B COOTBCTCTBUH C Tpe60BaHH${MI/I, YTBep)KI[éHHBIMI/I (Dezxepam;HHM roCy1apCTBEHHBIM

00pazoBaTeIbLHBIM CTAHIAPTOM OCHOBHOTO OOIIIET0 00pa30BaHMs.

Pabouas mporpamma yueOHOTO TpeameTa «MaremaTukay A ydammxcs 5-9 kimaccoB pa3paboraHa Ha

OCHOBAHUH CICAYIOINX HOPMATUBHO-IIPABOBLIX TOKYMCHTOB U MAaTCPUAJIOB!:

denepampHOTO 3aK0Ha "OO 00pazoBanum B Poccuiickoit demeparu” ot 29.12.2013 Ne 273-03
(11.6 cT.28);

(heaeparbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa OCHOBHOTO OOIIETO 00pa3oBaHUs
(mpuka3z MuHncTepcTBa npocsemienus Poccuiickoit denepartiu No287 ot 31.05.2021);

MpUMEPHOH pabodei mporpaMmbl IO MaTeMaTHKE Ha yPOBHE OCHOBHOTO 00IIero 00pa3oBaHUs IS
5-9 xmaccoB 00meo0pa3oBaTeNbHBIX OpraHu3anuii  (omoOpeHa pemieHneM (eneparbHOTo
y4eOHO-METOAMUECKOT0 00BEAMHEHUS IO 00I1IeMy 00pa3oBaHu0 mpoTokoi 3/21 ot 27.09.2021r.);

nporpamMmmbi«MareMaTukan st oOydarormuxcsi 5-11  kimaccoB  00meo0pa3oBaTENbHBIX KO
aBTopoB: A. I'. Mepsmnsk, B. b. [Tononckwuii, M. C. Sxup, I.A.Homuposckuii,E. B. bytxko.

Iesn oOyueHus MaTeMaTHKU:

(dopMupoBaHHE IEHTPAIBHBIX MATEMAaTHYECKUX IMOHSATHH (YHCIIO, BENMYMHA, IE€OMETpUYECKast
¢urypa, TmepeMeHHas, BEpPOATHOCTh, (YHKIHA), O0OECIEeYNBAININX TPEEMCTBEHHOCTh U
HEePCIIEKTHBHOCTh MaTEMaTHYECKOTO 00pa30BaHus 00y4aronuXCs;

IOoABCACHUEC 06yqa}0m1/1x05{ Ha JOCTYIIHOM [JId HHUX YPOBHE€ K OCO3HAaHUIO B3aUMOCBA3H
MAaTeMATUKU M OKPYKAoMICro Mupa, MNOHUMAHHUEC MATCMATHUKU KaK YaCTU OGHlefI KYJBbTYPBbI
YCJIOBCUCCTBA,

Pa3BUTUC HHTCIUICKTYAJIbHBIX W TBOPYCCKHUX CIIOCOOHOCTEM O6y‘laIOLLII/IXC$I, IMO3HaBaTEIIbHOMN
AKTUBHOCTH, HCCIICAOBATCIBCKUX YMGHHﬁ, KPUTUYHOCTHU MBIINUJICHUA, MHTEPECAa K H3YUYCHUIO
MAaTEMAaTHUKH,

(dopmupoBanue (QYHKIMOHAIBHOH MAaTeMaTHYECKOW TI'PAMOTHOCTH: YMEHHS pPaclo3HABaTh
MPOSIBJICHHUSI MaTEMATHUCCKUX MOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEH B peaibHbIX dKHU3HECHHBIX
CUTYyallUsiIX W TPH H3YYCHUU JAPYTrUX YUeOHBIX MPEIAMETOB, IPOSBICHUS 3aBUCHUMOCTESH W
3aKOHOMEpPHOCTEH, (OPMYITUPOBaTh MX HAa S3bIKE MATEMaTUKA W CO3/IaBaTh MaTeMaTUYECKHE
MOJENH, NIPUMEHSTh OCBOECHHBIN MaTeMaTU4YeCKUn arrapar TS peleHus
MPaKTUKO-OPUEHTUPOBAHHBIX 33]1a4, UHTEPIPETUPOBATH U OLIEHUBATH MOJIYYEHHBIE PE3YJIbTATHI.

chopmupoBath y oOydaommxcs (YHKIHOHATHHYIO TPaMOTHOCTH, BKIIIOYANONIYI0O B ceOs B
KadeCcTBE HEOTHEMJIEMOH COCTABIISIIOIICH YMEHUE BOCIIPUHUMATL M KPUTHUECKH aHAIM3UPOBATH
uHGOpMAIUIO, MPEACTABACHHYI0 B Pa3IMYHBIX (opMax, IOHUMATh BEPOSATHOCTHBIH XapakTep
MHOTHX pe€albHBIX MPOLECCOB U 3aBUCUMOCTEH, MPOU3BOJIUTH MPOCTEHINE BEPOSTHOCTHHIE
PacyEThL.

M3yueHnne MaTeMaTUKH HAIIPaBJICHO HA PEATU3AIMIO CIICTYIOIINX 3a1a4:

CUCTEMATHYCCKOC PA3BUTUC MTOHATUA YUC]IA, BBIpa6OTKa YMGHI/Iﬁ BBITIOJIHATH YCTHO U MMCBMCHHO
apI/I(I)MCTI/I‘lCCKI/Ie HCﬁCTBHH Haa 4YucjiaMu, MNOCPEBOAUTH IMIPAKTHYCCKUC 3aJadud Ha A3bIK
MAaTEMAaTHUKH,

OBJIaJICHHUC CHCTEMOM MaTeMaTHYECCKUX 3HAHUU H YMeHHﬁ, HGO6XOIII/IMBIX oA IpUMEHCHUSA B
HpaKTquCKOﬁ JACATCIIBHOCTH, U3YUCHUA CMCKHBIX NUCHUIIINH, ITPOJOJIKCHUA 06pa3OBaHI/I$[;

MHTEJUICKTYaIbHOE pa3BUTHE, POPMUPOBAHKME KAueCTB JINUYHOCTH, HEOOXOJUMBIX UYECIIOBEKY IS
MOJTHOLICHHOW KHM3HU B COBPEMEHHOM OOILIECTBE, CBOUCTBEHHBIX MaTEMAaTHUECKON AEATEIbHOCTH:
SCHOCTH M TOYHOCTH MBICIH, KPUTUYHOCTU MBILIUICHUS, WHTYUIMH, JIOTMYECKOI'O MBILIUICHUS,
3JIEMEHTOB AITOPUTMHUYECKON KYJIbTYphl, NPOCTPAaHCTBEHHBIX MPEICTABICHUN, CHOCOOHOCTH K
MIPEOAOJIEHUIO TPYAHOCTEM;

(dbopMHpOBaHKE TPEJICTABICHUN 00 WAESIX W METOJax MaTeMaTHKU KaK YHHUBEPCAIBLHOIO SI3bIKa
HAyKHW U TEXHUKH, CPEACTBA MOICITHUPOBAHUS SIBJICHUH U TIPOIIECCOB;



BOCIIUTaHWE KYJNbTYPBl JTUYHOCTH, OTHOIICHUS K MaTeMaTHKE KaK K YacTH OOLICYeNIOBEYECKON
KYJIBTYPBI, UTParoLIeil 0co0yI0 posib B 00IECTBEHHOM pa3BUTHU

C yuérom mporpammel Bocniutanuss MBOY OOII n.Cosetckoro, B mporpamme OTpaxaeTcs
peanm3anys BOCHHMTATENIBHOTO TMOTEHIMANa YpOKa MaTeMaTHKH, KOTOPBIM MpeArnoyaraeT
WCIONb30BAaHUE PA3JIUYHBIX BHUIOB M (OpPM AEATENBPHOCTH, OPUEHTUPOBAHHOW Ha IIEJIEBbIC
IIPUOPUTETHI, CBSI3aHHBIE C BO3PACTHBIMU OCOOCHHOCTAMH 00yUarOIUXCA:

J mpuBneueHne BHUMaHUSA OOy4arOIMXCS K LIEHHOCTHOMY AacCIEKTy H3y4aeMbIX Ha YPOKE SBJICHUII,
OpraHM3alii0 WX paboTHl C TMONly4aeMOW Ha YPOKE COIUAIBHO 3HAYMMON WHQopMmarmen -
WHULMUPOBAHUE €€ 0OCYKAEHUs, BBICKa3bIBaHMs OOY4YalOIIMMUCS CBOETO MHEHMA IO €€ MOBOAY,
BBIpabOTKa CBOETO K HEH OTHOIICHMUS,;

J neMoHCTpanmio 00y4arlMMcs HMPUMEPOB OTBETCTBEHHOTO, TPaKAAHCKOTO TOBEACHUS, MPOSBICHUS
YeJIOBEKOIIO0MS U JOOPOCEPACUHOCTH, Yepe3 MOA00p COOTBETCTBYIOLIETO MaTepraia il padoThl Ha
ypOKe, IPOOJIEMHBIX CUTYalui i 00CYKIICHHS B KI1acce;

J mpuMeHeHWEe Ha YpOKE HHTEPAaKTHBHBIX ()OpM pabOTHl C OOYYArOIIUMUCS: WHTEIIEKTyalbHBIX WT,
CTUMYJIMPYIOLIIMX IT03HABATEIbHYI0 MOTHBALMIO OOYyYaromUXCsl; IOUIAKTHYECKOro Tearpa, Tae
MOJTyYE€HHBIE Ha YPOKE 3HAHMS OOBITPHIBAIOTCS B TEaTpPalbHBIX IMOCTAHOBKAX; AUCKYCCHH, KOTOpPbIE
JafoT 00y4aroImuMcs BO3MOXXKHOCTH HPHOOPECTH OIBIT BEAEHHS KOHCTPYKTHBHOIO [MAJOra;
IpynnoBoil paboTel WM paboThl B Mapax, KOTOpblE y4aT OOYYaloIIMXCS KOMaHAHOW paboTe u
B3aMMOJICHCTBUIO C APYTUMHU O0YYAIOIMHUCS;

J MHUIMUpPOBaHKE U TOAJEPIKKA HCCIEA0BATEIHCKON AEATENFHOCTH 00YUaIOMIMXCsl B paMKax pearu3alun
UMW HWHIAUBUAYAJIBHBIX W TPYMNIIOBBIX MCCICAOBATCIILCKUX IIPOCKTOB, YTO JaCT O6y‘Ia}OHII/IMC$1
BO3MOXHOCTb HNPUOOPECTH HABBIK CAMOCTOSATEJIEHOIO PEIICHHsS TEOPETUUECKOW MpOOIEeMBbl, HABBIK
TeHEepPUPOBAaHUS U OGOPMIICHUSI COOCTBEHHBIX MIEH, HABBIK YBa)KUTEJIHHOTO OTHOLICHHS K UYXKHUM
uzaesM, oopMIIEHHBIM B paboTax APyrHX HCCIEAOBaTENeH, HABBIK ITyOJIMYHOTO BBICTYIUICHHS MEPE]

ayAUTOPUEN, ApTyMEHTUPOBAHUM OTCTAUBAHUS CBOEH TOUKHU 3PEHHUS.

Y4eOHBIM TUTAHOM Ha U3yYeHUE MpeaMeTa « MaremaTrkay otBoautcs 974 gaca.
IIporpamma peanusyercs:

- s Skiracca B 00beMe 175 4acoB B TOJI, 5 9aCcOB B HEEIIO;

- s 6 xi1acca B o0beme 175 4acoB B rofi, 5 4acoB B HEIEIIO;

- qua 7-8 knaccoB B 00beme 210 yacoB B o, 6 4aCOB B HEAETIO*;

- g 9 ximacca B 00beMe 204 4acoB B 10JI, 6 4acOB B HEMEITIO.

- B 7-9 knaccax moaynab «Anredpa» - B 00béMe 3 yaca, Mmoayiib «['eomeTpusin- B 00béMe 2 yaca,
MOJIYJIb « BeposITHOCTh U cTaTUCTHKa»- B 00béMe 1 yac.

HporpaMMa OpPHUCHTHUPOBAaHA HA MCIIOJIb30BAHUC y‘le6H0-MCTO,I[I/ILICCKOI‘O KOMILJICKCA:

1.  A.T. Mepsnsk, B.B. ITononckuii, M.C. Skup. Matemaruka 5 kinacc.M. :Benrtana-I'pag

A.Tl'. Mepsnsik, B.b. Tlomorckuit, M.C. Slkup. Maremarnka 6 kiracc. M. :Benrtana-I"pad

A.l'. Mepznsx, B.b. Iononckuii, M.C. fAxup. Anredpa 7 knacc. M. :Benrana-I"pad

A.l'. Mepansak, B.b. Ilomonckuit, M.C. Sxup. Anrebpa 8 wimacc. M. :Benrana - ['pad
A.L. Mepznak, B.b. ITlononckwmii, M.C. Skup. Anrebpa 9  kmacc. M. :Benrana - I'pad
A.I'. Mepansik, B.B. Ilomonckuit, M.C. Skup. ['ecomerpuss 7 kmacc. M. :Bentana - I'pad
A.T. Mepznak, B.b. Tlomonckwmii, M.C. Sxup. ['eomerpust 8§ xiacc. M. :Benrtana - I'pad
A.I'. Mepansik, B.B. TIlomonckuit, M.C. Skup. ['ecomerpus 9 kmacc. M. :Bentana - I'pad
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IInanmpyemble pe3yJbTaThl OCBOCHUSI y4eOHOI0 MpeaMeTa

JIMYHOCTHBIE pPe3yJabTaThI:

IlaTpuoTuyeckoe BOCHMHUTAHHWE: TMIPOSBICHHEM WHTEpPECa K TIPOIUIOMY H HACTOSIIEMY
POCCHICKOM MaTeMaTHKH, IICHHOCTHBIM OTHOITICHHEM K JOCTIKCHHUSAM POCCHMCKUX MaTEMaTHKOB
U POCCHMCKOW MAaTEMAaTUYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO ATUX JOCTHKEHUU B IPYTrUX HAYKAX U
MIPHUKIIATHBIX chepax.

