AHHOTauMs K padoyeii nporpamme npeamera «MaTeMaTHKa»

Pabouas mporpamma yuebHoro mnpenmera «MaremaTHKa» Ha YpPOBHE OCHOBHOIO OOIIETO

0o0pa3oBaHUsl COCTaBJIEHA B COOTBETCTBUU C TPEOOBAHUSAMH, YTBEPKAEHHBIMU DenepaabHBIM

rOCYy/IapCTBEHHBIM 00pa30BaTEIbHBIM CTAHJAPTOM OCHOBHOT'O 00IIIEro 00pa3oBaHus.

Pabouas mporpamma ydeOHOro mpenmera «Marematwka» Ui ydammxcs 5-9  kiaccos

pa3paboTaHa Ha OCHOBAaHUHU CIIEAYIONIUX HOPMATHBHO-TIPABOBBIX JOKYMEHTOB M MaTEPHUAJIOB:

denepanpaoro 3akoHa "OO0 obpasoBanuu B Poccuiickoit ®enepanuu” ot 29.12.2013 Ne
273-03 (1.6 ct.28);

(benepasbHOro TroCyJapCTBEHHOTO 00pa30BaTENBHOTO CTAaHAAPTa OCHOBHOTO OOIIETO
obOpazoBanus (nmpuka3z MunucrepcTBa npocemenus Poccuiickoit @enepamuu Ne287 ot
31.05.2021);

MpUMEpHO# pabodeld TporpaMMbl IO MaTeMaTHKe Ha YPOBHE OCHOBHOTO OOIIEro
obpazoBanusi s 5-9 kimaccoB oOmieoOpa3oBaTenbHbIX OpraHu3anuii  (0100peHa
pemeHueM  (denepalibHOrO  y4eOHO-METOJMYECKOTO  OOBEAMHEHHS TI0  OOIIeMy
ob6pazoBanuto mpotokoia 3/21 ot 27.09.2021r.);

Iesan oOydeHust MaTeMaTUKH:

¢bopMHpoBaHME  IEHTPAIbHBIX  MaTeMAaTUYECKUX TOHSATHHA  (YUCIO, BEJIWYHHA,
reoMerpuueckas (Qurypa, mnepeMeHHas, BEpOSATHOCTb, (YHKIMs), 00ecreynBaONINX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTEMATHUECKOTO 00pa30BaHMs 00ydaroIIuXCs;
MOJIBE€ICHUE OOYUaIOIIMXCs HA JIOCTYITHOM Ul HUX YPOBHE K OCO3HAaHUIO B3aMMOCBSI3U
MaTEMAaTUKU M OKPY)KAIOUIEro MHpa, NOHMMaHWE MaTeMaTHKH Kak vacTh oOmen
KYJIBTYpBbI 4EJIOBEYECTBA;

pa3sBUTHE  WHTEIUIEKTyalbHBIX M  TBOPUYECKMX CIOCOOHOCTEH — oOywarommxcs,
M03HABATEIbHON AKTMBHOCTH, MCCIIEI0BATEIbCKUX YMEHUH, KPUTHYHOCTH MBIIIICHUS,
MHTEpeca K N3y4CHUIO MaTEMaTUKH;

¢dopmupoBaHue  (YHKIMOHAJBHOW  MAaTEMaTHYECKOM  IPaMOTHOCTU:  yYMEHHS
pacrio3HaBaTh MPOSBICHUS MaTeMaTHYECKUX HMOHATHH, 0OBEKTOB U 3aKOHOMEPHOCTEH B
pealbHBIX JKU3HEHHBIX CUTYalMsIX W IpPU H3YYEHUM JpPYTruX Y4eOHbBIX IPEeIMETOB,
IIPOSBJICHUS 3aBUCUMOCTEH U 3aKOHOMEpPHOCTEH, (QOpMyIupoBaTh HX Ha S3bIKe
MaTeMaTUKU M CO3JaBaTb MaTeMaTUYeCKHe MOJENIH, IPUMEHSITh OCBOCHHBIN
MaTeMaTU4YeCKUi  ammapar Julsl  pelleHus [PaKTUKO-OPUEHTHPOBAHHBIX  3ajad,
UHTEPIPETUPOBATh U OLICHUBATH Oy4YEHHBIE PE3yJIbTATHI.

copMHUpoBaTh y 00y4aroUIMXCcsl PYHKIHMOHATIBHYIO I'PAMOTHOCTb, BKIIIOYAIOLIYIO B ce0s
B KayeCcTBE HEOTHEMJIEMOW COCTABIIAIOUIEH yMEHHE BOCIPUHUMATh U KPUTHYECKU
aHAJIM3UpOBaTh MHGPOPMALIMIO, MPEACTABICHHYI0 B pa3iMyHbIX (opmax, MOHUMATh
BEPOSATHOCTHBIN XapaKTep MHOTUX pealbHbIX MPOLIECCOB U 3aBUCUMOCTEMH, IPOU3BOINUTh
IpOCTeHIIe BEPOSTHOCTHBIE PACUETHI.

I/IsyquI/Ie MaTEMAaTHUKH HAIIPaBJICHO Ha pCalu3alyio CICAYIOIHUX 3aJaaY.

® CUCTCMATUYCCKOC DPA3BUTHC IOHATHA 4YHCIIA, BBIpa6OTKa YMeHI/Iﬁ BBIIIOJIHATE YCTHO H

IIUCBMCHHO apH(bMeTI/I‘{eCKHe JEeNUCTBUSA Hajg quciaMu, HTEepEeBOIUTH IPAKTUYCCKHUC
3aJa4i Ha A3bIK MaTCMATHKH,

® OBJIAJICHHE CHCTEMOH MaTeMaTUYECKHUX 3HAHUN H YMCHHﬁ, HCO6XOI[I/IMBIX JJIA

NPpUMCHCHUSA B HpaKTquCKOﬁ ACATCIIbBHOCTH, HU3YUYCHUSA CMCKHBIX JUCHUILINH,
MMPOAOJIKCHUA 06p3.30BaHI/I}I;

® HWHTCJUICKTYAJIbHOC pPa3BUTUC, (I)OpMI/IpOBaHI/IC Ka4ueCTB JIMYHOCTH, HCOGXOI[I/IMBIX

YCJIOBCKY JIA IMOJIHOIIGHHON KHW3HH B COBpPEMCHHOM O6H.[CCTBC, CBOMCTBEHHBIX
MaTeMaTUYECKOM JESATEIbHOCTH: SCHOCTM M  TOYHOCTH MBICJIIM, KPUTHYHOCTHU
MBIIIJICHUA, HWHTYULUHU, JIOTUYCCKOI'O0 MBINIJICHHUA, JJICMCHTOB aJil' OpHTMHQCCKOﬁ



KYJbTYpbl, TPOCTPAHCTBCHHBIX IPEICTABICHUH, CIOCOOHOCTH K MPEOJOJICHUIO
TPYIHOCTEN;

e (QopMuUpOBaHUE MPEICTABICHUN 00 UICSIX U METOJaX MaTeMaTHUKU KaK YHUBEPCAILHOTO
SI3bIKA HAYKU U TEXHUKHU, CPEACTBA MOJEIMPOBAHMS SIBJICHUN U IIPOLIECCOB;
BOCIIMTAHHUC KYJIbBTYpPbl JIMYHOCTH, OTHOLICHUA K MATCMATHKEC KaK K YaCTu
00IIeYeNI0BeUeCKOM KyIbTYphl, UTPAIoIIeii 0COOYIO pOJIh B OOIIECTBEHHOM Pa3BUTHUU

C yuérom mnporpammbl Bocnutanuss MBOY COII Ne4, B mporpamme oTpaxaercs
peanu3anysi BOCIUTATEIBHOTO NMOTEHIMATa YpOKa MaTeMaTUKH, KOTOPBI MpeAroaraer
WCTIOJIb30BAHNE PA3IMYHBIX BUJIOB U (HOPM NIEATETHHOCTH, OPHUEHTHPOBAHHOW Ha IIEJICBBIC
MPUOPUTETHI, CBSI3aHHBIE C BO3PACTHBIMU 0COOEHHOCTSIMH 00yJarOIINXCS:

v/ TpuUBJI€YECHUE BHUMAHUs OOYYAIOIIMXCA K IIEHHOCTHOMY AaCIIEKTy H3y4acMbIX Ha YpOKe
SIBIIGHUH, OpraHu3alui0 HUX pabdoThl C IMOJy4aeMON Ha YpOKE COLMAIbHO 3HAYUMOMU
nHpopmanuel — HHUIMUPOBAHUE €€ O0OCYXIEHNUS, BHICKAa3bIBAHUS O0YyJarOIIMMUCS CBOETO
MHEHHSI 10 €€ TOBOTy, BBIpaOOTKa CBOETO K HEll OTHOIICHUS;

v/ JIEMOHCTpAIMI0 OOYYaIONIMMCS MPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO IMOBEICHHUS,
MPOSIBJICHUSI YEJOBEKOIIOOMS U JTO0OpPOCEPIEYHOCTH, 4Yepe3 TMOI00p COOTBETCTBYIOIIETO
Matepuana ajs paboThl Ha ypoKe, MPOOIIEMHBIX CUTYallMi JIsl 0OCYK/IEHUS B KJIAcCe;

v\ IpUMEHEHHWE Ha ypPOKE HWHTEPAKTHBHBIX  (GOpM  pabOTEl €  OOYYAONIUMHMCS:
MHTEIUICKTYaJbHBIX TP, CTHMYJIHPYIOIINX TO3HABATEIFHYIO MOTHBAIMIO OOYYaroIInXcs,
JMTAKTHYECKOTO TeaTpa, I/ie MOJYyICHHbBIE Ha YPOKE 3HAHHS OOBITPHIBAIOTCS B TE€ATPAIIbHBIX
MOCTaHOBKAX; JUCKYCCHUH, KOTOPBIE JAIOT 00yJYarOIIUMCS BO3MOXKHOCTD IMPHOOPECTH OTIBIT
BEJICHNUS KOHCTPYKTMBHOI'O JMAJIora; rpynmnoBoil paboTsl WM paboThl B Iapax, KOTOpPbIE
ydar 00yJaronuxcsi KOMaHIHOW paboTe M B3aMMOJICHCTBHUIO C IPYTUMHU OO0YJarOITUMUCS,

v MHHIMUPOBAHUE W TOJUICPIKKA UCCIIEIOBATENBCKOMN JICITENFHOCTH 00YUAIONINXCS B paMKax
peanu3any UMU MHIUBHUIYaIbHBIX U IPYNIOBBIX MCCIEI0BATENbCKUX IPOEKTOB, YTO JACT
oOyJaromuMcsi ~ BO3MOXKHOCTb ~ IPUOOPECTH  HABBIK  CAMOCTOSITEIBHOTO  PEIIECHUs
TEOPETUYECKON MpOOJeMbl, HaBbIK I€HEpUPOBaHHUA M O(OPMIIEHUS COOCTBEHHBIX MHJEH,
HaBBbIK YBAXUTEJIBHOI'O OTHOIIEHUS K YYKUM HAEAM, O0QOPMIIEHHBIM B paboTax Ipyrux
uccleioBaTeliell, HaBbIK MyOJIMYHOIO BBICTYIIJICHUS IIEpe]] ayIMTOPUEH, apryMEeHTUPOBAHUHU
OTCTauBaHUS CBOEH TOUKH 3PEHUSL.

