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AHHoTanuA K padoueii nporpamme npegMera «MaTemMaTHKa» e
[Lara: 2022.09.01 23:50:00+03'00'

Pabouasi mporpamma yueOGHOro Tipeamera «MaTemaTHKa» Ha YpPOBHe OCHOBHOTO 001ero oOpa3oBaHUS
COCTaB/ieHa B COOTBETCTBUM C TpeOOBaHUSAMM, YTBEPKAEHHbIMU DefepasbHbIM TOCYJapPCTBEHHBIM
obOpa3oBaTe/IbHBIM CTaHZAPTOM OCHOBHOT'O 00I1[ero oOpa3oBaHus.

Pabouas mporpamMma yue6HOro rpegmera «MaTeMaTHKa» [jis ydaumxcsi 5-9 KmaccoB pa3paboTaHa Ha

OCHOBaHUM C/IeAYHOIUX HOPMATUBHO-TIDABOBBIX IOKYMEHTOB U MAaTe€pPHAJIOB:

tdenepanpHOro 3akoHa "O6 obpa3oanuu B Poccutickoit @epeparun’ ot 29.12.2013 Ne 273-P3 (11.6
cT.28);

(emepanbHOrO TOCYJAPCTBEHHOTO 00pa3oBaTe/bHOrO CTaHJApTa OCHOBHOTO 001jero obpa3oBaHuUs
(npuka3 MuHucTepcTBa rpocBeltieHus: Poccutickoii @enepaumu No287 ot 31.05.2021);

MprMepHO paboyeld MPOrpaMMbl 10 MaTeMaTHKe Ha YPOBHe OCHOBHOTO 00111ero o6pa3oBaHust A1s 5-
9 ksaccoB o6mjeoOpa3oBaTe/ibHBIX OpraHu3anuii (ofobpeHa peleHueM QefepanbHOrO y4deOHO-
MeTOoAUYecKoro o0beJuHeHus 1o 061eMy obpa3oBaHuto poTokos 3/21 ot 27.09.2021r.);

nporpamMbi«MaremMaThKa»A/si o0ydarormxcst 5-11 kmaccoB o61eo6pa3oBaTe/ibHbIX LIKO aBTOPOB:

C. M. Huxkoabsckmii, M. K. IToranos, H. H. Pemetnukos, A. B. IlleBkuH..

ITesm o0yyeHUs: MaTeMaTUKU:

(opMUpoBaHMe 1IeHTPa/IbHbIX MaTeMaTUUeCKUX TOHATUM (UMC/io, BeJIMYMHA, TeoMeTpuyecKas
¢urypa, miepemMeHHasi, BepOSITHOCTb, (YHKIMs), 0OeCreunBamOIUX [PEeMCTBEHHOCTh U
MepCIeKTUBHOCTh MaTeMaTUUeCKOT0 00pa30BaHMsI 00yUaroImxcs;

ro/[BeieHre 00YJaroIUXCsl Ha JOCTYITHOM /IJIsl HUX YPOBHE K OCO3HAHHIO B3aUMOCBSI3M MaTeMaTHK!
Y OKPY)KaIoIl[ero MUpa, TTIOHMMaHWe MaTeMaTHKH KakK YacTH 0011ieil Ky/IbTyphl YeJI0OBeUeCTBa;
Pa3BUTHE WHTE/JIEKTYa/IbHIX W TBOPUYECKUX CHOCOOHOCTEM OO0ydYarolyxcs, I03HaBaTeIbHON
aKTHBHOCTH, WCC/Ie[iOBaTeTbCKUX yMeHWW, KPUTHYHOCTH MBIIIEHUSI, WHTepeca K HW3YYeHUIO
MaTeMaTHKH;

dbopmupoBaHre (GYHKIIMOHAMBHOW MaTeMaTH4yeCKOW TIpPaMOTHOCTHA: YMeHHs pacro3HaBaTh
TIPOSIB/IEHUS] MaTeMaTUUeCKUX TOHSTHM, 00BEKTOB M 3aKOHOMEPHOCTeM B peasibHbIX >KU3HEHHbIX
CUTyallUssX W TIpU M3yYeHUU [JPYTrUX Y4eOHBIX TpPEJMEeTOB, TIPOSIBJIEHUs 3aBUCUMOCTEH W
3aKOHOMEpPHOCTe, (opMy/TMPOBaTh X Ha s13bIKe MaTeMaTHKH U CO3/laBaTh MaTeMaTHuecKue MOJesy,
TIPUMEHSITh OCBOEHHBIN MaTeMaTHUeCKHUH armapart AJisl pellieHusi TPaKTHKO-OPUeHTUPOBAHHBIX 3a/1ay,
WHTEePIIPEeTUPOBATh U OL|eHUBATh MOTyUeHHbIe Pe3y/IbTaThl.

chopmupoBath y 00yuarommxcsi (yHKIIMOHATBHYIO TPaAMOTHOCTD, BK/IFOUAROIYIO B Ce0si B KauecTBe
HEOTHEMJIEMOM COCTaBJISIFOIIel yMeHe BOCTIPUHUMATh ¥ KPUTHUECKH aHaTM3UPOBaTh UH(OPMALIHTO,
TIpe/ICTaB/IeHHYI0 B Pa3/MUHbIX (hOpMax, MOHUMaTh BEPOSITHOCTHBIM XapakTep MHOTHX peabHbIX
TPOLIECCOB U 3aBUCUMOCTeH, MPOU3BOAUTD MIPOCTelIlIie BePOATHOCTHbIE PaCUETHI.

I/I3yquI/Ie MdT€MdTUKHW HAIIPpdBJ/IEHO Ha pea/in3aljyio CIeAYHOIIUX 3da4au:

CHCTeMaTHUeCcKoe pa3BUTHe TOHSATHS YMC/ia, BBIPAOOTKA YMEHHH BBIMIOHATH YCTHO U ITHMCbMEHHO
apudMeTHUeCcKre JeiCTBYS HaJl YMCIaMy, epeBOJUTh NIPaKTUUeCKre 3a/lauM Ha sI3bIK MaTeMaTHKU;
OBJIa/leHWe CUCTeMOW MaTeMaTUueCcKUX 3HaHUW U yMeHWM, HeoOXOAMMBbIX /s TIpUMeHeHHsl B
TIPaKTHUEeCKOH [IeSITelTbHOCTH, M3yYeHHs] CMeXKHBIX AVCLUIUIH, TTPO/I0/DKeHHs 00pa30oBaHus;
WHTe/IeKTya/lbHOe pa3BuTHe, (OPMHUpPOBaHHWE KauyeCTB JMUHOCTH, HeOOXOJUMBIX YesioOBeKy Jisi
TIOJTHOL|EHHOM KU3HU B COBpPeMeHHOM 00IIjecTBe, CBOMCTBEHHBIX MaTeMaTUUeCKOW /lesiTe/IbHOCTH:
SICHOCTU M TOYHOCTH MBIC/M, KPUTUYHOCTH MBILUIEHUS, WHTYULMM, JIOTUYECKOTO MBbIIIEeHNSs],
3/IEeMEHTOB aJIFOPUTMUYECKON KY/IbTYPbl, TPOCTPAHCTBEHHBIX TPe/CTaBIeHNH, CIOCOOHOCTH K
TIPeo/0/IEHUI0 TPYAHOCTew;

¢dopmMrpoBaHye NpeZicTaB/ieHUH 00 nessx ¥ MeTo/lax MaTeMaTHKH KaK YHUBEPCA/IbHOTO s13bIKa HayKU
Y TEXHUKH, CPeJiCTBa MO/e/IMPOBaHUS SIBJIEHUN U MPOLIeCCOB;



BOCITUTaHWE KYJbTYpPhbl JIMUHOCTH, OTHOIIEHWS K MaTeMaTHKe KaK K 4YacTh o0O0IeuesioBeueckoi
KYJ/IbTYPbI, UTPAIOIIel 0COOYI0 POJIb B OOIIIECTBEHHOM Pa3BUTUU

C yuétom miporpammbl Bocriutanusi ['BOY «COII Nel2 r.Haspanb», B mporpamMMe OTpaKaeTcs
peanr3alyisi BOCIIUTaTeIbHOTO TIOTEeHIMajla YpOKa MaTeMaTHKH, KOTOPBIN TIpeAroJaraeT UCIo/b30BaHHe
Pa3/IMUHBIX BUOB U ()OPM ZIeATeTbHOCTH, OPHEHTHPOBAHHOW Ha Iie/ieBble TIPUOPUTETHI, CBSI3aHHbBIE C
BO3PaCTHBIMU OCOOEHHOCTSIMH 00yUaroIuXCs:

v/ TIpuUB/IeUeHHe BHUMaHUS OOYUAIOI[UXCA K LIEHHOCTHOMY AacCleKTy H3yJyaeMbiX Ha YPOKe sIBJIeHHH,
opraHuM3anuio Mx PpaboTkl C TMoaydaeMold Ha YpOKe COIMa/JbHO 3HAuuMOM HHbopMalien —
VHHULUMPOBaHUe eé OOCYX[eHUsl, BbICKAa3bIBaHUS OOYYalOIIMMHCS CBOET0O MHEHHUsS 10 eé TIOBOAY,
BbIPAOOTKA CBOETO K Hell OTHOILEHUST;

v/ [IeMOHCTpaIyi0 00YJYaroIUMCs TIPUMEPOB OTBETCTBEHHOT'O, IPaKJAHCKOTO ITOBEEHHs, MPOSIBIICHHUS
yesI0BeKOMO0OUsT U [0OpocepZieuHOCTH, Uepe3 ToJ00p COOTBETCTBYIOIIEro MaTepuana s paboThl Ha
YPOKe, Tpo0/IeMHBIX CUTYaLUH 11 00CY>KAEHUs B K/1acce;

v TIpMeHeHHe Ha YPOKe WHTEePAKTUBHBIX ()OpM paboThl C OOYYarOUMMKCS: WHTEIeKTYalbHbIX WIP,
CTUMY/IMPYIOIUX TI03HABaTe/NbHYI0 MOTHBALMIO OOy4aloUMXcs; [AWJAKTUYeCKOTO TeaTpa, TIje
TIO/TyUeHHbIe Ha YPOKe 3HaHUS OOBITPBIBAIOTCS B TeaTpa/IbHBIX TIOCTAHOBKAX; UCKYCCHI, KOTOPBIE JAl0T
00y4JaroImuMcsi BO3MOXXHOCTb TIPUOOPECTH OMBbIT BeAeHUS KOHCTPYKTHBHOTO [JMajiora, TPYIIOBOMH
paboTel WK paboThI B Mapax, KOTOPble y4aT 00ydyaromuxcss KOMaHAHOW paboTe ¥ B3aMMOZENHCTBUIO C
JPYTUMH 00y4YaroIMMUCS;

v UHWIMMPOBAHUE U MOAEPIKKA MCC/IeJ0BATEIbLCKOM [eATeTbHOCTH 00yJaroIMX sl B PaMKax peai3aljiu
UMM WHIVBUIYa/TbHBIX WM TPYMIOBBIX HCCIe0BaTe/IbCKUX TIPOEKTOB, UTO [JacT 00yuaroIumcs
BO3MO)KHOCTh TIPUOOPECTH HaBBIK CaMOCTOSITEJTIHBHOTO PpeIleHHs TeOpeTUUecKoW Ipob/eMbl, HaBBIK
reHepupoBaHUs ¥ 0(OpMIIEHUS] COOCTBEHHBIX U/IEH, HABLIK YBAXKUTE/TLHOT'O OTHOIIEHHS K UY>KUM UJIeSIM,
odbopmyieHHBIM B paboTax [Jpyrux WCCIeAoBaTesel, HaBbIK MMyOJMYHOTO BBICTYIUIEHUSI TIepe[
ay/IMTOpUeH, apryMeHTUPOBAaHUM OTCTAUBAHUSI CBOEH TOUKH 3PEHMSI.

YueOHBIM IJTAHOM Ha U3ydyeHue rpeaMeTa « MaTeMaTuKa» oTBOgUTCs 875 uaca.
[Iporpamma peanusyetcs:

- anst 5knacca B o6beMe 175 yacoB B rofi, 5 4acoB B HeJIeJo;

- 111 6 Kacca B o6bemMe 175 yacoB B roff, 5 4aCOB B HEJIEJTIO;

- anst 7-8 KyaccoB B 00beMe 175 yacoB B TOJ], 5 4aCOB B HEZIE/TIO™;

- a1t 9 Kacca B oObeMe 175 9acoB B rofi, 5 UacoB B HeJ[eJ0.

*B 7-9 knaccax Moy «Anrebpa» - B 00béMe 3 uaca, Moyb «I'eomMeTpusi»- B 00bEMe 2 yaca, MOAYIb «
BeposITHOCTh U CcTaTHCTHKa»- B 00bEéMe 1 yac.

[TporpaMma opreHTHpPOBaHa Ha MCIO/Ib30BaHNe YueOHO-MeTOANUYeckoro KOMIUIeKca:

C. M. Huxkoabsckuii, M. K. IloranoB, H. H. Pemetaukos, A. B. [lleBkua. MaTemartuka 5 Kjacc.
C. M. Huxkoancknii, M. K. IToranos, H. H. Pemeraukos, A. B. llleBkun. MaTemaTrKa 6 Kiacc.
C. M. Hukoabckuii, M. K. TToranos, H. H. PemeTtaukos, A. B. llleBkun. Anrebpa 7 kacc.

C. M. Hukousbckmii, M. K. [Toranos, H. H. Pemetaukos, A. B. [lleBkun. Anrebpa 8 kiacc

C. M. Hukoabckuii, M. K. TToranos, H. H. PemeTtaukos, A. B. llleBkun. Anre6pa 9 kiacc.
Moropenos A.B. I'eomeTpus 7 Kjacc.

Moropenoe A.B.. 'eomeTpus 8 Kiacc.

MoropenoB A.B. ['eomeTpus 9 knacc.