I'paxxknaHckoe W JTYXOBHO-HPABCTBEHHOE BOCHHUTAHHME. TOTOBHOCTHIO K  BBIMOJHCHUIO
00s13aHHOCTEH TPaXKJJaHMHA U PEaTU3aI[UH €ro MPaB, MPEICTABICHUEM O MAaTEMATHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS Pa3JIUYHBIX CTPYKTYp, SBJICHHUN, NPOIEAYyp TpPa)JIaHCKOTO oO0IIecTsa
(BBIOOpBI, OMPOCHI W TIP.); TOTOBHOCTHIO K OOCYKIEHHIO ITHYECKHX IMPOOIEM, CBA3aHHBIX C
NPaKTUYCCKUM MPUMEHEHUEM JOCTIKCHUH HAyKH, OCO3HAHUEM BaKHOCTH MOPATBHO-ITHYCCKHX
MPHUHIIUIIOB B JEATEILHOCTH YYEHOTO.

TpyaoBoe BOCIIMTAHME: YCTAHOBKOW HAa aKTUBHOE YYaCTHE B PEIIECHUU IPAKTUYECKUX 3a4ad
MaTeMaTHYeCKOH HalpaBJICeHHOCTH, OCO3HAHMEM BaKHOCTH MaTeMaTHYECKOro oOpa3oBaHMs Ha
NPOTSKEHUM BCEH JKU3HM JJIsl YCHEIIHOH Npo(ecCHOHANbHON MNEATENbHOCTH W Pa3BUTHEM
HEOOXOIUMBIX yYMEHHI; OCO3HAaHHBIM BHIOOPOM M TOCTPOEHHEM HHIMBUAYaJIbHOM TPAaeKTOPUH
o0pa3oBaHHMs ¥ KM3HEHHBIX IUIAHOB C YYETOM JIMYHBIX HMHTEPECOB M  OOIICCTBEHHBIX
MOTPeOHOCTEN.

JcTeTHYecKoe BOCIUTAHME: CITIOCOOHOCTHIO K AMOIMOHAIEHOMY M 3CTETUYECKOMY BOCIPHUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 337ay, PELICHUH, pacCy)KICHHUH; YMEHUIO BUIETh MaTeMaTHUYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAy4YHOr0 NO3HAHMS: OPUEHTAMENW B JEATEIIBHOCTH HA COBPEMEHHYIO CUCTEMY
Hay4YHBIX MPEACTABICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS YENIOBEKA, MPHUPOABI U
o0Im1ecTBa, TOHUMaHHEM MaTeMaTHIeCKON HayKH Kak c(hephl YeIOBEYECKOH e TENNbHOCTH, STAllOB
€€ pa3BUTHUS U 3HAUMMOCTU ISl PA3BUTUS LUBWIM3ALMM; OBIAJICHUEM S3BIKOM MAaTEMaTHKU U
MaTeMaTUYECKOM KYJIbTYpOW KakK CpEJICTBOM IIO3HAHUSI MHUpPA; OBJIAJICHMEM MPOCTEHIIUMHU
HaBBIKAMHM HCCJIEI0BATENILCKON JEATETbHOCTH.

duszuyeckoe BocnuTaHue, (opMHpPOBaHHe KYJbTYPbl 3I0POBbSI H 3IMOLHMOHAJIHLHOIO
01aromosy4msi: TOTOBHOCTBIO TPHUMEHSATh MaTeMaTHYeCKWe 3HAHUS B HWHTEpecax CBOETO
3]I0pOBbS, BEIEHHS 30POBOro o0pasza *XKHM3HM (3I0pOBOE NMUTAHUE, COATAHCUPOBAHHBIA PEXHUM
3aHATHA M OTHBIXa, pEryisApHas (U3MUECKasi aKTUBHOCTH); CHOPMUPOBAHHOCTHIOHABBIKA
pedaexcun, NpU3HaAHUEM CBOETO IpaBa Ha OLMIMOKY M TaKOTO K€ IIpaBa JPyroro 4eaoBeKa.

JKoj0ruyecKkoe BOCINHMTAHME: OpPHEHTALMEeH Ha NPUMEHEHHE MATEeMAaTHYECKMX 3HAHMH JUIS
pewieHns 3agad B 00JaCTH COXPAHHOCTH OKPYXKAIOLIEH Cpeabl, IUIAHUPOBAHUS IOCTYIKOB M
OIIEHKH WX BO3MOXHBIX IOCIEACTBUN I OKpPY)KaIOWIEH Cpeabl; OCO3HAHHEM TIJI00aIbHOTO
XapakTepa SKOJOTHYECKUX MPOOJIEM U IyTeH UX PEIICHUS.

JInyHOCTHBIE Pe3yJIbTaThl, 00ecnednBalOIIMe AJaNTAUIO 00Y4al01Ierocsi K M3MeHs IoIuMCs
YCJIOBHUSIM CONUAJBHOM W TPHUPOAHOW CpeAbl: TOTOBHOCTHIO K JEUCTBUSM B YCIIOBUSIX
HEOIPENEAEHHOCTY, MOBBIICHUIO YPOBHA CBOEH KOMIIETEHTHOCTH 4Yepe3 MpaKkTUYECKYIO
JeSITeIbHOCTh, B TOM YHCJIE YMEHHE YUYUTBCS Yy JPYTUX JIIOJEH, MPHOOpeTaTh B COBMECTHOMN
JIeITEIbHOCTH HOBBIE 3HAHWSA, HABBIKM M KOMIIETEHIIMH M3 OMbITa APYTHUX;HEOOXOIUMOCTHIO B
(GopMHPOBAaHMH HOBBIX 3HAHUH, B TOM 4YHcCiIe (OPMYIUPOBATH HJIEH, NOHSATHSA, THUIOTE3Bl 00
00BEKTaxX M SIBJICHUSX, B TOM UYHUCIIC paHee HE M3BECTHBIX, OCO3HABAThH AC(UIMTHI COOCTBEHHBIX
3HAHUA W KOMIIETEHTHOCTEH, IUTAaHUPOBaTh CBOE pa3BUTHE; CHOCOOHOCTBIO OCO3HABaTh
CTPECCOBYIO CHUTYAIlMIO, BOCIPUHUMATH CTPECCOBYIO CHUTYalldl0 KakK BbI30B, TPEOYOIIHiA
KOHTPMEp, KOPPEKTUPOBaTh NPUHUMAEMbIE PELICHUSI U ACHCTBUS, (POPMYJINPOBATh U OLICHUBATDH
PHCKH U MOCIIEICTBHS, POPMUPOBATH OIIBIT.

MeTtanpeaMeTHbIe pe3yJbTaThI:

5 kaace

1) Vuusepcanvivie nosnasamenvhole delicmsus obecneyusarom Gopmuposanue 6a308bix KOZHUMUBHBIX
npoyeccos 0oyuarwuxcs (0c6oeHue Memoo08 NO3HAHUSL OKPYACAIOue20 MUpd,; npuUMeHeHue 102U4eckux,
Ucced08amenbeKux onepayuil, ymeruil pabomams ¢ ungopmayueti).

Ba3oBLIe JJornuecKkue JeicTBHSA:

BBIABJIATE U XaPAKTCPU30BATH CYIICCTBCHHLBIC IMPU3HAKHW MATCMATHYCCKUX O6I>€KTOB, HOHHTHﬁ,



OTHOILICHUH MCKAY TMOHATUSAMU, q)OpMyJ'II/IpOBaTL OMPEACIICHUA HOHﬂTHﬁ; YCTaHaBJIUBATb
CYI.LICCTBGHHBIf/’I MMpU3HaK KﬂaCCI/I(I)I/IKaLII/II/I, OCHOBaHUA IJIA O606H_[€HI/I$I " CpaBHCHUS,

®  BocmpuHHMAaTh, HOPMYIUPOBATH U MPEOOPA3OBHIBATH CYKICHHUS:

®  BBIIBIATH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3H U MPOTHBOPEUHs B (haKTax, JTaHHBIX,
HaAOOEHISIX M YTBEPKACHUSX;

i JIeNTaTh BBIBOZBI C HCITOJIb30BAHUEM 3aKOHOB JIOTHKH, YMO3AKIIOUSHHI TT0 aHAIOTHH;

®  [OPOBOIUTH CAMOCTOSITEIBHO HECIOXHBIC TOKA3aTeIbCTBA MATEMATHUYECKUX (PAKTOB, MPUBOIUTH
MIPUMEPHI U KOHTPIIPUMEPBI; 000CHOBHIBATH COOCTBEHHBIE PACCYKICHHUS,
Ba3oBble ucciiegoBaTejibCcKUe AeHCTBHS:

®  HCHonb30BaTh BOIIPOCBI KaK I/ICCJ'IGI[OBaTGJ'ILCKI/Iﬁ HWHCTPYMCHT IIO3HAHUA, q)OpMyJ'II/II)OBaTI)
BOIIPOCHI, apr'yMCHTHUPOBATH CBOIO MMO3UIINI0, MHCHUC,

®  [IPOBOAUTH MO CAMOCTOSTEIHLHO COCTABICHHOMY IUIAHY HECIOXHBIN JKCIIEPHUMEHT, HEOOJbILIOe
UCCIIEZIOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOro OOBEKTa, 3aBHCHMOCTEH
00BEKTOB MEXIY COOOI;
Padora ¢ undopmanueii:

BBIOUpATh, aHAIM3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHYOPMAIINIO Pa3INIHBIX
BUJIOB 1 (hOPM TIPEICTABIICHUS;

® BeIOHpaTh GopMy MpecTaBICHUS HHPOPMAIINY U WILTFOCTPUPOBATh PEIIaeMbIe 3a/Ia4l CXEMaMHu;

i OLICHUBAThH HAJIEKHOCTH HHPOPMAIIUH IO KPUTEPHSM, MIPEIUIOKECHHBIM YIUTEICM.

2) Vhuusepcanvhbie KOMMYHUKAmMUEHble Oelicmaus 06ecnequsaiom CoopMuposaHHocms COYUATbHBIX
HABbIKOG 00YHAIOWUXCSL.
Oomenue:

*  BOCIPHHUMATH U (HOPMYIUPOBATH CYXKACHUS B COOTBETCTBUU C YCIOBUSMH U IIENISIMU OOIICHUS;
SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHHS B YCTHBIX U MTHCHMEHHBIX TEKCTAX, ABATh
IIOSICHCHUS 110 XOIly pCIHCHI/ISI 3aJ1a4u, KOMMCHTI/IpOBaTI) HOHy‘IeHHI)IP'I pe3yJII>TaT;

* B X0fIc 00CYX/ICHHSI 3a]1aBaTh BOMPOCHI MO CYIIECTBY 00CYkTaeMON TeMbI, TPOOJIEMBI, peIacMOi
3ala4yi, BBICKA3bIBaTh HWIACH, HAIICJICHHBIC Ha ITOUCK peIlIeHI/IH; COITOCTABJIATHL CBOH Cy)KI[eHI/ISI C

CY>XJICHUSIMU JIPYTUX YYACTHUKOB JHAJIOT;
. HPEACTABIIATH PE3YNIbTAThl PELICHU 3a1a4U.

CoTpyaHn4ecTBo:

*  pacmpenelsaTh BUAbI paboT, JOrOBAPUBATHCS, 00CYKAATh MPOIIECC U pe3yJibTaT paboThl; 00001IaTh
MHEHUS HECKOJbKHUX JIFOJICH;

*  y4YacTBOBATH B IPYMIIOBBIX GOpMax paboThI (00CYKICHMS, 0OMEH MHEHUSMH, MO3TOBBIE ITYPMBI U
ap.).

3) Vuusepcanvuvie pecynamuenvie Oeiicmeus —obecneyusalom — Gopmuposanue  CMbiCI08bIX

VCMAHOBOK U HCUSHEHHBIX HABBIKOS TUUHOCHI.