ILianupyembie pe3yJbTaThl OCBOCHHSI Y4eOHOI0 NpeiMeTa

JIn4HOCTHBIE pe3y/IbTaThl:

e [larpuoTHuyeckoe BOCHHTAHME: IPOSIBICHUEM HHTEpEca K MPOLUIOMY M HACTOSILEMY
POCCUICKONW MaTeMaTWKH, LEHHOCTHBIM OTHOIIEHHMEM K JOCTM)KEHUSM POCCHMCKUX
MaTeMAaTUKOB U POCCHUMCKOM MaTeMaTH4eCKOH INKOJbI, K MCHOJb30BAHUIO 3TUX
JOCTHO)KEHUH B PYruX HayKax U MPUKIIAJHBIX cepax.

e [I'paxxgaHckoe M I1yXOBHO-HPABCTBEHHOE BOCIHTAHME: TOTOBHOCTHIO K BBIIOJHEHUIO
oOsi3aHHOCTEHl  rpakJaHMHA W  pealu3allid ero Mpas, NPEACTaBICHUEM O
MaTeMaTH4YEeCKUX OCHOBAaX (DYHKIMOHHUPOBAHHS pa3IMYHBIX CTPYKTYp, SIBICHUII,
IpoLenyp TpakTaHCKOro oOmiecTBa (BBIOOpBI, ONPOCHI U IIp.); TOTOBHOCTBIO K
OOCYX/IEHHIO JITHYECKMX TMpoOIeM, CBS3aHHBIX C MPaKTHYECKHUM HPUMEHEHHEM
JOCTHKEHUM HAyKH, OCO3HAaHMEM BaXHOCTHM MOPAJIBHO-3TUYECKUX NPHUHLUIIOB B
NESITEIBHOCTH YUYEHOTO.

e TpynoBoe BocnnuTaHWe: YCTAHOBKOW HAa aKTUBHOE y4aCTHE B PELIEHUU NPAKTUUECKHX
3aa4 MaTEeMaTHYECKOM HaIlpaBJICHHOCTH, OCO3HAHUEM BAKHOCTH MaTEMAaTUYECKOTO
o0pa3oBaHUsl Ha TMPOTSHKEHUHM BCEW JKU3HM JUIS YCIEHMIHONH MpodecCHOHAIBHON
JEeATeIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUH; OCO3HAaHHBIM BBIOOpOM H



MOCTPOCHHEM HWHAMBUIYAIILHOM TPACKTOpHUM OOpa30BaHUS M JKU3HEHHBIX IUIAHOB C
y4ETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEHA.

e DcTeTHYeCKOe BOCIHMTAHUE: CIIOCOOHOCTHIO K 3MOIMOHAIBHOMY U 3CTETHYECKOMY
BOCIIPUSTHIO MaTEMaTHMYECKUX OOBEKTOB, 3aJad, PEUICHWM, pacCyXACHUH; YMEHUIO
BUJIETh MAaTEMATUYECKUE 3aKOHOMEPHOCTHU B UCKYCCTBE.

e JleHHOCTH HAY4YHOI0 NO3HAHUS: OPHEHTALMEH B JEATENIBHOCTH HA COBPEMEHHYIO
CUCTEMY HAaY4HbIX IPEICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHS UYEIOBEKA,
MPUPOJIBI U OOIIECTBA, TOHMMAHUEM MaTEMaTUUYECKONW HAayKu Kak c(epbl 4eroBeUeCKon
NESTEIbHOCTH, 3TaroB €€ pa3BUTHUA M 3HAYMMOCTH JUIS Pa3BUTHUS LUBUIM3ALNM;
OBJIQJICHUEM $SI3bIKOM MAaTEeMaTUKM U MaTeMaTU4YeCKON KyJabTypoill KakK CpeiCcTBOM
[O3HAHUS MHpA; OBJAJEHUEM IMPOCTEHIIMMM  HaBbIKAMHM  HUCCIIEJOBATEIbCKOMN
JeSITEIbHOCTH.

e @usnyeckoe BocnUTaHue, GopMHPOBaHHE KYJbTYPbI 310POBbS H IMOLMOHAJILHOTO
0J1aronoJIy4usi: TOTOBHOCTBIO IPUMEHATh MaTeMaTUUYECKUE 3HaHUS B HHTEPECAX CBOETO
3/10pOBbsl, BEACHUS 3/I0pOBOro o0Opa3a >KU3HM (340pOBOE MHUTAaHHE, cOATaHCHPOBAHHBIN
pexuM 3aHATUN u OTJIbIXa, perynspHas ¢duznueckas aKTUBHOCTb);
c(hopMUPOBAaHHOCThIOHABBIKA pe(dIeKCUM, MPU3HAHHEM CBOEro IpaBa Ha OIIUOKY M
TaKOT'0 )K€ [paBa JAPYroro 4yejaoBeKa.

e DJKO0JIOTHYEeCKOe BOCNIMTAHME: OpPHEHTaluell Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HaHUI
JUId pelleHus 3a1ad B OO0JACTH COXPAaHHOCTHU OKpPY)KaoLIeH Cpelbl, IIaHHUPOBAHUS
MOCTYIIKOB M OIIEHKHM HX BO3MOXXHBIX TIOCIEJICTBUN ISl OKpY)KAloIIeW Cpelbl;
OCO3HAHHEM TJI00aTBHOTO XapaKTepa SKOJIOTHUYECKUX MPOOIEM U IyTeH UX PEIICHHUS.

e JIuyHOCTHBIE pe3yJibTaThl, oO0ecneYUBAKOIIME aJaNTALMI0O o0ydyawuerocss K
U3MEHAIIMMCS YCJOBUSIM COUMAJIBLHON W NPUPOAHON cpeabl: TOTOBHOCTHIO K
NEUCTBUSIM B YCIOBUSAX  HEONPENENEHHOCTH, TMOBBIIICHHIO  YPOBHA  CBOEM
KOMIIETEHTHOCTH 4epe3 MPAaKTHUECKYIO JEeSTeIbHOCTh, B TOM YHCIE YMEHHE YUUTHCS Y
JIpYTrUx JroAel, mpuoOpeTatb B COBMECTHOM AEATEIbHOCTH HOBBIE 3HAHUS, HABBIKH U
KOMIIETEHIIMN U3 OMbITa APYTrUX;HE00XOANMOCTHI0O B (POPMUPOBAHUU HOBBIX 3HAHMI, B
TOM uucie GOopMyIHpPOBaTh UAEU, MOHITHS, THIOTE3bI 00 00BbEKTaX U SBICHUSX, B TOM
YlClie paHee HE U3BECTHBIX, OCO3HABaTh JEPUIUTHI COOCTBEHHBIX 3HAHUHA U
KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE pa3BUTHE; CIIOCOOHOCTHIO 0CO3HABAThH CTPECCOBYIO
CUTYaIMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYAIlMIO KaK BBI3OB, TPeOYIOLIUH KOHTpMED,
KOPPEKTUPOBaTh MPUHUMAEMbIE PELICHUS U JACUCTBUSA, (OPMYIHPOBATH M OLEHUBATh
PHUCKU U MOCIEICTBUA, (GOPMUPOBATH OTIBIT.

MeranpeaMeTHbie pe3yJabTaThl:
S kaace
1) Vhusepcanvhnvle nosnasamenwvhvle oeticmeusi obecneuusaom Gopmuposarnue 6a3o6vix
KOZHUMUBHBIX NPOYECCO8 00YUaromuxcs (0C8oeHUe Memo008 NOZHAHUSL OKPYHCAIOUe20 Mupa,
NpUMeHeHUe T02UHeCKUX, UCCAeO08AMEeNbCKUX ONepayull, yMeHull pabomams ¢ uHgopmayuetr).
Ba3oBble Joruveckne aeicTBHA:
® BBUBJATH M XapaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKH MATEMAaTHYECKUX OOBEKTOB,
MOHATHH, OTHOLIEHUH MEXIy MOHATUSIMU; (POPMYITHPOBATH OMpEIENCHUs TOHSATHIA,
yCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIAaCCHU(PHUKAIIUU, OCHOBAHUSA A7l 0000IICHUS U
CpaBHEHUS,
®  BOCIPUHHUMATH, (GOPMYIUPOBATH U IPEOOPA30BHIBATE CYXKIACHUS:
®  BBISBIATh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3U M MPOTUBOpEUUs B (hakTax,
TAHHBIX, HAOIOJICHUSX U YTBEPKACHUSAX;
e JleNaTh BBIBOJIBI C UCTIOJIH30BAHUEM 3aKOHOB JIOTUKH, YMO3AKIIOUCHH 110 aHAJIOTHH;
® TIPOBOJUTH CaMOCTOSITENILHO HECIOXKHBIE JI0OKA3aTEeNbCTBA MAaTeMaTUYecKuX (HaKToB,
MIPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBHIBATH COOCTBEHHBIC PACCYKICHHS;
ba3oBrble ncciieqoBare/ibCKue 1eHCTBHA:



® HCIONB30BaTh  BOMPOCHI  KAaK  HUCCIENOBATEIbCKUH  HMHCTPYMEHT  TO3HAHWS;
(hopMyITHpOBaTh BOMPOCKI, APryMEHTHPOBATH CBOIO TTO3UIUIO, MHCHHE;

® MPOBOJUTH IO CAMOCTOSITEILHO COCTABICHHOMY IIJIaHY HECJIOXHBIA AKCIEPHUMEHT,
HEOOJBIIIOE UCCIICIOBAHKE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTA,
3aBUCHUMOCTEH 00BEKTOB MEX Iy COOOI;

Padora c undopmanueii:

e BBIOMpATh, AHAIM3UPOBATH, CHCTEMATHU3WPOBATH W HWHTEPIPETHPOBATH HHPOPMAIUIO
Pa3IUYHBIX BUJIOB B (POPM MPEICTABICHHUS;

e BBIOMpaTh POopMy TpeICTaBICHHS WHPOPMALMU U WLTFOCTPUPOBATH PEIIaeMbIC 3a1a4u
CXeMaMu;

®  OIICHUBATH HAAEKHOCTH HH(OPMAIIUH TI0 KPUTEPHUSAM, TIPEUIOKCHHBIM YIHTEIICM.

2) VYHusepcanvnvie KOMMyHuUKamueHwvle Oelicmeus 0becneuusarom chopmuposaHHoOCmy
COYUANBLHBIX HABLIKOB 00YUAIOUUXCHL.
Oo6menne:

® BOCIPUHUMATH U (POPMYITHPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSMH M IEISIMHU
OOIIeHMs; SICHO, TOYHO, TPAaMOTHO BBIPAXKATh CBOIO TOYKY 3pPCHUS B YCTHBIX H
MMACbMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS IO XOJy PEIICHHS 3a/Jadi, KOMMEHTHPOBATh
MIOJTy4EHHBIN pe3ynbTar;

e B XOJ¢ OOCYXJCHHUS 3a/JaBaTh BOIPOCHI TI0 CYIIECTBY OOCYXTaeMOW TEMBI, MPOOIEMBI,
penraeMol 3amadd, BhICKA3bIBaTh HJICH, HAIleJICHHBIC HA TIOWCK PEIICHHS; COTIOCTABIIATh
CBOM CYXKJICHUS C CY)KJICHUSAMU JPYTUX YIACTHUKOB JINAJIOTa;

®  TPEJCTABIIATH PE3yJIbTATHl PEIICHUS 3aa4H.

CoTpyaHunuecTBo:

®  pacmpeneNaTh BHIBI paboT, JOrOBapUBATHECS, 00CYKIATh MPOIECC U Pe3yNIbTaT pabdoOThI;
0000111aTh MHEHUS HECKOJIbKUX JIFOJIEH;

®  yYacTBOBATh B TPYNMOBBIX (popMax paboThl (00CYXaeHUs, 0OMEH MHEHHSIMH, MO3TOBBIC
HITYPMBI | JIp.).

3) Yuusepcanvuvie pezynamuensvie oeticmeus odecneuusarom @Gopmuposanue CMblCO8bIX

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuszanms:

®  CaMOCTOSITEIbHO COCTaBIIATh IUIAH, AJITOPUTM pelIeHHs 3ahadd (WM €ro 4YacTh),
apryMEeHTHPOBATh U KOPPEKTUPOBATh BApUAHTHI PEUICHHH ¢ y4ETOM HOBOM HH(OPMALIUU.
CaMOKOHTPOJIb:

® BIAJETh CHOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS Mpollecca U pe3ysibTaTa pelieHus
MaTeMaTH4eCcKOM 3aauu;

® OIICHMBAaTh COOTBETCTBUE PE3yibTaTa JEATEIbHOCTH TMOCTAaBICHHOW LENU U YCIOBUSM,
HaXOJHUTh OLITUOKY.

6 kaacc

1) Vhusepcanvhovle nosnasamenwvhvle oelicmeusi obecneuusarom gopmuposanue 6a306vix

KOZHUMUBHBIX NPOYECCo8 00y4aowmuxcs (0ceoenue Memooo8 NO3SHAHUS OKPYHCAIOULe20 MUpa,

npuMeHeHue 102UYeCKUX, UCCIe008amelbCKUX onepayull, yMeHuti pabomams ¢ uHgopmayueli).
Ba3oBble 1ornyeckue aeiicTBus:

e BBISIBIATh U XapaKTEPHU30BaTh CYIIECTBEHHBbIE MPU3HAKM MaTEeMaTHYeCKHX OOBEKTOB,
MOHATHH, OTHOLIEHUH MEXIy MOHATUSIMU; (POPMYITHPOBATH OMpEIENICHUs TOHSATHIA,
yCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIAaCCHU(PHUKAIIUN, OCHOBAHUSA A7l 0000IIEHUS U
CpaBHEHHS,

®  BOCIPUHHUMATH, (HOPMYIHUPOBATH U TPEOOPA30BHIBATh CYKIACHUSA:

®  BBISBIIATH MaTeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOPEUHs B (hakTax,
JAHHBIX, HAOIIOJICHUSX U YTBEPKICHUSAX;

e JleNaTh BBIBOJIBI C UCTIOJIH30BAHHEM 3aKOHOB JIOTUKH, YMO3AKIIOUCHH 110 aHAJIOTHH;

® TIPOBOJUTH CAMOCTOSITEILHO HECIOXKHBIE JIOKA3aTeNIbCTBA MaTeMaTHYeCKUX (HaKToB,
MIPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI; 000CHOBHIBATH COOCTBEHHBIC PACCYKICHHS;
ba3zoBble uccienoBare/ibCKue 1eHCTBUA:



MCIOJIb30BaTh  BOMPOCHI ~ KaK  HCCIICJAOBATCILCKUH  WMHCTPYMECHT  [O3HAHUS;
(opMynHUpoBaTh BOMPOCH], (PUKCHUPYIOIIKE IPOTUBOPEUHE, TPOOIEeMy, apryMEHTUPOBATh
CBOIO MO3UIHIO, MHCHHE;

MIPOBOJIUTh [0 CAMOCTOSITCILHO COCTaBICHHOMY IUIaHY HECJIOXHBIA SKCIIEPUMEHT,
HEOOJIBIIOE UCCIICIOBAHKE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTA,
3aBUCHUMOCTEH 0OBEKTOB MEXKIy CO00;

Pa6ora ¢ undpopmanmueii:

BBIOMpATh, aHAIM3HPOBATh, CHCTEMATH3MPOBATh M HHTEPIPETHPOBATH HH(POPMAIIUIO
pa3IMYHBIX BUJOB U POPM MPEICTABICHHUS;

BBIOMpaTh (hopMy MpeacTaBiIeHUS MH()OPMALNK U MIUTIOCTPUPOBATH PEUIacMbIe 3a/1a4u
CXEMaMH;

OLICHUBATDH HaIIé)KHOCTB I/IH(i)OpMaIII/II/I 10 KpUTCpUAM, NPCIAIOKCHHBIM YUUTCIICM.

