NHapuk

Moanucan ucbposoit
noANUCsIo; Vapukiesa
atuma UapucosHa
DN: O=I50Y COlll
Ni13 r.Haapans, CN=
MHapukesa datima
Vnpucosra, E=
inarkieva fatima64@

daTtnmar::

AHHOTan M K pa6o4e nporpamme npejgmera «MaTemaTuka»

Pabouyas mnporpamma y4ye6GHOro mnpeaMera «MaTeMaTHKa» Ha YpPOBHE OCHOBHOrO OOIIEro
06pa3oBaHUs COCTaBJE€HAa B COOTBETCTBHU C TPeOOBAHUSMH, YTBepKAEHHbIMU PenepasbHBIM
roCyZlapCTBEHHBIM 06pa30BaTe/IbHbIM CTaHJAPTOM OCHOBHOTO 0611[er0 06pa30BaHMUs.

Paboyas nporpamMma yye6Horo npegmeta «MaTteMaThKa» J[AJs ydaluxcsa 5-9 kjaccoB pa3paboTaHa

Ha OCHOBAHHHU CJIeAYHOIIHNX HOPMATHUBHO-IIPABOBBIX JIOKYMEHTOB 1 MaT€pHUaAJIOB:

denepanbHOro 3akoHa "06 o6pa3zoBanuu B Poccuiickot @enepauuu’” ot 29.12.2013 Ne 273-03
(1.6 cT.28);
denepasbHOrO TroOCyJapCTBEHHOTO 00pa30BaTeJNbHOTO CTaHJAapTa OCHOBHOIO OOILEro
o6pa3oBaHusl (nmpukas MuHucTepcTBa npocBeuieHUss Poccuiickont ®Pepepanuu Ne287 ot
31.05.2021);

IpUMepHON paboyell MporpaMMbl IO MaTeMaTUKe Ha YpOBHe OCHOBHOTO 06Liero
o6pa3oBaHus AJsa 5-9 KJaccoB 06le06pa3oBaTebHbIX OpraHU3aldil (o400peHa peleHueM
denepasbHOro yye6HO-METOLUUYECKOTO 0O0beJUHEHUS MO 061eMy 0Opa30BaHUIO MPOTOKOJI
3/210t1 27.09.2021r.);

nporpamMmmbi«MaTeMaTUKa» i o6y4awiuxcsd 5-11 kJsaccoB 061e06pa3oBaTe/bHbIX HIKOJI

aBTopoB: C. M. Hukoabckuii, M. K. [Toranos, H. H. Pemernukos, A. B. llleBkuH..

Ilesin 06yyeHUs1 MaTeMaTHUKU:

dbopMHUpoBaHUE LIEHTPAJIbHBIX MAaTEMAaTUYECKUX MOHATUH (YKCII0, BEJIMYUHA, TeOMeTpUYecKas
durypa, mnepeMeHHas, BepOSATHOCTb, QYHKLUs), 0OecneyMBalOLUX NPEEMCTBEHHOCTb U
NepCHeKTUBHOCTb MaTeMaTU4YEeCKOTr0 06pa30BaHUs 00y4al0IIUXCS;

no/iBeieHMe O00Yy4YaloLUXCs Ha AOCTYNHOM /Jii HUX YPOBHE K OCO3HAHUIO B3aWMOCBSI3U
MaTeMaTUKH U OKpYyXKalollero MyUpa, NOHUMaHWe MaTeMaTHKU KaK 4acTu 00Liel KyJbTypbl
4yeJIOBe4YeCTBa;

pa3BUTHE UHTEJNEKTYaJlbHbIX U TBOPUYECKHUX CIIOCOOHOCTEN 00y4aloluXcs, N03HaBaTeJIbHON
aKTHBHOCTH, HCCJEe[0BATENbCKUX YMEHUN, KPUTUUHOCTHU MBbIILJIEHUS], UHTEpeca K U3yUYEeHUI0
MaTeMaTUKU;

dbopmupoBaHUe PYHKIMOHAIbHOW MaTeMaTUUYECKOW TPaMOTHOCTH: YMEHHUSl paclo3HaBaTh
NpOsBJIeHUS1 MaTeMaTUYeCKHWX NOHATHUH, OOBEKTOB U 3aKOHOMEPHOCTEW B peasbHbIX
)KU3HEHHBbIX CUTyallMSIX M MPU H3YYEeHUM [JPYyruxX Y4eOHbIX MpPEeAMETOB, MNPOSBJIEHUS
3aBUCUMOCTEN U 3aKOHOMepHOCTel, GOpMyJIMPOBATh UX HA I3bIKe MaTEMATUKH U CO3/1aBaTh
MaTeMaTU4yecKhe MOJIeJU, IPUMEHATh OCBOEHHBbIM MaTeMaTUYeCKUU annapart JJis pelleHUs
NPAaKTUKO-OPUEHTHPOBAHHBIX 33/lady, HWHTEePHPETUPOBATb U OLIEHUMBAThb MOJyYEHHbIE
pe3yJIbTaThl.