Camoopranuzaums:

®  CaMOCTOSTEIBHO COCTABIIATH IJIAH, AITOPUTM PEUICHHS 3a1auH (MJIHA €ro YacTh), apryMEHTHPOBATh
Y KOPPEKTHUPOBATH BAPUAHTHI pelIeHUH ¢ yuéToM HOBOW HHpopMaru. CaMOKOHTPOJIb:

i BJIaACTh criocodamu CaMOIIPOBCPKU, CaMOKOHTPOJIA TIpoLecca W pPe3yjibTaTa PCHICHUA
MaTeMaTH4eCKOn 3aga4u,

®  OlEHMBATh COOTBETCTBUE PE3yJIbTaTa JEATEIbHOCTH IMOCTABICHHON 1SN U yCIOBHUSIM, HAXOIUTh
OIMOKY.
6 xaace
1) Vhusepcanvhvie no3nasamensuwie oelicmeus obecnevusarom Gopmuposarue 6a306bix KOHUMUBHBIX
npoyeccog obyualowuxcs (0ceoerue Memooos NO3HAHUS OKPYHCAIOWe20 MUupa, npumeHerue 102UiecKux,
uccnedosamenbCKux onepayutl, ymeHul pabomams ¢ uHgopmayueti).
Ba3zoBble Jornyeckue aeiicTBus:

®  BBIABIATH U XAPAKTEPU30BATh CYIIECTBEHHbIC MPH3HAKA MATEMATHYECKHX OOBEKTOB, MOHATHH,
OTHOIICHUH MEXAy TOHITUAME, (QOPMYIUPOBATh OIpPEICICHUS IOHATHI;, YCTaHABIWBAThH
CYIIECTBEHHBIN MPU3HAK KITACCU(QHUKAIINU, OCHOBAHUS JUIsI 000OIIECHHS U CPaBHEHHUSI,

®  BoCHpHHUMATH, (POPMYITHPOBATH K IPEOOPA3OBBIBAT CYKACHHS:

®  BLIABIATL MATEMATHYECKHE 3aKOHOMCEPHOCTH, B3aMMOCBA3HU U IIPOTUBOPCYUA B q)aKTaX, JaHHBIX,
Ha6J'IIO}_I€HI/I$IX " YTBCPIKACHUAX

JA€J1aTh BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTHUKH, yMOBaKJ’IIOLIGHI/Iﬁ 110 aHAJIOTHH,



®  [OPOBOIUTH CAMOCTOSITEIIHBHO HECIOXHBIC TOKA3aTeIbCTBA MATEMATHUCCKUX (PAKTOB, MPUBOIUTH
MIPUMEPBI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS,
Ba3oBble HcciiegoBaTeJIbCKUe NeHCTBUS:

®  HCHonB30BaTh BOIIPOCBI KaK I/ICCJ'IGILOBaTGJ'ILCKI/Iﬁ HWHCTPYMCHT TIIO3HAHUA, q)OpMyJ'II/IPOBaTI)
BOIIPOCHI, (I)I/IKCI/IPYIOHII/IG MIpOTUBOpCUHUC, np06neMy, ApryMmeHTUPOBATH CBOIO MMO3UIIUIO, MHCHUE,

®  [IPOBOAUTH MO CAMOCTOSTENHFHO COCTABICHHOMY IUIAHY HECIOXHBIH IKCIIEPHUMEHT, HEOOJbIIOe
UCCIIEJI0BAHUE [0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, 3aBUCUMOCTEH
00BEKTOB MEX]y COOOH;
Padora ¢ nndopmanueii:

®  BBIOMpPATH, AHATM3UPOBATH, CHCTEMATH3UPOBATh M MHTEPIPETHPOBATh HHMDOPMAIIMIO PA3THIHBIX
BUJIOB U (hOpM TIpEICTaBIICHIIS;

® BwIOMpaTh hopMy mpeacTaBICHUS HHPOPMAIINU U WILTFOCTPUPOBATH PEIIaeMbIe 3a1a4d CXEMaMHu;
i OIICHUBATh HAIEXHOCTh HH(DOPMAIIUU 110 KPUTEPHSM, TIPEUIOKCHHBIM YUNUTEIICM.
2) Vuueepcanvhvle KOMMYHUKAMUGHBIE OCUCMEUs 00eCneuusarom c@opMuposaHHoCmy COYUANbHbIX
HABIKO8 00YUAIOUUXCSL.
OO0mmenue:
hd BOCHpI/IHI/IMaTI) nu q)OpMyHI/IpOBaTI) Cy)KI[eHI/ISI B COOTBCTCTBUU C yCJIOBI/ISIMI/I u OeiisiMu OGHICHI/ISI;
SICHO, TOYHO, FpaMOTHO BI)Ipa)KaTI) CBOHO TO‘IKy 3peH1/1;1 B yCTHLIX 1 MMCBMCHHBIX TCKCTAaX, JaBaTh
TIOSICHEHUS TI0 X0y PEUIeHNS 3aa49i, KOMMEHTHPOBATh MOTYYeHHBIH Pe3yIbTaT;
* B X0j€ 00CYXIICHHS 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMON TEMbI, IPOOJIEMBI, periaeMoi
3aJa4yi, BBICKA3bIBaThb HWIACH, HAIICJICHHBIC Ha ITOMCK pemeHI/m; COITIOCTABJIATH CBOU CY)KILCHI/IH C

CYKICHHUSMH APYTUX YYaCTHUKOB THAJIOra;
. MIPEICTaBIIATh PEe3yIbTAaThl pEIICHUs 3aauu.

CoTpyanunyecTBo:

*  pacmpenensars BUABI paboT, JOTOBapUBATHCS, 00OCYKAAThH MPOIIECC M Pe3yabTaT paboThl; 00001maTh
MHEHUS HECKOJIBKUX JIFOJICH;

*  y4acTBOBATb B IPYMHIIOBLIX GopMax paboTsl (00CYKIACHUS, 0OMEH MHEHUSIMH, MO3TOBBIE IITYPMBI U
Ap.).

3) Vuusepcanvuvie pezynamuenvle Oelicmeus  00ecneyugaiom  GopmMuposanue  CMbiCI08bIX

YCMAHOBOK U JCUSHEHHBIX HABLIKOG IUYHOCTHU.

Camoopranusanms:

®  caMOCTOSATENLHO COCTABIIATH TUIaH, AITOPUTM PEIICHUS 3a7a4uu (MU €ro 4acTh), BHIOMPATh CIOCco0
peleHHs ¢ YYETOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH H
KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOI MH(pOPMAIIUH.
CaMOKOHTPOJIb:
® Bnageth cnocobamMM CaMOMPOBEPKH, CAMOKOHTPOJS TMpolecca W pe3yibTarta pelicHHs
MaTeMaTHYECKOW 3a/1auu;
OIICHHMBATh COOTBETCTBHE PE3yJibTaTa JAEATEIbHOCTH MMOCTABIICHHOW LIEIH M YCIOBHUSIM, OOBSICHSTh
MPUYUHBI JOCTHKEHUS WM HE JOCTH)KEHUS 1IeJIH, HAXOUTh OIIUOKY.
7 Kjaace
1) Vhusepcanvhvie nosnasamenvhwie oelicmeus obecneuusarom Gopmuposanue 6a306blx KOZHUMUGHbIX
npoyeccos 00yuaowuxcs (0C8OeHUe MeMmo008 NOIHAHUSL OKPYAICAIOUe20 MUPA, NPUMEHEHUE 102UYeCKUX,
UCCe008AMeNbCKUX ONepayull, yMeHui pabomamo ¢ ungopmayuetl).
ba3oBble Joruveckue aeiicTBus:

®  BBIBIATH U XapaKTEPU30BaTh CYIIECTBEHHbIC MPH3HAKM MATEMAaTHYECKHX OOBEKTOB, MOHSTHH,
OTHOLICHWH MEXAY TOHITUSAMH;, (QOPMYIUPOBATh OINpEICNCHUs TOHATHH; YCTaHABIMBAaTbH
CYIIECTBEHHBIH TMPU3HAK KIACCUPHUKAINN, OCHOBAHUS JIJIsl 00OOIIECHHUS W CPaBHEHUSI, KPUTEPUH
IIPOBOJVMOTO aHAJIN34,

i BOCIIpUHUMATD, (bOpMYJ'II/II)OBaTB n HpeO6pa3OBBIBaTB CYXKACHHA:  YTBCPAUTCIIBHBIC U
OTpULATCIBbHBIC, CAMHUYHBIC, YACTHBIC U O6H.[I/Ie; YCJIOBHBIC,

®  BBISBJIATH MATEMATHYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUHS B (haKTax, JaHHBIX,
HaOIOACHUSX U YTBEPIKICHHIX;

d ACIaTb BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTHKH, HACAYKTHUBHBIX W HWHIAYKTUBHBIX
YMO3EIKJ'IIO‘16HI/H>’I, y'MO3aKJ'IIO‘-IeHI/Iﬁ 10 aHAJIOT'UH,;

® pas3buparh [0Ka3aTeNbCTBA MATEMAaTHYECKUX YTBEPKACHHH (IIpsMbIE W OT MHPOTHBHOTO),
MIPOBOJITH CAMOCTOSITEIIPHO HECIIOKHBIC JIOKA3aTeIhCTBA MaTEMATHIEeCKUX (DaKkTOB, BHICTPaUBaTh



AprymMCcHTallui0, MNOPUBOAUTL TIPUMCPBI W  KOHTPIPUMCECPHI; 000CHOBBIBATE  COOCTBEHHBIE

paccyxaeHus;

® BeIOMpaTh crmocob pemieHUs y4eOHOHM 3amaun (CpaBHHUBATH HECKONBKO BAapHAHTOB PEICHHS,
BBIOHMpaTh HanboJIee MOIXOAAIINI C YIETOM CaMOCTOSITETHFHO BBIJISIICHHBIX KPUTEPHEB).
bazoBble ucciiegoBaTesibcKue aeiicTBU:

®  HCmoNBb30BaTh BOMPOCHI KaK HCCIICMOBATEIbCKAN HWHCTPYMEHT MO3HAHUSA; (HOPMYIHUPOBATH
BOTIPOCHI, (PUKCHUPYIOIINE MPOTUBOPEUHE, MPOOIEMY, CAMOCTOSATENHHO YCTAHABINBATH HCKOMOE H
JlaHHOE, POPMHUPOBATH THIIOTE3Y, ApTYMEHTHUPOBATH CBOIO TIO3HIINI0, MHCHHE;

®  [pPOBOIUTH MO CaMOCTOSITEILHO COCTABICHHOMY IUIAHY HECJIO)KHBIH JKCIEPUMEHT, HEOOJIbIIOE
WCCIIEIOBAaHNE II0 YCTAHOBIIEHHWIO OCOOEHHOCTEH MaTeMaTHYecKOro OOBeKTa, 3aBHUCHMOCTEH
00BEKTOB MEXIY COOOI;

® camocTroATeNbHO (OPMYSTHPOBATH OOOOIICHHUS W BBIBOABI IO pe3yabTaTaM MPOBEAEHHOTO
HAOIOIEHSI, UCCIIeIOBaHMSI, OIEHUBATh JOCTOBEPHOCTH MOJMYUYCHHBIX PE3YJIbTATOB, BHIBOJIOB U
000011IEHHI;
Padora ¢ undopmanueii:

®  BBIOMpATh, aHATM3UPOBATH, CACTEMATH3UPOBATh M MHTEPIPETUPOBATh MHAOPMAIIMIO Pa3IMIHBIX
BUJIOB 1 (hOPM TIPEICTABIICHUS;

[ J

BBIOUpaTh (GOpMY IpeAcTaBlIeHHUs HHOOPMALUK U WILTFOCTPHPOBAThH PelIaeMble 3a7a4ll CXEMaMH,
JIuarpaMMaMe, THOH TpauKoi ¥ MX KOMOMHAITUSMU;

® oueHuwBaTh HAAEKHOCTH HMH(POPMAIMM IO KPUTEPUSAM, MPEAJIOKEHHBIM YUYUTENEM HWIN
c(hOopMyIHPOBaHHBIM CAMOCTOSITEIBHO.
2) VHueepcanbhbie KOMMYHUKAMUGHBIE O€liCMEUsi 00eCheyusaom chopmMupo8aHHOCMb COYUATbHBIX
HABLIKOG 00YUAIOWUXCAL.

Oo0uenue:

BOCIIPHHUMATDH U (OPMYIHUPOBATh CYXIEHHUS B COOTBETCTBUH C YCJIOBUSAMH U LIEJISIMHU OOLICHUS;
SICHO, TOYHO, TPAMOTHO BBIPa)kaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX, AaBaTh
MIOSICHEHHUS TI0 XOJy PelIeHNs 3aja4i, KOMMEHTHPOBATh MOTY4YEeHHBIH pe3ysIbTar;

B X0/1€ 00CYKJIEHHS 337aBaTh BOIIPOCHI 110 CYILECTBY 00CYKIaeMOi TeMbl, TPOOIEMBI, peraeMon
3aJauy, BBICKA3bIBATh WJEH, HALIEJICHHBIE HA MOUCK PELICHUS; COMOCTABIATh CBOU CYXKAEHUS C
CYXIIEHUSIMU JAPYTMX YYaCTHHKOB AHMAaiora, OOHapyXKHBaTh pa3iM4yke W CXOJCTBO MO3HIMIL; B
KOPPEKTHOMH (opme HOopMyIHpOBaTh Pa3HOTIaCUsl, CBOM BO3PAKEHUS,;

MPeACTaBIsITh pe3yiabTaThl peIleHWs 3aJa4d, OKCIEPUMEHTa, MCCICOBaHUs, TPOCKTa;
CaMOCTOSITEIbHO BBIOUPATh (POPMAT BBICTYIUICHHUS C YYETOM 3aj[ad MPE3SHTANN U 0COOCHHOCTEH
ayJIMTOPHH.

CotpyaHunvecTso:

MTOHUMATh U MCIIOJIF30BaTh MPEUMYIIIECTBA KOMaH/IHON U MHINBUYaTbHON pa0OTHI TIPH PEIICHUH
y4eOHBIX MaTEMaTHYECKUX 3a/iay; MPUHUMATH LIeb COBMECTHOH NEATEIBHOCTH, PACIpPEeNsaTh
BHUJbI PabOT, IOTOBapUBAThLCS, OOCYXKIATh IMPOIECC W PE3yJbTaT pabOThl; 0000IIATH MHEHHMS
HECKOJIbKUX JIFOJCH;

Yy4acTBOBaTh B IPYMIIOBBIX opMax paboThl (00CyKaeHuUs, 0OMEH MHEHHUSIMUA, MO3TOBBIE LITYPMbI
u ZIp), BBIIIOJHATH CBOK 4YacCTh pa6OTBI U KOOPpAWMHUPOBATHE CBOU HeﬁCTBHH C ApyrumMu 4JC€HaMu
KOMaH/Ibl; OIIGHWBaTh KayeCTBO CBOETO BKJIaJa B OOMMNA MPOAYKT MO KPHUTEPHSIM,
chopMyITUPOBAaHHBIM YYaCTHUKAMH B3aMMOICHCTBUS.