ONOoO R~ WDE

IInanupyemMsle pe3y/IbTaThbl 0CBOEHHS YUeOHOr0 nmpeaMera



JInuHOCTHBIE pe3y1bTaThl:

IlaTpuoTHueckoe BoCIMTaHMe: TIPOSIBIIEHHEM MHTepeca K MPOLUIOMY U HacCTOALEeMY POCCUHMCKOU
MaTeMaTUKH, [IeHHOCTHbIM OTHOIIIEHWeM K [JOCTHKEHUSIM POCCUMCKUX MaTeMaTUKOB U POCCUMCKOM
MaTeMaTUueCKOM IIKOJIbl, K MCI0JIb30BAHMIO 3THX JOCTH)KEHUM B [IPYIMX HayKaxX W TPUKIaJHbIX
cdepax.

I'pakjaHCKOe U [yXOBHO-HPABCTBeHHOE BOCIIUTaHMe: TOTOBHOCTHIO K BBITIO/IHEHUIO 00s13aHHOCTe!
rpakJaHMHa W peanu3alydyd ero IpaB, [pe/CTaB/leHMeM O MaTeMaTHUueCKUX OCHOBaX
(bYHKIIMOHUPOBAHUS pa3/IUUHBIX CTPYKTYP, SIBJIEHUH, TPOLIeAYP TPa’KJaHCKOTro 001jecTBa (BBIOODHI,
OTIPOCHI U TIP.); TOTOBHOCTBIO K OOCY)KZEHHIO 3THUeCKUX MpoOsieM, CBSI3aHHBIX C MPaKTHUECKUM
rpUMeHeHUeM JOCTWXKeHUM HayKd, OCO3HaHWEeM Ba)KHOCTU MOpaTbHO-3TUUYECKUX TMPUHLIMIIOB B
JeaTeTbHOCTU YYEHOr 0.

TpyJaoBoe BocnUTaHHe: YCTAaHOBKOW Ha aKTHWBHOE yyacThe B pellleHWHd TPAaKTUUeCKUX 3ajau
MaTeMaTU4eCcKOl HamnpaB/JIeHHOCTH, OCO3HAaHHMEM BaXHOCTH MaTeMaTh4yeCcKOro oOpa3oBaHMs Ha
MPOTSDKEHUM BCEM JKU3HM /Il YCIeLIHOW MpoQecCUOHaNbHON [esTebHOCTU U pa3BUTHEM
HEOOXOAMMBIX YMEHHM; OCO3HAaHHBIM BLIOODOM U TIOCTPOEHMEM WHAWBUAYaJbHOW TPAEKTOPUHU
o0pa3oBaHUs U )KU3HEHHBIX IJIAHOB C YUETOM JIMYHBIX UHTEPECOB U 00I[eCTBeHHBIX MTOTPeOHOCTeH.
JcTeTYecKoe BOCIMUTAHHUE: CIIOCOOHOCTHIO K 3MOLIMOHATLHOMY M 3CTETHUECKOMY BOCIIPUSTHIO
MaTeMaTHUeCKUX OOBEeKTOB, 3a/jau, peIleHWH, pacCy)XAeHWH; YMEHUIO0 BH/eTh MaTeMaTHuecKue
3aKOHOMEPHOCTU B UCKYCCTBe.

IIeHHOCTH HAayYHOT0 MO3HAHUA: OpHEHTAINel B eITe/IbHOCTA Ha COBPEMEHHYIO CUCTeMY HayUHbIX
npeficTaB/ieHnii 00 OCHOBHBIX 3aKOHOMEDHOCTSIX DPa3BUTHs 4YesOBeKa, IMPHUPOAbI U 0OIIecTBa,
MOHUMaHWeM MaTeMaTHyecKol HayKu Kak c(pepbl UesioBeuecKoil JesiTe/IbHOCTU, STaroB eé pa3BUTHS
¥ 3HAUMMOCTHU [JIs Pa3BUTHUSI [IUBW/IU3ALIUU; OBJIaZileHUeM SI3bIKOM MaTeMaTHKW M MaTeMaTH4ecKou
KyIbTYpOM Kak Cpe[CTBOM T[O3HaHWS MHUpa; OBJaZleHheM TPOCTeMIIMMU  HaBbIKaMH
HCCIIeloBaTe/TbCKOU JiesITelTbHOCTH.

dusuyeckoe BocnuTaHHe, (opMHpPOBaHHE KYJbTYPbl 3/0POBbSi M 3MOLIMOHA/JIHLHOI0
0J1aromo/1yumsi: TOTOBHOCTBIO TIPUMEHSITh MaTeMaTHUeCKre 3HaHWsS B MHTepecax CBOETO 3/I10POBbS,
Be/ieHUs 3/10pOoBOro oOpasa >KW3HW (3[j0pPOBOe TIMTaHWe, COAJaHCUPOBAHHBIA DPEXXUM 3aHATHA U
oT[bIXa, peryaspHasi ¢u3snueckas akTUBHOCTb); C(HOPMHUPOBAHHOCTbIOHABLIKA pedieKcuy,
NIpU3HAaHKEM CBOEro IpaBa Ha OIMIMOKY M TaKOro >Ke TipaBa /Ipyroro ueaoBeka.

JKo/I0ruuecKoe BOCIUTaHHUe: OpUEeHTalllell Ha IPYUMeHeHre MaTeMaTUUeCKUX 3HaHUM 1Sl pelleHust
3aziau B 00/1IaCTU COXPAHHOCTU OKPYXKAIOL[eW Cpefibl, TUIAHUPOBAHWS TMOCTYIIKOB W OLIEHKA UX
BO3MOJKHBIX TIOC/Ie/ICTBUM /I OKpY)Karolllel cpeJjpl; OCO3HaHWEM TI1006anbHOTO XxapakTepa
9KOJIOTHUECKUX TIPO0JIeM U TIyTel UX pellieHws.

JINYHOCTHBIE pe3y/IbTaThl, 00ecneynBaIe afaNTALUI0 00y4YaKIIerocs K W3MeHSIIUMCS
YOUIOBHAM COLMAQIBHONW W NPHUPOJHON CpeAbl: TOTOBHOCTbIO K [JEUCTBUSIM B  YCJIOBUSIX
Heorpe/le/IEHHOCTH, TIOBBIILIEHHWIO YPOBHSI CBOel KOMIIETEHTHOCTU 4Yepe3 TMPaKTUUeCKYHo
JlesiTeIbHOCTh, B TOM UWC/Ie YMeHHe YUYUThCS Yy APYTUX Jiofieid, TpuobpeTaTh B COBMECTHOM
JIesITe/TbHOCTH HOBBle 3HAHUWSI, HAaBbIKM W KOMITETEHILIMM W3 OMbITa APYrUX;He00XO0AUMOCTHIO B
(hopMHpOBaHUY HOBBIX 3HAHWM, B TOM YKcC/ie (OPMY/TUPOBATh U/IeH, TIOHSATHS, TUTIOTe3bl 00 00beKTax
U SIBJIEHUSIX, B TOM UHC/Ie PaHee He M3BeCTHbIX, 0CO3HaBaTb [e(HUIUTHI COOCTBEHHBIX 3HAHUW U
KOMIIeTeHTHOCTel, TJIaHUpPOBaTh CBOE Pa3BUTHE; CTIOCOOHOCTHIO 0CO3HABATH CTPECCOBYIO CUTYALUIO,
BOCIIPUHMMATh CTPECCOBYIO CHTYal[UI0 KaK BbBI30B, TpPeOYIOIIM KOHTPMep, KOPPEeKTHPOBATh
MPpUHUMaeMble pelleHuss U [JIeHCTBUS, (OpMyJ/HMpOBaTh W OIeHWBAaTb PHUCKHA U TIOC/e/ICTBUS,
(hopMHpOBATH OIBIT.

MeTtanpeaMeTHbI€e pe3y/IbTaThl:

5 K/acc

1) YHugepcanbHble no3HaseameabHble Oelicmausi obecneyugarom ¢popmuposaHue 6a308bix KOCHUMUBHBIX
npoyeccoe obyuaroujuxcs (oceoeHue Memoo08 NO3HAHUSI OKPYHcaouje2o Mupa; npumeHeHue 102U4ecKux,
uccnedosamenbCKUx onepayuti, ymeHuli pabomams ¢ uHgpopmayueti).

ba3oBbIe joruyeckue AEﬁCTBI/IH:



BBISB/ISITh M XapaKTepPU30BaThb CYIIECTBEHHbIE TPU3HAKKM MAaTeMaTHUeCKMX OOBEKTOB, TIOHSTHH,
OTHOILIIEHWH MeXK/Ay TIOHATHSIMH; (OPMY/JUPOBAThb OIpeJe/ieHUs] TIOHATHH; yCTaHAaB/IMBATh
CYILIeCTBEHHBIN MPU3HAK KIacCU(UKAIMK, OCHOBAHUS [Ijisi 00001[eHHsI U CpaBHEHUS;

BOCIIPUHUMATh, POPMY/IMPOBaTh U TIPe0OPa30BLIBATh CYKIEHUS:

BBISIB/IATh MaTeMaTHUeCKHe 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOpPeUMst B (haKTax, JaHHbBIX,
HaOMIO/IeHNSIX U YTBEP)KAEeHUSX;

JieylaTh BBIBO/IBI C UCTIO/Ib30BAHKEM 3aKOHOB JIOTWKU, YMO3aK/TFOUeHUH 110 aHa/IOTUH;

TIPOBOIUTE CaMOCTOSITE/IbHO HECJIOXKHBIE J/I0Ka3aTe/lbCTBA MaTeMaTHUeCKUX (aKTOB, TNPUBOIUTH
TIPUMepPbI ¥ KOHTPIIPUMEPBI; 000CHOBBIBaTh COOCTBEHHBIE PACCYXKIEHNS;

Ba3oBble ucciefoBaTe/IbCKHeE AeUCTBUA:

WCITI0/Tb30BaTh BOIMPOCKI KaK UCC/IeI0BATE/IbCKUM UHCTPYMEHT TI03HaHMs; (POPMYJTUPOBATh BOTIPOCHI,
apryMeHTHPOBaTh CBOIO TIO3UL[UI0, MHEHUE;

MPOBO/IUTh TI0 CAMOCTOSITEJIbHO COCTABJIEHHOMY TUIaHY HECJOXKHBIA 3KCIIepUMeHT, HeOOoJIbIloe
WCC/IeJOBaHME 10 YCTaHOBJIEHHIO 0COOEHHOCTEeH MaTeMaTUUeCKOT0 00BeKTa, 3aBUCMOCTEH 00BEKTOB
MeXy Co0O0M;

Pab6ora c undopmanmeii:

BbIOMpATh, AHAIM3UPOBATh, CUCTEMATH3UPOBAaTh M WMHTEPIIPETUPOBaTh MH(OPMAI[UIO pPa3/TMUHBIX
BUZIOB ¥ ()OPM TIpPe/ICTaB/IEHHUST;

BbIOMpATh (hOpPMY TpeZCTaB/IeHNs MH()OPMALIMK U WITIOCTPUPOBATh pelllaeMble 3a/laul CXeMaMH;

OLIeHMBATh HA/IEXXHOCTh UH(GOPMALUK TI0 KPUTEPUSIM, MPE/I0OKEHHBIM YUUTEIEM.

2) YHueepcaibHble KOMMYHUKAmMueHble Oelicmgusi obecneuugarom cGOpMUPOBAHHOCMb COYUAAbHbIX
HABbLIKOB 00YUarUUXCS.

Oo1enue:

BOCIPUHUMATh U (HOPMY/TMPOBATh CY>KIEHUS B COOTBETCTBUH C YCJIOBUSIMU U L[e/ISIMU OOITeHHS; SICHO,
TOYHO, TPaMOTHO BbIP@KaTb CBOIO TOUKY 3PEHUS B YCTHBIX M TMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS
T10 XOZy PellleHus 3a/lau, KOMMEeHTHPOBATh MOJ/y4YeHHBIN pe3y/ibTar;

B XO/le 00CY>KZeHUsI 3a/jaBaTh BOIMPOCHI TI0 CYIIECTBY 0OCY>KAaeMol TeMbl, IPOOJIeMBI, pelaeMoi
3a/lauy, BBICKA3bIBaTh HJI€W, Halle/IeHHbIe Ha TOWCK pPEeILIeHMs]; COMOCTaB/SATh CBOM CYXKIEHUS C
CYXX/IEHUSIMH JPYTUX YUaCTHUKOB JUAJIOTa;

TIPe/ICTaB/ISATh Pe3y/IbTaThl PEIIeHUs 3a/jauu.

CoTpyaHHUeCcTBO:

pacripeieniite BUBI paboT, AOroBapyBaThCs, 00CyXAaTh TPOIiecC W pe3yabTaT paboTel; 060061aTh
MHEHHsI HECKOJIbKUX JTFO/IeH;

y4acTBOBaTh B IPYMITOBLIX (hopMax paboThl (00CyKeHNs], 0OMeH MHEHUSIMUA, MO3TOBbIE LITYPMbI U

ap.).

3) YHueepcanbHble pezyasimueHble Oelicmgusi obecneuugarom (hpopmMupo8aHue CMbIC108bIX YCMAHOBOK U
JHCU3HEHHbIX HA8bIKO8 AUYHOCMU.

Camoopranu3anus:

CaMOCTOSITe/IbHO COCTABJISITh I/1aH, a/lTOPUTM pellieHust 3aiauu (UK ero 4acTh), apryMeHTHPOBaTh U
KOPPEeKTUPOBaTh BapHUaHThI pellieHui ¢ yu4éTOM HOBOM MH(pOpMaLUK.

CaMOKOHTpOJIb:

B/a/IeTh Croco0amMM  CAMOTIPOBEPKH, CAMOKOHTPOJISI —TIporjecca U pe3y/bTaTa pelleHust
MaTemMaTHUeCKOM 3a/lauy;

OLIeHHMBaThb COOTBETCTBUE pe3y/bTaTa JAesTe/bHOCTH MOCTaB/AeHHOM LieIM W YC/IOBHSIM, HaXO[UTh
OLIMOKY.