cbopMHUpoOBaTh y oOydaroluxcs (YHKIMOHAJbHYI TPaMOTHOCTb, BKJIOYAIOL[YI0 B ceOs B
KayecTBe HEOTbEMJIEMOW COCTaBJSAIOLEd yYMeHHe BOCIPUHUMMATb W  KPUTHUYECKHU
aHa/Ju3upoBaTh HHGOpMaAlLMIO, NpeACTaBJIeHHYI0 B pas3JU4HbIX QopMax, I[OHHUMAThb
BEPOSTHOCTHBIM XapaKTep MHOTUX peajibHbIX MPOLECCOB M 3aBUCHMOCTEHN, MPOU3BOAHUTH
NpoCTelllIe BepOSITHOCTHbIE PACYETHI.

M3y4yeHre MaTeMaTHKU HalpaBJIEHO Ha peaju3alyio cleyluX 3a4aY:

® CcUucremMmaTrud4eCkKoe pa3BHUTHE IIOHATHA 4YHUCJAQ, Bblpa6OTKa YMeHI/Iﬁ BBIINIOJIHATL YCTHO H

NMMCbMEHHO apI/I(l)MeTI/I‘{ECKI/Ie ﬂeﬁCTBHH Ha/J YU C/JIaMH, IepeBOANTDb IPAKTHUYE€CKHE 3aa41 Ha
A3BIK MATEMATHUKH,

® OBJIaJEeHHe CUCTEeMOM MaTeMaTH4YeCKHUX 3HaHUH U YMeHI/II‘/’I, HEO6XOAI/IMbIX AJid IpUMEHEHHA B

HpaKTquCKOﬁ AeATEeJIbHOCTH, U3YyYE€HUA CMEXXHbIX AUCLHHIIJIMH, IPOAOJIZKEHUA O6paBOBaHI/IH;
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® UHTeJ/JIEKTya/lbHOe Pa3BUTHe, GOPMHUPOBAHUE KAYeCTB JIMYHOCTH, HEOOXOJUMBIX 4YeJIOBEKY
JiIs1 TIOJIHOLLIEHHOW »KHW3HUM B COBPEMEHHOM O0O6LIecTBe, CBOMCTBEHHBbIX MaTeMaTHYeCKOU
JlesITeJIbHOCTU: SICHOCTH W TOYHOCTH MBbICJIH, KPUTUYHOCTH MBbIIJIEHUS], WHTYUIUH,
JIOTUYECKOT'0 MBbIIIJIEHUS], 3JIEMEHTOB aJrOPUTMUYECKON KYJAbTYypbl, MPOCTPAHCTBEHHbIX
npeJicTaBJeHU, CTOCOOHOCTH K MPEO0/I0JIEHUIO TPYAHOCTEH;

e dopMHpOBaHUE MpeACTaBJEHUN 00 HAedX U MeToJaX MATeMAaTHKU KaK YHHUBEPCAJbHOTO
s13bIKa HAYKHU U TEXHUKH, CPe/ICTBA MOJIeJINPOBAHUS SIBJIEHUH U MPOLIECCOB;
BOCIIMTAHHWE KyJbTYypbl JIMYHOCTH, OTHOLIEHHUSI K MaTeMaTHKe KaK K 4acTu
00111eYeI0OBEYeCKOM KYJIbTYpbl, UTPaKOLIel 0COOYIO POJib B 00LIIeCTBEHHOM Pa3BUTUU