3) Vuueepcanvuvie pecynamugnsle oeiicmeus 0becnevusaom Gopmuposane CMviCi08blX YCMAHOBOK U
HCUSHEHHbIX HABBLIKO6 JIUYHOCMU.

Camoopranuszanus:

CaMOCTOSITEIIBHO COCTABIISATH TUIAH, ITOPUTM PEIeHUS 3aa49u (MU ero 4acTh), BRIOUPATh Criocod
pemieHns ¢ y4TOM UMEIOIINXCS PECypcoB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHHH ¢ YIETOM HOBOM HH(OPMAIIUH.

CaMOKOHTPOJIB:

® Biageth crnocobamMHM CaMOMPOBEPKH, CAMOKOHTPOJIA MpoIllecca W pe3yjbTaTa PpeHIeHUsI
MaTeMaTHUYECKOM 3a/1a4u;

OLIEHMBATh COOTBETCTBUE PE3yJIbTaTa AEATEIbHOCTH IIOCTABICHHOM L€ U YCIOBUAM, OOBSICHATD
OPUYMHBL JOCTIKEHHUS WIM HE JJOCTIKEHHUS LeJIM, HaXOAWTh OIIMOKY, JAaBaTh OLICHKY
npuoOPETEHHOMY OIIBITY.



8 kuace

1) Vuueepcanvuvie noznasamenvhule oeiicmeus 0becneyusarom Gopmuposanue 6a306vlx KOSHUMUBHBIX
npoyeccos obyuarowuxcs (0c6o0eHue Memoo08 NO3HAHUSL OKPYHCAIOWe20 MUpa, npumMeHenue 102UiecKux,
uccnedosamenbCKux onepayutl, ymeHui pabomamso ¢ ungopmayuet).

2)

Ba3oBble JJornueckue aeicTBUA:

BBIABJIATE U XapPaKTECPHU30BATh CYIICCTBCHHBIC NPHU3HAKN MATEMATHUYCCKUX O6’beKTOB, HOHHTHﬁ,
OTHONICHUH MCKAY TOHATUIAMU, (I)OpMyJ'H/IpOBaTL OIIPECACIICHU HOH)ITPIP'I; YCTaHaBJIUBATh
CYHICCTBGHHI)II‘/'I IMpU3HAK KJ'IaCCI/I(bI/IKaHI/II/I, OCHOBaHUA IJIA 0606HICHI/I$I U CpaBHCHUA, KPUTCPUHN
IIPOBOJUMOTO aHAJIK3a,

BOCIpUHUMATh, (OPMYITUPOBaTH W NPeoOpa3oBBIBATh CYXKIEHHUS: YTBEpAUTEIbHBIE W
OTpHIIATEIbHbBIC, CUHIUYHBIC, YACTHBIC U OOIIUE; YCIOBHBIC;

BBISIBJIITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOPEUUs B (paKTax, NaHHBIX,
HAOMIOAEHUSIX M YTBEPKACHUSX; NpeaiaraTb KPUTEPUW ISl BBISIBICHHS 3aKOHOMEPHOCTEH M
[IPOTUBOPEYHL;

JIeNIaTh  BBIBOJIBI C HCIOJB30BAaHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W HMHIYKTHBHBIX
YMO3aKJIFOUEHH, YMO3aKIOYEHUI 0 aHAJIOTUY;

pa3duparh JOKa3aTeJIbCTBA MATEMAaTHYECKUX YTBEPXKACHUHA (TMpsAMBIE U OT TMPOTHBHOTO),
MPOBOJUTH CAMOCTOSTEIBHO HECIIOKHBIE I0KA3aTENbCTBA MATEMATHIECKUX (DaKTOB, BRICTPAHBATh
apryMEHTalMi0, TPHBOAUTH TPUMEPHl W KOHTPIPHMEPBHI, OOOCHOBBIBATH COOCTBEHHEIE
paccyKIeHus;

BBIOMpaTh CHOCO0 pemieHusl y4eOHOW 3ajaun (CpaBHHMBAaTh HECKOJNBKO BapHAHTOB PEIICHUS,
BEIOMpaTh HarboJee TOAXO AN C YUETOM CaMOCTOSTEIILHO BBIICTICHHBIX KpuTepueB). bazoBble
HCCJIe10BaTE/IbCKUE AeliCTBUA:

HCIONB30BaTh BOMPOCHl KaK HCCIENOBATENbCKUH WHCTPYMEHT TMO3HaHUS; (POpMyInpoBaTh
BOINPOCHI, (PUKCUPYIOLINE IPOTUBOPEUNE, MPOOIEMY, CAMOCTOSATENIFHO YCTAHABINBATE HICKOMOE U
JaHHOE, (OPMUPOBATH THIIOTE3Y, ApIYMEHTHPOBATH CBOIO MO3ULHIO, MHEHUE;

MPOBOJUTH 10 CAMOCTOSITEIILHO COCTABJICHHOMY IUIaHY HECIIOXHBIA 3KCIEPHUMEHT, HEOOJbIIOE
MCCJIC/IOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTECH MaTreMaTHYecKoro oObeKTa, 3aBHCHMOCTEHl
00BEKTOB MEX 1y COOOM;

CaMOCTOATENbHO (HOPMYJTHPOBaTh OOOOMICHUS M BBIBOJABI IO PE3yJbTaTaM MPOBEAEHHOTO
HAOJIIOIEHHs, UCCIIEIOBAHMS, OICHUBATE JTOCTOBEPHOCTD IMOJYYEHHBIX PE3YJIBTATOB, BHIBOIAOB U
000011IEeHMIA;

IMPOrHO3UpPOBATHL BO3MOXKHOC pPa3BUTHUEC IPOLECCA, a TAKKC BbIABHUI'aTb MPEAIOJIOXKCHHUA O €Io
Pa3BUTHUHN B HOBBIX YCJIOBHAX.

PaGora ¢ undpopmanueii:

BBISIBIISITh HEIOCTATOYHOCTh U U30BITOYHOCTD MH(DOPMAIINH, TaAHHBIX, HEOOXOUMBIX JIJISI PEIICHUS
3a1auu;

BBIOMpaTh, aHAIM3UPOBATh, CHCTEMAaTU3UPOBATh M HHTEPIPETHPOBATh WH()OPMAITHIO PA3TUIHBIX
BUJOB 1 (hOpM NpeICTaBICHUS;

BbIOMpaTh GopMy IpeAcTaBIeHUS HHPOPMALIMU U WIUTIOCTPUPOBATh pelliacMble 3a1a49l CXEMaMH,
JrarpaMmMaMu, HHOU TpaduKoil 1 1X KOMOMHALMSMU;

OIICHWBATh HAA&KHOCTh WHPOPMAIIMM 10 KPUTEPUSM, TMPEUIOKCHHBIM yYUTEIEM KU
chOpMYJIUPOBAHHBIM CAMOCTOSTENBHO.

YHM6€pCCZJZbel€ KOMMYHUKamMUeHblIE Oeticmsus obecneuusaiom Cd)OpMupO@aHHOCWlb coyualbHsvlx

HABBLIKOB 06}/9(1)‘011//[1/[)(?62.

Oo1menue:

BOCIPUHUMATh U (OPMYIHPOBATH CYXKICHHUS B COOTBETCTBUU C YCIOBHSMH U LEISIMH OOIICHHUS;
SICHO, TOYHO, TPAMOTHO BBIP@XKaTh CBOIO TOYKY 3pEHUS B YCTHBIX W MUCHMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHUS TI0 XOJy PEIIeHNS 3aja4i, KOMMEHTHPOBATh MOIYYEeHHBIH Pe3yIbTarT;

B X0Jie 00CYKJICHHS 33]1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMOU TEMBI, TPOOIEMBI, perraeMoin
3aJla4d, BBHICKA3bIBATh WICH, HAIlCJICHHbIE Ha TOWCK PEIICHHUS; COMOCTaBIATh CBOU CYXKIIEHUS C
CYXACHHAMU JPYTUX YYaCTHHUKOB IHaliora, OOHApPYKWBATh PAa3JIMYMe M CXOJICTBO IO3WINIL; B
KOPpEKTHOH hopme hopMyITUpOBaTh pa3HOTIIACHS, CBOM BO3PAKCHUS;

NOPEACTABIATh PE3yAbTaThl PEIICHHS 33Jaud, OKCIIEPUMEHTA, WCCICAOBAHUs, TPOCKTA;
CaMOCTOSITEIIBHO BHIOMPATH (POPMAT BBICTYIUICHUS ¢ YUETOM 3a/1a4 MPE3CHTAIIMA U OCOOCHHOCTEH



ayJIuTOpHH.
CoTpyaHuuecTBo:

®  MOHWMATh U UCIOJIL30BAThH MPEUMYIIECTBA KOMAHIHOW U MHANBUAYATHLHON pabOThI TPH PEIICHUM
y4eOHBIX MATEeMAaTUYECKUX 3a/iay; MPUHUMATh IEIb COBMECTHOW NEATCIILHOCTH, IJIAHHPOBAThH
OpPTraHM3aIMI0 COBMECTHOM paboThI, pacmpeeliaTh BUABI padoOT, JTOTOBapUBATHCS, OOCYkIATh
MIPOLIECC U Pe3yIbTaT paboThl; 0000IIaTs MHEHHS HECKOJIBKUX JIFO/EH;

®  yyacTBOBaTh B IPYMIOBBLIX opMax paboTsl (00CYkIeHHUS, 0OMEH MHEHHUSMH, MO3TOBBIC IIITYPMBbI
Y JIp.); BHITIOJHSTH CBOIO 9acTh PabOTH M KOOPAMHUPOBATH CBOU JCUCTBHUS C JPYTUMHU YICHAMHU
KOMaH/bl; OIIEHWBAaTh KadecTBO CBOETO BKJIaJa B OOMHHA MPOAYKT MO KPHUTEPHSIM,
c(hOopMyJTUPOBaHHBIM YYaCTHUKAMH B3aMMOICHCTBUSI.
3) Vuusepcanvhvie pecynsamusnsle oeticmausi obecneuusarom GopmMuposarue CMoiCi08bIX YCMAHOBOK U
HCUSHEHHBIX HABBIKOG TUYHOCTU.
Camoopranuszanus:

®  CaMOCTOSATENHLHO COCTABIATD ILIAH, aITOPUTM PEIIEHIS 3a1a4u (MM €0 YacTh), BEIOHpPATh CII0CO0
pelIeHns ¢ Y4ETOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPHAHTHI PEIICHUH C y4ETOM HOBOHM MH(pOpMAaINH.

CaMOKOHTpOJIb:

® BnameTh cHoco0amMH CaMOMPOBEPKH, CAMOKOHTPOJS TMpoliecca W pe3yibTraTta pelicHUs
MaTeMaTHIeCKOM 3a1auM;

®  npenBUACTH TPYAHOCTH, KOTOPBIC MOTYT BOSHUKHYTh TPH PEIICHHHU 3a/1a4l, BHOCUTh KOPPEKTHBBI
B JICATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIbCTB, HAMCHHBIX OIIHOOK, BHISIBIICHHBIX TPYAHOCTEH;

®  OIeHHWBATh COOTBETCTBHUE PE3y/IbTaTa JACATSILHOCTH MMOCTABICHHON e U YCIOBUAM, OOBICHSITH

MPUYUHBl JOCTM)KCHUS WIM HE JOCTIKCHMS IIeJH, HaXOJIUTh OIIMOKY, JaBaTh OICHKY
npuOOPETEHHOMY OTBITY.