6 kJ1acc

1) YHugepcabHble no3HaeamebHble delicmausi obecneyugarom ¢popmuposaHue 6a308biX KOZHUMUBHbIX
npoyeccoe obyuarowjuxcs (0ceoeHue Memoo08 NO3HAHUSI OKPYHcaouje2o Mupd; npumeHeHue 102U4ecKux,
uccnedoseamenbCKux onepayuli, ymeHutli pabomamsb ¢ uHgopmayueti).

Ba3oBble joruyeckue JeMCTBUSA:

BBISB/ISITh M XapaKTepU30BaTh CYIIIeCTBEHHbIE TPU3HAKU MaTeMaTUUeCKUX OOBEKTOB, TTOHSATHM,
OTHOILIEHWH MeXAy TIOHSTUAMM; (OPMY/IMpPOBaTh ONpejie/ieHusi TIOHSATHM; yCTaHaBIMBAaTb
CYIIIeCTBEHHBIN MPU3HAK KIaCCU(PUKAIU, OCHOBAHUS /151 0000I1[eHNsI ¥ CpaBHEHUST;



BOCITPMHUMATh, (HOPMY/TUPOBATh U TIPE0OPA30BLIBATL CYXKAEHUS:

BBISIBJIITh MaTeMaTHUeCKHe 3aKOHOMEepPHOCTH, B3aUMOCBSI3M M TPOTHBOpeursi B (haKTax, JAHHBIX,
HaOMIO/IeHNSIX U YTBEPKAEeHUSX;

JieylaTh BBIBO/IBI C UCTIO/Ib30BAHMEM 3aKOHOB JIOTWKU, YMO3aK/TFOUeHUH 110 aHa/IOTUH;

TIPOBOZIUTE CaMOCTOSITE/TbHO HECJIOXKHBIE J/I0Ka3aTelbCTBA MaTeMaTHUeCKUX (aKTOB, TPUBOJUTH
TIPUMEpPbI ¥ KOHTPIIPUMEPBI; 000CHOBBIBaTh COOCTBEHHBIE PACCYXKIEHNS;

Ba3oBble ucciefoBaTe/IbCKHe AeUCTBUA:

WCII0/Tb30BaTh BOMPOCKHI KaK UCC/Ie/I0BATE/IbCKUM UHCTPYMEHT TI03HaHMs; (POPMYJTUPOBATh BOTIPOCHI,
(bUKCcHUpYroILMe TPOTUBOpeUre, Po0JIeMY, apryMeHTHPOBATh CBOO MO3ULIMIO, MHEHHE;

MPOBO/IUTh TI0 CAaMOCTOSITEJIbHO COCTAaBJAEHHOMY TIJIaHYy HEC/0XKHBIA SKCIepUMEeHT, HeOOoJIbIlIoe
HCC/IeIoBaHMe 110 yCTaHOBJIEHUI0 0COO@HHOCTel MaTeMaTHYeCKOTO 00beKTa, 3aBUCUMOCTEN 00bEKTOB
MeXy co0oif;

PaboTa ¢ undopmarjueii:

BbIOMpATh, aHA/IM3UPOBATh, CUCTEMATHU3UPOBATh U WHTEPIIPETHPOBATh WH(POPMAIMIO Pa3/TUUHBIX
BU7IOB 1 ()OPM TIpe/ICTaB/IeHNS;

BbIOMpATh (OpPMY TpeZCTaB/IeHNs MH()OPMALIMK U WITIOCTPUPOBATh pelllaeMble 3a/laul CXeMaMH;

OLIeHMBATh HA/IEXXHOCTh UH(MOPMALUK TI0 KPUTEPHUSM, TIPEITIOKEHHBIM YUUTETIEM.

2) YHueepcaibHble KOMMYHUKAmueHble Oelicmgusi obecneuugarom c(opMUpO8aAHHOCMb COYUA/IbHbIX
HABbIKOB 00YUarOUUXCSL.

Oo1enue:

BOCIPUHHUMATh U (hOPMY/TUPOBATh CY>KIEHUS B COOTBETCTBUH C YCJIOBUSIMU U L[e/ISIMU OOITIeHUST; SICHO,
TOYHO, TPaMOTHO BbIP@KaTb CBOIO TOUKY 3PEHUS B YCTHBIX M TMCbMEHHBIX TEKCTaX, JaBaTh MMOSICHEHHST
T10 XOZy pelleHus 3a/lau, KOMMEeHTHPOBATh MOJIyYeHHBIN pe3y/bTar;

B X0Zie 00CY>KJeHHs 3a/laBaThb BOTIPOCHI TIO CYIIECTBY 00CY>KZaeMol TeMbl, TIpo0/IeMbl, peraeMoit
3a[jauy, BBICKA3bIBaThb HJI€H, HalleJIeHHble Ha TOMCK PEIIeHUs; COMOCTABJISATh CBOU CYXKIEHHS C
CYXX/IEHUSIMH IPYTUX YUaCTHUKOB JMAJIOTa;

TIPe/ICTaB/ISATh Pe3y/IbTaThl PEIIeHUs 3a/jauy.

CoTpyaHHUeCcTBO:

pacripeiesiite BUBI paboT, AOroBapyBaThCs, 00CyKAaTh TPOIiecC W pe3yabTaT paboTel; 060061aTh
MHEHUsI HeCKOJIbKUX JTFO/Iel;

y4aCTBOBaTh B IPYMIOBLIX (hopMax paboThl (00CYKjeHHs], 0OMeH MHEHUSIMHM, MO3TOBbIE IITYPMbI 1

ap.).

3) YHueepcanbHble pe2yasimueHble Oelicmgusi obecneuugarom (hopmMupo8aHue CMbIC108bIX YCMAHOBOK U
JHCU3HEHHbIX Ha8bIKO8 AUYHOCMU.

Camoopranu3anus:

CaMOCTOSITe/IbHO COCTABJIATh TI/IaH, alTOPUTM pellleHus 3aiaud (WK ero 4acTh), BBIOMpaTh Criocob
pellieHust C yUéTOM MMEIOIINXCS PeCypCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMeHTHPOBaTh U
KODPeKTUPOBaTh BapyaHThI PelleHui C y46TOM HOBOM UH(OpMaL1H.

CaMOKOHTPOJIb:

BIaJileTh CrocobamMyd CaMOTMpOBEPKH, CAMOKOHTPOJISi Tipoljecca U pe3y/bTaTa pelleHust
MaTeMaTUueCKO! 3a/jauu;

OlLIEHWBAaTh COOTBETCTBHE pe3yJibTaTa JesTe/TbHOCTU TOCTaBJIeHHOU 1€/ M YCJIOBUSM, OOBSCHATh
TIPUYMHBI JOCTH)KEeHHSI UK He JOCTV)KeHUS Lje/d, HaXOUTb OLIHOKY.

7 KJ1acc

1) YHugepcabHble no3Haeame bHble delicmausi obecneyugarom ¢opmuposaHue 6a308biX KOZHUMUBHbIX
npoyeccoe obyuarowjuxcs (0ceoeHue Memoo08 NO3HAHUSI OKPYXHcaouje2o Mupd; npumeHeHue 102U4ecKux,
uccnedoseamenbCKux onepayuli, ymeHuli pabomams ¢ uHgopmayueti).

Ba3oBbie joruuyeckKue JAeicTBUs:

BBISIB/IITh M XapaKTepu30BaTh CYIleCTBeHHbIE TPU3HAKM MaTeMaTUuecKuX OOBeKTOB, MOHSITUH,
OTHOIIIEHUH MeXJy TOHATUSAMY; (OPMYIMpOBaTh OMNpeJe/ieHHsl TIOHATHUW; yCTaHaBIUBaTh
CYIIIeCTBEHHBIN TIPU3HAK KIaCCHU(UKAIUM, OCHOBaHUS [y 000OIeHUs W CpaBHEHUS, KPUTEPUH
MPOBOAMMOr0 aHa/In3a;



BOCIIPUHUMATh, (GOpPMY/IMpPOBaTh U  TMpeoOpa30oBbIBaTh  CY)KAEHHUs:  yTBepAWUTelbHble U
OTpHLiaTe/bHbIe, eAMHUYHBIE, YaCTHBIE U 00II1e; YC/IOBHEIE;

BBISIB/IITh MaTeMaTUuecKue 3aKOHOMepPHOCTH, B3aMMOCBSI3W U TIPOTHMBOpeudsi B (pakTax, JaHHBIX,
HabJ/TIOIeHUSIX U YTBEPKAEeHUSIX;

JlenaTb BBIBOAbI C  WCMOJb30BaHWEM 3aKOHOB JIOTHKW, [JeAYKTUBHBIX W HWHAYKTUBHBIX
YMO3aK/IH0ueHuH, yMO3aK/IHUeHuH 110 aHaIoruy;

pa3bupath [J0Ka3aTelbCTBa MaTeMaTUUeCKUX YTBePKJeHUH (TIpsiMble U OT TIPOTHBHOTO), TIPOBOJUTD
CaMOCTOSITEJIbHO ~ HEeCJIO)KHbIe ~ Jl0Ka3aTelbCTBA  MaTeMaTH4eCKWX  (pakTOB,  BBICTpPAaWBaTh
apryMeHTaLuI0, TPUBOJUTH TIPUMEPHI U KOHTPITPUMepPbl; 000CHOBBIBaTbH COOCTBEHHBIE PAaCCY KAEHUS;

BbIOMpATh CI0CcO6 peltieHust yuebHOM 3a/jau (CpaBHUBATh HECKOJILKO BAPHAHTOB peIlleHMs], BLIOMpaTh
HauboJsiee MOAXOASMIINN C yUETOM CAMOCTOSITE/TbHO BbIJie/IeHHBIX KPUTEPHUER).

Ba3oBble ucciefoBaTe/IbCKHe AeCTBUA:

WCTIO/Tb30BaTh BOIPOCHI KaK MCC/IeJ0BaTeIbCKU HHCTPYMEeHT M03HaHus; pOpMy/IMpOBaTh BOTIPOCHI,
¢buKcupymolle TPOTUBOpeUre, TIPobeMy, CaMOCTOSITeJTbHO YCTaHAB/IMBaTh MCKOMOe W JlJaHHOe,
(hopMHpOBATh TUIOTE3Y, apT'YyMEHTUPOBATh CBOIO MMO3ULMI0, MHEHUE;

TIPOBO/JIUTh TI0 CAMOCTOSITEJTBHO COCTaBJI€HHOMY IJIaHY HEeCTOXKHBIM 3KCTIepUMEHT, HeOoJbIoe
MCC/IeJOBaHMeE 10 YCTaHOBJIEHHIO 0COOEHHOCTe MaTeMaTUYeCKOTo 00beKTa, 3aBUCMOCTeH 00 eKTOB
MeXy Co0O0M;

camocCTosiITe/IbHO  (hOopMy/TUpOBaTh O0000LEHWST YW BBIBOJALI T10 pe3yjbTaTaM IIPOBEAEHHOTO
HaO/MIO/IeHNs, WCCIef0OBaHusl, OL|eHWBaTh [JOCTOBEPHOCTH IO/yYeHHBIX pe3y/IbTaTOB, BBIBOZOB U
0000111eHIH;

Pa6ora c undopmanueii:

BbIOMpATh, aHAIM3WPOBATh, CUCTEMATHU3UPOBAaTh U WHTEPIIPETHPOBATb WHGOPMALMIO Pa3/IAYHbIX
BUZIOB U ()OPM TIpe/ICTaB/IeHNUSI;

BbIOMpaTh (OpMy TIpe/iCcTaB/ieHHsT MHGOPMALUM ¥ WITFOCTPUPOBATh pelllaeMble 3a/laud CXeMaMH,
JviarpaMMaM#, UTHOM rpavKoi ¥ MX KOMOWHALIUSMU;

OLIEHWBaTh HAJE&KHOCTb MHGOPMAM 10 KPUTEPHSM, TIPe[JIOKEHHbIM  YUHTe/leM WU
copMyIMPOBaHHBIM CAMOCTOSITE/THHO.

2) YHueepcaibHble KOMMYyHUKamueHble Oelicmeusi obecneyugarom CGHopMupo8aHHOCMb COYUAAbHBIX
HABbIKOB 00YUarOUUXCSL.

OO0enue:

BOCITPUHUMATh 1 JOPMY/IMPOBATh CYKEHHs B COOTBETCTBHUH C YCJIOBUSIMU U L{eJ/IIMU 0OIIeHusT; sICHO,
TOYHO, TPaMOTHO BbIPa)KaTh CBOO TOUKY 3PE€HHS B YCTHBIX U MTMCbMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS
TI0 XO/ly PelleHUs 3aJjau, KOMMEHTHPOBATh TIO/TyYeHHbIN pe3y/bTaT;

B X0/le 00CY>KJeHHsI 3a/laBaTh BOIIPOCHI 10 CYIIECTBY 0OCYKZaeMoU TeMbl, TIPOO/IeMbI, periaeMoi
3a/laud, BbBICKA3bIBaThb K/, HalleJleHHble Ha TOWCK PpeIleHHs; COMOCTAB/ATh CBOM CYXKAEHWs C
CY)KIEHUSIMM ADYTUX YUYaCTHMKOB [uajora, OOHapy)KMBAaTh pa3/duyude W CXOJCTBO TIO3WLWN; B
KOpPpeKTHO# (opme hopMynrMpoBaTh pa3HOTJ/IACHsI, CBOM BO3Pa)KEHMS;

NPe/ICTAB/IATh ~ pe3y/bTaThl  DEIIeHWs  3aflaud, HKCIIepUMEHTa, WCCAe[OBaHMs, [POEKTa;
CaMOCTOSITe/IEHO BbIOMpaTh (hOpMaT BHICTYIJIEHHSI C YUETOM 3aJau Ipe3eHTaldd U 0COOeHHOCTel
ay/IMTOPUH.