C yuyérom mnporpamMMmbl BocnuTaHusa OO, B mnOporpaMMe OTpaXKaeTcd peasrd3alus
BOCIIMTATE/JbHOIO NMOTEeHLHa/a YpoKa MaTeMaTHWKH, KOTOpPbIM IpeAnoJiaraeT HUCIoJib30BaHHe
pas3/IMyHbIX BHUJAOB M GOpPM [JleATeJbHOCTH, OPUEHTHPOBAHHOMW Ha IieJieBble MPHUOPHUTETHI,
CBsI3aHHbIE C BO3PAaCTHBIMU 0COOEHHOCTSAIMU 00y4aroLUXCA:

v/ mpuBJieYeHHe BHUMAHUS 00YJYaIOIUXCsl K IEHHOCTHOMY acCleKTy U3y4aeMbIX Ha YPOKe sSIBJI€HHUH,
OpraHMU3alMI0 HUX paboThl C MOJyYaeMOW Ha YpOKe COLMaJbHO 3HAa4YMMOM HHbopMauued -
MHUIIMMPOBaHUe eé 06Cy>K/jeHUs1, BbICKa3blBaHUS 00y4alOLIMMHUCS CBOEr0 MHEHMUS 110 €€ N0BOJY,
BbIpabOTKa CBOEr0 K HEM OTHOILIEHUS;

v\ JIEMOHCTpAI{I0 O0Gy4YalIlUMCsl MPUMEPOB OTBETCTBEHHOIO, TPaXXJAaHCKOrO MOBE/JEHUH,
NpOSIBJIEHUS] 4eJIOBEKOJIIO6US U J06pocep/ieYHOCTH, uepe3 MNOoAG0p COOTBETCTBYIOLIErO
MaTepHaJsia [iJisl paboThbl Ha YPOKe, IP06JIEMHBIX CUTYallMU [J1s1 06CY>K/IeHUS B KJIaCCe;

v\ nmpuMeHeHHe Ha ypOKe MHTEPAKTUBHbIX GOpM paboThbl C 0GYYAIOIIMMUCS: UHTEJJIEKTYalbHbIX
UTp, CTUMYJIMPYIOLIMX MO3HABaTeJbHYH MOTHBALMIO 00YYaKOIIUXCH; AUJAKTUYECKOrO TeaTpa,
rje MoJiydeHHble Ha YpOKe 3HaHHUs OOBIIPBIBAIOTCS B TeaTPasbHbIX MOCTAHOBKAX; JUCKYCCHH,
KOTOpble Jal0T O00Yy4aloLIMMCs BO3MOXKHOCTb HNPHUOOPECTHU OIbIT BeJeHHUS KOHCTPYKTUBHOIO
Jiiajiora; rpynmnoBoil paboThl WM pabOThl B Mapax, KOTOpble yyaT 0Oy4arolUXcsl KOMaHAHOU
paboTe ¥ B3aHMO/IEMCTBUIO C APYTMMHU 06yYaIOIIUMHUCS;

v\ UHUIUUPOBAHUWE U MOAJEPIKKA HCCAeJ0BATEIbCKOW [JesATEJbHOCTH O06YyYaloLIMXCs B paMKax
peasusanMy UMHU WH/JMBHUJyaJbHbIX W TPYNIOBBIX HCCI€/0BATEJbCKUX IMPOEKTOB, YTO JacCT
06y4yarIUMCcsl BO3MOXKHOCTb MPUOGPECTH HAaBBbIK CAMOCTOSITE/IbHOTO pelleHUs] TeOpPeTHYeCKOU
npo6JsieMbl, HABbIK T€eHEPUPOBAaHUA U 0QOPMJIEHUSA COOCTBEHHBIX U/ieW, HABbIK YBaXKHUTEJbHOIO
OTHOIIEHUS K YyXUM HjiesiM, opOpMJIEHHBIM B paboTax JpYrux uccjepoBaTesield, HaBBIK
Ny6JMYHOTO BBICTYIJIEHUS Tepe], ayAUTOpUeN, apryMeHTUPOBAaHUU OTCTauBaHUSA CBOEW TOYKHU
3peHuUsl.

Y4eOHBIM MJIAHOM Ha U3y4eHUe NpeJMeTa « MaTeMaTHKa» oTBoAUTCs 875 yaca.
[Iporpamma peasnvsyeTcs:

- 1J1g 5kJ1acca B 06 beMe 175 4yacoB B roJi, 5 4acoB B Heie10;

- 1J14 6 Kiacca B o6'beMe 175 4yacoB B roJi, 5 4acoB B HeJeJIo;

- 1J1g 7-8 kyaccoB B 06'beMe 175 yacoB B roJi, 5 4acoB B HeJie/110%;

- 1J1g 9 KJacca B 06'beMe 175 yacoB B roJi, 5 4acoB B HeJieJIlo.

*B 7-9 ksiaccax MoayJsib «Anrebpa» - B 00béMe 3 4yaca, MmoAysb «[eomeTpusin- B 00bEMe 2 4aca,
MOJyJib « BEpOSITHOCTB U CTaTUCTHKa»- B 06béMe 1 yac.