9 kuaace

1) Vuueepcanvuvie noznasamenshuie deiicmsus 06ecneuusaom Gopmuposanue 6a3068bix KOCHUMUBHBIX

npoyeccos 0byuarowuxcs (0c60eHue Memoo08 NO3HAHUSL OKPYHCAIOUe20 MUpa, npuUMeHeHue J102U4ecKux,

UCCe008amMenbCKUX Onepayull, ymeHui pabomamo ¢ ungopmayuetl).
Ba3oBble Joruveckue aeiicTBus:

®  BBIBIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC NPH3HAKK MAaTEMAaTHYECKUX OOBEKTOB, MOHSTHH,
OTHOLICHUH MEXAY NOHATUAMH;, (QOPMYTUPOBATh OINpENCNCHUs IOHATHH; YCTaHABJIMBAaTbh
CYIIECTBEHHBIH MPU3HAK KIACCU(PHUKAINN, OCHOBAHUS JJIsI 00OOIIECHHUS W CPaBHEHUSI, KPUTEPUH
IIPOBOJVMOTO aHAJIN34;

® BocnpuHHMaTh, (GOPMYNIMPOBATH M TPEOOPA3OBBIBATH CYXKICHHUS: YTBEPIUTENBHBIE |
OTpHIaTeNbHbIE, ETUHIUYHBIE, YaCTHBIE U 00II1E; YCIOBHBIE;

®  BBIBIATH MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M IIPOTHBOpEUUs B (pakTax, JaHHBIX,
HAOMIONEHNSIX W YTBEPXKICHUSX; IpeniaraTb KPUTEPHH TS BBISIBICHHS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYMIL;

® enath BBIBOABI C HCIIOJH30BAaHHEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX W HWHIYKTHBHBIX
YMO3aKJIFOUEHNH, YMO3AKIYEHHUH 10 aHAIOIUH;

® pa30uparh [OKa3aTENbCTBA MAaTEeMAaTHYECKUX YTBEPXKACHHH (IPsSMBbIE W OT HPOTHBHOIO),
NPOBOJMTH CAMOCTOSTEIBHO HECIOXKHBIC T0KA3aTEIbCTBA MATEMAaTHIECKUX (PAKTOB, BEICTPaNBaTh
apryMEeHTalMi0, TMPUBOAWTh MpPUMEPhl ¥ KOHTPIPUMEPBI, OOOCHOBBIBATH COOCTBEHHEIC
pacCyKJIeHus;

®  BeIOHMpaTh CrMOCO0 perreHus yueOHOW 3ajaun (CpaBHHUBATH HECKOJIBKO BAapUAHTOB PEIICHUS,
BBIOMpaTh HanboJee OAXO AN ¢ YIETOM CaMOCTOSITEILHO BBIJIENICHHBIX KpuTepreB). bazoBbie
HCCJIe0BATEbCKHE NefiCTBHA:

®  HCmoJB30BaTh BOMPOCH KaK HCCICIOBATEIbCKAN HHCTPYMEHT MMO3HAHUS;, (HOPMYIHUPOBATH
BOIPOCHI, QUKCHPYIOIIHE TPOTHBOPEUHE, TIPOOIIEMY, CAMOCTOSITEIBHO YCTaHABINBATH HCKOMOE U
JlaHHOE, POPMHUPOBATH THIIOTE3Y, ApTYMEHTHUPOBATH CBOIO TIO3HIINI0, MHCHHE;

®  [OPOBOIUTH MO CAMOCTOSATEILHO COCTABJICHHOMY TUIAHY HECIOXKHBIA DKCIIEPUMEHT, HEOOJBINOE
UCCIIEIOBAHNE TI0 YCTAHOBJICHUIO OCOOCHHOCTEW MaTeMaTHYeCKOro OO0BEeKTa, 3aBUCHMOCTEH
00BEKTOB MEXKIy COOOI;

i CaMOCTOATCIIBHO (I)OpMyj'II/IpOBaTB 0606H_IGHI/I}I U BBIBOJABI II0 pE3yjibTaTaM HpOBG}IéHHOFO
Ha6JIIO,IIeHI/I§I, HCCIICA0OBaHMs, OLICHUBATh JOCTOBEPHOCTH IIOJYUYCHHBIX PE3YJIbTAaTOB, BBIBOAOB U



000011IeHHI;

IMPOrHO3UPOBATH BO3MOXKHOC pPAa3BUTUC IMPOLCCCA, a TAKKC BBIABUTAaTbh NPCAIMOJONKCHUSA O Cro
Pa3BUTHH B HOBLIX YCJIOBHUAX.

Padora ¢ nundopmanueii:

BBISIBJIATH HEIOCTATOYHOCTD U U30BITOYHOCTh HHGOPMAIIUH, JaHHBIX, HEOOXOIUMBIX IS PEIICHHS
3a1a4H;

BBIOMpATh, aHATU3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETHUPOBATH MHOOPMALINIO PA3IUIHBIX
BUIOB H ()OPM MIPECTaBIICHUS;

BEIOUpaTh (OopMy MPeACTaBICHHUS MHPOPMAIIMY U WUTFOCTPUPOBATh PelIacMbIe 3a]]aud CXeMaMH,
JIrarpaMMaMu, HHOHM TpadUKol U MX KOMOWHAIIASMH;

OIIEHWBAaTh HAA&KHOCTh WHPOPMAIIMM MO0 KPUTEPHUSAM, MPEIOKCHHBIM yYUTElleM WU
c(hopMyITUPOBAHHBIM CAMOCTOSTENBHO.

2) VHuuseepcanvhvle KOMMYHUKAmMUGHbIE Oelcmeus 00ecneyusarom copmMuposaHHoCms COYUAIbHbIX
HABbIKOG 00YHAIOWUXCAL.

Oo01enue:

BOCIIPHHUMATDH U (OPMYIHUPOBATh CYXIEHHUS B COOTBETCTBUH C YCIOBUSAMH U LIEJISIMU OOLICHUS;
SICHO, TOYHO, TPAMOTHO BBIPa)kaTh CBOO TOUKY 3PECHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX, AaBaTh
MOSICHEHHUS 10 XOJy pelleHNs 3ajaul, KOMMEHTUPOBATh MOIY4YEeHHBIH pe3ysbTar;

B X0z€ 00CYXIEHHS 33aBaTh BOIIPOCHI 110 CYILECTBY 00CYKIaeMOH TeMbl, TPOOIEMBI, peraeMoin
3aJlauM, BBHICKA3bIBaTh WIEH, HAllEJIEHHbIE Ha MOWCK PEIICHHUS; CONOCTaBIATh CBOU CY)KJIEHUS C
CYXIEHHSIMUA APYTHX YYaCTHHKOB AHMAaiora, OOHAapyXKHBaTh pa3iM4yke W CXOJCTBO TO3UIHIL;, B
KOPPEKTHOMH (opMe (HOopMyIHPOBaTh Pa3HOTIacus, CBOM BO3PAKEHUS,;

NpeaACTaBJIATL PE3YyJibTaTbl PCUHICHUA 3ada4dd, OKCICPUMCHTA, MCCICAOBAaHUA, IIPOCKTA,
CaMOCTOSITEIILHO BBIOUPATh (POPMAT BBICTYIUICHHUS C YYETOM 3aj1ad MPE3CHTANN U 0COOCHHOCTEH
ayTUTOPHH.

CotpyaHnvecTso:

MTOHMMATh U HCIIOJIF30BaTh MPEUMYIIIECTBA KOMaH/IHON U MHAWBUYaTbHON paOOTHI TIPH PEIICHUH
y4eOHBIX MaTEeMAaTHYECKUX 3a/1ad; NMPUHUMAThH II€JIh COBMECTHOW AEATEIhHOCTH, TUIAHUPOBATH
OpraHM3aIlMI0 COBMECTHOM paboThI, pacmpeeliaTh BUABI pa0OT, IOTOBapUBAThHCS, OOCYXKIATh
MPOIIECC U PE3YIbTAT PabOTHI; 0000IIaTh MHEHHS HECKOIBKUX ITIOJICH;

y4acTBOBATh B IPYMIOBEIX (hopMax paboThl (00CyKaeH!s, 00MEH MHEHUSIMU, MO3TOBBIE HITYPMBI
U JIp.); BBIIOJHATH CBOKO YacTh pabOThl U KOOPAWHUPOBATH CBOM JACUCTBHSI C IPYTUMH WICHAMHU
KOMaH[Ibl; OLEHMBAaTh KauyeCTBO CBOEr0 BKIaJa B OOMMM MPOAYKT 1O KPUTECPHSIM,
cOpMYJINPOBaHHBIM yYaCTHUKAMH B3aUMOICHUCTBHSL.

3)  Vuusepcanvuvie pecynamugnvie deiicmsus 06ecneuueaiom Gopmuposanue CMulClo8bIX YCMAHOBOK U
HCUSHEHHBIX HABBIKOG TUYHOCTU.

Camoopranuszanus:

CaMOCTOSITETIFHO COCTABIIATH IJIaH, AITOPUTM PEUIeHHS 33729 (MK €r0 4acTh), BRIOMPATh CrIoco0
pemieHust ¢ y4€TOM MUMEIONTUXCSI PeCYpPCOB W COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BApUAHTHI PEILICHUH C y4ETOM HOBOM MH(pOpMAaLy.

CaMOKOHTpPOJIB:

BJIAJACTH criocobamu CaMOIIPpOBEPKH, CaAMOKOHTPOJIA IIpoHecca U pe3yjibTaTa pPCIICHUA
MaTeMaTU4eCKOMH 3aJa4u,

npEeaABUACTE TPYAHOCTU, KOTOPBIEC MOT'YT BO3BHUKHYTH ITPpH PCUICHNUU 3a/la4i, BHOCUTb KOPPEKTUBBI
B JIESTETIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, HAMJIEHHBIX OIIMOOK, BBISIBICHHBIX
TPYIHOCTEN;

OLICHMUBATH COOTBETCTBUC PE3YyJIbTaTa ACATCIbHOCTHU TIOCTaBJICHHOM LEJIN U YCIIOBUAM, 00BACHATH

OPUYMHBL JOCTIDKEHHUS WIM HE JJOCTIKEHHUS LeJIM, HaXOAWTh OIIMOKY, JAaBaTh OLICHKY
npuoOPETEHHOMY OIIBITY.

IIpeameTHble pe3yabTaThI:

5 kaace

Apudpmeruxa. Unuc/ia 1 BHIYUCTICHUSA

Ilonumares u MMpaBUJIBHO yr[OTpe6H$ITI> TCPMHHLBI, CBA3aHHBIC C HATypaJbHbIMU YHUCIAMU,
OOBIKHOBEHHBIMH H JCCATUYHBIMHA I[p06HMI/I.



CpaBHUBaTh W YIOPSIOYUBATH HATYypaIbHBIC YHUCIA, CPAaBHUBATh B MPOCTCHINIUX CIy4asx
OOBIKHOBEHHBIC JPOOH, TECATUYHEIC IPOOH.

CoOTHOCHTH TOYKY Ha KOOPIWHATHOW (YMCIIOBOM) MPSIMOW C COOTBETCTBYIOIIMM € YHCIOM U
M300pakaTh HATYpalbHBIC YHCIIa TOYKAMH Ha KOOPIWHATHOHN (YMCIOBOMN) MIPSMOM.

BrimonHsaTh apudMeTHIeCKre ASHCTBUS ¢ HATYPAJTbHBIMU YHCIAMH, C OOBIKHOBEHHBIMU JPOOSIMH
B MPOCTEHIINX CiTydasix. 6 BHIMOTHATE TPOBEPKY, MPUKHUIKY PE3yJIbTaTa BHIYHCICHHA.

OKpyTiIsATh HaTypalbHBIE YUCTIA.

Penrenue TeKCTOBBIX 32124

Pemarp TekcTOBBIC 3amauM apuU(METUYESCKUM CIIOCOOOM U C TIOMOIIBIO OPTaHW30BAHHOTO
KOHEYHOTO 1epebopa BceX BO3ZMOKHBIX BAPHAHTOB.

Pemarp 3amaum, comepikaimiie 3aBUCHMOCTH, CBSI3BIBAIONIME BEIUYHUHBL: CKOPOCTH, BPEMs,
paccTosiHue; IeHa, KOMTNYeCTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKHE 3aMUCH, CXEMBI, TAOIUIBI, 0003HAYEHISI TP PEIICHNH 3a/1a4.
[Tomb30BaThCS OCHOBHBIMH E€AMHUIIAMH HW3MEPEHHUS: IEHBI, MAacCChl; PACCTOSIHHSA, BPEMEHH,
CKOPOCTH; BEIpaXXaTh OJHU €INHUIIHI BETMIUHBI Uepe3 IPYTHe.

WzBnekarb, aHANM3UpOBATh, OLCHHBATh HWH(OpMAIHMIO, MpPEACTAaBICHHYI0 B TaOmuie, Ha

CTOJNIOUATON JMarpamMme, WHTEPIPETHPOBATh NPEICTABICHHBIC JIaHHBIC, WCIONB30BaTh JaHHbBIC
MIpU peIlIeHUN 3a/1a4.

Harnsanas reomerpust

6 KJacc

ITonb30BaTbCsd TE€OMETPUYECKUMMH IIOHATUSMM: TOYKa, MpsAMas, OTPE30K, JIyd, Yro,
MHOI'OYTOJIbHUK, OKPYXKHOCTb, KPYT.

[MpuBomuTh mTpUMEpPHl OOBEKTOB OKPYKAIOIIEr0 MHpa, HWMEIIMUX (OpMy H3YYCHHBIX
TeOMEeTPHYECKUX (PUTYP.

Hcnonp3oBaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C yIaMH: BEpIIMHA CTOPOHA; C MHOTOYTOJIbHUKAMHU:
YroJl, BEpIINHA, CTOPOHA, TUATOHAIIb; C OKPY>KHOCTBIO: paanyc, TaMeTp, LCHTP.

W300paxkath W3ydeHHble reoMeTpuyeckue (urypbl Ha HEJIMHOBAHHOW M KJIETYATOM Oymare c
MOMOILBIO LIUPKYJISL U INHEUKH.

Haxoaute nnuHBI OTPE3KOB HEMOCPEICTBEHHBIM W3MEPEHHEM C TIOMOIIBIO JMHEHKH, CTPOWTH
OTPE3KH 3aJJAHHOW IJTMHBI, CTPOUTH OKPY>KHOCTH 33JJaHHOTO pajyca.

Hcnons3oBaTh CBOMCTBA CTOPOH M YIVIOB INPSAMOYTOJIBHUKA, KBagpara JUisl UX IOCTPOEHUS,
BBIYMCIICHHUSI IUIOIIAN U IIEPUMETPA.

BbuucnaTe mepuMmeTrp W IUIOIIAAb KBajapaTa, NPSMOYrojbHHKA, (UIYp, COCTABICHHBIX U3
IPSMOYTOJIEHUKOB, B TOM 4HcIIe (GUryp, n300pakE€HHBIX Ha KieT4aToi Oymare.

ITonp30BaThCst OCHOBHBIMU MCTPUUYCCKUMU CAWHULIAMU U3MCPCHHUA JIMHBI, IUIOMIAAN; BbIPpAXKATh
OOHU €AMHUIIBI BEIUMYHUHEBI YCPE3 APYTHC.

Pacrio3naBate mapaienenunes, KyO, HCIOIb30BaTh TEPMHUHOJOTHIO: BEpIIMHA, peOpO IpaHb,
W3MEpEeHMsI; HaXOAUTh N3MEPEHHSI Mapajuiesienuiesa, Kyoa.