CoTpyaHHUecTBO:

MOHUMATh ¥ UCIIO/b30BaTh MPEeUMYILeCTBa KOMaHAHOW ¥ MHIWBU/Ya/IbHON pabOThI MPU pereHur
yueOHBIX MaTeMaTUYeCKUX 3a/jau; IPUHUMATD 11e/Ib COBMECTHOM AeATe/TbHOCTH, Pacrpe/esisiTh BU/bI
paboT, moroBapuBaThCs, 00CYKAaTh TIPOIeCC U pe3ysbTaT paboThl; 00001[aTh MHEHUSI HECKOTBKUX
JIIOJIeH;

y4acTBOBaTh B IPYIMOBLIX opMax paboTtsl (00Cy>kaeHusi, 00MeH MHEHUSIMUA, MO3TOBbIE IITYPMbI U
[p.); BBITIOJIHATH CBOIO uYacTh pabOThI M KOOPAWHUPOBATH CBOU JEHCTBUSI C APYTMMH UleHaMH
KOMaH/Ibl; OL|eHMBaTb KauecTBO CBOEro BK/AaJa B OOMUiIl TPOAYKT IO KPUTEpHsM,
copMyMpPOBaHHBIM yYaCTHUKAMH B3aMO/I€MCTBHS.

3) YHueepcanbHble pe2yasmueHble Oelicmeusi obecneuugarom opmMupo8aHue CMbICA08bIX YCMAHOBOK U
JHCU3HEHHBIX HABbIKO8 AUYHOCMU.

Camoopranmauuﬂ:



CaMOCTOSITe/IbHO COCTABJISATh TI/IaH, a/ifOPUTM pellleHus 3a/lauu (WK ero 4acThb), BbIOMpaTh Criocob
pellieHust C yU6TOM MMEIOIIUXCS PeCypCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBaTh U
KOPPEeKTUPOBATh BapUaHThI PellleHu C yuéToM HOBOU WH(OpMaLUH.

CaMOKOHTPOJIb:

BJaJileTh CrocobamMyd CaMOTMPOBEPKH, CAMOKOHTPOJISi Tiporjecca U pe3y/bTaTa pelleHust
MaTemMaTHueCKOM 3a/1auu;

OLIEHUBaTh COOTBETCTBHE pe3y/bTaTa AesTebHOCTU TMOCTAB/IEeHHON 1L[eIh U YCIOBHUSIM, OOBSICHAThH
TIPUUMHBI  OCTWDKEHUS WM He JOCTYDKEHWs 1[eJId, HaXOAWTh OIIMOKY, [aBaTh OLIEHKY
MPUOOPETEHHOMY OITBITY.

8 xacc

1) YHugepcabHble no3HaeamebHble delicmausi obecneyugarom ¢opmupoeaHue 6a308bix KOZHUMUBHbIX
npoyeccog obyuaroujuxcsi (ocgoeHue Memooo8 NO3HAHUS OKPYHCaouje2o Mupda; npuMeHeHue 102u4ecKUX,
uccnedoeamebCKux onepayuli, ymeHutli pabomamsb ¢ uHgopmayueti).

2)

Ba3oBble loruyeckue JelMCTBUA:

BBISIB/IITE M XapaKTepU30BaTh CYIeCTBEHHbIE TIPU3HAKM MaTeMaTHUYeCKUX OOBEeKTOB, TOHSTHH,
OTHOLIEHUNA MeXAy TIOHATHSIMHU; (OPMYJIUPOBATh OIpeJesieHUs] TIOHATHH; yCTaHaB/IMBaTh
CYIIIeCTBEHHBIN TIPHU3HAK K/IaCCHM(UKALUM, OCHOBAHHUS [ji 00O0OIIeHHUs YW CpaBHEHUS, KPUTEPUH
TIPOBO/IUMOT'0 aHa/IN3a;

BOCIIPUHMMAaTh, (OPMYy/IMpOBaTb M  TIpeo0Opa30oBbIBAaTh  CYXKAEHHWS:  YTBEpPAWUTE/NbHbIE U
OTpHUILIaTe/IbHbIe, eTUHUUHbBIE, YaCTHBIE U 00II[1e; YC/IOBHBIE,;

BBISIB/IITE MaTeMaTHUeCKHe 3aKOHOMEepPHOCTH, B3aMMOCBSI3W W TIPOTHMBOpeudsi B (pakTax, JaHHBIX,
HaOIOZIEHNAX W YTBEPXKJAEHWSX; TIpeAJiaraTh KPUTepUHM [Jis BbIBJIEHUs 3aKOHOMEpPHOCTeH
Y TIPOTHBOPEUHUIA;

JenaTh BBIBOJbI C WCIIO/Ib30BaHWEM 3aKOHOB JIOTUKW, [IeAYKTUBHBIX U WHAYKTUBHBIX
YMO3aK/IH0UeHHH, YMO3aKJ/TFOUeHH 110 aHaJIoThy;

pa3buparh [J0Ka3aTe/bCTBa MaTeMAaTUUECKUX YTBEPXKEeHUH (TIpsSMbIe U OT MPOTHUBHOTO), TIPOBO/JUTH
CaMOCTOSITEJILHO ~ HEeCJIO)KHBbIe ~ [I0Ka3aTe/bCTBA  MaTeMaTH4eCKWX  (aKTOB,  BBICTPAaWBaTh
apryMeHTal[{I0, IPUBOUTH TTPUMEPHI U KOHTPIPHUMEPbI; 000CHOBBIBATH COOCTBEHHBIE PACCYK/E€HUS;
BbIOMpATh Ccriocob pelieHust yueOHOM 3a7jauu (CpaBHUBATh HECKOJILKO BapUaHTOB pellieHws], BLIOUPATh
Haubosiee TIOOXOASAIMM C YYETOM CAMOCTOSITEJIHO —BbIIENIEHHBIX KpuTepueB). ba3oBbie
HCC/IefioBaTe/IbCKHe /IefiCTBUA:

WCTIO/Th30BaTh BOMPOCHI KaK MCC/Ie/I0BaTeTbCKUM MHCTPYMEHT TI03HaHUs; (hOPMY/IMPOBATh BOMPOCHI,
buKcupymoIe TPOTUBOpeUre, TIPo06eMy, CaAMOCTOSITEJTbHO YCTaHAB/IMBaTh WCKOMOe W JlJaHHOE,
(hopMHpOBaTh TUMOTE3Y, APT'YMEHTUPOBATh CBOIO MO3ULIUI0, MHEHUE,;

MPOBO/IUTE TI0 CAMOCTOSITEJIbHO COCTAaB/IEHHOMY TUIaHY HEC/O0XHBIN SKCIepuMeHT, HeOosbiioe
HCCIIeIoBaHMe 110 yCTaHOBJIEHUI0 0COOHHOCTel MaTeMaTHIeCKOT0 00beKTa, 3aBUCUMOCTeN 00bEKTOB
MeXy coboii;

CaMoCTOsITe/IbHO  (hopMy/TUpOBaTh O0000OLIEHWST YW BBIBOALI T10 pe3yJbTaTaM IPOBEAEHHOTO
Ha0JTFOZIeHs, MCC/Ie/IOBaHUs, OIIeHHWBaTh JAOCTOBEPHOCTH TIO/yUeHHBIX pe3y/bTaTOB, BBIBOJIOB U
000011]eHIH;

TPOTHO3UPOBaTh BO3MOYKHOE pPa3BUTHE TIPOLIeCCAa, a TAKXKe BBIABUTATh TIPE/IIONIOKEHUS O ero
Pa3BUTHUU B HOBBIX YCIOBUSIX.

Pab6ora c uadopmanueii:

BBISIB/IATH HEIOCTaTOYHOCTh U M30BITOUHOCTh MH(OPMAIUH, JAHHBIX, HEOOXOAMMBIX ZJisi PeIleHus
3aaum;

BbIOMpaTh, aHAIM3HMPOBaTh, CUCTEMATH3UPOBaTh W WHTEPIPETHPOBaTh WHGMOPMALIMI0 pa3TMUHbIX
BUZIOB U ()OPM TIpe/ICTaB/IeHUST;

BbIOMpaTh GopMy TipefcTaBieHUss WHGOOPMALIUKM W WITFOCTPUPOBATh pelllaeMble 33/laul CXeMaMH,
JliarpaMMaMH, UHOM rpadrKoM U UX KOMOWHAIUSIMU;

OLIeHMBAaTh HAE&KHOCTb MHGOpPMAI[MM TI0 KPUTEpUsM, TMpeJJIOKeHHbIM yuuTeleM WU
c(OopMy/IMpPOBaHHBIM CAMOCTOSITE/TBHO.

YHueepcaibHble KOMMyHUKamueHble Oelicmeuss obecneuugarom CphopMUPOBAHHOCMb COYUAAbHbIX
HABbIKO8 00YUArOUWUXCH.



Oouenue:

BOCTIPUHUMATh U (HOPMY/TUPOBATh CY>K/IEHUSI B COOTBETCTBUH C YCJIOBUSIMU U 1[e/ISIMU OOITIeHNST; SICHO,
TOYHO, TPaMOTHO BbIPa)KaTb CBOIO TOUKY 3peHHsI B YCTHBIX U TTMCbMEHHbBIX TeKCTaX, JaBaThb I0sICHEHUS
T10 XOZIy PeIlleHus 3a/laui, KOMMEHTHPOBATh MOJTyYeHHBIH pe3y/IbTar;

B X0/le 0OCY)KJeHHS 3a/|aBaTh BOMPOCHI 10 CYI[ECTBY 00CYyKZaeMoi TeMbl, TTPoO/IeMbl, pelllaeMoi
3aJjauy, BbICKA3bIBaTh H/ieW, HalleJleHHble Ha TIOMCK pelLleHUs; COTOCTaB/SATh CBOM CYXKIEHHUs C
CYXIEHUSIMM JPYrUX Yy4YaCTHUKOB [uajnora, OOHapy)XKMBaThb pa3/Mude U CXOJCTBO TMO3WIUMN; B
KOppeKTHO# dopMe popMy/MpoOBaTh pa3HOIJIacusi, CBOU BO3Pa)KeHHsI;

TpPeJCTaB/IsATh  pe3y/bTaThl  peIeHUsl 3a/laud, OSKCIIePUMEHTa, HCC/Ie/IOBaHUs, TPOEKTa;
CaMOCTOSITE/TbHO BbIOMpaTh (POpPMAaT BBICTYIUIEHUS C YUETOM 3ajjau Tpe3eHTallii U 0COOeHHOCTeH
ayZAUTOPUH.

CoTpyaHHUecTBO:

TIOHMMaTh U WCIIO/Ib30BaTh MPeUMYIliecTBa KOMaH/HOW W WHAWBUAYaJbHOW paboThl MPU pelleHrun
yueOHBIX MaTeMaTHyeCKUX 3a/jau; TPUHUMATh Lieflb COBMECTHOW [JesTebHOCTH, IJIAHUPOBATh
OpraHM3aL[I0 COBMECTHOM PabOThI, pacrpe/iesisiTh BUbI paboT, OroBapuBaThCs, 00CYXaTh MPoLiecc
U pe3ysbTaT paboThl; 06001[aTh MHEHUSI HECKOJTBKUX JTHO/IeH;

y4aCTBOBaTh B IPYMITOBLIX (hopMax paboThl (00CYyKeHHs, 0OMeH MHEHUSIMH, MO3TOBbIE IITYPMbI U
JIp.); BBITIOJIHATH CBOKO uYacTb pPabOThI MU KOOPAWHHUPOBaTb CBOM JE€HCTBHS C APYTUMH UI€HAMH
KOMaH/[bl; OLIEHWBaTb KayeCTBO CBOero BK/Aaja B OOMMHA TPOAYKT TIO KPUTEPUsIM,
copMy/MPOBAaHHBIM YYaCTHUKAMH B3aUMOZIEHCTBUS.

3) YHueepcanbHble pe2yassmueHble Oelicmeusi obecneuugarom (opmMupo8aHue CMbICA08bIX YCMAHOBOK U
JHCU3HEHHBIX HABbIKO8 AUYHOCTU.

Camoopranusanus:

CaMOCTOSITe/IbHO COCTaBJISATh T/1aH, alTOPUTM DeIIeHUs 3afiauu (WA ero 4acThb), BBIOMpATh Criocob
pelleHusi C y4éTOM WMMEIOIIMXCS PecypcoB U COOCTBEHHBIX BO3MOXKHOCTeH, apryMeHTHpPOBaTh U
KOPPeKTUPOBaTh BapHUaHThI PelleHui C yU6TOM HOBOM UH(pOpMaLUH.

CaMOKOHTPOJIb:

B/a/IeTh Croco0amMM  CaMOTIPOBEDKH, CAMOKOHTPOJISI TIporjecca U pe3y/bTaTa pelleHust
MaTemMaTHUYeCKOM 3a/lauu;

nipeJiBU/IeTh TPYJHOCTH, KOTOpble MOTYT BO3HUKHYTh TIPY pellieHUH 3a/laud, BHOCUTh KOPPEKTHUBBI B
JIesITeJTbHOCTh Ha OCHOBE HOBBIX 00CTOSTE/IbCTB, HAali/IEHHBIX OIIMOOK, BISIB/IEHHBIX TPY/HOCTEH;
OLlIeHMBaTh COOTBETCTBHE pe3y/bTaTa JesTelbHOCTH TOCTaB/IeHHOMN e U YCIOBUSIM, OOBSICHATh
MIPUYMHBI  JIOCTMD)KEHUS WM He JOCTWKeHWs 1ieJid, HaxXOJWTb OMMOKY, [laBaThb OLIEHKY
NIpHOOPeTEHHOMY OITBITY.

9 kacc

1) YHugepcaabHble no3HaeamenbHble delicmausi obecneyusarom ¢opmuposaHue 6a308biX KOHUMUBHBIX
npoyeccos obyuaroujuxcs (oceoeHue Memooo8 NO3HAHUS OKPyHcaruje2o Mupa; npuMeHeHue A02U4eCKUX,
uccnedogamenbCKux onepayutl, ymeHuli pabomams ¢ uHgopmayuet).