[IporpaMma opyeHTHUPOBAHA HA UCII0JIb30BAaHHE yYEOHO-METOAUYECKOTO KOMILJIEKCa:

1. C. M. Hukoancknii, M. K. IToranos, H. H. Pemetnukos, A. B. IlleBkun. MaTemaTuka 5 kJacc.
2. C. M. Huxkoabckmii, M. K. ITorammos, H. H. Pemeraukos, A. B. llleBknn. MaTeMaTuka 6 KJacc.



©NO oA W

. C. M. Hukoanckuii, M. K. IToranos, H. H. PemeTtnukos, A. B. IlleBkun. Anre6pa 7 kKJacc.
. C. M. Hukoanckuii, M. K. IToranos, H. H. Pemetnukos, A. B. IlleBkun. Anreépa 8 ksacc
. C. M. Hukouasnckuii, M. K. IToranos, H. H. PemeTtnukos, A. B. llleBkun. Anre6pa 9 kusacc.
MoropenoB A.B. 'eoMeTpuda 7 KJacc.
Moropeno A.B.. l'eomeTpus 8 Kiacc.
Moropenoe A.B. 'eoMeTpuda 9 kJacc.

IlnanupyeMsble pe3y/ibTaTbhl 0CBOEHUS y4€GHOr0 NpeAMeTa

JINYHOCTHBIE pe3yJjbTaThl:

[laTpyoTH4YeCcKOoe BOCHMTAHHUE: MpOSIBJIEHHMEM HHTepeca K MPOULJIOMYy U HACTOSLEMY
pPOCCUUMCKOM MaTeMaTUKH, LEeHHOCTHbIM OTHOLIeHHWeM K JOCTUKEHUSM pPOCCUNCKUX
MaTeMaTHUKOB U POCCUMCKON MaTeMaTU4YeCKOU IIKOJIbl, K UCIIOJIb30BAHUIO 3THUX JOCTUXXEHUU B
JIPyrUx HayKax U IPUKJIaJHbIX chepax.

I'paxxaaHCKOoe U JYXOBHO-HPAaBCTBEHHOE€ BOCHHMTAHUE: TOTOBHOCTbIO K BbINOJHEHUIO
00513aHHOCTEN TpakJaHWHA W peayju3alldu ero npas, NpejCTaBJeHHEM O MaTeMaTH4YeCKUX
OCHOBax (QYHKIUOHUPOBAHUS pPa3JMYHbIX CTPYKTYp, SIBJE€HUH, MpoLeAyp TpParkJaHCKOro
ob1uiecTBa (BbIOOPHI, ONPOCHI K Ip.); TOTOBHOCTBIO K OOCYXKJEHUI0 3THYECKHUX MpPo0JieM,
CBSI3aHHBIX C MPAaKTUYeCKUM INpPHMEHEeHHWEM [JOCTMXKeHUM HayKH, OCO3HAaHUEM BaXKHOCTU
MOpPaJIbHO-3TUYECKUX IPUHIIMIIOB B JIeSITeJIbHOCTU YYEHOTO.

TpyaoBoe BocnuTaHMe: YCTAHOBKOUM Ha aKTUBHOE y4acTHe B pelleHWHU MPaKTUYeCKUX 3a4a4
MaTeMaTU4YeCKOW HaNpaBJEHHOCTH, 0CO3HAHUEM Ba)KHOCTU MaTEMATHU4YeCKOro 06pa3oBaHUs
Ha NPOTSXKEHUHN BCeU KU3HU JJ151 YCIIeIHOW NpodecCHoHaNlbHOM [1eITeJbHOCTU U pa3BUTHEM
HeoOXOJMMbIX yMEHHUH; OCO3HAaHHbIM BbIOOPOM UM NOCTPOEHUEM WHAUMBUAYAJIbHOU
TPAaeKTOPUU 0Opa30BaHUS W ’>KU3HEHHBbIX IJIAHOB C Y4YETOM JIMYHBIX HMHTEPECOB U
06111eCTBEHHbIX MOTPEOHOCTEN.

JcTeTHYecKOoe BOCOUTAHHE: CIOCOOHOCTBID K 3MOIMOHAJbHOMY U 3CTETUYECKOMY
BOCIIPUATHIO MaTeMaTU4YeCKUX OOBEKTOB, 33/la4, pellleHUH, pacCyKJeHUU; YMEHUI0 BU/EThb
MaTeMaTU4eCKHe 3aKOHOMEPHOCTH B UCKYCCTBe.