Breruncnsats 00pEM Kyba, mapaiienenueia mo 3aJaHHbIM U3MEPEHHSIM, TI0JIh30BaThCS eINHUIIAMH
nu3MepeHus oonvEMa.

Pemmath Hec10XKHBIC 3aauy Ha UBMCPCHHUC I'COMETPUICCKUX BCJIIMYMUH B IPAKTUYCCKUX CUTYyaAllUAX.

Yucaa v BLIYHCTIEHUA

3HaTh U IOHUMATh TEPMHUHBI, CBA3aHHBIE C PA3IMYHBIMKU BHIAMH YUCET M CIIOCOOaMU MX 3aIlHCH,
MEePEXOIUTH (€CIIH 3TO BO3MOKHO) OT OJTHOM (hOPMBI 3aIMCH YHCIA K IPYTOH.

CpaBHI/IBaTI) " yropsaaoduuBaTh IEJIBIC YKCiIa, OOBIKHOBEHHbBIE U JCCATUYHBIC ZIpO6I/I, CpaBHUBATh
4unciia OAHOro U pa3HbIX 3HAKOB.

BBIHOJ'IH}ITL, coucTasds YCTHBIC W IIUCBMCHHBIC HpI/IéMLI, apI/I(i)MeTI/ILIeCKI/IC ):[eﬁCTBPISI C
HaTypaJbHbIMU W  LOCJIBIMU  YHCJIAMU, OOBIKHOBEHHBIMH U JACCATUYHBIMA ).IpO6$IMI/I,
MOJIOKUTCIIbHBIMHA U OTPULATCIIbHBIMU YUCIIAMU.

BrruncnaTe 3Hau€HUS YUCIOBBIX BBIPAXKEHUH, BBINOIHATH NMPUKUAKY U OLEHKY pe3yibTaTa
BBIYUCIICHUN; BBIMOMHATH MpeoOpa3oBaHMs YHCIOBBIX BBIPAXCHUH Ha OCHOBE CBOWMCTB
apu(pMETHIECKUX ACHCTBHUM.

CoOTHOCUTH TOYKY Ha KOOpI[HHaTHOﬁ HpHMOﬁ C COOTBCTCTBYIOIIUM e YHCIIOM H I/I306pa)KaTI>
qHrcCjia TOYKaMH1 Ha KOOp}IHHaTHOﬁ HpﬂMOfI, HaxXOAUuTb MOAYJIb YHCJIA.



COOTHOCUTH TOYKH B HpHMOYFOHBHOﬁ CHUCTCMC KOOpAMWHAT C KOOpAWNHATAMHA 9TOH TOYKH.
Oprl"HHTL OCJIbIC YKCiia U JCCATUYHBIC ,Z[pO6I/I, HaXOJHUThb HpI/I6J'H/I)KCHI/I$I YHUCCII.

Yucnosble N OyKBeHHbIE BbIPAKEHUSI

Ilonumats u yl'[OTpe6H$ITI) TCPMUHBI, CBA3AHHBIC C 3alIMChIO CTCIICHU YUCJId, HAXOAUTh KBaJApaT U
I(y6 YuCiia, BBIYUCIIATh 3HAYCHUA YU CIIOBBIX BBIpa)KeHHﬁ, COoACpKAIIUX CTCIICHU.

Ilonp3oBaThCs IIpU3HaKaMu HOCIMMOCTH, pacCKaJblBaTb HATypaJIbHbIE 4YHWCJIa Ha IIPOCTHIC
MHOXUTCIIN.

Ilons30BaTHCS MaCIHTa6OM, COCTAaBJIATh NPOMOPHIHU U OTHOUICHUA.
Hcnons3oBaTh 6yKBBI JUJIsL 0003HaYEHUS YHCET npu 3arucu MaTeMAaTUYCCKHUX BI:Ipa)KCHHfI,

COCTaBJIATh OYKBEHHBIE BBIpRXCHHA W (DOPMYIBI, HAXOTUTHh 3HAUCHHUS OYKBEHHBIX BBIPAYKEHHUIA,
OCYIIECTBIISISI HEOOXOIUMBIE TIOJICTAHOBKY U MPE0O0Pa30BaHUsI.

HaxoauTh Hen3BECTHBIM KOMIIOHEHT PaBEHCTRBA.

Penienue TeKCTOBBIX 32124

Pemate MHOrOIIaroBbI€ TEKCTOBBIE 3a/1a41 apU(PMETHUECKUM CIIOCOOOM.

Pemate 3amaum, CBSI3aHHBIE C OTHOLICHHWEM, NMPONOPLHOHATBHOCTBIO BEJIWYMH, NMPOLECHTAMH,
pemaTh TP OCHOBHBIE 3a/1a41 HAa APOOH U IPOLIEHTHI.

Pemarp 3amaum, copepkaiiue 3aBUCUMOCTH, CBS3bIBAIOIIME BEJIUYMHBL: CKOPOCTH, BpEMs,
paccrosiHue, LEHA, KOJIMYECTBO, CTOMMOCTH; HMPOHM3BOAMTENBHOCTH, BpeMs, 00bEéma paloTHL,
UCTONB3Ys apu(MeTHIECKHE ICHCTBUS, OLEHKY, IPUKUIKY; IT0JIb30BaThCs €AMHULAMU U3MEPEHUS
COOTBCTCTBYIOIIMX BCJINYHNH.

CocTtaBnsaTh OyKBEHHBIE BBIPAKEHHS 10 YCIOBHUIO 3aJa4H.
WzBnekats nH(OpMAIINIO, TPEICTABICHHYIO B TA0INIAX, HA TWHEHHOH, CTOI0YATON MIIK KPYTOBOM

auarpamMmmax, MHTCPpHIpPETUPOBATL NPCACTABICHHLIC JAHHBIC, UCII0JIB30BATh JAHHBIC TP PCIICHUN
3agad.

[pencraisiTh HHGOPMAIUIO C TOMOIIBIO TAOJIHNIL, TUHEHHON U CTOJIOYATON JHarpaMM.

Harnsanas reomerpust

[MpuBOMUTH TNpPUMEPHl OOBEKTOB OKPYXKAIOIIEr0 MHpa, HUMEIMUX (OpMYy H3YUCHHBIX
FEOMETPUUYECKUX TUIOCKMX W TPOCTPAHCTBEHHBIX (DUTYp, MPUMEPHI PABHBIX U CHMMETPHUYHBIX
¢buryp.

N300paxkaTh ¢ MOMOIIBIO UPKYIIS, JTHHEHKH, TPAHCIOPTHpPA HA HEITUHOBAHHOW M KJIETYATON
Oymare U3y4eHHbIC ITIOCKUE TEOMETPUICCKUE (PUTYPHI U KOHPUTYPAITUK, CHMMETPUYHBIEC (DUTYPHI.

[Tonb30BaThCsl TEOMETPUYECKUMHU TOHSTHSAMHU: PABEHCTBO (DUTYpP, CHUMMETPHS; HCIOJIH30BATh
TEPMHHOJIOTHIO, CBA3aHHYIO C CHMMETPUEH: OCh CAMMETPHH, IEHTP CUMMETPHH.

Haxoauths BeMMYUHBI YITIOB U3MEPEHHEM C MOMOIIBIO TPAHCIOPTHPA, CTPOUTH YIJIBI 3aJlaHHOU
BEJIMYMHBI, TIOJNB30BaThCs MPH PELICHWH 3ajad TPagyCHOM Mepoil YIJIOB; pacrno3HaBaTb Ha
YepTekKax OCTPBIM, MPSIMOH, pa3BEPHYTHIN U TYIOH YIJIBIL.

BrruucisaTs JJIMHY J'IOMaHOﬁ, MNEPpUMCTP MHOT'OYT'OJIbHUKA, MOJIb30BATHCA CANHULIAMU U3MCPCHUA
JUJIMHBI, BBIpAXXaTb OAHU CAUHUIBI U3MCPCHUA NJIMHBI YEPE3 APYTUcC.

Haxonute, ucnonb3ys 4epTEXKHbIE HHCTPYMEHTBI, PACCTOSIHUSL: MEXAY ABYMS TOUKaMH, OT TOUKU
J10 TIPSIMOM, IJIMHY ITyTH Ha KBaJIPAaTHON CETKE.

Brruucnats miomans GUryp, cocTaBieHHBIX U3 MPSIMOYTOJBHUKOB, HCIOIb30BaTh pa3OneHne Ha
NPSAMOYTOJIFHUKH, Ha paBHbIE (UIYpHL, OCTpaMBaHHWE [0 NPSMOYTOJbHHKA; I0JIb30BATHCS
OCHOBHBIMU €MHHIIAMU W3MEPEHHSI TUIOMIAAN; BBIPAKATh OJHU €AMHHIIBI M3MEPEHUs TUIOIIA N
yepes JIpyrue.
PacniozHaBath Ha MOAENSIX M HM300paKEHHSX NHPAMUAY, KOHYC, LWIMHAP, HCIOJIb30BATh
TEPMUHOJIOTHIO: BEpLINHA, PeOpO, TpaHb, OCHOBAaHHE, pa3BEPTKA.

U300paxkath Ha KieTyaToil Oymare npsiMOYTroJIbHBIH Napajlieenumnet.

Beruncnsate 00bEM  MPSMOYTONBHOTO TapajuieNenunena, KyOa, TIT0Nb30BaThCS OCHOBHBIMU
SMHULIAMU U3MEPEHUS 00bEMa; BBHIPAKATh OJTHU CIIUHUIIBI U3MEPEHUs 00bEMa Yepes ApyTrue.

Pemate HecnoXXHBIC 3aadyd Ha HaXOXACHHUC TCOMCTPUYCCKHUX BCJIIMYUMH B MMPAKTHYCCKUX
CUTyalusiX.



Auaredpa 7-9 kiace

Apudmeruka

Yuawuiica nayyumcs:

* TIOHUMATh OCOOCHHOCTH JIECSITUYHOW CHCTEMBI CUUCIICHHS;

* BBIpaXaTh YMCJIA B SKBUBAJICHTHBIX (popmax, BrIOMpas HaubOoJyiee MOIXOMISIIYI) B 3aBUCUMOCTH OT
KOHKPETHOH CHTYaIlHU;

® BBINOJNHATH BBIYKMCICHUS C OOBIKHOBEHHBIMH W JICCSTUYHBIMU JIPOOSIMH, coYeTas YCTHBIE U
MUCHhMEHHBIE MPUEMBI BEIYUCIICHUH;

® HCIIOJIb30BAaTh NOHATHA U YMEHUS, CBA3AHHBIC C IIPOLICHTAMHU, B XOI€ PEIICHUA MATEMAaTUICCKNX 3a1a4
1 3a7a4 U3 CMCKHBIX NPEAMCTOB, BBIINIOJIHATH HECIIOXKXHBIC MPAKTUYCCKUC pvaéTLI;

®  aHANM3UPOBATH TPa(UKU 3aBUCHMOCTEH MEXIy BEJIMYMHAMHU (paccTOsIHUE, BpeMs, TeMIepaTypa | T.
I.).

®  HCIOJIB30BaTh MOHATH, CBA3AHHBIE C JEIUMOCTBIO HATYPAIBHBIX YUCET;

® CpaBHMBATh U YIOPSI0YMBATh PALIAOHAIBHBIC YUCIIA;

®  BBINONHATH BBIUMCICHUSA C PAalMOHAIBHBIMHM YHCIIAMH, COYETas YCTHBIE M NHCBMEHHBIE NPUEMBI
BBIYMCIICHUN, IPUMEHSTh KAJIBKYJIATOD;

®  HCIOJIb30BATh IIOHITHS U YMEHUS, CBS3AHHBIE C IIPOIIOPLUHUOHAIBHOCTBIO BEJIUYHH, [IPOLEHTAMU, B XOZ€
peIIeHNsT MaTeMaTHYeCKHX 3a7ad W 3a7ad U3 CMEXKHBIX IPEIMETOB, BBINOJHATH HECIIOXKHBIE
IIPaKTUYECKUE PACUETHI,

Yuawuiicss nonyyum 6o3modcnocmy HQyyumoes:

®  TO03HAKOMHTHCS C IO3UIMOHHBIMHU CUCTEMAaMH CUUCIICHHS C OCHOBAaHUAMHU, OTINYHBIMU OT 10;

®  ymIyOuTh U pa3BUTh MIPEICTABICHUS O HATYPAJIbHBIX YHCIAX;

® HAYYUThCS UCIMOJIL30BATh TNPHUEMBI, PAlHOHATM3UPYIONINE BBIYHCICHUS, TPUOOPECTH HABBIK
KOHTPOJIMPOBATh BEIYUCICHHUS, BBIOUPAst MOAXOIMIINHN I CUTyaluH cr1ocoO.

YucnoBble 1 OyKBeHHbIE BbIPAKeHUsI

Yuawuiica naywumcs:

®  BBINIOJHATH ONEPAIMHU C YUCIOBBIMU BBIPAKEHUSAMU;

*  BBINOJHATH MPeoOpa3oBaHHs OYKBEHHBIX BBIPAKEHUH (pacKphITHE CKOOOK, MPHUBEACHUE IMOJO0OHBIX
cJaraeMpIx);

®  pemuiath JIMHEHHBIC YPAaBHEHHUS, pelllaTh TEKCTOBBIC 3a/1a4H aJire0pandecKUM METOJIOM.

Yuawuiics nonyuum 603mo04#CHOCHb HAYHUMBCA.!