Ba3oBble 1oruyeckue JeiiCTBUA:

BBISB/ISITh M XapaKTepH30BaTh CYI[eCTBEHHble TNPHU3HAKA MaTeMaTU4YeCKUX OOBEKTOB, TIOHSTHH,
OTHOLLIEHUHA MeXAy TIOHATUSAMY; (OPMYIMPOBAaTh OIpeJesieHUs] TIOHATHM; yCTaHaB/IMBaTh
CyIleCTBeHHbIN TIPM3HAK KjlacCU(UKaLMK, OCHOBaHUS Jjisi 0000IeHHsI W CpPaBHEHUs, KpUTepUU
MIPOBO/JIMMOI0 aHa/In3a;

BOCIIPUHUMATh,  (OpMy/MpoBaTb U  Tpeo0Opa3oBbIBaTh  CYXKJEHWs:  yTBepAuTe/lbHble U
oTpULIaTe/IbHbIe, eJUHUUHbIe, YaCTHBIE U 0011[1e; YC/IOBHBIE;

BBISIB/IATb MaTeMaTHUeCKre 3aKOHOMEePHOCTH, B3aUMOCBSI3W W INPOTUBOpeuMs B (paKTax, JaHHbIX,
HaOMIOZIeHNsIX W YTBEP)KJEHHWsX; TIpejjaratb KPUTEPUU [/l BbISBJIEHHS 3aKOHOMEpPHOCTeH
Y TIPOTHBOPeYHnH;

JienaTb  BBIBOJbl C  WCIIO/Ib30BaHWEM 3aKOHOB JIOTMKH, JeAYKTUBHBIX W WHAYKTUBHBIX
YMO3aK/IF0UeHUH, yMO3aK/IHUeHUH 110 aHalo0ruy;

pa3bupaTh /j0Ka3aTe/sbCTBa MaTeMaTHYeCKUX YTBEpsKAeHUH (IpsiMble ¥ OT IPOTUBHOTO), TIPOBO/UTD
CaMOCTOSITEJIbHO ~ HeC/IOXKHble  [lOKasaTe/lbCTBA  MaTeMaTM4eCKWX  (PakTOB,  BBbICTpPaWBaTh
apryMeHTaLI0, TPUBOJUTh TIPUMEPHI U KOHTPITPUMepPBhl; 000CHOBBIBaTh COOCTBEHHBIE PACCYKEHNS;



e  BBIOMpATH Cr10CO6 pellieHus yueOHOM 3a/1aun (CpPaBHHUBATh HECKOILKO BAPUAHTOB pellleHus], BbIOUpaTh
Hanboslee TIOAXOASLIMA C Y4YETOM CaMOCTOSITeTIbHO —BbIIeNIeHHbIX KpurepreB). ba3oBbie
HCC/IeioBaTe/IbCKHe JIefiCTBHA:

®  HCMO/b30BaTh BOMPOCHI KaK MUCC/Ie0BaTe/IbCKU MHCTPYMEHT T103HaHus; (OpMYIMpPOBaTh BOTIPOCHI,
¢UKCHUpyroIKe MPOTHUBOpeYre, MpobseMy, CaMOCTOSITeNIbHO YCTaHaBIMBATh MCKOMOE W [JaHHOE,
(hopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATh CBOIO MMO3HULHI0, MHEHUE;

® TPOBOJWTH IO CAMOCTOSITE/IBHO COCTAaB/IEHHOMY TI/IaHy HECJ/IOXKHBIM 3KCIIepUMeHT, HeOoJblioe
MCC/IeJOBaHMe 10 YCTaHOBJIEHHIO 0COOEHHOCTe MaTeMaTUYeCKOTro 00beKTa, 3aBUCMOCTeH 00 BeKTOB
MeXy co0oii;

e caMoCTOSTenbHO (hOpMyIMpOBaTh 000OIEHHs W BBIBOABI 10 pe3y/lbTaTaM IPOBEJEHHOTO
HaO/MIO/IeHNs, WCCIeflOBaHusl, OL|eHWBaTh [JOCTOBEPHOCTH IIO/yYeHHBIX pe3y/IbTaTOB, BBIBOZOB U
000011]eHIH;

® T[IPOTHO3MPOBaTh BO3MOKHOE DAa3BUTHe TIPOLECCA, a TAaKKe BBIABUraTb TPEJTIONIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YC/IOBUSIX.

Pab6ora c undopmanmeii:

e  BBIAB/IATH HEJJOCTATOYHOCTb U W30BITOYHOCTb MH(MOPMALIUH, JaHHBIX, HEOOXOAUMBIX /IS PeIIeHUs
3azauu;

e BBIOMpaTh, aHA/JM3UPOBaTh, CUCTEMATHU3WPOBaThb W WHTEPIPETUPOBATh WH(OPMALIUIO Pa3/UUHBIX
BUZIOB U ()OPM TIpe/ICTaB/IeHHUSI;

e BbiOupaTh (hOpMy MpezAcTaB/ieHUs UH()OPMALMK U WUTIOCTPUPOBATh pelllaeMble 3aZlaud CXeMaMH,
JliarpaMMaMH, UHOM rpadMKOM ¥ UX KOMOWHAIUAMU;

e OI[eHMBATb HAJEXHOCTb HWHGOPMALMKM [0 KPUTEPUsIM, TIPEJJIOKEHHBIM  YUUTEJeM  WIH
copMyTMPOBaHHBIM CaMOCTOSITE/TBHO.

2) YHueepcaibHble KOMMYHUKAmueHble Oelicmgusi obecneuugarom c(OpMUpO8AHHOCMb COYUA/IbHbIX
HABbLIKOB 00YUarUUXCS.
OO01enue:

e  BOCIPUHUMATH U (POPMYJTUPOBATE CY>K/JEHHSI B COOTBETCTBUU C YCJIOBUSIMU U LIeJISIMU O01L[eHNSsT; SICHO,
TOYHO, TPaMOTHO BbIP@KaTb CBOIO TOUKY 3PEHHUs B YCTHBIX M TMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHMUS
T10 XOZy PelleHus 3a/lau, KOMMEeHTHPOBATh MOJIyYeHHBIH pe3y/bTar;

e B xoJe 00CYXJeHHUsI 3alaBaTh BOMPOCHI TI0 CYIIIECTBY 00CY>KJaeMol TeMbl, TTp0obIeMbl, peraemMoi
3a7lauM, BBICKA3bIBaTh W/I€W, HalleJleHHble Ha TOUCK DEIIeHHs; COTOCTAB/STh CBOU CYXX/AEHHS C
CYXIeHUSIMM JPYrUX Yy4YaCTHHUKOB [uajora, OOHapy)KWBaTh pas/iude W CXOJCTBO TIO3WLIMH; B
KOpPeKTHOM ¢opMe popMy/IMpOBaTh pPa3HOIJIACHs], CBOU BO3PaKeHHs;

® TPEe/CTaB/IATbL Ppe3y/JbTaThl pelleHWs 3aJaud, JSKCIIepUMeHTa, WCCIeOBaHUs, TIPOEKTa;
CaMOCTOSITe/IbHO BbIOMpaTh (POpPMAT BBICTYIUIEHUSI C YYETOM 3a/jau TIPe3eHTal[i U 0COoOeHHOCTel
ay/IMTOPUH.

CoTpyaHHnuecTBO:

e T[IOHMMaTh W KCIIO/Ib30BaTh MPEUMYILeCTBa KOMAaHAHOW W UHVBUYaJbHON PabOTHI MPH pelleHuH
yueOHBIX MaTeMaTMUeCKMX 3ajilay; TPUHMMATh Lielb COBMECTHOW [1eSTe/IbHOCTH, TJIAHUPOBATh
OpraHu3al[|i0 COBMECTHOM paboThl, pacripe/iesisiTh BUbI pabOT, JOroBapruBaThCs, 00CY>KJaTh TIPOLIeCC
Y pe3ynbTaT paboTel; 0600111aTh MHEHUS HECKOBKUX JIFO/IeH;

®  YYyaCTBOBATh B IPYIIOBBIX hopmMax paboThl (00CykaeHuss, 0OMeH MHEHUSIMUA, MO3TOBbIE IITYPMbI U
ZIp.); BBITIOJIHATH CBOKO uYacTb pPabOThI U KOOPAWHUPOBATH CBOM [EHCTBUS C JAPYTUMU UieHAMU
KOMaH/Ibl; OLeHMBaThb KauecTBO CBOEr0 BK/AaJa B OOIMUA TIPOAYKT TI0  KPUTEPHSIM,
copMyIMPOBaHHBIM YYaCTHUKAMU B3aUMOZIEHCTBUS.

3) YHueepcanbHble pe2ynssmueHble Oelicmeusi obecneuugarom opmupo8aHue CMbICA08bIX YCMAHOBOK U
JHCU3HEHHbIX Ha8bIKO8 AUYHOCMU.
Camoopranu3anus:

®  CaMOCTOSITeNIbHO COCTABJISTH TI/IaH, aJTOPUTM pellleHHs 3a/jauu (WM ero 4acTh), BBIOMpATh Crocob
pellieHUsi C YUETOM KMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTeM, apryMeHTHDOBaTh U
KOPPEKTHUPOBATh BAPUAHTHI PelleHrH C y46TOM HOBOW MH(OPMAIUH.

CaMOKOHTPOJIb:



BIaJileTh CrocobamMyd CaMOTpPOBEPKH, CAMOKOHTPOJS —Tipoliecca M pe3y/bTaTa  pelleHust
MaTeMaTHUeCKOM 3a/iauu;

TipeJIBU/IeTh TPYJHOCTH, KOTOpble MOTYT BO3HUKHYTh TIPY pellieHUH 3a/laud, BHOCUTh KOPPEKTUBLI B
JlesiTe/TbHOCTh Ha OCHOBE HOBBIX 00CTOSITe/IbCTB, HaliZIeHHBIX OIIMOOK, BbISIB/IEHHBIX TPYJHOCTEH;
OLIEHUBaTh COOTBETCTBHE pe3y/bTaTa esTebHOCTU TMOCTAB/IEHHOHN 1L[eIh U YCIOBUSIM, 0OBSICHAThH
TIPUUMHBI  JOCTMDKEHUS WM He JOCTYDKEHWs 1[eJId, HaXOAWUTh OIMOKY, [aBaTh OLIEHKY
MPUOOPETEHHOMY OITBITY.

IIpegmeTHBbIe pe3y/ibTaThl:
5 kiace
Apudpmeruka. Yncsia v BbIYUCIEHUS

[lonumaTh W TPABWIBHO YIOTPEOJSATH TEPMHHBI, CBSI3aHHBIE C HATYPaJIbHBIMH YHCIAMH,
OOBIKHOBEHHBIMH U JAECATUYHBIMU APOOSMH.

CpaBHMBAaTh UM YHOPSAOYMBATH HATypalbHblE 4YHCIA, CPaBHMBATh B IPOCTEHLIMX ClIydasx
OOBIKHOBEHHBIE JIPOOH, ACCSITHYHBIC APOOH.

CoOTHOCUTH TOYKY Ha KOOPAMHATHOM (YMCIIOBOW) NPSMOM C COOTBETCTBYIOLIUM €M YHUCIOM H
n300paxkaTh HaTypajlbHbIE YKCIa TOUKaMH Ha KOOPJMHATHOM (YMCIOBOM) MPSMOM.

Beinonuate apudmMernyeckue AeUCTBUS C HATYPaIbHBIMH YHCIIaMH, C OOBIKHOBEHHBIMH JIPOOSIMU B
HOPOCTEHIINX caydasx. 6 BeIIOIHATH MPOBEPKY, IPUKUAKY Pe3yJIbTaTa BEIUUCICHUI.

OxpyrisTh HaTypaibHbIE YKCIIA.

Penrenne TeKcToBLIX 3324

Pemath TekcTOBBIC 330291 apU(YMETHICCKUM CITOCOOOM U C TIOMOIIIBEO OPTaHU30BaHHOTO KOHEYHOT'O
nepedbopa BceX BO3MOKHBIX BAPUAHTOB.

Pemrate 3amaum, copepkanipe 3aBUCHMMOCTH, CBSI3bIBAIOLINE BEIMYHHBI: CKOPOCTh, BpeMs,
paccTosiHuE; IIeHa, KOJTMYECTBO, CTOUMOCTb.

Hcmone3oBarts KpaTKuUEC 3aliucCu, CXEMBbl, Ta6J'II/IIII)I, 0003HauYeHus IIpu pCIICHUUA 3a1a4.
ITonp30BaThLCA OCHOBHEIMH CANMHUIaMH U3MCPCHUS: LICHBI, MACChI; paCCTOSAHNA, BPEMCHHU, CKOPOCTHU;
BBIPpAXAaTh OJJHU €CAVHUIIBI BEJIMYHUHBI UEPE3 APYTHUC.

W3Bnekarb, aHaMM3UPOBaTh, OLIEHUBATH WH(GOPMAIIUIO, TPEJICTABICHHYIO B TaONIuUIlEe, HA CTOI0YATON
quarpamMme, WHTEPIPETHPOBATh MPECTaBICHHbIE JaHHBIC, HCIOIb30BaTh JAaHHBIC MPHU PEIICHUU
3aad.

Harusanas reomerpus

[Tonb30BaTbcs reOMETPUUECKUMHU MOHATHAMU: TOUKA, MpsAMasi, OTPE30K, JIy4, YTOJI, MHOTOYTOJbHUK,
OKPYXHOCTB, KPYT.

[IpuBonuTe mnpuUMepsl OOBEKTOB OKPYXKAIOIIEr0 MHpa, HUMEIOHMX (OpMYy H3YyUYEHHBIX
F€OMETPUUECKUX QUryp.

Hcnonp30BaTh TEPMHUHOJIOTHIO, CBA3aHHYIO C YIVIAaMU: BEPUIMHA CTOPOHA; C MHOIOYTOJIbHUKAMM:
yroJl, BEpIINHA, CTOPOHA, INaroHalb; C OKPYKHOCTBIO: paANyC, TUaMETP, LIEHTP.

N300paxaTh HM3ydeHHbIE T€OMETpUYECKHE (QUTypbl Ha HEJIMHOBAHHOW M KieTyaTod Oymare c
MOMOUIBIO IIUPKYJIIS U TMHEHKH.