2) VHusepcanvnvlie KommyHuxamueHnwvle Oeticmsusi o0becneyusaom CQOpMUPOBAHHOCD
COYUATILHBIX HABLIKOG 00YYAIOUUXCAL.

Oo0menmne:

BOCIIPHHUMATH ¥ (DOPMYJIHUPOBATH CYXICHHUS B COOTBETCTBUU C YCIOBHSIMH U IICIISIMU
OOIIeHMs; SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PECHHUS B YCTHBIX H
MMMCBMEHHBIX TEKCTaxX, JaBaTh MMOSCHEHHS IO XOIY PEIICHHs 3a/ad, KOMMEHTHPOBATH
MTOJTY4YEHHBIN pe3ynbTar;

B X0Jie 0OCYXXJICHUS 3aJIaBaTh BOMPOCHI IO CYIIECTBY OOCYKJIaeMOH TEMBI, TTPOOJIEMBI,
penraeMol 3anauu, BhICKa3bIBaTh HJICH, HAIlCJICHHBIC HA TOWCK PEIICHHS; COMOCTABIIATh
CBOM CYXKJICHUS C CY)KJICHUSMU JAPYTUX YIACTHUKOB JTHAIIOTA;

MIPEJICTABIIATh PE3YJIbTAThI PEIICHUS 33 Ia4H.

CoTpyaHunuecTBo:

pacrpenensaTbh BB paboT, TOTOBAPUBATHCS, OOCYKIATh MPOIECC M PE3YJIbTAT PaOOTHI;
0000111aTh MHEHUS HECKOJILKHUX JIIOJICH;

y4acTBOBATh B TPYNIOBBIX opMax paboThl (0OCYXACHHS, 0OMEH MHCHHUSIMHU, MO3TOBBIE
HITYPMBI | JIp.).

3) Yuusepcanvuvie pezynamuensie oeticmeus odecneuusarom @Gopmuposanue CMblCLOBbIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuszanms:

CaMOCTOSITENIbHO COCTaBJIATh IUIAH, QJITOPUTM pEIICHHS 3a1ayd (WM €ro 4YacTh),
BBIOMpAaTh CHOCOO pEIIeHHus ¢ YY4ETOM HMEIOIIMXCA PECYpCOB M COOCTBEHHBIX
BO3MOJKHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C y4ETOM
HOBOH MH(MOpMAITHH.

CaMOKOHTPOJIb:

BIIAJIETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIA IMpoliecca W pe3yibTara pelIeHUs
MaTeMaTHYECKOH 3a1a4H;

OIICHUBATh COOTBETCTBUE PE3yibTaTa JESITENbHOCTH MOCTABICHHON €I U YCIOBHSIM,
OOBSACHATH IPUYUHBI JOCTHXKEHUS UM HE JOCTUKEHHUS 11€TTH, HAXOIUTh OLIHOKY.

7 kJaacc

1) Vhusepcanvhnovle nosnasamenwvhvie oelicmeusi obecneuusarom Gopmuposanue 6a306bix
KOZHUMUBHBIX NPOYECCO8 00yUaromuxcs (0C80eHUe MemMOo008 NOZHAHUSL OKPYHCAIOUe20 MUpa,
NpUMEHEHUe T02UHeCKUX, UCCAeO08AMEeNbCKUX ONepayull, yMeHull pabomams ¢ uHgopmayuetr).

ba3oBble Joruyeckue qeMcTBUA:

BBISIBIISITh M XapaKTepU30BaTh CYIIECTBEHHBbIC MPHU3HAKA MATEMaTHUYECKUX OOBEKTOB,
MOHATHM, OTHOLIEHUH MEXIy MNOHATUSIMU;, (POPMYITHPOBATH OMpEIENICHUS TOHSATHIA,
yCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIACCHU(HUKAIIUN, OCHOBAHUSA A7l 0000IIeHUS U
CpPaBHEHUS, KPUTEPUHU TPOBOAUMOTO aHAIIN3A;

BOCIIPUHUMATh, (DOPMYTUPOBATh U TMPEOOPA3OBHIBATH CYXACHUS: yTBEPAUTEIbHBIC U
OTpUIaTeNbHbIE, MHIYHBIC, YACTHBIE U OOIIIHE; YCIOBHBIC,

BBISIBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOpEUHs B (aKTax,
JAHHBIX, HAOIOJICHUSX U YTBEPKICHUSAX;



e JenaTh BBIBOJBI C HCIOJIB30BAaHMEM 3aKOHOB JIOTWKH, NEIYKTHBHBIX M WHIYKTUBHBIX
YMO3aK/IIOUYE€HNH, yMO3aKIIIOUEHHUH 110 aHAJIOTUH;

e pa3duparh I0KA3aTEIBCTBA MATEMATHYECKUX YTBEPXKICHH (IIPsIMbIE M OT MMPOTHUBHOTO),
MPOBOJIUTH CAMOCTOSITEIBHO HECIIOKHBIE JI0KA3aTeNbCTBA MATEeMAaTHYECKUX (DaKTOB,
BBICTPaMBaTh APTyMEHTAIMIO, TMPUBOJIUTH NPUMEPHl U KOHTPIPUMEPHI; 0OO0CHOBHIBATH
COOCTBEHHBIE PACCYKICHHUS,;

e BpIOMpaTh Crmoco0 pemieHus y4eOHOW 3amayM (CpaBHHMBATh HECKOJIBKO BapHUaHTOB
perieHusi, BEIOUpaTh HanOosee MOMXOAAIINA C Yy4ETOM CaMOCTOSTEIBHO BBIJCICHHBIX
KpUTEPUEB).

Ba3oBble nucciieoBaTe/ibCKue 1eHCTBUA:

® WUCHOJB30BATh  BOMPOCHI  KAaK  MCCIEJOBATEILCKAH  WHCTPYMEHT  IO3HAHUS;
(dbopMynmHpoOBaTh BOMPOCH], (PUKCHUPYIOIINE MPOTHBOPEUYHE, MPOOIEMY, CaMOCTOSITEIHLHO
YCTaHaBJIMBATh MCKOMOE M JaHHOE, (JOPMHUPOBATH THIOTE3y, apTyMEHTHPOBATHh CBOIO
MTO3UIINIO, MHEHHE;

® [POBOJUTH IO CAMOCTOSITENILHO COCTaBICHHOMY IUIaHY HECIOXHBIH OSKCIEPUMEHT,
HEeOOJIBIIOE UCCIIEIOBAaHHUE 110 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTUYeCKOT0 0OBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXK Yy CO0O0ii;

®  CaMOCTOSITENIbHO  (QopMynupoBaTh 00O0OIIEHHSs W  BBIBOJABI 10  pe3yibTaTraM
MPOBEAEHHOTO HAOIIOJICHUS, WCCIIEAOBAaHUS, OICHUBATH JOCTOBEPHOCTH IOYYEHHBIX
pe3ynbTaTOB, BBIBOJIOB U 000OIICHMIA;

PadoTa ¢ undopmanmueii:

e BHIOMpATh, AHAIM3UPOBATH, CHCTEMATH3MPOBATh M WHTEPIPETHPOBATH WH(POPMAIHUIO
pa3IMYHBIX BUIOB U (OPM MPEICTABICHHUS;

e BBIOUpaTh QopMy mpencTaBieHHs] HHOPMALMU U WIUIIOCTPUPOBATH pelllaeMble 3a1a4u
cXeMaMH, AuarpaMMamu, MHOHM rpadukoil 1 ux KOMOMHALUAMU;

® OIICHHMBATh HAJAE&KHOCTh MHPOPMALUU 1O KPUTEPUAM, NPEIJIOKEHHBIM YYHUTEIEM HWIH
c(OpMYJINPOBAHHBIM CAMOCTOSTENBHO.

2) VYuueepcanvnvie KomMyHukamuenwvle Oeticmeus o0becneuusarom coOpMUpo8aHHOCMb
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.
Oo0wmenne:

® BOCIPUHMMATH U (POPMYJIUPOBATH CYXAEHUS B COOTBETCTBUHU C YCIOBHUAMH U LEISAMHU
oOmieHus; $CHO, TOYHO, TPaMOTHO BBIpaKaThb CBOIO TOYKY 3pPEHUS B YCTHBIX U
IIUCBbMEHHBIX TEKCTaX, JAaBaTh MOSCHEHUS MO XOAY pelIeHHs 3aJaud, KOMMEHTUPOBATbh
IIOJIy4EHHBIH pe3ynbTaT;

® B X0J€ OOCYKXIEHHUs 3a/laBaTh BOIIPOCHI MO CYHIECTBY OOCYXJIaeMOW TEMbl, MPOOIIEMBI,
peraeMoii 3a7auM, BHICKa3bIBATh MJI€U, HALCJICHHbIC HA MOUCK PELICHMS; COMOCTABIAT
CBOM CYX/IEHUS C CY)KICHUSMU JAPYrHMX YJ4aCTHUKOB JHajiora, OOHapyKuUBaTh paziuyue U
CXOJICTBO TMO3MLMH; B KOPPEeKTHOW ¢opme GopMyIHpoBaTh pa3HOTJIACHUs, CBOHU
BO3PAKEHMUS;

® [IPEICTaBIATh PE3yJbTAThl PELICHUs 3aJaud, SKCIIEPUMEHTa, MCCIIEOBaHUs, MPOEKTa;
CaMOCTOSITEJIbHO BbIOMpPATh (OpPMAT BBICTYIUIEHUS C Y4YETOM 3a7ad Ipe3eHTalUd U
0COOEHHOCTEH ayJUTOPUH.

CoTpyaHnuecTBo:

e [IOHMMAaTh U UCHOJb30BATh MPEUMYIIECTBA KOMAH/IHOM M MHIUBUYaIbHON pabOThl pu
pemieHMH  y4yeOHBIX ~MaTeMaTMYeCKMX  3aJady; IMPUHUMATh IeJb  COBMECTHOM
JeATeNbHOCTH, pPacHpedessTh BUIBI paboT, JOroBapuBaThCs, OOCYXJaTh Mpolecc U
pe3yabTat paboThl; 0000I11aTh MHEHUS! HECKOJIBKHX JIFOEH;

®  y4yacTBOBATh B IPYNIOBHIX (popMax paboThI (0OCYKIeHUs, 0OMEH MHEHHUSIMH, MO3TOBBIE
HITYPMBI U JIp.); BBIIOJHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU JICHCTBUSA C
JIPYrUMH 4JIEHAMHU KOMaH/Ibl; OIIEHMBATh KaueCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO
KpUTEPHIM, CHOPMYITHPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUSI.

3) Vuusepcanvnvie pecynamugnvle Oelicmsus obecneuusarom @GopmMuposanue CmvlClo8bixX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.



Camoopranmsanms:

®  CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, AJITOPUTM pEUIEHMs 3aJaud (MU €ro 4YacTh),
BBIOMpATh CMOCOO pemeHus C Y4ETOM MMEIOMIMXCS PECYpCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBAaTh M KOPPEKTUPOBATh BAPUAHTBHI PEIICHUM C y4ETOM
HOBOH MH(pOpPMAITUH.

CaMOKOHTPOJIb:

®  BIAJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIA IMpoIlecca M Pe3ysbTara perieHHs
MaTeMaTUICCKOM 3ada9H;

® OLEHMBATh COOTBETCTBHUE PE3Yy/IbTAaTa AEATEILHOCTU IOCTABJICHHON IIEJIM U YCIOBUSM,
OOBSICHATH MPUYUHBI JOCTIKEHHSI MM HE JIOCTIKCHHUS LIEJIH, HAaXOAUTh OIINOKY, 1aBaTh
OILICHKY IPUOOPETEHHOMY OIIBITY.