IleHHOCTH HAY4YHOr0 MO3HAHMSA: OpPUEHTAllMeN B /1€ATEJbHOCTH Ha COBPEMEHHYIO CUCTEMY
HAY4YHbBIX NpeACTaBJIeHUN 060 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YeJIOBEKa, MPUPOAbI U
0011leCcTBa, MOHUMaHUEM MaTeMaTH4YeCKOW HAayKU Kak cpepbl YeJ0BEYECKOU AesTeNbHOCTH,
3TanoB eé pasBUTUS U 3HAYUMOCTHU [Jis Pa3BUTHUSA LUBUJIM3ALMU; OBJIAJEHUEM S3bIKOM
MaTeMaTUKH U MaTeMaTU4YeCKOW KyJbTYPOU KaK CpeACTBOM MO3HAHUS MHUPA; OBJAJIEHUEM
NpPOCTEUIIMMU HaBbIKaMU UCC/I€L0BATENbCKOM A TeJbHOCTH.

dusnyeckoe BocnuTtaHue, GopMHUpOBaHHME KYJbTYpPbl 3J0POBbS M 3MOLUOHAJILHOIO
6J1aromnoJiy4vsi: TOTOBHOCTbI0 NPUMEHSTh MaTeMaTU4YeCKHe 3HAaHUsS B HHTepecax CBOEro
3/l0pOBbsl, BeJleHUs] 3/I0pOBOro o6pasa >XU3HM (340pOBOe MUTAHUe, COAJAHCUPOBAHHBIN
pexum 3aHATUH U OT/IbIXQ, peryJisipHas dusnueckas aKTHUBHOCTb);
chOopMUPOBaHHOCTbIOHABbIKA pedieKCUY, IPU3HAHMEM CBOETO MpaBa Ha OLIUOKY U TAKOI0 XKe
npaBa JAPyroro yesjaoBeKa.

JKoJioru4ecKoe BOCIIUTAHME: OpUEHTAallMer Ha MPUMEHEHMEe MaTeMaTUYeCKUX 3HAaHUM JIJis
pellieHUs 33a4 B 00JIaCTU COXPAHHOCTU OKPYKalollled cpejibl, IJIAHUPOBAHUS MOCTYNKOB U
OLleHKH UX BO3MOXXHBIX NOCJEJCTBUN [Ji1 OKPYKalolleil Cpesbl; 0OCO3HAHUEM TJ106aJbHOTO
XapaKTepa 3K0JIOTUYEeCKUX MTPOo6JIeM U yTEN HUX pelleHus .

JIMYHOCTHBIE Ppe3y/ibTaThl, oO6ecneYydBawIUe ajanTalui oO0yvyamumerocs K
U3MEHSAKIIUMCS YCJI0BUAM COLUATBHON U NPUPOAHON Cpebl: TOTOBHOCTBIO K I€UCTBUAM
B VCJOBHUSIX HEONpeJeJEHHOCTH, IOBBIIIEHHWIO YPOBHS CBOEM KOMIETEHTHOCTH 4Yepe3
NpPaKTUYECKYIO [1eITeJIbHOCTh, B TOM YMCJIe yMEHUE YUUThCS Y APYTUX JIIOJel, IpuobpeTaTh B
COBMECTHOM JIesiTeJIbHOCTU HOBble 3HAaHMUs, HaBbIKM W KOMIIETEHLMU U3 OIbITa
JIPYTUX;HE0OX0JUMOCTbI0 B GOPMUPOBAHMU HOBBIX 3HAaHUN, B TOM 4HcJae GOpMyIUPOBATH



uJieM, TOHATUSA, TUNOTe3bl 00 0O'beKTaX U SBJEHUSAX, B TOM 4YHUC/Je paHee He U3BECTHBIX,
0CO3HaBaTb JAePULUTbl COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEM, MJAaHHUPOBATb CBOE
pa3BUTHE; CIIOCOOHOCTbI0 OCO3HABATb CTPECCOBYIO CUTYAlMI0, BOCHIPUHHUMATb CTPECCOBYIO
CUTYaLUI0 KaK BbI30B, TPEOYIOIIUKA KOHTPMep, KOPPEKTUPOBATh IPUHUMaeMble pelleHUs U
JierucTBrd, OpMyJIMPOBATh M OLLleHUBATh PUCKU U NOCJIeACTBUA, QOPMUPOBATD OIBIT.