HaxomuTe IIMHBI OTPE3KOB HEMOCPEACTBEHHBIM M3MEPEHHEM C IOMOIIBIO JMHEMKH, CTPOUTH
OTPE3KH 3a/1aHHOM JITMHBI; CTPOUTH OKPYKHOCTD 3a/JaHHOTO paauyca.

Hcnonb30BaTh CBOICTBA CTOPOH M YIJIOB MPSIMOYTOJbHHMKA, KBajpara ais HUX IOCTPOCHHUS,
BBIUMCJICHUS TUIOMAAN U IEPUMETPa.

Bbluucnate mepumerp M IUIOMIA[bL KBajapara, NPSAMOYTOJbHUKA, (UIYp, COCTaBICHHBIX W3
MPSIMOYTOJIBHUKOB, B TOM 4yHciie GUTyp, N300paKEHHBIX Ha KJIeT4aTol Oymare.

Ilonp30BaTbcs OCHOBHBIMHU METPUUECKHMHU €IUHHUIIAMHM M3MEPEHMs JUIMHBI, IUIOIIAIU; BBIPAKATh
OJIHU €VHMIIBI BEJINYMHBI YEPE3 APYTHE.

Pacnio3HaBate napanienenunen, KyO, HCIOJIb30BaThb TEPMHHOJIOTHIO: BEpIIMHA, peOpo TIpaHb,
U3MEPEHUs; HAXOJUTh U3MEPEHUs Mapajuleenumena, Kyoa.

Boruucnare 00b€M KyOa, mapasuienenunesia mo 3aJaHHbIM U3MEPEHHsIM, TI0JIb30BAThCS eTUHUIIAMHI
U3MepeHus 00bEMa.



PemraTe HecnoxHBIE 3aga4u Ha USMCPCHUEC I'COMCTPUYICCKUX BECJIMYUH B IIPAKTUYCCKUX CUTyallUAX.

6 KJ1acc
Yucyia 1 BLIYUCIEHUSA

3HaTh U NMOHMMATh TEPMHUHBI, CBS3aHHBIC C PA3IMYHBIMH BUJAMHU YHCET M CHOCO0AMH HX 3allkCH,
MEPEXOIUTh (€CTTH 3TO BO3MOXKHO) OT OJTHOM ()OPMBI 3alKCH YHCTIA K JIPYTOM.

CpaBHuBaTh U YHNOPSAAOYUBATH II€JIbIe YUCIA, OOBIKHOBEHHbIE M JECATHYHBIE TpOOH, CpPaBHUBATH
Yyyucia OJHOTO U Pa3HbIX 3HAKOB.

BrImonHATh, codeTasi yCTHbIE U MUCbMEHHBIE TPUEMBI, apu(METHUECKUE IEHCTBUS C HATYypaTbHBIMU
U LEeNBIMH YHCIAMH, OOBIKHOBEHHBIMH M JIECATHYHBIMU JIPOOSIMH, TIOJIOKUTEIBHBIMU U
OTPULIATEIIbHBIMU YHCIIAMH.

BbluncnsaTe 3HAYEHUS 4YMCIOBBIX BBIPAKEHWM, BBIIOJHATH MPUKUIKY M OLEHKY pe3ysbTara
BBIUMCJIEHUM; BBIIOJNHATH INpeoOpa3oBaHUsl UYUCIOBBIX BBIPQKEHUM HAa OCHOBE CBOWCTB
apu(pMETUUECKHUX JICHCTBUM.

CoOTHOCUTH TOYKY Ha KOOPAMHATHOM MPSIMOK C COOTBETCTBYIOLIMM €i YHCIIOM M N300pakaTh yrcia
TOYKaMH Ha KOOPJMHATHOMN NPSMOIl, HAXOIUTh MOYJIb YHCIA.

COOTHOCHUTH TOUYKHU B MPSIMOYTOJIBHOM CHCTEME KOOPAUHAT C KOOPAUHATAMU ITOU TOUKHU.
OKpyTasTh LIENble YKicia U JeCATUYHbIE P00, HAXOAUTh MPUOIKEHUS YUCETT.

YucaoBble 1 6yKBeHHBIe BbIPAKCHUA

ITonumats u YHOTpe6JI${TL TCPMHUHBI, CBA3aHHBIC C 3aIIMCbI0 CTCIICHU YHCJIda, HAXOAUTb KBaJ[paT U KY6
4qHnciia, BBIYUCIATh 3HAYCHHUA Y CIIOBBIX Bpra)KeHPIfI, CoACPIKaAIUX CTCIICHMU.

Ilons30BaThCA IpU3HaKaM ACJIIMMOCTH, pPaCKJIaAbIBATh HATYpaJbHBIC YHCIa Ha IIPOCTLIC
MHOXUTCIIN.

ITonp3oBaThes MaCH_ITa6OM, COCTAaBJIATH ITPOIIOPLHUU U OTHOLICHUA.

Hcnonb3oBath 6YKBBI JIA 0003HAYEHHUST YHCEI Inpyu 3alluCul MAaTCMAaTUYCCKHUX BBIpa)KeHHﬁ,
COCTaBJIATH 6y1(BeHHLIe BBIPpAXXCHHA U (bOpMy'J'IBI, HaXOIUTh 3HA4YCHUA 6YKB€HHLIX BLIpa)KeHHﬁ,
OCYHICCTBIIAA HCO6XO}II/IMI>IC IMOACTaAaHOBKH U HpGO6p&30BaHI/I$[.

HaxoauTe HeM3BECTHBIM KOMIIOHEHT paBCHCTBA.

Pelenue TekcTOBBIX 33124

Pemate MHOTOIIIarOBBIE TEKCTOBBIC 3314l apU(PMETHUUECKUM CTIOCOOOM.

Pematsb 3a1aun, CBS3aHHBIE C OTHOIIIEHUEM, TPOTIOPIIMOHAIBHOCTHIO BEIMYHH, TPOIIEHTAMH; PEIlIaTh
TP OCHOBHBIE 3a7]a4d Ha IPOOU U MPOLICHTHL.

Pemarp 3amaum, cojaepkamue 3aBUCHMOCTH, CBSI3BIBAIONINE BEIIMYUHBL CKOPOCTh, BpPEMS,
paccTtosiHue, IIeHa, KOJIMYECTBO, CTOMMOCTh; IPOWU3BOTUTEILHOCTh, BpeMs, 00BbEMAa pabOTHI,
UCTIONB3YS apu(pMETHUECKHE ACUCTBUSA, OIEHKY, MTPUKHUAKY; MOJIb30BAThCS SAMHHUIIAMHU HU3MEPEHUS
COOTBETCTBYIOIINUX BEJIMYUH.

CoctaBnarb OyKBEHHBIC BBIPAKEHHS 110 YCIOBHIO 33a4H.

W3Bnekarpy nHbOpMaInIo, MPEACTABICHHYIO B TabIUIaX, Ha JIMHEWHOH, CTOI0YaTON MM KPYrOBOM
quarpamMmax, WHTEPIPETHPOBATh MPEACTaBICHHBIC JaHHBIC; UCIOIB30BaTh JAHHBIE TPU PEIICHUU
3ajad.

[IpencraBasaTs HHPOPMAIUIO C ITOMOIIBIO TAOJIHUI, TMHEHHOW U CTOIOYATON JUarpamm.

Haruasanas reomerpus

[IpuBomuTe mpuUMepbl OOBEKTOB OKPYKAIOIIErO0 MHUpPA, UMEIOMMUX (OpMy H3yYEHHBIX
reOMETPUYECKUX MIIOCKUX U MPOCTPAHCTBEHHBIX (PUTYP, IPUMEPHI PaBHBIX U CHMMETPHUHBIX (UTYD.
N300paxaTh ¢ MOMOIIBIO IIUPKYJIS, TMHEHKH, TPAaHCIIOPTHPA HA HEJTMHOBAHHOM U KJieT4yaTtoi Oymare
M3YYEHHBbIE IJIOCKUE reoOMeTprueckre (GUrypsl 1 KOHGUTypaluu, CAMMETpUYHbIE QUTYPBHI.
[Tonmp30BaTbcs TEOMETPUUYECKUMHU MOHATUSMH: PABEHCTBO (DUTYp, CHUMMETPHs; HCIIOJIb30BaTh
TEPMUHOJIOTHIO, CBS3aHHYIO C CAMMETPHUEN: OCb CUMMETPUH, LICHTP CUMMETPUHU.

Haxonute BeNIWYMHBI YIJIOB M3MEPEHUEM C MOMOIIBIO TPAHCIOPTHPA, CTPOUTH YIJIbl 3aJaHHOU
BEJIMYMHBI, I10JIb30BAThCs MPU PEIIEHUH 3aJa4 IPayCHON MEPOH YIJIOB; paclOo3HaBaTh Ha YEPTEkKaX
OCTPBIH, IIPSIMOU, Pa3BEPHYTHIM U TYIION YIJIBL.

BbruncnsaTe JIMHY JIOMaHOW, NEPUMETP MHOTOYTOJIBHMKA, IOJIb30BAaThCA €AMHHUIIAMHM W3MEPEHUS
JUIMHBI, BBIPAKaTh OJTHU €IMHULIBI U3MEPEHUS JUIMHBI Yepe3 IPYTHe.



e Haxonute, HCIIONB3Ys YEPTEKHBIE MHCTPYMEHTBI, PACCTOSIHUSA: MEXy IBYMsS TOYKaMH, OT TOYKH 10
IIPSIMOM, IMHY ITyTH Ha KBAJPAaTHOM CETKE.

e  BpluncnaaTh miuouiaas GUryp, COCTaBICHHBIX U3 MPSAMOYTOJIBHUKOB, UCIOJIb30BATh pa3OMEHHE Ha
OPSAMOYTOJIbHUKM, Ha paBHble (UIYpbl, JOCTpauBaHHUE O NPSIMOYTOJIBHUKA; I10JIb30BaThCS
OCHOBHBIMM €JMHULIAMH U3MEPEHHUS IIJIOIIAU; BBIPAXKaTh OJJHU €AVMHULIBI U3MEPEHHUS IUIOIAU Yepes
IpyTHE.

e Pacmo3zHaBaTh Ha MOJENAX M HU300pAKEHHUSAX MNUPAMUAY, KOHYC, IMUIMHAP, HCIOJIb30BaTh
TEPMHHOJIOTHIO: BEpIINHA, PeOpO, IPaHb, OCHOBAHHE, Pa3BEPTKA.

e l300paxkaTh Ha Kj1eT4aTOM Oymare mpsMOYIOJIbHBIN NapaiesIenune.

e Bpunciaate 00bEM NPAMOYTOJBHOIO HapajieNenunena, Kyba, IOJIb30BaTbCsi OCHOBHBIMU
eIMHULIAMU U3MepeHusl 00bEMa; BbIpaXKaTh OJHU €IUHULIBI U3MEpEeHUs 00bEMA uepes Ipyrue.

e Pemarh HECJIOKHBIE 33a4M HA HAXOKJIECHUE TEOMETPUYECKUX BEJIUYMH B IPAKTUYECKUX CUTYaLUAX.

Auredpa 7-9 kinacc

Apudmernka

Yuawuiica nayyumcsa:

* I[IOHMMAaTb OCOOEHHOCTHU JAECATUYHOWU CUCTEMBI CUUCIICHUS;

* BBIp@XaTh YUCJIa B SKBUBAJICHTHBIX (opMax, BbIOMpas Hamboiee NOAXOMAALIYI0 B 3aBHCUMOCTH OT
KOHKPETHOW CUTYAallH;

*  BBINOJIHATH BBIUUCIICHUS C OOBIKHOBEHHBIMM U JIECITUYHBIMU APOOSMH, COUYETasi YCTHBIE U MHCbMEHHbIE
MIPUEMBI BBIYUCIICHUM;

*  HCIIOJIB30BATH MOHATHS U YMEHMS, CBSI3aHHBIE C IIPOLIEHTaMH, B XOJI€ PEILICHUS MaTEMaTHYECKUX 3a1a4 U
3a/1a4 U3 CMEKHBIX PEIMETOB, BBIIOJIHATH HECIIOKHBIEC IPAKTUYECKHUE PACUETHI;

*  aHaANU3UPOBATh rpauKU 3aBUCUMOCTEN MEX/y BeIMUYUHAMHU (paccTOsIHUE, BpeMs, TeMIepaTypa u T. I1.).

*  HCIOJIb30BaTh IOHSTHS, CBA3AHHBIC C JEIMMOCTBIO HATypaIbHBIX YUCEIL,

*  CpaBHUBATh U YNOPSAJOYMBATH PALIMOHAIIBHBIE YUCIIA;

* BBINOJHATH BBIYMCICHHMS C PALUMOHAIBHBIMU YHCIAMH, COYETas YCTHbIE W IMCBbMEHHBIE INPUEMBI
BBIYMCIICHUM, IPUMEHATH KaIbKYJIATOP;

*  HCIOJIb30BaTh MOHATHS U YMEHHs, CBA3aHHBIE C IIPONOPLMOHAIBHOCTBIO BEJIUYMH, TPOLIEHTAMH, B X0JI€
pelieHuss MaTeMaTU4eCKUX 3a7Jad4 M 3a4a4 U3 CMEXHBIX IIPEAMETOB, BBINOJIHATh HECIOKHBIE
MIPAKTUYECKUE PACUETHI,

Yuawutics nonyuum 603mMox4cHOCMb HAYYUMBCA.

*  II0O3HAKOMUTBCS C MO3ULIMOHHBIMU CUCTEMAMHU CUHMCIIEHUS C OCHOBAHMSIMH, OTJINYHBIMU OT 10;

*  yrayOuTh M pa3BUTh NPEACTABICHUS O HATypaJlbHbIX YHCIIAX;

* HAY4YUThCS HCHOJB30BaTh MNPUEMBI, PALUOHAIU3UPYIOUIME BBIYMCICHMS, TNPHOOPECTH  HABBIK
KOHTPOJIMPOBATh BBIYUCIIEHUS, BEIOMpast MOAXOASIIUIN AJI CUTYalluu CIoco0.