8 kiace

1) Vhusepcanvhnole nosnasamenwvhovle oeticmeusi obecnewusaiom ¢opmuposanue 6a308vix

KOZHUMUBHBIX NPOYECCO8 00y4aowuxcs (0ceoenue Memooo8 NO3SHAHUS OKPYHCAIOUIe20 MUpa,

npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayull, yMeHut pabomams ¢ uHgopmayueti).
Ba3oBble 1ornyeckue aeicTBus:

® BBISBJIATh U XapaKTEpHU30BaTh CYIIECTBEHHBbIE MPU3HAKM MaTeMaTH4YEeCKUX OOBEKTOB,
MOHATHM, OTHOLIEHUI MEXIy MNOHATUAMHU; (OPMYIMPOBATH OMPENENICHUS MOHATHH;
YCTaHABIIMBATh CYIIECTBEHHBIN NMPU3HAK KIIACCU(PHUKAIIMU, OCHOBAHUS IJs1 0000IIeHUs U
CpaBHEHHUsI, KpUTEPUU IPOBOJUMOIO aHAIIN3A;

® BOCIpPUHHUMATH, (POPMYIHPOBATH M NPe0OPa3OBBIBATH CYKJEHUS: YTBEPIUTENIbHbIE U
OTpuLaTeNbHbIE, €MHUYHBIE, YaCTHBIE U OOIINE; YCIOBHBIE;

®  BBISBJIATh MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTHUBOpEUus B (hakrax,
JAHHBIX, HAOMIOACHUSX M YTBEPXKAEHUSX; Mpeajaratb KPUTEPUU JUISl BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHI;

e JenaTh BBIBOJBI C HCIOJIB30BAHMEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUYEHUH, YMO3aKITIOUEHHUI TI0 aHAJIOTHH;

e pa30uparh J0KA3aTEIbCTBA MAaTEMAaTHUYECKUX YTBEPXKICHUM (MpsSMbIE U OT IPOTHUBHOTO),
MPOBOJUTH CAaMOCTOSATEIbHO HECIOKHBIE JI0KA3aTeNbCTBA MaTeMaTHYEeCKUX (HaKToB,
BBICTPAaNWBaTh apryMEHTAIlUI0, NMPUBOJAUTH NMPUMEPHI U KOHTPIPUMEPHI; 0OOCHOBHIBAThH
cOOCTBEHHBIE PACCYKICHUS;

e BpIOMpaTh croco0 pemieHus y4eOHOI 3ajauu (CpaBHMBATh HECKOJBKO BapHUaHTOB
pelieHus, BbIOMpaTh Haubojiee MOAXOAIMIMNA C Y4ETOM CaMOCTOSITENIBHO BbIICICHHBIX
kputepuen). ba3oBble uccienoBaTeibCKue AeCTBUA:

® UCIIOJIB30BaTh  BONPOCHI  KaKk  MCCIEJOBATENbCKUA  MHCTPYMEHT  IIO3HAHMS;
(dbopMynupoBaTh BOIPOCHL, (GUKCUPYIOUINE MPOTUBOpPEUHE, MPOOIEMyY, CaMOCTOSTEIbHO
yCTaHaBIUBaTh MCKOMOE M JaHHOEe, (OPMUPOBATH TUIIOTE3y, apryMEHTHPOBATH CBOIO
MO3ULINI0, MHEHUE;

® [POBOJUTH IO CAMOCTOSATEIBHO COCTABICHHOMY IIJIAHY HECJIOXKHBI 3KCIEPUMEHT,
HEOOJBIIOe UCCIIeIOBaHKE 0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTUYECKOTO 00BEKTa,
3aBUCHUMOCTEH 00BEKTOB MEXIY CO00ii;

e caMocCTOosTeNbHO  (QopMmynupoBaTh 000OLIEHUS W  BBIBOJABI MO  pe3yabTaTam
MIPOBEAEHHOTO HAOJIOJICHUS, UCCIIEOBAaHMs, OLEHHUBATH JJOCTOBEPHOCTH MOIYYEHHBIX
pe3ybTaTOB, BEIBOJIOB U 0000IIEHUI;

® [IPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOIECCA, & TAKKE BBIIBUraTh IPEAINOJIOKECHHUS
0 €ro pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

®  BBIABJIATH HEJIOCTATOYHOCTh U U30BITOYHOCTh MH(OPMALIUK, TAHHBIX, HEOOXOJUMBIX VIS
pelIeHns 3a/1a4H;

e BHIOMpaTh, AHAIM3UPOBATH, CHCTEMATHU3UPOBATh M HHTEPIPETHUPOBATH HHPOPMALHUIO
Pa3UYHBIX BUJOB U (POPM IPECTABICHHUS;

e BbIOMpaTh (hopMy MpeacTaBICHUS MH(YOPMALMN M WIUTIOCTPUPOBATH pelIaeMble 3a/1auu
CcXeMaMu, AuarpaMMaMu, HHOU rpadukoi U MX KOMOUHAIIUSAMU;



OILICHWBATh HAAEKHOCTh MHPOPMALMHU 1O KPUTEPUAM, HPEJIOKEHHBIM YUUTEIIEM HWIN
c(OpMYIMPOBAHHBIM CAMOCTOSTEIHHO.

2) Vuueepcanvhvie KOMMYHUKAMUGHbBIE Oelicmeusi 00ecneuusaom copmuposaHHoCcms
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.

Oo0menne:

BOCIIPMHUMATH U (DOPMYJIUPOBATH CYXIACHHUS B COOTBETCTBUU C YCIOBHSIMH U IEISIMU
OOIIeHMs; SCHO, TOYHO, T'PAaMOTHO BBIPAKATh CBOIO TOYKY 3pPCHUS B YCTHBIX U
MUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy PEIICHMs 3a7adyd, KOMMEHTHPOBATh
IIOJTY4EHHBIN pe3ysbTarT;

B X0JIe OOCYKICHHUS 3aJlaBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaeMOU TEMBI, POOIEMBI,
pelaeMoi 3ajauu, BbICKa3bIBaTh MJIEU, HAllEJIEHHbIE HA MOUCK PEIICHMsS]; CONIOCTABIATh
CBOM CY)KJIEHUS C CYXKACHUAMM JIPYIMX YYaCTHUKOB JHajiora, OOHapyKUBaTh pa3nuue u
CXOJCTBO TMO3ULMI; B KOppeKTHOW Qopme dopmynupoBaTh pa3HOIJIACUsl, CBOU
BO3paXKECHMUS;

MIPE/ICTaBIATh PE3YNbTAThl PELICHUs 3a/laduM, 3KCIIEPUMEHTa, MCCIEA0BaHUs, MPOEKTa;
CaMOCTOSITENIbHO BBIOMpPATh (opmar BBICTYIUIEHHMSI C Y4YETOM 3a/Jay MpPE3eHTalud |
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuectso:

MMOHUMATh M HCIIOJIh30BATh MPEUMYIIIECTBA KOMAHAHOW M WHIMBUIYAIBHOU PaOOTHI TIPH
pemeHurn  ydeOHBIX  MaTeMaTWYeCKWX 3aJad; NPUHUMATh I1eJb  COBMECTHOM
NeSITeNIbHOCTH, TUIAaHUPOBATh OPraHMU3aIMI0 COBMECTHOW pPabOThI, paclpenessTh BHJbI
paboT, MOTOBAapUBATHCS, OOCYKAATh MPOIECC W pe3yabTaT paboThl; 00001MaTh MHEHHS
HECKOIBKHX JIFOJIEH;

y4acTBOBATh B IPYINIOBEIX hopMax paboTsl (00CYX)aeHUSI, 0OMEH MHEHUSMHU, MO3TOBBIC
HITYpPMBI U Jp.); BBIIOJHATH CBOIO YacTh pabOThl M KOOPAMHHPOBATH CBOU JEHCTBUS C
JIPYTMMHU 4JieHaMH KOMaH/Ibl; OLICHUBATh Ka4eCTBO CBOETO BKJIaJa B OOMIMI MPOAYKT MO
KpUTEpUsIM, cHOpMYJIHPOBAHHBIM YHACTHUKAMH B3aUMOIEUCTBUSI.

3) Yuueepcanvuvie pecynamuensvie Oeiicmsus odecneyusarom @opmuposaHue CmbiCI08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuszanms:

CaMOCTOSITENIbHO COCTABJISITh IUJIaH, aJirOPUTM peUIeHUs 3a7adu (WM €ro 4YacTh),
BBIOMpATh Crmoco0 pemeHuss ¢ Y4ETOM HMEIOUIUXCS PECYpcoOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBAaTh M KOPPEKTHUPOBATh BAapUAHTHI PELICHUN C Y4ETOM
HOBOM HHpOpMaLIUH.

CaMOKOHTPOJIb:

BIIQJIETh CIIOCOOAMHU CaMOIIPOBEPKU, CAMOKOHTPOJIS IMpoliecca M pe3yibTara pelieHus
MaTeMaTH4eCKOM 3aauu;

MpPeIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IpPH PEIICHUH 3a/1a4H, BHOCUTH
KOPPEKTHUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENLCTB, HAWICHHBIX OMIMOOK,
BBISIBIICHHBIX TPYJHOCTEH;

OIICHHBATh COOTBETCTBUE pe3yNibTaTa JEATEIbHOCTH MOCTABICHHON LIETH U YCIOBHSIM,
OOBSACHATH IPUYUHBI JOCTH)KCHUS WM HE TOCTIKEHHS 1EIH, HAXOIUTh OIMUOKY, 1aBaTh
OIICHKY TPUOOPETEHHOMY OTIBITY.

9 kJace

1) Vuusepcanvuvie noznasamensvhsie oeticmeus obecneuugaiom opmuposanie 6a306oix
KOZHUMUBHBIX NPOYECCO8 00YUAIOUUXCs (0C80eHUe MEMOO08 NOZHAHUS OKPYHCAIOWE20 MUPA,
npUMeHeHUe J102UYeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHui pabomams ¢ ungopmayuel).

ba3zoBble Joruueckue geMcTBuA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBbIC MPHU3HAKM MATEeMATHUYECKUX OOBEKTOB,
MOHATHH, OTHOLIEHUH MEXIy MOHATUSIMU;, (OPMYITHPOBATH OMpEICNICHUS TOHATHIA,
yCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIACCH(PHUKAIIUN, OCHOBAHUSA A7l 0000IICHUS U
CpaBHEHUS, KPUTEPUU TPOBOAUMOIO aHAJIN3A;



®  BOCIPUHHUMATH, (OPMYIUPOBATH M INPEOOPA3OBHIBATH CYKICHHUS: YTBEPAUTEIBHBIE U
OTPULATCIIbHBIC, CIMHUYHBIC, YaCTHBIC U O6H_[I/Ie; YCJIOBHBIC;

L BBIABJISITb MATEMATUYCCKHUEC 3aKOHOMCPHOCTHU, B3aUMOCBA3U U IIPOTHUBOPCYHA B @aKTax,
JaHHBbIX, Ha6JHOI[eHI/ISIX U YTBCPKACHHUAX; MNpcljiaraTb KpPUTCPUU JIA BbIABJICHUA
3aKOHOMEPHOCTEH U TPOTUBOPEUYUN;

o ACJIaTh BBIBOJAbI C HCIIOJIB30BAHHUCM 3aKOHOB JIOTUKH, ACAYKTUBHBIX W HWHIAYKTUBHBIX
YMO3aK/II04YEeHUH, yMO3aKIIIOUEHHUH 110 aHAJIOTUH;

e pa3duparh I0KA3aTEIBCTBA MATEMATHYECKHX YTBEPXKICHHA (IIPsIMBIE M OT MIPOTHUBHOTO),
MMpOBOAWUTE CaMOCTOATCIBHO HCCIIOKHBIC JO0KA3aTCIbCTBA MATECMATUYCCKHUX (baKTOB,
BBICTPAaNWBaTh apryMEHTAIUI0, NPUBOJAUTH NPUMEPHI U KOHTPIPUMEPHI; 0OOCHOBHIBAThH
COOCTBEHHBIE PACCYKICHMUS,

e BpIOMpaTh crnoco0 pemieHus y4eOHOW 3ajgaud (CpaBHHMBATH HECKOJBKO BapHaHTOB
pelicHuA, BBI6I/IpaTL HaunboJiee HOI[XOI[SIHII/Iﬁ C y‘IéTOM CaMOCTOATECIIBHO BBIACIICHHBIX
kputepues). bazoBble ucciegoBaTeIbCKUe AeliCTBUSA:

® 1CNOJb30BaThb  BOMPOCHl  KAaK  HUCCIENOBATEIbCKUNW  MHCTPYMEHT  IO3HAHMS;
(¢hopMynupoBaTh BOIPOCH, (PUKCUPYIOLIUE NMPOTHUBOpPEUHE, MPOOIEMY, CaMOCTOSTEIbHO
YCTaHaBJIMBAaTb HMCKOMOC M OJAaHHOC, q)OpMI/IpOBaTI) TUIIOTE3Yy, APrymCeHTHPOBATH CBOIO
MO3UINIO0, MHCHUE,

® [POBOJUTH IO CAMOCTOSITEILHO COCTABJIEHHOMY IIJIJaHY HECJIOXHBIA AKCIEPHUMEHT,
HEOOJIBIIIOE UCCIIEOBAHUE TT0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHIeCKOTO 00BEKTa,
3aBUCUMOCTEN 00BEKTOB MEXK Ty CO0O1;

®  CaMOCTOSTENIbHO  (QopMyaupoBaTh OO0OOIIEHHS W  BBIBOJABI 10  pe3yjbTaTaM
MIPOBEIEHHOTO HAOIOJEHMSI, HCCIEAOBAaHUS, OLEHUBATh JOCTOBEPHOCTbh MOJYyYEHHBIX
pe3ynbTaTOB, BBIBOJIOB U 000OIICHUH;

® [POTHO3MPOBATH BO3MOKHOE Pa3BUTHE IMpoOIlecca, a TAaKXKe BBIABUTATh MPEATOI0KEHUS
0 €ro pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanmeii:

®  BBISIBJIATH HEJJOCTATOUYHOCTh U U30BITOYHOCTH HHPOPMAIIUH, TaHHBIX, HEOOXOAUMBIX JIJIs
pelIeHUs 3a/1a4H;

e BBIOMpATh, AHAIU3UPOBATh, CHCTEMATHU3UPOBATH U HHTEPIPETHPOBATH HH(YOPMAIIHIO
Pa3IMYHBIX BUJIOB U (POPM MpEACTaBICHUS;

e BpIOUpaTh QopMy MperacTaBieHUs] HHOPMALMU U WIUIIOCTPUPOBATH pelllaeMble 3aa4u
cXeMaMu, AuarpaMMaMu, HHOU rpadukoi U MX KOMOUHALUSAMU;

® OlEHUBATh HAAEKHOCTh MHQOPMAIMU O KPUTEPUSAM, MPEIOKEHHBIM YUUTEIEM WU
chOpMyITUPOBAHHBIM CAMOCTOSITENBHO.