®  Pa3BHUTH NPEACTABICHHUS O OYKBEHHBIX BBIPAKEHUSX U MX MPEOOPA30BAHUIX;

® OBJAJETh CHEMUATBLHBIMH TPUEMAMH DEUIeHHS ypaBHEHW, NMPUMEHSTH ammapar ypaBHEHHHA s
PE€UICHUA KaK TEKCTOBBIX, TaK W MPAKTUYCCKUX 3a1ad.

YmncoBble MHOXKECTBA.

Yuawuiica nayuumcs:

® [OHMMATh TEPMUHOJIOTHIO U CHMBOJIMKY, CBSI3aHHBIC C TIOHATHEM MHOYKECTBA, BBITIOJHATH OIEPAIUU
HaJa MHOXXCCTBaMH,

®  HCIOJIb30BaTh HAYAIBHEIC MTPEJICTABICHUS O MHOXKECTBE JIEHCTBUTEIHHBIX YHCEIT.

YLlau;m?c;l NOJYHUm 603MONCHOCMb HAYHUUMbCA:

® pa3BuUBaTh NPEJCTABICHUE O MHOXXECTBAX;

®  pa3BUBATH NPEJCTABICHHUE O YKCIIE U YUCIIOBBIX CUCTEMAaX OT HATYPAIbHBIX JI0 JEHCTBUTEIBHBIX YHCEIT;
O pOJIM BBIYMCIICHUH B ITPAKTHKE;

® pa3BUTh U YIIyOUTh 3HAHUSA O JECATHUYHOW 3aIUCH JCUCTBUTEIBHBIX YHUCENl (MIEPUOJAMYECKUEC U
HEMePUOTNIECKUE APOOH).

Auare0panvecKue BbIPasKeHHS

Yuawuiica naywumcs:

® ONepUpOBaTh MOHITHAMU «TOXJICCTBO», «TOXKIECCTBEHHOE IMpeo0pa3oBaHUE», peIlaTh 3aJlauH,
cojepxarnire OyKBeHHBIE TaHHBIE, padoTaTh ¢ (hOpMyIamMu;

® BBITIOJIHATH npeo6pa30BaHHe BBIpa)KeHHﬁ, COACPIKAIIUX CTCTICHU C HATYPAJIbHBIMHA MOKA3aTCIAMU;



® BBINIONHATH TOXJCCTBCHHBIC IPEOOpPA30BaHUS pAIMOHANBHBIX BBIPAKCHUH HA OCHOBE IPAaBHII
JIeHUCTBHI HaJl MHOTOYJICHAMM;

®  BBINOJIHATH PA3JIOKECHHUE MHOT'OUWICHOB HA MHOXKUTEIIH.

®  BBINOJHATH MHOTOIIATOBBIC IPE00Pa30BaHUs PAMOHATBHBIX BEIPQKEHHM, IPUMEHSIS IUPOKUI HaOOP
CII0CO00B U MPHEMOB;

®* QpPUMEHATh TOXKICCTBEHHBIE MpeoOpa3oBaHUs JUIS pPELIeHHs 3afad W3 Ppa3IMYHbIX Pa3JeNioB
Kypca.olepupoBaTh MOHATHEM «KBaJApPaTHBINA KOPEHBY, IPUMEHSITH €T0 B BEIYUCIICHUAX;

® BBINOJTHATH MPeoOpa3oBaHHE BBIPAKCHUH, COACPKALIMX CTENEHH C LEeNbIMH MOKa3aTelsIMH |
KBaJlpaTHbIE KOPHH;

®  BBINOJHATH TOXKIECTBEHHbIE NPEOOpPa30BaHMS PALMOHAIBHBIX BBIPAKEHUM HAa OCHOBE IPaBHII
JeHCTBUI HaJl MHOTOWICHAMH U alNreOpanyecKuMu ApoOsIMu;

Yuawutica nonyuum 6o3modicHocms Hay4umobCA.

®  BBINOJHATH MHOTOIIATOBBIE IPE00Pa30BaHUs PAlMOHATBHBIX BEIPKEHHM, IPUMEHSIS IUPOKUH HaOOP
CHoCcO00B U MPHEMOB;

*  TOPUMEHATH TOXKICCTBEHHBIE TPeoOpa3oBaHus AJIsl peIIeHHs 3a7a4 U3 Pa3IniHbIX pa3/ieioB Kypca.

YpaBHenust

Yuawuiica nayyumcs:

® pelwars JUHEHHBIE YPABHEHUS C OJHOM IIEPEMEHHOM, CUCTEMBI JBYX YPaBHEHHH C JByMs
MIEPEMEHHBIMH;

® T[OHMMAaTh YpaBHEHHME KaK Ba)KHEWIIYI0O MaTeMaTH4eCKyl0 MOJENb s ONHMCAHUS M H3yYeHUs
Pa3sHOOOPAa3HBIX peajbHbIX CUTYALN, PeIIaTh TEKCTOBBIE 33a1a4K anre0panieckuM METO0M;

*  TOpPUMEHATH TpaduyecKue NMPEACTaBICHHs IS UCCIICIOBAHUS yPaBHEHUH, UCCIICIOBAHUS U PEIICHUS
CHUCTEM YpPaBHEHHH C IByMs IEPEMEHHBIMHU.PEIIATh OCHOBHBIE BHIBI PAllMOHAIBHBIX YPaBHEHHH C
OJIHOM IIEPEMEHHOMN, CUCTEMBI IBYX YPAaBHEHUH C IByMs [IEPEMEHHBIMY;

® [OPUMEHATH TpaduyecKue NPeACTaBICHHs U UCCIIEI0BaHNS yPaBHEHUH, NCCICIOBAHNS U PEIICHUS
CHCTEM ypaBHEHUH C IByMs MEPEMEHHBIMU.

Yuawutica nonyuum 6o3modicnocms Hayuumoca.

®  OBJAJETh CIIEUATBHBIMU PUEMAMH PEIIEHHs YpaBHEHUI U CHCTEM YpPaBHEHHUH; YBEPEHHO ITPUMEHATh
amnmapaT ypaBHEHWH IS pelieHus] pa3HOoOOpas3HBIX 3a/1ad W3 MaTeMaTHKH, CMEXHBIX IPEIMETOB,
MIPAKTHKY;

* NOpUMEHATh TpadHUuecKhe TMPEJICTaBICHUS Ui HWCCIEJOBaHUS YypaBHEHWH, CHUCTEM YpaBHEHHUH,
conepkanmx OyKBeHHBIE KO3 PUIMESHTHI.

HepagencrBa

Yuawuiica naywumcs:

® OHUMATh TEPMUHOJIOTHIO U CHMBOJIMKY, CBSI3aHHBIE C OTHOIIIEHNEM HEPaBEHCTBA, CBOMCTBA YHCIOBBIX
HEPABEHCTB;

® pemare JWHEHHBIE HEPABEHCTBA C OJHOW TEPEMEHHOW W MX CHCTEMBI; pemaTh KBaJpaTHHIE
HEpaBEHCTBA C OMOPOi Ha rpauuecKre MpeACTaBICHHS;

® PUMEHATH anmnapaT HEPaBEHCTB JUIsl PEILICHUS 3a/1a4 U3 pa3IMuHBIX pa3JIesioB Kypca.

Yuawuiics nonyuum 6osmoocnocmv HaQyuumocsi:

* OBIAJETh PA3HOOOpA3HBIMHU NMPUEMAMH JIOKA3aTENbCTBA HEPABEHCTB; YBEPEHHO MPUMEHSThH aImapaT
HEPaBEHCTB JUISl PEICHUs] pa3HOOOpa3HBIX MATEMATHYECKUX 3a/1a4, 3a/1a4 U3 CMEKHBIX MPEAMETOB U
MPaKTHKH;

*  TOpUMEHATh TrpaduvecKue TPEJCTABICHUS Ui WCCIEJAOBAaHUS HEPABEHCTB, CHCTEM HEPABEHCTB,
coleprKaInx OyKBeHHbIC KO3 PHUIIMCHTBI.

DyHKIUH.

Yuawuiica naywumcs:

®* TOHUMATh W WCIONB30BaTh (YHKIUOHAIBHBIC TOHATHS, S3bIK (TEPMHHBI, CHMBOJIMYECKHUE
0003HaUCHNS);

® cTpouTh rpaduKd JUHEHHON (YHKUMH, HMCCIEIOBaTh CBOMCTBA YHCIOBBIX (DYHKIMH Ha OCHOBE
M3yYEHUS TIOBEJCHUS UX TPa(UKOB;



* MOHHMMAaTh (PYHKIUIO KaK BAXHEHUIIYI0 MAaTEeMaTHUYCCKYIO MOJIEINb JUIsl OTIMCAHHMS MPOIECCOB U SBICHUIM

OKpYKAIOIIEro MHpa, MPUMEHATh (QYHKIMOHANBHBIA SI3BIK JUIS OMHCAHUS W HMCCIICJOBaHUS
3aBHCUMOCTEH M1y PU3NICCKHUMHU BEITMYNHAMMU;
MPUMEHATH (DOPMYITBI, CBSI3aHHBIE C apU(METHIECKON M TeOMETPHUYECKON MPOTrpeccHsiMu, U ammapar,

c(hopMUpOBaHHBI TPH HU3yUYEHUH [PYTHX pa3lleloB Kypca, K PEIIeHHI0 3aqad, B TOM YHCIE C
KOHTEKCTOM U3 PeaTbHON JKU3HH.

Mtau;uﬁc;l noIydum 603MONHCHOCMb HAYUYUMbCAL.

MIPOBOJIUTH MCCIIECIOBAHMNS, CBSI3aHHBIC C U3yUCHNUEM CBOMCTB (PYHKIIHIA, B TOM YHUCIIE C HCIIOJIh30BaHUECM
KOMITBIOTEPA; HA OCHOBE TpauKOB W3YYCHHBIX (YHKIUH CTPOUTH 0OO0J€ CIOXHBIE TpaduKu
(KycouHO-3aJIaHHBIE, C «BBIKOJIOTBIMID» TOUYKAMH U T. 11.);

WCTIOTB30BaTh (PYHKIIMOHAIBHBIE TPEICTABICHNS U CBOMCTBA (DYHKIIMU TSI PEIICHUST MAaTEMATHIECKUX

3a]1a4 U3 pa3IMYHbIX pa3JielioB Kypca.

DJIeMEHTBI CTATHCTUKH
Yuawuiica nayuumcs:

HCII0JIb30BATh HpOCTCfIHII/IC CIIOCOOBI NpPCACTABICHUA M aHAIN3a CTATUCTUYCCKUX NJAHHBIX,

pemate KOMOWHATOPHBIE 33/1a4H HAa HAXOXKEHHE KOJTHYECTBA OOBEKTOB MITH KOMOMHAIIHH.

Yuamuﬁcx noIyd4um 603MONHCHOCMb HAYUYUMbCAL!

OprHOOpeCTH TEePBOHAYAIBHBIA OMBIT OpPraHW3alMi cOOpa JaHHBIX MPU TPOBEICHUU OMpPOCa
OOIIIECTBEHHOTO MHEHHS, OCYIIECTBIATh WX aHAIW3, MPEACTaBIATh PE3yabTaThl OMpPOCa B BHJE
Ta0JIUIIbI, JUATPAMMBI;

Hay4YUTHCA HEKOTOPBIM ClICIHUAIbHBIM HpI/IéMaM PCIICHUA KOM6I/IHaT0prIX 3aagad.

DJIeMeHTHI NPUKJIATHON MATEMATUKHU
Yuawuiica nayuumcs:

HCIIOJIb30BaTh B XOAC€ PCIICHUA 3a/la4 2JICMCHTAPHBIC IMTPEACTABJICHU A, CBA3AHHLIC C HpI/I6HI/DKéHHbIMI/I
3HAYCHUAIMMU BCIINYHNH,

HCIIOJIB30BaTh HpOCTeﬁIHPIe CITIOCOOBI MMPEACTaBJICHUA U aHAJIN3a CTATUCTUUCCKUX JTAHHBIX;
HaXoAWUTb OTHOCUTCIIbHYIO 4aCTOTY U BEPOATHOCTDH CJ'Iy‘I&fIHOFO CO6I)ITI/IH;

peliath KOMOMHATOPHBIC 3a/1a4K HAa HAXOXKJCHHUE YKCIa 00bEKTOB WIIM KOMOUHAITHMA,

y'{amuzic;z nOJIYy4um 603MONCHOCMb HAYHUUMbCA.

NOHATh, YTO YHCJIOBBIE JaHHbIC, KOTOpbIE HCIOAB3YIOTCA Ul XapaKTepUCTUKU OOBEKTOB
OKPY>KaIOIIEro MUPA, SBJISIOTCS TPEUMYIIECTBEHHO NPUOIMKEHHBIMH, YTO IO 3aITHCH MTPHOIMKEHHBIX
3HAa4YCHUH, coiep)Kamuxcs B HH(POPMALMOHHBIX HCTOYHHKAX, MOXHO CYAUTb O IOIPEIIHOCTH
MIPUOITMKEHUS,;

MOHATh, YTO MOTPEIIHOCTh PE3YJIbTaTa BBIUMCIICHHH JOJDKHA OBITh COM3MEpPHMa C TMOTPEIIHOCTHIO
HCXOIHBIX JAHHEIX;

MPUOOPECTH TEPBOHAYAIBHBIM OIBIT OpPraHM3alMKM CcOOpa JaHHBIX IPH IPOBEACHHH OIpoca
OOIIIECTBEHHOTO MHEHUS, OCYIIECTBISITh WX aHAIW3, MPEJCTaBJIATH PE3YyJIbTaThl OMpPOCa B BHUJIC
TaOJHIIBI, JHATPAMMEI,

MPHOOPECTH OTIBIT IPOBEACHUS CITyYaitHBIX IKCIIEPUMEHTOB, B TOM YHCJIE C TOMOIIBIO KOMITBIOTEPHOTO
MOJICJIMPOBAHHMS, UHTEPIPETALIMH UX PE3YJIbTATOB;

HAaYy4YUTHCSA HCKOTOPBIM ClICHHUAJIbHBIM HpI/IéMaM PCHICHUA KOM6I/IHaT0pHLIX 3aagad.