YucnoBbie 1 OyKBeHHbIE BBIPAKCHUS

Yuawuiica nayuumcs:

*  BBIIOJIHATH ONEPAIH C YUCIOBBIMU BBIPAKEHUSIMU;

*  BBINOJHATH NpeoOpa3oBaHUsl OYKBEHHBIX BBIPAXEHHH (pacKpbITHE CKOOOK, MPHUBEACHHE MOJ00HBIX
CJIaraeMsblix );

*  peliaTth JMHEWHbIE YPaBHEHUSI, pelllaTh TEKCTOBbIE 3aJ]a4l alreOpandeckKuM METOOM.

Yuawuiicsa nonyuum eosmoorcnocmo Hayuumsca:

*  pa3BUTH NPENCTaBICHUS O OYKBEHHBIX BHIPDAKEHUSAX U UX MPEoOpa30oBaHMSIX;

*  OBJAJETh CIIELHAIbHBIMU IPUEMAMU PEIICHUS] YPAaBHEHU, IPUMEHSATD anmnapar ypaBHEHUH JUIs pEILIeHUs
KaK TEKCTOBBIX, TaK U MPAKTUYECKUX 3a/1a4.

Yuci10BbIe MHOKECTBA.

Yuawuiica nayuumcs:

* I[IOHMMAaTh TEPMHUHOJIOTUIO U CUMBOJIUKY, CBSI3aHHBIE C TOHATHEM MHOXECTBA, BBHIIIOJIHATD ONEpaliui HaJl
MHO>KECTBaMU;

*  HCIIOJIb30BATh HAYaJIbHBIE MTPEICTABICHHS O MHOYKECTBE I€HCTBUTEIBHBIX YUCEIL.

Yuawutics nonyuum 603mM0HCHOCMb HAYUUMBCA!



* pa3BUBaTh MPEACTABICHIE O MHOXKECTBAX;

*  pa3BHUBATH MPEICTABICHHUE O YHCIIE U YHCIOBBIX CUCTEMAaX OT HATYPAJIbHBIX J0 ACHCTBUTEIBHBIX YUCEI; O
POJIU BBIYUCIICHUN B MIPAKTHKE;

* Dpa3BUTh M YINIyOUTh 3HAHUS O JECATUYHOM 3alUCH JACHCTBUTEIBHBIX YHCEN (NEPUOTUYECKHE U
HETIePUOINYCCKHUE TIPOOH).

AnredpanyecKkue BbIpaskeHUs

Yuawuiica nayuumcs:

* ONEpHpOBATH TOHATHAMH «TOXIECTBO», «TOKICCTBEHHOE IpeoOpa3oBaHUE», pelaTh 3a/1adH,
coJieprkaiire OyKkBeHHbIE JaHHbIE, padoTaTh ¢ PopMyIamMu;

*  BBINOJIHATH MPEOOPA30BAHKE BBIPAXKEHUH, COJIEPKAIUX CTETICHN C HATYpaJIbHBIMU ITOKA3aTENISIMU;

*  BBINOJHATH TOXKJIECTBEHHBIE IPE0OPa30BaHUs PAIlMOHATILHBIX BHIPAYKEHUI HAa OCHOBE MPAaBHJI ACUCTBUI
Ha/l MHOTOWJICHAMU;

*  BBINOJIHATH PA3JI0KEHUE MHOTOUJICHOB HA MHOYKUTEIIH.

*  BBINOJIHATH MHOTOIIATOBBIC MPe0Opa30BaHUsl PAIMOHATIBHBIX BBIPAKEHUH, MPUMEHSS MUPOKHA HAbOP
Croco00B U IPUEMOB;

* TPUMEHATh TOXKIECTBCHHBIE TPEOOpa3oBaHMs /IS PEIICHHWS 337ad W3 Pa3IHYHBIX  Pa3JesioB
Kypca.onepupoBaTh MOHITHEM «KBaIPATHBII KOPEHBY», IPUMEHSTH €r0 B BHIYUCICHUSIX;

*  BBINOJIHATH IPEOOPA30BAHNE BBIPAKCHHM, COICPKAIINX CTETICHH C IIEITBIMU ITOKA3aTEeNISIMU U KBAIpaTHbIC
KOPHH;

*  BBINOJIHATH TOXKACCTBEHHBIE NMPEOOPA30BAHUS PAIIMOHAIBHBIX BBIPAKCHUH HAa OCHOBE MPaBHII IEHCTBUI
HaJ, MHOTOWIECHAMH U alre0pandecKuMu ApoOsSIMU;

Yuawutics nonyuum 603modxcHocmes HaAy4umbca.

*  BBINOJHATH MHOTOIIATOBBIE MPEOOpPa30BaHUs PALMOHANBHBIX BBIPAXEHHUH, TPUMEHSS IHUPOKUN HaOOp
CIIOCO0OB U IPUEMOB;

*  TPUMEHSTH TOKACCTBEHHBIE MPEOOPA30BAHUS AJIsl PEHICHUS 33124 U3 Pa3IMYHbBIX Pa3/IeioB Kypca.

YpaBHeHust

Yuawuiica nayuumcs:

* peliaTth JUHEWHbIE YpaBHEHHSI C OJTHOM MepEMEHHON, CUCTEMBI IBYX YPaBHEHH C ABYMS MEPEMEHHBIMU;

* TIOHMMaTh YypPaBHEHHWE KAaK BAXXKHEHWIIYI0O MaTeMaTHUYECKyI0D MOJIENb /IS ONHCAaHUS W W3YYCHUs
Pa3HOO0Pa3HBIX pealbHBIX CUTYAIIUN, pelIaTh TEKCTOBBIE 3a/1a4H anreOpaniecKuM METOIOM;

* TPUMEHATHh TpapuuecKhe TPEACTABICHUS U HCCICIOBAHUS YPAaBHEHHIA, WCCIEIOBAHUS W PEIICHUS
CUCTEM YPaBHEHUU C IBYMs MEPEMEHHBIMH.PEIaTh OCHOBHBIE BU/IbI PAIlMOHANBLHBIX YPaBHEHUH ¢ OHOM
MIEPEMEHHOM, CHCTEMBI JIBYX YPaBHEHUH C IBYMS TIEpEMEHHBIMU;

* MPUMEHATH TpaduyecKue MpeACTaBICHHS Ui HCCIEAOBAHUS ypPaBHEHHWH, MCCIEIOBAHUS M PELICHUS
CUCTEM YPaBHECHHU C ABYMS ITEPEMECHHBIMHU.

Yyawuiica nonyyum 6o3mooicnocmos Hayuumsca.:

*  OBJAJETh CICIHATHLHBIMHA TPUEMAaMU PEIICHUS YPABHCHHUIA U CHCTEM YPaBHEHH; YBEPEHHO MPUMEHSTH
ammapar ypaBHEHHH IS peIIeHUs pa3HOOOpasHBIX 3aJad W3 MaTeMaTHKH, CMEXKHBIX IPEIMETOB,
MIPAKTUKU;

* TpUMEHATh TpaduvecKue TPEACTABICHUS sl WCCICAOBAaHUS YpaBHEHHWH, CHCTEM YpaBHEHUH,
cojiepKalux OyKBeHHbIE KO (DUIINESHTHI.

HepaBencrBa

Yuawuiicsa nayyumcsa:

* TIOHMMaTh TEPMHUHOJIOTHIO ¥ CUMBOJIMKY, CBSI3aHHBIC C OTHOIIICHHEM HEPAaBEHCTBA, CBOWCTBA YHCIIOBBIX
HEPaBEHCTB;

* pemiath JMHEHHBIC HEPABEHCTBA C OJHON MEPEMEHHON 1 MX CHCTEMBI; PelIaTh KBaIpaTHbIC HEPAaBEHCTBA
C OMopoii Ha rpaduuecKre MpeCTaBICHNUS;

* TPUMEHSTH anmnapaT HEPaBEHCTB IS PEIICHHS 33729 U3 Pa3IMIHBIX pa3zeioB Kypca.

Yuawuiicsa nonyuum eosmoorcnocmo Hayuumsca:

* OBJAIETh PA3HOOOpPA3HBIMU TpUEMaMHU JOKA3aTeNbLCTBA HEPABEHCTB;, YBEPEHHO NPUMEHATH ammapar
HEPaBEHCTB IS PELIEHUS! pa3HOOOpa3HBIX MAaTEMaTHYECKHX 3ajad, 3afad M3 CMEXHBIX MPEIMETOB U
MIPAKTUKU;



* IOpUMEHATh TIpaduyecKkue NPEACTABICHUS M MCCIEIOBAHUS HEPAaBEHCTB, CUCTEM HEPABEHCTB,
cojiepKaix OyKBeHHbIE KO3 (DUITUCHTHI.

DOYyHKIUH.

Yuawuiica nayuumces:

* IIOHHMMAaTb U UCIOJIb30BaTh (DYHKIIMOHAIbHBIE IOHATHS, A3bIK (TEPMUHBI, CUMBOJIMYECKHE 0003HAUEHHUS);

* CTPOUTH Tpa(UKH JINHEHHON (YHKIUH, HCCIE0BATH CBOMCTBA YHCIOBBIX (DYHKIIMI Ha OCHOBE U3yUYCHHS
MOBEJICHUSI UX IPaUKOB;

* MOHUMATh (DYHKIMIO KaK BOXHEHUIIYI0O MAaTEMaTHYECKYI0 MOJEJb JJIsl ONUCAHMS MPOLIECCOB U SBICHHUMA
OKPY’KaloIIero MUpa, IPUMEHATh (YHKLIMOHAIBHBIN SI3bIK JUIsl ONMCAHUS U UCCIIEI0BaHUs 3aBUCUMOCTEN
MEXTy (PU3NYECKUMHU BEIINYHMHAMU;

* NIPUMEHATH (HOPMyJIbl, CB3aHHBIE C apU(METHUECKOW M I'e€OMETPUYECKOM MpOrpeccusMH, U ammapar,
c(OPMHPOBAHHBIN NIPU U3YYCHUU APYTHX PA3JEIOB Kypca, K PEICHUIO 33a/]1a4, B TOM YHCJIE C KOHTEKCTOM
U3 pEaJIbHOM JKU3HH.

Yuawuiica nonyuum eo3mooicnocmo Hayuumca:

* IMPOBOAMUTH UCCIIEOBAHUS, CBA3aHHBIE C U3YYEHUEM CBOMCTB (YHKLHMH, B TOM YHUCIIE C UCIOJIb30BaHUEM
KOMIIBIOTEPA; Ha OCHOBE TPaMKOB M3YyYCHHBIX (PYHKIMI CTPOHUTH OOJie CIIOKHBIE rpaduku (KyCOYHO-
3aJJaHHbIE, C «BBIKOJIOTBIMUY» TOUKAMH U T. I1.);

* HCIIOJIb30BaTh (hYHKIMOHAIBHBIE MPEACTABICHUS U CBOMCTBA (DYHKIMHA JUIS PEIICHUS MaTeMaTHYECKUX
3a/1a4 U3 pa3IM4YHbIX pa3JelIoB Kypca.

DJIeMeHThI CTATHCTUKH

Yuawuiica nayyumcsa:

*  HCIIOJIb30BATh MIPOCTEHIINE CIIOCOOBI IPEICTABICHUS U aHAJIN3a CTATUCTUYECKUX JIaHHBIX;

* pewiaTb KOMOMHATOPHBIE 33]]a4l Ha HAX0XKJICHUE KOJIMYECTBA OOBbEKTOB MIIM KOMOMHAIUH.

Yuawuiicsa nonyuum 603mMo4CHOCMb HAYYUMBCAL:

* npuoOpecTd IEpBOHAYAIBHBIM ONBIT OpraHu3alMud cOopa JaHHBIX NpU TPOBEIEHUU OIpoca
OOIIIECTBEHHOTO MHEHUS, OCYIIECTBIIATh UX aHAIN3, IPEJICTABISTH PE3yAbTaThl ONIPOCA B BUJIE TAOJHUIIBI,
IyarpammBbl;

*  Hay4uTbhCSA HEKOTOPBIM CIEIHUAIBHBIM MpUEMaM pelieHHs] KOMOMHATOPHBIX 3a/au.

JIEeMEeHTBI PUKJIATHON MATEeMATUKHU

Yuawuiica nayuumcs:

* HCIIOJIb30BATh B XOJI€ PELICHMsI 3a]au 3JIEMEHTapHbIE MPEICTaBICHUS, CBA3aHHbIE C MPUOIMKEHHBIMU
3HAUEHUSIMU BEJIMYUH;

*  HCIIOJIB30BATh MPOCTEHIINE CIIOCOOBI IPEICTABICHUS U aHAJIN3a CTATUCTUUECKUX JTaHHBIX;

*  HaXOJUTh OTHOCUTEIbHYIO YaCTOTY U BEPOSITHOCTH CIIy4aifHOT'O COOBITHS;

* pemaTh KOMOMHATOPHBIC 33/1a4U HA HAXOXKEHUE Ynciia 00bEKTOB HJIM KOMOWHAIIUA.

Yuawuiicsa nonyuum eosmoorcnocmo Hayuumoca.

¢ TOHATH, YTO YHCJIOBBLIC JAHHBIC, KOTOPBIC UCIOJB3YIOTCA IJId XapaKTCPHUCTUKH 00BEKTOB OKpyXKaromero
MHpa, ABJIAIOTCA HNPCUMYIICCTBECHHO HpI/IGHI/I)KéHHLIMI/I, YTO IIO 3aIluCu HpI/I6J'II/I)KéHHBIX 3Ha‘leHHI>'I,
COACPpIKAIINXCS B I/IH(i)OpMaIII/IOHHI)IX HCTOYHHUKAX, MOXKXHO CYAUTH O IMMOTIPCITHOCTHU HpI/I6J'II/I)KeHI/I$[;

¢ IOHATH, YTO NOI'pCHIHOCTL PE3YyJibTaTa BBIYHCIICHUN JOJDKHa OBITh conusMeprMa C HNOTIpCIIHOCTBHIO
HNCXOOHBIX NAHHBIX,

® HpHOGpeCTI/I HepBOHa‘-IaJIBHHﬁ OIIBIT OpraHU3alun c6opa JaHHBIX TIpU TOPOBCACHUU OIPOCa
O6H.[€CTB€HHOFO MHCHUSA, OCYHICCTBIIATE UX aHAJIN3, IPEACTABIIATE PE3YJIBTATHI OIIPOCa B BUJC Ta6J'H/II_[I)I,
AuarpamMmal;

® l'IpI/IO6peCTI/I OIIBIT ITPOBEACHUA CquaﬁHBIX OKCIICPUMCHTOB, B TOM YHCJIE C TIOMOIIBI0O KOMIIBFOTECPHOT'O
MOZICIINPOBAHUS, HHTCPIIPECTAIUN UX PE3YJILTATOB;

®* HAYYHUTHCA HCKOTOPBIM CIICHHAJIBHBIM HpI/IéMaM pPEeICHUA KOM6I/IHaT0pHBIX 3aJga4.