2) VHuueepcanvhvie KOMMYHUKAmMUGHbBlE Oelicmeus obecnedusaom copmMuposaHHoCcs
COUUAIbHBIX HABLIKOB 06yqa;0u;uxc;z.
OO0umenne:

e BOCIPUHHUMATH U (POPMYIHPOBATH CYKJEHHUS B COOTBETCTBHM C YCIOBUSMHU M IEISAMU
oOlIeHNs; SCHO, TOYHO, T'PaMOTHO BBIPaXKaTh CBOIO TOYKY 3pEHHUSI B YCTHBIX U
MMCbMEHHBIX TEKCTax, JaBaTh MOSCHEHHs MO XOAY pEIIeHHs 3a/1adl, KOMMEHTHPOBATh
MOJIy4YEHHBIH pe3ynbTarT;

e B XoJ€ OOCYXJEHHUs 3a/JaBaTh BOIMPOCHI IO CYIIECTBY O0OCYXTaeMOW TE€MBbI, MPOOIEMBbI,
pelraeMon 3agaur, BbICKA3bIBaTh HJIEW, HAlleJIEHHBbIE HA TOUCK PEIIeHHsS]; CONOCTABISATh
CBOM CY)KJICHUS C CYXKACHUSIMH JIPYrUX YUaCTHUKOB JHANIOTa, OOHAPYKUBATh pa3uuue U
CXOJACTBO TO3UIMH; B KOppekTHOW Qopme dopmynupoBaTh pa3HOTIACUS, CBOU
BO3PAKECHHUS;

® MPEACTaBIATh PE3yAbTaThl pPEIICHHs 3aJaud, SKCIEPUMEHTa, WUCCIEIOBaHUS, MPOEKTa;
CaMOCTOSITENIbHO BBIOMpPATh (OpMAT BBICTYIUIEHUS C Y4ETOM 3a/ad TMPE3CHTAIUU |
0COOEHHOCTEH ayJUTOPUH.

CoTpyaHnuecTBo:

® [OHUMAaTh U HCIOJB30BATh MPEUMYIIECTBA KOMAHIHOW W MHAUBUIYaTbHOW PaOOTHI MIPU

pemieHnn  y4eOHBIX ~ MaTeMaTHMYeCKWX 3a7ad; M[pPUHUMATh Ielb  COBMECTHOU



JEeATeIbHOCTH, TUIAHUPOBATh OPraHMU3ALMI0 COBMECTHOW PabOTHI, paclpenesiaTh BHJbI
paboT, moroBapuBaThCs, 0OCYXKIATh MPOIECC U PE3YNIbTaT pabOThl; 0000IMIaTh MHEHUS
HECKOIBKHUX JIIOJICH;

y4acTBOBAaTh B IPYMIIOBBIX (opmax paboTsl (00CYKaeHHS, 0OOMEH MHEHHUSIMU, MO3TOBBIC
HITYPMBI U JIp.); BBIIOJHITH CBOIO YacTh pabOTHl U KOOPAMHUPOBATH CBOU JICHCTBUSA C
JIPYrUMH YWICHAMHA KOMaHJbI; OIICHUBATh KAY€CTBO CBOETO BKJIA/a B OOIIMIA MPOIYKT 11O
KPUTEPHSIM, CHOPMYITHUPOBAHHBIM YYAaCTHUKAMHU B3aMMOICHCTBUSI.

3) Vuusepcanvhvie pecynamuenvle Oelicmsus o0b6ecneuusarom @Gopmuposanue CcmviClo8biX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranu3anus:

CaMOCTOSITEJIbHO COCTaBJISITh IUJIaH, aIrOPUTM pEUIeHUs 3a7aud (WM €ro 4vacThb),
BBIOMpATh CIOCOO pemieHus ¢ Y4ETOM HMMEIONIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEeHTHpPOBAaTh M KOPPEKTUPOBATh BAPUAHTHI PEIIECHUN C Y4ETOM
HOBOM HHpOpMALINH.

CaMOKOHTPOJIb:

BIIAJIETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJI Ipoliecca M pe3yibTaTra pelieHus
MaTeMaTUYEeCKOM 3a1auHu;

MPENBUJIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PELIEHUH 3aJaud, BHOCHUTH
KOPPEKTHUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB, HAMJIEHHBIX OIIMOOK,
BBISIBIIEHHBIX TPYJHOCTEH;

OIICHMBAaTh COOTBETCTBUE pE3yJibTaTa JEATEIbHOCTH MOCTABICHHOMN LIETH U YCIOBHSIM,
OOBSACHATH MPUYMHBI JOCTH)KEHUS WM HE JOCTHKEHUS LIEIH, HaXOAUTh OIIHUOKY, 1aBaTh
OIIEHKY IPUOOPETEHHOMY OTIBITY.

IIpenmeTHble pe3yabTaThI:
5 kuaace
Apudpmeruka. Uncsia v BbIYUCIEHUS

[ToHumaTth ¥ NPaBUIBHO YMOTPEONISATh TEPMHUHBI, CBSI3aHHBIE C HATypaJIbHBIMU YHCIaMH,
OOBIKHOBEHHBIMU U JIECATUYHBIMU APOOSMHU.

CpaBHUBaTh U YIOPSAI0UMBATH HATYPAJIbHBIE YUCIIA, CPABHUBATH B MPOCTEUIINX CIIydasx
O0OBIKHOBEHHBIC JIPOOH, IECATHYHBIE APOOH.

COOTHOCHTHh TOYKY Ha KOOPJIWHATHOW (YHUCIOBOM) MPSIMOM C COOTBETCTBYIOIIUM €H
YHCIIOM M HM300pa)kaTh HaTypajbHbIE YHWCJIa TOYKAMU Ha KOOPIAMHATHOM (YUCIIOBOIL)
MPSMOIA.

Boinonusate apudmMernueckre ASMCTBUsI ¢ HATYpaIbHBIMU YHUCIaMH, C OOBIKHOBEHHBIMU
Opo0siMM B MpocTeHmuX ciydasx. 6 BBINOTHATH NpOBEpKY, MPUKHUIKY pe3yibTara
BBIYMCIICHU .

Oxpyriarh HaTypallbHbIE YUCIA.

Penrenne TeKCcTOBLIX 32124

Pemars TCKCTOBBIC 3aJa4u apI/I(bMeTI/I‘leCKI/IM crocobom n C IIOMOIIIBIO
OPraHu30BaHHOT'O KOHCYHOI'O nepe60pa BCCX BO3MOXKHBIX BAPHUAHTOB.

Pemars 3alaud, COJACpKaAIUEC 3aBUCHUMOCTH, CBA3bIBAIOINEC BCIIMYHUHBI: CKOPOCTD,
BpEMs, paCCTOSIHUE, I€HA, KOJINYECTBO, CTOUMOCTb.

Hcnons30BaTh KpaTKHC 3aI1lucCu, CXEMbI, Ta6J'II/II_IBI, 0003HaYECHUS ITpyu pCUICHNUU 3a1a4.
Ilonp30BaThCsl OCHOBHBIMHU —€AWHUIIAMH U3MCPCHUA: 1CHBI, MACChbl; PpPAaCCTOSMHU,
BpPEMCHHU, CKOPOCTH; BBIPAXKATb OJAHU CAUHHUILIBI BEJIMUUHBI YCPE3 APYTUC.

I/I3BH6KaTL, AHAJIN3UPOBATh, OUCHNUBATDH I/IH(I)OpMaI_[I/IIO, MMpEACTAaBJIICHHYIO B Ta6J'II/II_Ie, Ha
CTOI0YaTOU AuarpaMme, HHTCPIIPETUPOBATL MPCACTABJICHHLIC JIAaHHBIC, HCIIOJIB30BATH
JAaHHBIC ITPpHU PCIICHUU 3a1a4.

Harasgnas reomerpust

ITonp30BaThCs rCOMCTPUYCCKUMHU TMIOHATUAMHU: TOYKa, IHIpsAMast, OTPE30K, JIy4, YTIoJl,
MHOTOYTI'OJIbHUK, OKPY’KHOCTb, KPYT.



[TpuBoauTH MpHMEPHl OOBEKTOB OKPYXKAIOIIETO MHUpPA, MMEIOUMX (opMy H3y4EHHBIX
reOMEeTPUIECKUX Huryp.

Hcnonb30BaTh TEPMHUHOJIOTMIO, CBSI3aHHYIO C  yIVIAMU: BEpPIIMHA CTOPOHA; C
MHOTOYI'OJIbHUKAMU: YIoJI, BEpPIIMHA, CTOPOHA, AMArOHallb; C OKPYKHOCTBIO: PaaUyC,
IMaMeTp, LIEHTP.

N300pakaTh W3yueHHBIE TeoMeTpuyeckre (UTyppl Ha HEITMHOBAHHOM M KJIETYAaTOMH
Oymare ¢ HOMOUIBIO LIUPKYJIS U JTUHEHKU.

Haxomuth IMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C IOMOILIBIO JHHEHUKH,
CTPOUTH OTPE3KU 3aJaHHOMU JUIMHBI, CTPOUTH OKPY>KHOCTh 33JJaHHOT'0 pajuyca.
Hcnonb3oBate CBOWMCTBA CTOPOH M YIVIOB HPSIMOYrOJIbHMKA, KBajpara [Uisl HX
IIOCTPOEHHUSI, BBIYMCICHUS IUIOLIAAN U IEPUMETPA.

Bbraucnare nmepuMeTp M IUIOIAAb KBaJpaTa, MPsSMOYTOJIbHUKA, (DUTYp, COCTABICHHBIX
13 NMPSMOYTOJIbHUKOB, B TOM uncie Gpuryp, n3o0pak€HHbIX Ha KieTyaTol Oymare.
[Tonb30BaTbcsi OCHOBHBIMH METPUUECKUMU €IUHHUIIAMU W3MEPEHMs JJIUHBI, IJIOLIAIHN;
BBIPA)KaTh OJTHU €IMHUIIbI BETUYUHBI UEpe3 IpyTrHe.

Pacno3naBate napasuienenumnesn, KyO, UCHOJIB30BaTh TEPMUHOJIOTHIO: BEpIIMHA, PeOpo
rpaHb, U3MEPEHMSI; HAXOIUTh U3MEPEHHUSI NTapaliesienunesaa, Kyoa.

Boruncnsate 00b€M KyOa, mapajienenunesa 1no 3aJaHHbIM U3MEPEHHUsM, M0JIb30BaThCs
eAMHUIIAMU U3MEPEHUS 00BhEMA.

Pemath HecnoxkHble 3a7jaud Ha U3MEPEHUE T€OMETPUUYECKUX BEJIIMYMH B MPAKTUYECKUX
CUTYaIUsX.

6 KJacc
YucJia 1 BBIYUCJICHUA

3HaTh ¥ IOHUMATh TEPMHUHBI, CBSI3aHHBIC C PA3JIMYHBIMU BHJIAMH YUCEIl M CIIOCO0aMHU MX
3aMuCH, TIEPEXOIUTH (€CITH 3TO BO3MOXHO) OT OJTHOM (hOPMBI 3aIMCH YKCIa K IPYTOH.
CpaBHUBaTh M YNOPSAOYMBATH LiEJble YMCIa, OOBIKHOBEHHbIE M JECATUYHBIE ApoOH,
CpaBHHMBATh YUCJIa OJTHOTO M Pa3HbIX 3HAKOB.