MeTanpeaMeTHbIe pe3yJIbTAThI:

5 Ki1acc

1) YHusepcasbHble no3HasameabHble delicmeaus obecneyusarom opmuposaHue 6a308bix
KOZHUMUBHbIX Npoyeccos obyuarowuxcsl (oceoeHue Memodos NO3HAHUS OKPYHcarujezo Mupa;
npumeHeHue 102UYeCcKUx, uccaedo8amenbCKux onepayull, ymMeHull pabomams ¢ uHgopmayueti).

Ba3oBble Jloru4ecKue JAeilCTBUS:

BBISIBJSATh W XapaKTEpPU30BaTh CYLIeCTBEHHble MPU3HAKU MaTeMaTHUUYECKUX OOBEKTOB,
MOHATHH, OTHOIIEHUH MeXAy TMOHATUAMU; GOPMYJIMPOBAThb ONpe/eeHUus TOHATUM;
yCTAHABJMBATh CYLIECTBEHHbIN MpPU3HAK KaacCUPUKALUK, OCHOBAHHUS /s 06O0OIIEHUS U
CpaBHEHHUS;

BOCIIPUHUMATh, POPMYJIUPOBATH U IPe06Pa30BbIBATH CYK/|€HHUS:

BBISIBJIATh MaTeMaTUYeCKHe 3aKOHOMEpPHOCTH, B3aMMOCBSI3U W NPOTUBOpeuYHsi B (aKTax,
JIaHHBIX, HAGJIIOAEHUSIX U YTBEPKAEHUSX;

JleJIaTh BBIBO/IbI C UCII0JIb30BAHHWEM 3aKOHOB JIOTUKH, YMO3aKJ/IIOYEeHHH 110 aHAJIOTHY;
NPOBOJUTh CAaMOCTOSITEJIbHO HECJIOXKHble Jl0Ka3aTeJbCTBA MaTeMaTH4YeCKHUX (aKTOB,
HPUBOJUTD IPUMeEPbI U KOHTPIIPUMEPHI; 060CHOBBIBATh COOCTBEHHBIE PACCYK/IE€HHUS;
Ba3oBble Mccieg0BaTe/IbCKUE JeiiCTBUS:

HCII0JIb30BaTh BOINPOCHI KaK HCCJIe0BaTeJbCKUH MHCTPYMEHT MO3HaHUSA; GOPMYJHMPOBATh
BOIPOCHI, apryMEeHTUPOBATh CBOIO MO3UIIMI0, MHEHHE;

NPOBOJUTh IO CAaMOCTOSTEJbHO COCTABJIEHHOMY IIJIAaHY HECJO0XXHbIH 3KCIIEPHUMEHT,
He6OoJIbIlIOe HCCJIeJOBAHHWE IO YCTAaHOBJIEHHUI0O OCOOGEHHOCTEH MaTeMaTHYeCKOTo OObeKTa,
3aBUCUMOCTEN 06 bEKTOB MEX/1y COO0M;

Pa6oTa c uHpopmanueit:

BbIOMpATh, aHAJMU3UPOBATh, CHUCTEMATU3UPOBATb M UHTEPHPETUPOBATH HHPOPMAIHIO
Pa3JIMYHBbIX BUJI0B U GOPM MpeiCTaBJIeHUS;

BbIOMpATh GopMy mpejcTaBIeHUs UHPOpPMALMK W HJJIIOCTPUPOBATH pelllaeMble 3aJayu
CXeMaMu;

OLIEHUBATb HAJIEXKHOCTb UHGOPMALUU 10 KPUTEPUSIM, TPE/JIOKEHHBIM YYUTEEM.

2) YHugepca/sbHble KOMMYHUKamMueHble delicmausi obecneyugarom c@hopMupo8aHHOCMb COYUANbHBIX
HABbIKO8 06YYAKOUJUXCSI.

Oo6menue:

BOCIIPUHUMATh U (GOPMYJUPOBATH CYXK/J€HHUSI B COOTBETCTBUHM C YCJIOBUAMU U IeJSIMU
0011 eHHs; SICHO, TOYHO, FPAMOTHO BbIpa)KaTb CBOI0 TOYKY 3pEHUsSl B YCTHBIX U NHUCbMEHHbIX
TEKCTaX, JlaBaTb IOSICHEHHUs IO XOJAY pelleHUs 3aZjladyd, KOMMEHTUPOBATb IOJy4YeHHbIH
pe3y/bTar;

B XOJ/le O0OCYX/JeHMUsl 3aZlaBaTb BONPOChI MO CYIIECTBY OOCY»KJaeMOH TeMbl, IpPO06JeMBI,
pelaeMoy 33/1a4M, BbICKA3bIBAaTh U/I€H, HalleJIeHHbIe Ha MMOUCK pellleHHUs]; COTOCTABJISTh CBOU
CY’KI,EHUS C CY>K/JIEHUSIMU APYTUX yYaCTHUKOB JUAJIOTa;

Npe/CTaBJISATh pe3yJbTaThl pellleHUs 3a/ja4H.