Anredpa B HICTOPHYECKOM Pa3BUTHM.

Yuawuiicsa nonyuum eosmozrcnocms:

* TIO3HAKOMHTHCS C UCTOPHEH (HOPMUPOBAHKS MATEMATHUYECKOTO SI3bIKA, 3aPOKIECHUE anTreOphl, C KHUTOM O
BOCCTAaHOBJICHUU U IPOTUBOIIOCTaBIeHUN MyxaMmMe/ia ainb-XOope3Mu.

* Y3HATh Kak 3apoawiack uaes koopauHat (®. Buer, P. Jlekapr);



y3HaTh CTApUHHBIC MEPHI IJUHBI, BBEJEHUE METpa KaK €AUHUIbI IJTMHBI, METPUUYECKYIO CHCTEMY MEp B
Poccun, B EBporie.

y3HATh OTKPBITHE UPPALUOHATIBHOCTH, UCTOPUIO BO3ZHUKHOBEHUS (DOPMYJ [UIs pellieHusl ypaBHEeHUH 3-ii u
4-i cTerneHei.
3HaTh NPUMEPHl MAaTEMATHYECKUX OTKPBITUM M HUX aBTOPOB B CBSI3U C OTEYECTBEHHOM M BCEMUPHOU
HCTOPUEH;
MMOHUMATh POJIb MaTeMaTUKH B pazButuu Poccuu.

I'eomerpus 7-9 kiaacc
I'eomerpuueckne purypnbi

II0JIB30BATHCS SI3BIKOM T'€OMETPHUM Ul ONMCAHUSA NPEIMETOB OKPY)KAIOIIEr0 MUPAa U HX B3aUMHOIO
PacroIO0KEeHUS;

pacrio3HaBaTh U H300paXkaTh Ha YEPTEKax U PUCYHKaX reoMeTpuyecKre (PUrypbl U UX KOMOUHAIIUH;
KJ1accu(UIupoBaTh reOMETPUIECKUE PUTYPBI;

HAXO/UTh 3HAYCHUS JJTUH JIMHEHHBIX JIEMEHTOB (DUTYP M UX OTHOILICHHS, TPAJYCHYIO Mepy YIJioB oT 0°
1o 180;

JTIOKa3bIBATh TEOPEMBI;

peraTh 3aa4y Ha JOKa3aTeIbCTBO, ONUPAsCh HA N3YUEHHBIE CBOMCTBA (DUTYP M OTHOMICHHH MEXKITY HUMH
Y IIPUMEHSS] U3YYEHHBIE METO/IbI J0Ka3aTEIIbCTB;

penaTh HECIIOKHBIE 33J1a4d HA ITOCTPOEHUE, IPUMEHSS OCHOBHBIE AJITOPUTMBI IIOCTPOCHUS C ITIOMOILBIO
LUPKYJIS U JINHENKH;

pemaTts MpOCTEUIINE TUIAHUMETPUYECKHUE 33/1a4M.pACIIO3HABATh HA YEPTEKax, PUCYHKaAX, MOJECIAX U B
OKpY>KarollleM MHpe IJIOCKUE U POCTPAHCTBEHHbIE FeOMETPUUECKUEe PUTYPBl U UX 3JIEMEHTHI;

CTPOUTH YTJIbl, OIIPENEIATH UX I'PALyCHYIO MEPY;

pacrio3HaBaTb M M300paxkaTb pa3BEPTKU KyOa, MPsIMOYroJbHOIO Mapajiesienunena, NpaBUIbHON
IIAPaMU/BL;

OIIpeJIeNIATH 10 JIMHEHHBIM pa3MepaM pa3BEPTKU (PUTYpbI TMHEHHBIE pa3Mephl caMoilt (pUTypsl 1 HA00OPOT;
BBIUUCIIATH 00BEM MPSAMOYTOJIBHOIO NapajuleNenunena u Kyoa.

OBJIAJIETh METOJAMHU DEILIECHMS 3aJad HAa BBIYMCICHUE U JOKA3aTeIbCTBO: METOAOM OT IPOTHUBHOIO,
METOJIOM MOA00MS, METOI0M TIepedopa BapUaHTOB U METO/I0M T€OMETPUUYECKUX MECT TOUEK;

OBJIAJIETh TPAJUIIMOHHOM CXEMOW pelIeHus 3aJad Ha IOCTPOCHHME C MOMOIIBIO LUPKYJS U JIMHEUKHU:
aHaJIn3, MOCTPOCHHUE, NOKA3ATEIbCTBO U UCCIICJOBAHMUE;

HAy4YUThCS peulaTh 3a/1a4d Ha IOCTPOEHUE METOJIOM T'€OMETPHUUECKUX MECT TOYEK M METO/I0M MOJ00us;
HAy4YUThCS BBIUUCIATH OOBEM NPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (UTYp, COCTaBIEHHBIX W3
MIPSIMOYTOJIBHBIX NApAJIJICIICIIUIIEIOB;

yrayOuTh ¥ pa3BUTh MPEICTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (pUrypax;

HAay4HUThCS] IPUMEHSATH ITOHATUE PA3BEPTKHU IS BBIMIOJHEHHUS IPAKTUYECKUX PACYETOB.

I/I3MepeHne reOMETPUICCKHUX BCJIUYHH

HCIIOJI30BaTh CBOMCTRBA HU3MCPCHUA IJIMH, yTHOB,Fpa,[[yCHOf/'I MCPHI yI'Jjia;

peiiaTh NPAKTHYCCKUEC 3ala4i, CBA3AHHBIC C HAXOXKICHUECM I'COMETPUICCKUX BEINYNH (I/ICHOJ'IBSYSI npu
HCO6XO,[[I/IMOCTI/I CIIPaBOYHHUKU U TCXHUYUCCKHUC Cpe)lCTBa).

BBIYHCJIATH IIJIOIIaU (bI/Il“yp, COCTaBJICHHBIX U3 IBYX WJIA Ooiee NpAMOYTOJILHHUKOB, IapauICIIOrpaMMOB,
TPECYTrOJIbHUKOB,

BekTopsl

OTIepUPOBATh MOHATUSMU: BEKTOP, CyMMa BEKTOPOB, KOOPAWHATHI Ha MJIOCKOCTH, KOOPAUHATHI BEKTOPA;
ONMCHIBATBIIOHATHS BEKTOPHBIX M CKaJSIpHBIX BeIWYMH. MiumrocTpupoBaTh IOHSATHE BEKTOpA.
@opMyIMpOBaTh OINpPEACNICHUsI: MOJIYJS BEKTOpa, KOJUIMHEAPHBIX BEKTOPOB, pPaBHBIX BEKTOPOB,
KOOpJMHAT BEKTOPA, CyMMBI BEKTOPOB, Pa3HOCTH BEKTOPOB, IIPOTHUBOIOJIOKHBIX BEKTOPOB, YMHOKECHUS
BEKTOpA HA YHUCJIO, CKAJSIPHOTO NPOM3BEICHUS BEKTOPOB; CBOMCTBA: PABHBIX BEKTOPOB, KOOPAWHAT
PaBHBIX BEKTOPOB, CJIOKEHUS BEKTOPOB, KOOPIMHAT BEKTOPA CYMMBI U BEKTOpPA Pa3HOCTH JIBYX BEKTOPOB,
KOJUIMHEApHBIX BEKTOPOB, YMHOXXCHHS BEKTOPA Ha YMCIIO, CKAISIPHOIO IPOU3BEIEHUS JIBYX BEKTOPOB,
MEPIEHIUKYIISPHBIX BEKTOPOB.



JIOKa3bIBaTh TEOPEMBI: O HAX0XKIEHUU KOOPAMHAT BEKTOPA, 0 KOOPAUHATAX CYMMBI U Pa3HOCTH
BEKTOPOB, 00 yCIIOBUH KOJUTMHEAPHOCTHU ABYX BEKTOPOB, O HAXOXKACHUU CKAISPHOTO MPOU3BEICHUS
JIBYX BEKTOPOB, 00 YCIOBHH MEPHEHIUKYISIPHOCTH.

HaxOJIUTh KOCUHYC yIja MEXAY ABYMS BEKTOPaMH.

MPUMEHSTH U3YYEHHBIE ONPEIEIICHHS, TECOPEMbI H (POPMYIIBI K PELICHUIO 3a1a4

HCIIOJIB30BaTh BCKTOPHI AJId PCIICHHA HpOCTeI\/’II_HI/IX 3aaa4 Ha OIpEACICHUEC CKOPOCTH OTHOCHUTEIIBHOI'O

JBUYKEHUS,
MPUMEHSTH U3YYEHHBIE OIIPEEIICHUS, TECOPEMbI U (POPMYITBI K PELICHUIO 3aa4;
OBJIAJIETh BEKTOPHBIM METOOM JUIS PEILIECHUs 3a/1a4 Ha BBIYUCICHUE U JI0KA3aTeNIbCTBO;

* MPUOOPECTH OTBIT BHIMOJIHEHUS MPOEKTOB Ha TeMy «[IprMeHeHne BEKTOPHOTO METOAA IPU PEIICHUT

3aa4 Ha BBIYUCICHUC U JOKAa3aTCIbCTBO.

BeposaTHOCTB M cTaTUCTHKA 7-9 Kaacc

V3Bnekate ¥ mpeoOpa3oBbIBaTh HMH(GOPMALIMIO, TIPEACTABAEHHYI0 B BHZe TaOJHI, [Juarpamm,
rpadHuKOB; MMpe/ICTaB/ISATh JaHHbIE B BU/le TabJUL], AuarpaMm, rpaduKoB.

OnucelBaTh [jaHHble C IIOMOLBIO CTATUCTUYECKUX I[I0Ka3arejel: CpeJHUX 3HAaueHWd U Mep
paccerBaHus (pa3Max, AUCIIEPCHS U CTaHJAPTHOE OTK/IOHEHHE).

HaxoguTh 4acTOThl UMC/IOBBIX 3HAaU€HWH W YaCTOThI COOBITHI, B TOM 4YWC/Ie TI0 pe3y/bTaTam
M3MepeHui ¥ Hab/IoIeHH .

HaxouTs BepOsSITHOCTH C/Ty4aiiHbIX COOBITHH B OIBITaX, 3Hasi BEPOSITHOCTH 3JIeMEeHTapHbBIX COOBITHH,
B TOM UYHCJIe B OTbITaX C PABHOBO3MOXKHBIMU 3JIeMEHTaPHBIMU COOBITHSIMHU.

Wcnonb3oBate rpaduyeckve Mojenu: [epeBO C/IyuyaliHOrO SKCIIepUMeHTa, JuarpaMmbl Oiinepa,
YKMC/IOBasi psIMast.

OneprpoBaTh NOHATHSMHU: MHOXXECTBO, MOJMHOXXECTBO; BBITIOJIHATL OMNepaLy HaJi MHOXKeCTBaMU:
o0beuHeHe, TiepeceueHre, JOTOTHeHNe; TIePeUUC/ISTh 37IeMeHThl MHOKECTB; TIPUMEHSITh CBOMCTBA
MHO>KeCTB.

Ncnonb3oBath rpaduyeckoe mpecTaB/ieHWe MHOXKECTB W CBsi3eld MeXJy HUMM [Jisi OMNUCAHUS
TIPOLIECCOB U SIBJIEHUM, B TOM YHCJIe TIPU PEIIeHUH 3a/iay U3 PYTHUX yueOHBIX MTPeAMETOB U KYpPCOB.
Pemmate 3afjaud  OpraHW30BaHHBIM 1epe0OpDOM BapWAaHTOB, a TakKke C HWCIOJb30BaHUEM
KOMOWHATOPHBIX MPaBUJ/ U METO/[OB.

Ncnonb3oBath onucarenbHble XapaKTePUCTHUKU [Jisi MAaCCMBOB UWC/IOBBIX [JaHHBIX, B TOM UHCJIe

CpeJjHUe 3HaUeHHsI ¥ Mepbl pacCeUBaHUS.

HaxoauTh 4acTOTHl 3HAUEHWM W YaCTOTHI COOBITHS, B TOM UHC/Ie TIONB3YysCh pe3y/bTaTaMu
TIPOBeJEHHBIX M3MePeHU U Hab/ o 1eHUH.

HaxoauTe BEepPOSITHOCTH C/TyYalHBbIX COOLITWM B W3y4YeHHBIX OIbITaX, B TOM YKC/Ie B OMbITaX C
PaBHOBO3MO)XHBIMH 3JIeMEeHTapHBIMU COOBITHUSIMU, B CEPUSIX UCTTLITAHUIN JI0 TIEPBOTO YCIIeXa, B CepUsiX
vcnblTaHuy bepHyu.

VmeTs npejcTaBieHye 0 Ciy4yaliHOM BelIMUMHE U O pacripe/ie/leHd BepOSTHOCTEM.

MmeTh mpesicTaB/ieHHe O 3aKOHe OOJIBIINX YKMCe KaK O MPOSIB/IEHUMH 3aKOHOMEPHOCTH B CJTyYalHOM

M3MEeHYMBOCTHU M O POJIM 3aKOHA OOJBIIMX UKcesl B TIPUPO/ie U 0011jecTBe.
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