BoinonHsATe, couerasi yCTHbIE U MUCbMEHHbIE MPHUEMBI, apupMETHUYECKUE NEHCTBUS C
HaTypaJIbHBIMU M LEJIBIMH YHWCIaMH, OOBIKHOBEHHBIMH M JECATUYHBIMU APOOSIMH,
MOJIOKUTEITFHBIMU U OTPUIATEIbHBIMU YHCIIAMHU.

BoruncnsaTe 3HauUEHUS YUCIOBBIX BBIPQKEHUN, BBINOJIHATH MPUKUAKY M OLCHKY
pe3ynbTaTa BBIYUCICHUN; BBINOJHATH NPeoOpa3oBaHUsl UUCIOBBIX BBIPAKECHUH Ha
OCHOBE CBOMCTB apr(PMETHUCCKUX JICHCTBUH.

CoOTHOCUTH TOYKY Ha KOOPJIMHATHOW MPSMOIMl C COOTBETCTBYIOUIUM €M YHCIOM U
n300paxkaTh YKciIa TOUKaMHU Ha KOOPJMHATHOMN MpsAMOil, HAXOUTh MOYJb YHCIA.
CoOTHOCHUTH TOUKH B MPSMOYTOJIBHONM CUCTEME KOOPANUHAT C KOOPIUHATAMH 3TOM TOUYKH.
OKpyryaTh LeJble YKUcia U IeCATUYHbIE TPOOH, HAXOUTh MPUOIIMKEHHS YHCE.

YucJioBble U OyKBEeHHbIE BbIPAKEHHA

ITonumate u yrIOTpe6J'IHTB TCPMHHBI, CBA3AHHBLIC C 3aIIMCbIO CTCIICHU 4YMUCJIa, HAXOJAUTDH
KBaJpar Hu KY6 4qucCijia, BBIYHMCILITH 3HAYCHHA YHCIIOBBIX BLIpa)KeHPIﬁ, COACPpIKaAIIUX
CTCIICHH.

ITonp30BaThCs MMpU3HaKaMu ACIIMMOCTH, PACKIIaAbIBATh HATYpPaJIbHbIC YHCJIa Ha IIPOCTHIC
MHOXHTCIIN.

ITonp30BaThCs MaCIJ_ITa6OM, COCTAaBJIATH MPOIIOPIHHN U OTHOLICHUS.

Hcnons30BaTh 6YKBBI JJIAA 0003HAUCHHUST YHUCET Inpu  3arMcu  MAaTCMATUYCCKUX
BLIpa)KeHHfI, COCTaBJIATb 6YKB6HH]':>IG BbBIPpAKCHUA U (bOpMy.]'IBI, HaxXOAWUThb 3HA4YCHUA
6YKB6HHI>IX BBIpa)KeHHﬁ, OCYHICCTBJIAA HeO6XO,Z[I/IMLIe IIOACTAHOBKH U Hp606pa30BaHI/I}I.
HaxoauTe HEM3BECTHBIM KOMIIOHEHT PpaBCHCTBA.

Pelenue TeKCTOBBIX 32124

Pemate MHOTOIIArOBBIE TEKCTOBBIC 3aIa4H apI/I(I)MCTI/I‘-IeCKI/IM CII0CO00M.
Pemate 3aa4yu, CBA3aHHBIC C OTHOLICHHUCM, MPOIMOPHUOHAJIIBHOCTBKO BCJIWYUH,
NOpOoNCHTaMU; peilaTb TP OCHOBHLIC 3a/1aY1 HA I[pO6I/I W INPOLCHTHI.



e Pemare 3amauyd, COAEpXKalIME 3aBUCUMOCTH, CBS3BIBAIOLIME BEIWYUHBI: CKOPOCTb,
BpEMsl, DPACCTOSIHME, L€HA, KOJUYECTBO, CTOMMOCTH;, IIPOU3BOAUTEIBHOCTb, BpeEMs,
o0béMa paboOThl, HCHONB3YS apudmMeTHueckue MACUCTBUS, OLEHKY, MPHUKHIKY;
I10JIb30BATHCS €IMHULIAMY U3MEPEHUS COOTBETCTBYIOIIMUX BEJIMYHUH.

e CocraBnsaTh OyKBEHHBIC BRIPRKEHUS 110 YCIOBHUIO 3a/1a4H.

e U3Biekarh MHPOPMAIIIIO, TIPEJCTABICHHYIO B TAOIUIAX, HA TUHEHHOHN, CTOIOUATON HITH
KpYrOBOM JuarpaMMax, MHTEPIPETUPOBATh IPEIACTABICHHBIE JAaHHBIE; HMCIOJb30BaTh
JAaHHBIE TIPU PELICHUH 3a1a4.

e [lpeacraBisiTe HHGOPMALHKIO C TIOMOUIBIO TAOIUIL, TMHEHHON U CTOIOYATON JrarpaMm.

Harasignas reomMeTpus

e [lpuBoauTH MpHUMEPHl OOBEKTOB OKPYXKAMOIIETO MHpPA, UMEIOMUX (HOpMY H3yYEHHBIX
T€OMETPUYECKUX IUIOCKUX M MPOCTPAHCTBEHHBIX (GUTYp, TPHMEPHl PpaBHBIX U
CUMMETPUYHBIX QUTYP.

e U300paxaTh C NOMOIIbIO LUPKYJS, JHMHEHKH, TPAHCIOPTHpPAa HA HEJIMHOBAHHOW H
KJIeT4aTON Oymare H3ydeHHbIE IJIOCKHE IeoMeTpuueckue (urypsl M KOH(UTypaluu,
CUMMETpUYHbIE (PUTYPBI.

e [lonb3oBaTbcsi TEOMETPUYECKUMHU TOHATUSMU: PAaBEHCTBO (QUIYp, CHUMMETpHS;
HCI0JIb30BAaTh TEPMHUHOJIOTHIO, CBSI3aHHYI0 C CUMMETpUEH: OCh CHUMMETpPUH, IEHTP
CUMMETpPHUH.

e HaxoauTh BENWYHMHBI YIJIOB HW3MEPEHHUEM C IOMOIIbIO TPAHCIOPTHUPA, CTPOUTH YIJIbl
3aJlaHHOM BEJIMYMHBI, TMOJB30BAaThCSA IMPHU PEIICHUU 3aJad IPagyCHON Mepoil YIJIOB;
pacro3HaBaTh Ha 4epTekax OCTPbIN, IPSIMOM, pa3BEPHYTHIM U TYNOM YIJIBL.

e BoluncnaTe AMMHY JIOMaHOM, MEPUMETP MHOTOYTOJIbHHKA, MOJIb30BATHCA EAMHHUIIAMU
M3MepEeHus JJIMHBI, BEIpaXaTh OJHHU €IUHUIIBI U3MEPEHUSI ITTUHBI Yepe3 IpyTue.

e Haxomuts, HCIONIB3ysl YEPTEIKHBIE HHCTPYMEHTBI, PACCTOSIHUS: MEXKIY ABYMS TOYKAMH,
OT TOYKH JI0 IPSAMOM, JJIMHY ITYTH HA KBAJIPATHOM CETKE.

e Bpuucnate miuomane (GUryp, COCTaBICHHBIX M3 NPAMOYTOJBHUKOB, HCIOJIb30BATh
pa3OueHue Ha OPSAMOYTOJIBHUKH, Ha paBHble (QUIYpbl, JOCTpauBaHUE IO
IPSIMOYTOJIbHMKA; II0JB30BAaThCS OCHOBHBIMHM CIMHULAMHM W3MEPEHHsA IIOUIANN;
BBIPAYKATh OJITHU €IUHULBI N3MEPEHUS TUIOIAIN Yepe3 APYIHe.

e Pacno3HaBaTh Ha MOJEIAX U N300paKEHUSX MUPAMUAY, KOHYC, LIMIMHJP, UCTIOJIb30BATh
TEPMUHOJIOTHIO: BEpILIMHA, peOpo, 'paHb, OCHOBAHUE, Pa3BEPTKA.

e l300paxaTh Ha KjIeT4aTON Oymare NpsIMOYTOJIbHBINA NapaIesIeIHIe].

e Bpuucinate 00bEM  NpAMOYroJbHOIO  Mapajuleenuiesna, Kyba, IOJIb30BaThCA
OCHOBHBIMHM €IMHUIIAMHM H3MepeHHs] 00bEMA; BbIpaXKaTb OJHU EIUHMIIBI U3MEPEHUs
00BbEMa yepes apyrue.

e PemaThs HECIIOXKHBIE 33/1a4M HA HAXOKJICHUE T€OMETPUUYECKUX BEJIINYUH B MPAKTUYECKUX
CUTYaLUsIX.

Auaredopa 7-9 kaacc
Apudpmernka
Yuawuiicsa nayyumces:

MIOHUMATh OCOOEHHOCTHU AECATUYHON CUCTEMBI CUHUCIICHUS;
BbIpaXkaTh YHCJIAa B OKBUBAJEHTHBIX (opmax, BbeIOMpas Haubonee MNOAXOMAIIYI0 B
3aBUCHUMOCTH OT KOHKPETHOM CUTYyallWH;
BBITIOJIHATh BBIUMCIIEHUS] C OOBIKHOBEHHBIMU U JIECITUYHBIMHU APOOSIMH, cOYeTasl YCTHbIE U
MUCbMEHHBIE TPUEMBI BBIYUCIICHU;
UCIOJIb30BAaTh TIOHATHS M YMEHUS, CBA3aHHbIE C IIPOLEHTaMHM, B XOJE PpELICHUS
MaTeMaTHYEeCKUX 3ajad M 3aJad U3 CMEXKHBIX IPEIMETOB, BBINOIHATH HECIOKHBIE
MIPaKTUYECKHUE PACUETHI;

aHaM3UpPOBaTh TpagUKH 3aBUCUMOCTEH MEXIYy BeIMYMHAMU (PacCTOSHUE, BpeMms,
Temreparypa u T. I1.).

HCII0JIb30BATh MOHSTHS, CBA3aHHBIE C IEIMMOCTBIO HATYPaJIbHBIX YHCET;



® CpaBHHBATDh U YIOPAAOYUBATH PAlTMOHAJILHBIC YUCIIA,

. BBINIOJIHATh BBIYUCIICHUS C PAallMOHAIbHBIMM YMCIAMH, COYETash YCTHBIE U IHCbMEHHBIC
MIPUEMBI BBIYUCIICHUH, IPUMEHATD KAJIBKYJISATOD;
. HCIIOJb30BATh IIOHATUS WM YMEHMs, CBSI3aHHBIE C IIPONOPLUOHAIBHOCTHIO BEIWYMH,

MIpOoUCHTaMH, B XOAC PCHICHUA MATCMATUUYCCKUX 3ada4d M 3adad M3 CMCKHBIX MPCIAMCTOB,
BBIIIOJIHATD HECJIOXKHBIC ITPAKTUYCCKHUC paC‘-IéTLI;

Yuawuiica nonyuum 603m0%CHOCIb HAYUUMBCA.

* II03HAaKOMUTBCS C MO3UIIMOHHBIMU CUCTEMAMM CUUCIIEHHSI C OCHOBAHMUSIMU, OTIMYHBIMU OT
10;

*  yrIyOUTH M Pa3BUTH MPEJCTABICHUS O HATYPAJIbHBIX YHCIIAX;

* HayuduThCS UCIOJIb30BATH MPUEMBI, PALMOHAIU3UPYIOIINE BBIUMCICHUS, IPUOOPECTH HaBBIK
KOHTPOJIMPOBATh BBIYUCIIECHUS, BEIOMpast MOAXOIAUINHN ISl CUTYalluy CIOCo0.

YucaoBble 1 O0yKBeHHbIE BbIPAKEHHA

Yuawuucs nayyumces:

*  BBITOJIHATH OTEPAIH C YUCIOBBIMU BBIPAKEHHUSIMU;

* BBINOJIHATH IpeoOpa3oBaHusd OYKBEHHBIX BBIPAKEHUM (packpblTue CKOOOK, IpHUBEJIECHUE
MOJA0OHBIX CIIaraeMbIX);

* peuarh JUHEHHbIE YpaBHEHMSI, pelIaTh TEKCTOBbIE 3aa4l aIreOpanueckuM METOA0M.

Yuawuiica nonyuum 603mo4CHOCIb HAYUUMBCA.!

*  pa3BUTH MPEICTABICHUS O OYKBEHHBIX BBIPAKEHUSAX U UX IPEOOPa30BaAHUSIX;

* OBJAJCTH CIECNUATBHBIMUA MPUEMAMH PEIICHHs YPaBHEHHI, IPUMEHSITh armapar ypaBHEHUIH
IUTSL PEIICHNsT KaK TEKCTOBBIX, TaK W MPAKTHUECKUX 3a/ad.

YucsioBbIE MHOKECTBA.

Yuawuucs nayyumces:

* [IOHMMAaTh TEPMUHOJIOTMIO U CHUMBOJIMKY, CBS3aHHBIE C MOHSTUEM MHOXKECTBA, BBINOJIHSATH
olepalnuy HaJl MHOXKECTBaMH;

*  HUCMOJb30BATh HAYAJIbHBIC NIPEACTABICHUS O MHOXKECTBE ACHCTBUTEIbHBIX YHUCEIL.