CoTpyAHUYECTBO:

pacnpenensaTb BUJbl paboT, JOroBapuBaThCs, 00CYXKJaTb MpPOLECC U pe3yJabTaT pabOThl;
060011aTh MHEHUSA HECKOJIbKHUX JIIOJEH;

y4acTBOBaTb B TPYNNOBbIX popMax paboThl (06CyxJeHHsl, OOMEH MHEHUSMH, MO3rOBbIe
HITYPMBbI U JIp.).

3) YHusepcasbHble pezyasimugHble Jdelicmeus obecnevusarom @GopMuposaHue CMbICA08bIX
YCMAHOBOK U HCU3HEHHbIX HABbIKO8 IUYHOCMU.



CamoopraHnusanus:

CaMOCTOAITEJIbHO COCTaBJATb IJIaH, aJrOPUTM pellleHUus 3aJayd (MM €ero 4acThb),
apryMeHTUpPOBaTb U KOPPEKTUPOBATh BapUAHThI PellleHUH € y4€TOM HOBOM MHPOPMaLUH.
CaMOKOHTPOJIb:

BJaJleTh CII0COOAMM CaMOIIPOBEpPKH, CAaMOKOHTPOJIA IpoLecca M pe3yJbTaTa pelleHus
MaTeMaTHU4YeCcKoH 3a/1a4u;

OLlEHUBATb COOTBETCTBHUE pe3yJbTaTa JeATeJbHOCTU IOCTABJIEHHOM LieJd W YCJIOBUAM,
HaXOJAUTb OLUUOKY.

6 Ki1acc

1) YuueepcasvHbie no3HasameawvHbie delicmaus obecneyusarom gopmuposaHue 6a308blx
KO2HUMUBHbIX Npoyeccos o6y4aroujuxcs (oceoeHue Memodos NO3HAHUSI OKPYHCArWe20 Mupad;
npuMeHeHue 102u4ecKux, ucciedogamebCckux onepayutl, ymeHull pabomams ¢ uHgopmayueti).

Ba3oBble Jloru4ecKue AeiCTBUS:

BBISIBJIITh W XapaKTEPU30BaTh CyIlleCTBEHHble NPU3HAKH MaTeMaTHYEeCKUX OOBbEKTOB,
NOHSATHUH, OTHOIIEHUH MeXAy TMOHATUAMU; GOPMYJIMPOBATb ONpe/eeHus TOHATHH;
YCTAHABJMBATh CYIECTBEHHBbIM MpPU3HAK KIacCHPUKAIMK, OCHOBAHHUSA MAJs 06OOLIeHUS U
CpaBHEHHUS;

BOCIIPUHUMATh, OPMYJIMPOBATH U MPE06PaA30BbIBATD CYXK/IEHHUS:

BBISIBJIATh MaTeMaTUYeCKHe 3aKOHOMEpPHOCTH, B3aUMOCBS3W W NPOTHUBOpevYUss B aKTax,
JIAaHHBIX, HAOJII0/IEHUSAX U YTBEPKIEHUSX;

JleJIaTh BBIBO/IbI C UCII0JIb30BAHHWEM 3aKOHOB JIOTUKH, YMO3aKJ/II0OYEeHUH 110 aHAJIOTHY;
NPOBOJUTh CAaMOCTOSITEJIbHO HECJO0XHble JIOKa3aTeJbCTBAa MaTeMaTHYeCKUX (aKTOB,
IPUBOJUTD IPUMeEPbI U KOHTPIPUMEPHI; 060CHOBBIBATh COOCTBEHHBIE PACCYK/I€HUS;
Ba3oBble Hcc/ieA0BaTe/IbCKHe e CTBUA:

HCII0JIb30BaTh BOINPOCHI KAaK HCCJIe0BaTeJbCKUH MHCTPYMEHT MO3HaHUSA; GOPMYJHUPOBATh
BOIMPOCH], PUKCUPYIOIMEe NPOTHBOpedYHe, NpoO6JieMy, apryMEHTUPOBATb CBOK IO3HUIIHIO,
MHEHHE;