Auare0pa B HCTOPHYECKOM Pa3BHTHH.
Yuawuiica nonyyum eo3moorcnocms:

MO3HAKOMHTHCS C UCTOPHEH (POPMUPOBAHUS MATEMATHYECKOTO SA3bIKa, 3aPOKIACHHUE alreOpsl, C KHUTOM
0 BOCCTaHOBJICHHH U MPOTUBOTIOCTaBICHUN MyxaMme ia aitb-Xope3MHu.
y3HATh Kak 3apoamiiack uaes koopauHat (P. Buer, P. Jlekapr);

y3HaTh CTApUHHBIE MEPHI JITNHBI, BBEICHUE METPa KaK €AMHHUIIB JUTMHBI, METPUIECKYIO CUCTEMY Mep B
Poccuu, B EBporne.

y3HATh OTKPBHITHE HPPAITMOHATBHOCTH, HICTOPUIO BOSHUKHOBEHUS (DOPMYJI JIIs pelIeHsI ypaBHeHHIA 3-i
U 4-1i cTeneHeil.

3HATh NMPUMEPHl MAaTEMAaTHYECKUX OTKPHITHMHA W WX aBTOPOB B CBSA3HM C OTEYECTBEHHOW M BCEMHPHOU



UCTOpHEH;
MMOHMMATh POJIb MaTEMAaTHKH B pa3BuTHH Poccun.

I'eomeTpus 7-9 kiaacc
I'eomerpuueckue purypnt

IIOJIB30BAThCS A3BIKOM TE€OMETPHUHU JUISl ONMMCAHUA NMPEIMETOB OKPYKAIOIIET0 MHUPA U UX B3aHMHOTO
PacCTONI0KECHHUS;

pacmo3HaBaTh 1 H300paxaTh Ha YepPTeXax U PUCYHKaX reoMeTpuyeckre GUrypsl 1 uX KOMOMHALINY;
KJ1accu(UIMPOBATH FEOMETPUIECKHUE PUTYPBHI;

HaXOIWTb 3HAUEHUS JUTMH JMHEHHBIX 3JIEMEHTOB (PUTYp U UX OTHOILIEHUS], TPAdyCHYIO Mepy yrioB oT 0°
1o 180;

JTOKa3bIBaTh TEOPEMBI;

pemaTh 3aJayd Ha J10Ka3aTeNnbCTBO, ONMHUPAsCh HA U3YUYEHHbIC CBOMCTBA (PUI'Yp UM OTHOIIECHUH MEXIY
HUMH U IPUMEHSS U3yUYEeHHBIE METOIbI JOKA3aTeIbCTB;

pelaTh HECIO0XKHBIE 331a49H Ha TIOCTPOEHHE, IPUMEHSSI OCHOBHBIE alITOPUTMBI IOCTPOEHUS € IIOMOLIBIO
LUUPKYJISL U TUHEHKY;

peuaTh IpOCTEHIINE INIAHUMETPUYECKUE 33/1a4U.paClIO3HABATh HA YEPTEXKAX, PUCYHKAX, MOJEISX U B
OKpY’KaloIlleM MUpPE IIOCKHE U IPOCTPAHCTBEHHBIE T€OMETPUYECKUE (PUTYpPBI U UX 3JIEMEHTHI;
CTPOMTH YTJIbI, OMPEENATh UX IPAIYCHYIO MEpY;

pacmo3HaBaTh M HM300pakaThb pPa3BEPTKH Ky0Oa, MPSIMOYTOJIBHOTO MNapajlielienuiena, MpaBUIbHON
MUPAMHUJBL;

OTIPENIeNIATh 10 JTUHEHHBIM pa3MepaMm pa3BEPTKU (QUTYPHI JIMHEHHBIE pa3Mepbl caMOH (QUTYpBl U
HA000pOT;

BBIYUCIISATH 00BEM MPSAMOYTOJIBFHOTO MapajuieNienunesa u Kyoa.

OBJIAJIETh METOJAMM PEIIEHUs 3a1ad Ha BBIYUCICHUE W J0Ka3aTeIbCTBO: METOAOM OT MPOTHBHOTO,
METO/IOM IOJIOOHSI, METOIOM Tiepedopa BApHAHTOB U METOJJOM T€OMETPUIECKUX MECT TOUCK;
OBJIAJIETh TPAJULIMOHHONW CXEMOMW pEIIECHUs 3aJlad Ha MNOCTPOEHUE C MOMOIIBIO LUPKYJIS U JIUHEHKU:
aHaJIN3, TOCTPOEHUE, JOKA3aTEIbCTBO U UCCIIETOBAHUE;

HAYYHTHCS PelIaTh 33J]a91 Ha MOCTPOCHUE METOIOM T€OMETPUIECKUX MECT TOYEK M METOJIOM TTO100uSI;
HAYYHUTBCS BBIYHCIATH OOBEM MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (Uryp, COCTABICHHBIX U3
MPSIMOYTOJIBHBIX MapaJlIeIICTUIIEI0B;

YIIyOUTh U Pa3BUTh MPEACTABICHHUS O IPOCTPAHCTBEHHBIX FEOMETPUUYECKHX (PUrypax;
HAy4YUTHCS IPUMEHSTDH MOHATHE Pa3BEPTKHU JJIS BBITTOJIHEHUS MPAKTUIECKUX PacUETOB.

H3Mepeﬂne reOMETpU4€CKUX BCJININH

WCIIONIb30BaTh CBOMCTBA M3MEPEHUS [IJIMH, YTIIOB,I'PaJyCHON MEpHI yIia;

penraTh MpakTHYeCKHe 3a]auH, CBSI3aHHbBIE C HAXOXKJIEHHEM T€OMETPUIECKHIX BEIIMYHH (MCITONIB3Ys pH
HEOOXOAMMOCTH CIIPABOYHUKH U TEXHUYECKHUE CPEJICTBA).

BBIUMCIIATh IUIOMAAX (QUryp, COCTaBICHHBIX W3 JBYX WiIH 0Oollee MPSIMOYTOJbLHUKOB,
MapajieorpaMMOB, TPEYTOJILHUKOB;

BexTops!

ONEepUpPOBaTh MOHATUSAMHU: BEKTOP, CyMMa BEKTOPOB, KOOpDAMHATHI HAa IUIOCKOCTH, KOOPIMHATEHI
BEKTOPA;

OTHCHIBAaTHIIOHATHS BEKTOPHBIX M CKAJSIPHBIX BEIHYWH. VIUTIOCTpUpOBaTH TMOHSATHE BEKTOpA.
®opMynMpOBaTh OINPENEICHHUA. MOAYJS BEKTOpPA, KOJJIMHEAPHBIX BEKTOPOB, PAaBHBIX BEKTOPOB,
KOOPIMHAT BEKTOPA, CYMMBI BEKTOPOB, Pa3HOCTH BEKTOPOB, TPOTHUBOIIOJIOKHBIX BEKTOPOB, YMHOKESHHS
BEKTOpa Ha YHUCIIO, CKAJSIPHOrO MPOU3BEJICHUS BEKTOPOB; CBOMCTBA: PABHBIX BEKTOPOB, KOOPJAMHAT
pPaBHBIX BEKTOPOB, CIIO)KEHHS BEKTOPOB, KOOPAWHAT BEKTOpPAa CyYMMBI M BEKTOpa Pa3HOCTH JBYX
BEKTOPOB, KOJUTMHEAPHBIX BEKTOPOB, YMHOKEHHS BEKTOPA HA YMCIIO, CKAJIIPHOTO IPOU3BEAEHUS IBYX
BEKTOPOB, MEPIEHIUKYJIAPHBIX BEKTOPOB.

JIOKa3bIBaTh TEOPEMBI: O HAXOXIACHUM KOOPAMHAT BEKTOpPA, O KOOPAMHATAX CyMMbl U Pa3HOCTH
BEKTOPOB, 00 yCIOBHH KOJUIMHEAPHOCTH JBYX BEKTOPOB, O HAXOXJICHUW CKAJSIPHOTO MPOW3BEACHUS
JIByX BEKTOPOB, 00 YCIIOBUH MEPIECHINKYIIPHOCTH.

HaXOAWUTh KOCHUHYC YIJIa MEXIY ABYMS BEKTOPAMHU.

NPUMEHSTh U3y4YEeHHBIE ONPEICTICHNs, TEOPEMBI U (POPMYJIIBI K PEIICHUIO 3219
MCIIOJIb30BaTh BEKTOPHI IS PEIICHUS IPOCTEUIITNX 33729 Ha OTpe/IeJICHHE CKOPOCTH OTHOCUTEIFHOTO



JABHKXCHMUA,
MMPUMCHSATH U3YUCHHBIC OIIPCACIICHUA, TCOPCMBI U (bOpMy.TIBI K PCHICHUIO 3a4a4;
OBJIAACTb BEKTOPHBIM MCTOAOM IJId PCHICHUA 3a/Ja4 HAa BBIYUCJICHUC U 1OKA3aTCIbCTBO,

* MPHOOPECTH OIBIT BHINIOJHEHHS MPOEKTOB Ha TeMmy «lIpuMeHeHHne BEKTOpPHOTO METOoAa IMpHu
pelIeHny 33/1a49 Ha BEIYHUCICHNE U I0KA3aTEIbCTBOY.

BeposiTHOCTB M cTaTHCTHKA 7-9 Ki1ace

e U3Bnekarp W mpeoOpa3oBBIBaTh HH(POPMANNIO, TPEACTABICHHYIO B BHUAE TaONHI], IHarpaMm,
rpaduKoB; MPECTaBIATh JAHHBIC B BUJIE Ta0JIUII, TUarpamMmm, rpa)ukos.

e OmnuceBaTh JaHHBIE C TIOMOIIBI0 CTATUCTHYECKUX IIOKa3aTelei: CpeaHMX 3HA4YeHWd Hu Mep
paccenBaHus (pa3Max, TUCIICPCHUS U CTAaHIAPTHOE OTKJIIOHCHUE).

e HaxomuTh 4YacTOTHI YHMCIOBBIX 3HAYCHUH M YacTOTHI COOBITUI, B TOM YHUCIIC IO pe3yJbTaraMm
W3MEPCHUN 1 HAOJFOICHHM.

° HaXOI[I/ITI) BCPOATHOCTHU cnyqaf/'lelx CO6I)ITPII71 B OIIbITax, 3Has1 BCPOATHOCTHU 3IJICMCHTAPHBLIX
COOBITHIA, B TOM YHCIIE B OTBITaX C PABHOBO3MOXKHBIMH AJIEMEHTAPHBIMH COOBITHSMHU.

¢ Hcmonb3oBaTh rpauyecKre MOJCIU: JIEPEBO CIYYaHOTO SKCIEPUMEHTa, Auarpammbl Diiiepa,
YHUCIIOBAs IpsSMasi.

° OHCpI/IpOBaTB IMMOHATUAMMU: MHOXKECTBO, IOAMHOKXCCTBO, BBINIOJIHATL OII€pallui HaJd MHOXCCTBAMMU:
o0beIMHEHNE, TIepeceveHre, OTOHEHUE; IEePEUUCIATh DJIEMEHTHl MHOXKECTB; INPUMEHSTH
CBOICTBa MHOYKECTB.

e Hcmonb3oBaTh rpaduueckoe MpeNCcTaBICHHE MHOXKECTB M CBS3€W MEXIy HUMHU ISl ONMHCAHUS
MPOLIECCOB U SIBIICHUI, B TOM YHCJIEC TIPU PEICHUH 3aJ1a4 U3 IPYTUX y4eOHBIX IPEMETOB H KYPCOB.

e Pemars 3amaun OpraHW30BaHHBIM TIepeOOPOM BapHaHTOB, a TaKXKe C WCIOIh30BAHUEM
KOMOWHATOPHBIX IPABUII U METOOB.

e Hcmonb30BaTh onucaTeNlbHBIC XapaKTEPUCTUKU JJII MACCHBOB YHCIIOBBIX JIaHHBIX, B TOM YHCIIE
CpeHue 3HAUEHUS U MEPhI PACCEHBAHMS.

° HaXOI[I/ITB YacTOTHl 3HAYEHWM W YacTOTHI COGI)ITI/IH, B TOM 4YHUCJIC IMOJB3YACH PE3YJIbTaTaMU
MPOBEAEHHBIX U3MEPEHUN 1 HAOIIOIEHUH.

HaXOZ[I/ITB BEPOATHOCTHU CHy‘IaﬁHBIX CO6I)ITHI71 B M3Y4YCHHBIX OIIbITaX, B TOM YMCJIC B OIIbITax C
PaBHOBO3MOXXHBIMH SJIEMEHTapPHBIMH COOBITHSAMH, B CEPHUSAX UCHBITAHWHA 10 MEPBOTO yCIexa, B
CepusiX UCIIBITaHUH bepHysun.

e lMeTh npeacTaBIeHNE O CIyYailHON BEIMYMHE U O PACIIPEIETICHUN BEPOSTHOCTEM.

e HmeTh npencTaBieHne 0 3aKOHE OOJIBIINX YUCEI KaK O MPOSBIECHNH 3aKOHOMEPHOCTH B CITydaltHON
W3MEHYUBOCTH U O POJIM 3aKOHA OOJIBIIUX YMCEN B PUPOJIC U OOIIECTBE.
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