Yuawuiica nonyuum 603moxicHoCms HAYUUMbCA.

*  pa3BUBAaTh MIPEJCTABICHUE O MHOXKECTBAX;

* pa3BUBaTh IPEJCTABJIEHHE O YHUCIE M UHUCIOBBIX CHUCTEMax OT HATypajJbHBIX [0
JeWCTBUTENIbHBIX YUCEN; O POJIM BBIYMCICHUN B IPAKTHKE;

*  DPa3BUTh U YIIIYyOUTh 3HAHUA O AECCATUYHOM 3alUCU JEHCTBUTENBHBIX YUCel (IEpUOJUUECKUe
Y HETIEPHOIMYECKHE TIPOoOH).

AsredOpanyeckue BbIpasKeHU s

Yuawuicsa nayyumces:

*  OHEepUPOBaTh IMOHATHAMU «TOXKAECTBO», «TOXKAECTBEHHOE IPeoOpa3oBaHUEy, peIllaTh
3aJauy, coeprkaiire OyKBeHHbIE JaHHbIe, paboTaTh ¢ opMynaMu;

*  BBIIOJHATH MpeoOpa3oBaHME BBIPAKCHUH, COJAEpXKAIUX CTENEeHU C HaTypalbHBIMU
NoKa3aTelsiMu;

*  BBIIOJHATH TOXKJECTBEHHbIE NpPeoOpa30BaHMs pPALMOHAIBHBIX BBIPAKEHUH Ha OCHOBE
IIPAaBUJI ICHCTBUHA Ha/l MHOTOWICHAMU;

*  BBIIOJHAThH PA3JIOKEHHE MHOTOWIEHOB HA MHOYKUTEIH.

. BBITMIOJIHATE MHOTOIIArOBbIE MPE0Opa3oBaHMs PALMOHATIBHBIX BBIPAXKEHUH, MPUMEHS
HIMPOKHI HabOp cocOOOB U MPUEMOB;

* IPUMEHATh TOXKJECTBEHHBbIE MPe0oOpa30BaHuUs JJs PELICHUs 3a7ad U3 Pa3IUYHBIX Pa3/esioB
Kypca.olepupoBaTh MOHIATHEM «KBAJPATHBIN KOPEHbY», IPUMEHSITh €ro B BHIUUCIECHUSX;

*  BBINOJIHATH IPeoOpa30BaHUE BBIPAKEHUH, COJIEpKAIUX CTENIEHH C LEIbIMH NT0Ka3aTeIsIMU U
KBaJIpaTHbIE KOPHHU;

* BBINOJHATh TOXKJECTBEHHBIE NPEOOpa3OBaHMs pPALMOHAIBHBIX BBIPAKEHHH Ha OCHOBE
MIPaBUJI ICHCTBUI HaJl MHOTOWICHAMH U areOpandecKuMu ApoOsMu;

Yuawuiics nonyuyum 603modcHocms Hay4umsca.

* BBIMOJHATH MHOTOIIArOBbIE IPEoOpa30BaHUs PAIMOHANBHBIX BBIPAKEHHUM, MPUMEHSSA
HIMPOKH HabOp coco00B U MPUEMOB;



. IIPUMEHATh TOXKJIECTBEHHBIE IPEOOpa3oBaHUs JJIs pPELIEHUs 3ajJad U3 pa3IM4YHBIX
pas3aeioB Kypca.

YpaBHeHus1

Yuawuiica nayyumes:

. pelars JIMHEWHbIE YPAaBHEHUS C OJIHOU IIEPEMEHHOM, CUCTEMBI IBYX YPaBHEHHUU C IBYMS
IIEPEMEHHBIMU;

. IIOHUMATh YPaBHEHHE KAK BAKHEHUIIYI0O MAaTEMaTHYECKYI0 MOJENb Ul OIMUCAaHUSA U
M3Y4YEHHUsS  pa3HOOOpa3sHBIX  pealbHBIX  CHUTyallul, peliaTrh TEKCTOBBIE  3aJauu
anredOpanyecKuM METOJIOM;

. MPUMEHSTH TpagUUecKre MPEACTABICHUS IS UCCISNOBAHMS YPAaBHEHHM, CCIICAOBAHUS
U pEIIEeHUs CHUCTEM YPaBHEHHM C JByMSA II€pEMEHHBIMU.PEIIATh OCHOBHBIE BHbI
palMOHAIBHBIX YPaBHEHHU C OJHOM INEPEMEHHOW, CUCTEMBI JBYX YpPAaBHEHMH C JBYMs
IIEPEMEHHBIMU;

. MPUMEHSTH rpaduuecKie IPeCTaBICHUS IS UCCIEA0BAHNS YPaBHEHUN, UCCIIEI0BaHUS
U PELICHUS CUCTEM YPAaBHEHHM C IBYMS IIEPEMEHHBIMU.

Yuawuiica nonyuyum 603m0x4CcHOCMb HAYYUMbCA.

. OBJAACTh CHEUUAIbHBIMM NPUEMAMH DPELICHHUsS YPAaBHEHWW M CHCTEM YpPaBHEHMII;
YBEPEHHO TMPUMEHATh anmapaT YpaBHEHMH [UIsl peUIeHHs pa3HOOOpasHbIX 3ajad U3
MAaTE€MAaTHKH, CMEXHBIX ITPEMETOB, IPAKTHKH;

. MPUMEHATh TpaduyecKue TMpeACTaBICHUS [JIs HCCIEeIOBaHUS YpaBHEHUM, CHCTEM
YpaBHEHUH, coJiepKalIuX OYKBEHHbIE KOO(PPUIIMEHTHI.
HepaBencrBa

Yuawuucsa nayyumces:

* TIOHMMAaTh TEPMHUHOJIOTHIO U CHMBOJIUKY, CBSI3aHHBIE C OTHOIIIEHUEM HEPAaBEHCTBA, CBOMCTBA
YHCIIOBBIX HEPABEHCTB;

* pemiarh JUHEWHbIE HEPABEHCTBA C OJTHOM MEPEMEHHON M UX CHCTEMBI; pellaTh KBaJapaTHbIE
HEpaBEHCTBA C OMOPO Ha rpaduuecKue MpeICTaBICHHUS;

* TMPUMEHSTH anmapaT HEPaBEHCTB JJIS PeLISHUS 3a7a4 U3 Pa3InyHbIX pas3AesioB Kypca.

Yuawuiicsa nonyuum 603M0x4CcHOCMb HAYYUMBCA.

* OBJIAJETh Pa3HOOOpa3HBIMU MpPUEMAMH JOKa3aTeIbCTBA HEPABEHCTB; YBEPEHHO MPHUMEHSThH
anmapaT HEpaBeHCTB JUIsl PEHICHHs pa3HOOOpa3HBIX MaTeMAaTUYECKUX 3a/Jad, 3aJad U3
CMEXHBIX ITPEIMETOB U MPAKTUKH;

* [pUMEHATh Tpaduyeckue NPEJCTABICHUS JUIi HCCIEIOBAaHUS HEPAaBEHCTB, CHUCTEM
HEPaBEHCTB, COJCPKAIUX OYKBEHHBIC KOI(PPHUITUEHTHI.

D yHKIUMH.

Yuawuiica nayuumces:

* T[OHUMaTh U HUCHOJB30BaTh (PYHKIIMOHANBHBIE MOHATHUS, SA3bIK (TEPMHHBI, CUMBOJUYECKHE
0003HAYCHHS);

* CTpOUTHh rpaduKu JUHEHHON (YHKIUN, HCCIeqoBaTh CBOWCTBA YHMCIOBBIX (DYHKIMN Ha
OCHOBE M3YUCHUS MOBEICHUS UX IPAPUKOB;

* TOHMMATH (PYHKIUIO KaK BOXKHEUIIYI0O MAaTEMAaTHUUECKYIO MOJEIb ISl OMMCAHUS MTPOLIECCOB U
SBJICHUN OKPYXKAIOIIET0 MHUpPa, MNPUMEHATh (DYHKIIMOHANBHBIA SI3bIK JUIS OINUCAHUS U
WCCIIeTIOBAHUS 3aBUCUMOCTEN MeX Ay PU3NUECKUMU BEIHUNHAMU;

* TPUMEHATH (POPMYIBI, CBSA3aHHBIE ¢ apU(METHUECKONH U TEOMETPHUECKON MPOTrpeccusiMu, 1
anmapat, c(OpMUPOBAHHBIN MPH U3YYEHUU JPYTHX Pa3/IeloB Kypca, K PEHICHHIO 33a/1ay, B
TOM YHCJI€ C KOHTEKCTOM U3 peaJIbHOM KU3HU.

Yuawuiicsa nonyuum 603M04CHOCMb HAYYUMBCA!

* TMPOBOJUTH HCCIEIOBAaHUS, CBS3aHHBIE C W3YYCHHEM CBOWCTB (YHKIHN, B TOM YHCIE C
WCIIOJIb30BaHUEM KOMIThIOTEpPA; Ha OCHOBE TpaMKOB M3yYCHHBIX (YHKIUN CTPOUTH OoJie
CIOXHBIE TpaduKu (KyCOYHO-33aJaHHBIC, C «BBIKOJIOTHIMUY» TOUKAMH U T. 11.);

* WUCTONB30BaTh (PYHKIMOHANBHBIE TMPEICTaBICHUS U CBOMCTBAa (YHKIMI [Uia peuieHus
MaTeMaTHYECKHUX 3a/1a4 U3 pa3InYHbIX pa3JieioB Kypca.

JJIeMEeHThI CTATUCTHUKH



Yuawuiica nayyumces:

*  HCIIOJIB30BaTh MPOCTEHIIINE CIIOCOOBI IPECTABICHUS U aHAJIN3a CTATUCTHYCCKUX TAaHHBIX;

* pemiatb KOMOMHATOPHBIE 337a4U Ha HAXOXKECHUE KOJUYECTBA OOBEKTOB WIIM KOMOMHAIIHH.

Yuawuiica nonyuum 603MOMCHOCb HAYYUMBCA!

* mpuoOpecTy MEepPBOHAYAIBHBIN OIMBIT OpPraHu3aluu cOOpa JNaHHBIX MPU MPOBEACHUU OMPOCca
OOIIECTBEHHOTO MHEHHS, OCYIICCTBIISATh MX aHAIM3, MPEICTABISATh PE3YJIbTAaThl OMpoca B
BH/JIE TAOJIHIIBI, TUATPAMMEI;

*  HAyYUTHCS HEKOTOPBIM CIICIUATBHBIM MPUEMaM pelIeHHs] KOMOMHATOPHBIX 3a/1a4.

DJIeMeHThI MPUKJIATHONH MaTeMAaTHKHU

Vuawuiica nayyumces:

. HCMOJIb30BATh B XOJI€ PEIICHUA 3a7ad 3JEMEHTapHbIE MPEACTABICHUS, CBS3aHHBIE C
MPUOTMKEHHBIMU 3HAYCHUSIMU BEJTHYNH;

. WCIIONb30BaTh MPOCTEHIIINE CMOCOOBI TPEACTABICHUS W aHajdu3a CTaTUCTUYECKHX
JIaHHBIX;

*  HaXOJUTh OTHOCHUTEJBHYIO YaCTOTY M BEPOSITHOCTD CIy4allHOTO COOBITHS;

* pemaTh KOMOMHATOPHBIC 33/1a4M HA HAXO0XKJICHUE YnClia 00bEKTOB MJIM KOMOWHAIIHM.

Yuawutics nonyuum 603MOHCHOCMb HAYUUMBCA.!

. MOHATh, YTO YHCIIOBBIE JAHHBIE, KOTOPBHIE WCIOJB3YIOTCS JUISI XapaKTePUCTUKHU
00BEKTOB OKPYKAIOIIEr0 MHPA, SBISIOTCS MPEUMYIIECTBEHHO MPUOIMKEHHBIMU, YTO TIO
3amMUCU  MPUONIKEHHBIX 3HAUCHUM, COJEp)KAIMUXCs B HWH()POPMAIMOHHBIX HMCTOYHHUKAX,
MOYHO CYAHWTH O MOTPEITHOCTH MPHUOTUKEHUS;

* TIOHATH, YTO TIOTPEITHOCTH pE3yJabTaTa BBIYUCICHUNW JOJDKHA OBITH COM3MEpUMa C
MTOTPEITHOCTHIO0 UCXOTHBIX JTAHHBIX;

. MPUOOPECTH TEPBOHAYAIBHBIA OMBIT OPraHW3allid cOOpa MaHHBIX MPU MPOBEICHUU
ompoca OOIIECTBEHHOTO MHEHHS, OCYIIECTBIISTh WX aHalU3, MPEACTABIATh PE3YIbTaThl
ompoca B BHJIC TAOJIUIIBI, AHATPAMMBI;

*  TIpHOOPECTH OMBIT MPOBEIACHUS CIY4alHBIX JIKCIIEPUMEHTOB, B TOM YHCIIE C TIOMOIIBIO
KOMIIBIOTEPHOTO MOJICTTUPOBAHUS, MHTEPIPETALIUH UX PE3yIbTATOB;

*  HAYYUTHCS HEKOTOPBIM CHCIHATBHBIM MMPUEMAM PEIICHHUS KOMOMHATOPHBIX 3a/1a4.

AJredpa B HCTOPHYECKOM Pa3BUTHH.

Yuawuiicsa nonyyum 6o3moorcnocmo:

* TI0O3HAKOMHTKCS C UCTOpUEH (OPMUPOBAHUS MATEMATHYECKOTO S3bIKa, 3apOXKICHHUE anreOpsl,
C KHUTOM 0 BOCCTAaHOBJICHUH M MPOTUBONOCTaBICHUH MyxaMmmesa anb-X0ope3Mu.

* y3HaTh Kak 3apoamiachk uaes koopauHar (®. Buer, P. [lekapr);

* y3HaTh CTapUHHBIC MEPhl JIMHBI, BBEJACHHWE METpa KaK €IUHHMIIBI JUIMHBI, METPHUYECKYIO
cucremy mep B Poceun, B EBpore.

* Y3HATh OTKPBITUE HPPALHOHAIBHOCTH, WCTOPUIO BO3HUKHOBEHHUS (GOpMYyN A peuIeHUs
ypaBHeHu# 3-i1 u 4-i1 cTeneHei.

* 3HATh NPUMEPbl MAaTEMATHUYECKUX OTKPBITUW U HX AaBTOPOB B CBS3M C OTCYECTBEHHOM M
BCEMUPHOW UCTOPHUEN;

* [IOHUMAaTh POJIb MATEMATUKHU B pa3BUTUHU Poccuu.

I'eomerpus 7-9 kaace

I'eomeTpuuyeckue purypbl

* IOJb30BAaTHCS SI3BIKOM T'E€OMETPUM Ul ONMCAHMSA INPEAMETOB OKPYKAIOLIETO MUpa U UX
B3aUMHOIO PaCIOJIOXKEHUS;

* pacmo3HaBaTb W H300pakaThb Ha 4YepTekaxX M PUCYHKAX TEOMETpHUECKHEe (QUIypbl U HX
KOMOMHAIINH;

s KJaccu(UIMPOBATh FEOMETPHUECKUE (PUTYDHI;

*  HaXOJUTh 3HAYEHUS JJIMH JIMHEHHBIX 3JIEMEHTOB (PUTYp U MX OTHOULICHHUS, IPATYCHYIO MEPY
yriaos ot 0° o 180;

*  JIOKa3bIBaTb TEOPEMBI;



pemaTh 3aa4M Ha JI0Ka3aTeIbCTBO, OMUPAsACh HA H3yYCHHBIE CBOMCTBA (PUTYp U OTHOIICHHA
MEKly HUMH U IIPUMEHS U3Y4ECHHbIE METO/Ibl 10KA3aTEIIbCTB;

peuiaTh HECJIOKHbBIE 3aa4l Ha IIOCTPOEHUE, IPUMEHSS OCHOBHBIE aJITOPUTMBI IIOCTPOEHUS C
IIOMOIIIBIO IUPKYJIS U JIMHEUKH;

peuiaTh IPOCTEUININE IUIAHMMETPUYECKHUE 3aJa4d.pacliO3HaBaTb Ha 4YEPTEKax, PUCYHKax,
MOJIJISIX M B OKPY)KAIOIIEM MHpPE IUIOCKHE U IPOCTPAHCTBEHHBIE T€OMETpUYECKHe (PUTYpHI 1
UX DJIEMEHTHI;

CTPOMTH YTJIbl, ONIPEACIIATH UX TPALYCHYIO MEPY;

pacno3HaBaTb U H300paxaTh pPa3BEPTKM KyOa, MPSAMOYTOJbHOIO Mapaiesenurena,
MIpaBUJILHON UPaMU/IbL;

OTIpEeNeNATh 1O JUHEHHBIM pa3MepaM pa3BEPTKH (UTYpPHI JIMHEHHBIE pa3sMephl CcaMmoi
¢burypsl 1 Ha060pOT;

BBIYHCIATE 00BEM MPSAMOYTOIBHOTO Mapajuiesienunena u Kyoa.

OBJAJCTh METOJAMM pELICHUs 3a7ad Ha BBIYHMCICHUE M JIOKA3aTENbCTBO: METOJAOM OT
MPOTUBHOTO, METOAOM  I[0J00Ms, METOJOM TIepedopa BapUaHTOB U METOJOM
r€OMETPUYECKUX MECT TOYEK;

OBJIAJCTh TPAAUIIMOHHON CXEMOW PEIICHMs 3a7ad Ha MOCTPOCHHE C MOMOIIBIO LIUPKYIS H
JIMHEWKU: aHAJIU3, IOCTPOEHUE, T0KA3ATEIBCTBO U UCCIEA0BAHUE;

HAay4HUThCsl pelmaTh 3aJa4d Ha IOCTPOCHHE METOJOM TI'€OMETPUYECKHX MECT TOYEK U
METOA0M MOJ00US;

HayYUTHCS BBIUUCIATH 00bEM MPOCTPAHCTBEHHBIX M'€OMETPUYECKUX (UTYp, COCTaBICHHBIX
W3 IPSIMOYTOJIBHBIX MapajuIeIeIUuIIEOB;

YTIyOUTh ¥ Pa3BUTh NPEACTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (QUTYpaxX;
Hay4HUTHCS] IPUMEHSATH MTOHATUE PA3BEPTKHU JUIS BBINOJHEHU S IPAKTUYECKUX PACYETOB.

H3mepenne reoMeTpu4ecKHUX BeJTUYHH

WCIIOJIb30BaTh CBOWCTBA M3MEPEHUS JJTUH, YIIIOB,IPaIyCHONU MEpHBI yIJia;

pemaTh MPaKTHYECKUE 3a/1aud, CBS3aHHBIE C HAXOXKJACHUEM T'E€OMETPUYCCKHX BEIUYHUH
(ucmoib3ys Mpu HEOOXOAMMOCTH CIIPABOYHUKH U TEXHUYECKHE CPEACTBA).

BBIUMCIIATh TUIOMAAA (UTYp, COCTaBICHHBIX M3 JBYX WM 0Oojiee MPSIMOYTOJBHUKOB,
napaieIorpaMMOB, TPEYT OJIbHUKOB;

BekTopsl

OTEepUpOBaTh TMOHATUSMU: BEKTOP, CyMMa BEKTOPOB, KOOpDAMHATHI Ha IUIOCKOCTH,
KOOpPJIMHATHI BEKTOPA;
OTHMCHIBATHIIOHATHS BEKTOPHBIX U CKaJSPHBIX BeIUYUH. WimocTpupoBaTh MOHATHE BEKTOPA.
@opMyIHpOBaTh OMpPENEICHUS: MOIYIs BEKTOpa, KOJUIMHEAPHBIX BEKTOPOB, PaBHBIX
BEKTOPOB, KOOPAMHAT BEKTOPA, CyMMbI BEKTOPOB, Pa3HOCTH BEKTOPOB, MPOTUBOIMOJIOKHBIX
BEKTOPOB, YMHOXKEHHUSI BEKTOpa Ha YHCIIO, CKAJISIPHOTO MPOU3BEICHUSI BEKTOPOB; CBOMCTBA:
PaBHBIX BEKTOPOB, KOOPIMHAT PaBHBIX BEKTOPOB, CIIOKEHUS BEKTOPOB, KOOPJIUHAT BEKTOpa
CYMMBI U BEKTOpa Pa3HOCTHU JIBYX BEKTOPOB, KOJUTMHEAPHBIX BEKTOPOB, YMHOKEHUS BEKTOpa
Ha YKCIIO0, CKAJSIPHOTO MIPOU3BEICHUS IBYX BEKTOPOB, MEPIECHIUKYISIPHBIX BEKTOPOB.
JIOKa3bIBaTh TEOPEMBI: O HAX0KJIEHUU KOOPAMHAT BEKTOPA, O KOOPAUHATAX CYMMBI U
Pa3HOCTH BEKTOPOB, 00 YCITIOBUU KOJUTHHEAPHOCTHU JABYX BEKTOPOB, O HAXOXKIACHUN
CKaJISIPHOTO TIPOU3BENICHUS JIBYX BEKTOPOB, 00 YCIIOBUU MEPIEHAUKYISIPHOCTH.
HaXOJHUTh KOCUHYC yria MEX]y IBYMsI BEKTOPAMH.
MPUMEHSTH U3YUCHHBIE OTIPEACTICHHS, TEOPEMBI U (POPMYIIBI K PELICHUIO 3a/1a4
WCIIOJb30BATh BEKTOPBHI MJIsl PEIICHHs] MPOCTEMIIMX 3a7ad Ha OMpPEJEIeHUE CKOPOCTU
OTHOCHUTEIILHOTO JBUKEHUS;
MIPUMEHSTHh U3yUCHHBIE OTIPEACTICHUS, TEOPEMBI U (POPMYITBI K PEIICHUIO 3a/1aY;
OBJIJIETh BEKTOPHBIM METOJIOM JIJISl PEILICHUs 3aa4 Ha BEIYMCIIEHHE U IOKA3aTeNbCTBO;

* TPUOOPECTH OMBIT BBHIMIOJHEHUS MPOEKTOB Ha Temy «lIprMeHeHne BEeKTOPHOTO MeToAa

MIpU PEILICHUHU 3a/1a4 HA BBIYMCIIEHUE U JOKA3aTeJIbCTBOY.



BCPOﬂTHOCTL U cTaTHCTHKA 7-9 KJaacc

N3Bnekarp u mpeoOpa3oBbIBaTh HH(OpPMANHIO, TMPEACTABICHHYIO B BUAC TaOJHIL,
Irarpamm, rpauKoB; MPEACTABIISATh JAHHBIE B BUJIE TAOIUII, IUarpaMm, rpadukoB.
OnuceiBaTh JaHHBIE C MOMOIIBIO CTATUCTMUYECKUX MOKAa3aTeNe: CpeHUX 3HAYCHHUU U
Mep paccerBaHus (pa3Max, TUCIEPCUsl U CTAHJIAPTHOE OTKIOHEHUE).

HaxonuTh 9acTOThl YHCIIOBBIX 3HAUEHUH M YaCTOTHI COOBITHH, B TOM YHCIE IIO
pe3ynbTaTaM U3MEPEHHUN 1 HaOIIOACHUH.

Haxomuth BepoOSITHOCTH ClaydyalHbIX COOBITMH B ONBITaX, 3Has BEPOSATHOCTU
AJIEMEHTAPHBIX COOBITHIA, B TOM YHCJIE B OIBITAX C PABHOBO3MOYKHBIMH JIEMEHTAPHBIMH
COOBITHSIMH.

Hcnonb3oBarh rpaduyeckiue MOAEIU: JEPEBO CIy4allHOTO 3KCIEPUMEHTA, Juarpammbl
Dlinepa, unciaoBast npsmasi.

OnepupoBaTh MOHSATUSMH: MHOXECTBO, IOJMHOYECTBO; BBITIOJHITH OMEpPAlUA Haj
MHO>XECTBAMH: OOBEAMHEHHUE, TepeceueHue, AOMOTHEHUE; TEPEUUCATh SIEMEHTHI
MHOYECTB; IPUMEHSITHh CBOMCTBA MHOXKECTB.

Ucnonws3oBath Tpaduueckoe MpencTaBlIeHWE MHOXKECTB M CBS3EH MEXKIYy HUMHU IS
OTIMCAHUsI MPOIECCOB U SIBJIICHUI, B TOM YHCJIE MPU PEUISHUU 3a7a4d U3 APYTrux y4eOHBIX
MPEAMETOB U KYPCOB.

Pemrate 3amaum opraHM30BaHHBIM MEpe0OPOM BapHAHTOB, a TAKXKE C HMCIOJb30BaHUEM
KOMOMHATOPHBIX TIPABUI K METOIOB.

Hcnonws30Bath onucarenbHbIe XapaKTEPUCTUKH JJIsI MACCHBOB YHCIIOBBIX JJAHHBIX, B TOM
YHUCJIe CPEHUE 3HAUYCHUS U MEPhI pacCenBaHUSI.

Haxomuth dYacTOThl 3HAYEHWH © YacTOThl COOBITHS, B TOM UHCJE TOJB3YAICh
pe3ynbTaTaMu MPOBEACHHBIX U3MEPEHUI U HAOTIOICHUH.

Haxonuth BeposTHOCTH ciyyailHBIX COOBITHI B M3y4€HHBIX ONBITaX, B TOM YHCIE B
OTBITaX C PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH, B CEPHUSX UCIBITAHUNA [0
IIEPBOI0 yCIeXa, B CEpUsIX UCIBITAaHUM bepHymin.

HNmeTs npencraBieHue o CIIy4aiHOM BETMYMHE U O PaCIIPECIICHUU BEPOATHOCTEM.
Nwmerts npeacTaBieHne o 3aK0HE OOJIBIINX YKCEN KaK O MPOSBICHUU 3aKOHOMEPHOCTH B
CIIydaifHOM M3MEHYMBOCTHU U O POJIM 3aKOHA OOJIBIIMX YKCEN B MPUPOJE U OOIIECTBE.