NPOBOJAUTh II0 CAaMOCTOSITEJIbHO COCTaBJIEHHOMY IIJIAaHY HECJOXXHBIA 3KCIIEPUMEHT,
HeOOJIbIlIOe UCCAeJOBAaHUE MO YCTAHOBJEHHIO OCOOEHHOCTEeN MaTeMaTUYeCKOTo OOBbeKTa,
3aBHCHUMOCTEHN 00'bEKTOB MEXAY COOOH;

Pa6oTa c uHpopmManueu:

BbIOMpATb, aAHAJU3UPOBATh, CHUCTEMATH3UPOBATb W MHTEPNPETHUPOBATH HHGOOPMAIUIO
Pa3JIMYHBIX BUI0B U GOPM Npe/ICTABIEHHUS;

BbIOMpATh GOpMy NpeACTaBJeHUs WHPOPMALMKU W WJUIIOCTPUPOBATh pellaeMble 3aJjauu
CXeMaMy;

OLl€EHHWBATb Ha,Z[é)KHOCTb I/IH(fl)OpMaL[I/II/I 10 KpuTepuAaM, NIpeajIoXKeHHbIM YIYUTEJIEM.

2) YHusepcasbHble KOMMYHUKAMuUeEHbwle delicmaust obecnevugarom cghopmMupo8aHHOCMb COYUANbHbIX
HABbIKO8 06YYAIOWUXCSI.

Oomenue:

BOCIIPUHUMATh U QOPMYJUPOBATH CYXKJE€HUS B COOTBETCTBHM C YCJOBUSMU U LEJSIMH
001 eHHs]; ICHO, TOYHO, FPAMOTHO BbIPAXKaTh CBOI TOYKY 3pEHUSI B YCTHBIX U MHUCbMEHHbIX
TEKCTax, /laBaThb MOSICHEHHUS IO XOJy pellleHus 3aJayd, KOMMEHTHUPOBATb MOJy4YeHHbIN
pe3yJibTaT;

B X0Jile 0OCyXJeHHsl 3aJjaBaThb BOMNPOChI MO CYLIECTBY OOCYyXJaeMOU TeMbl, MPOOJEMBI,
peliaeMo¥ 33/]a4M, BbICKA3bIBaTh U/l€H, HalleJIeHHbIE HAa MOUCK PellleHUs; COMOCTABIATh CBOU
CYXI€HHUS C CY>KJIEHUSIMHU APYTUX YYaCTHUKOB JIUAJIOTa;

NpeACTaB/IATh pe3yJibTaThl pellleHHs 3a/1a4u.

CoTpyaHHUYECTBO:

pacnpenensTb BUJbl paboT, JOrOBapUBaATbCd, 0OCYXK/JaTh MPOIECC U pe3yJbTaT PabOThI;
0000611]aTh MHEHUSI HECKOJIbKUX JIOEH;

y4acTBOBaTh B TPYNNOBbIX ¢opMax paboThbl (06CyxJeHHUs, 0OMeH MHEHHSIMH, MO3TOBbIE
IITYpPMBbI U JIP.).



3) YHusepcasvbHble pe2yaamueHble Odelicmeusi obecnevusaom @GopMuUpo8aHUe CMbICA08bIX
YCMAHOB0K U HCU3HEHHbIX HABbIKO8 IUYHOCMU.
CamoopraHusanms:

® CaMOCTOATEJbHO COCTAaBJATH IJIaH, aJIFTOPUTM pelleHus 3aJa4u (MM ero 4acTh), BBIOUPATh
cnoco6 peueHUss C Y4€TOM HMEIOIIUXCA pecypcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUH € y4ETOM HOBOU HHPOPMALIUH.
CaMOKOHTPOJIb:

e BJAJeTh CIOCOOAMM CaMOINPOBEPKH, CAaMOKOHTPOJI Mpolecca MU pe3yJbTaTa pelleHus
MaTeMaTU4YeCKoW 3a/jauy;

OLleHHWBATb COOTBETCTBHE pe3yJbTaTa [JesATeJbHOCTU IOCTAaBJIEHHOM LeJd U YCJIOBUSAM,
06'bSICHATD IPUYHUHBI JOCTHKEHHUS UM HE JJOCTKEHUS 1|eJI1, HAXOAUThb OIIHUOKY.
7 Kjaacc
1) YHusepcasbHble no3HasameabHbwle delicmaus obecneyusarom opmuposaHue 6a308bix
KOZ2HUMUBHbIX NPoYeccos 06y4aruuxcs (oceoeHue Memodos NO3HAHUS OKPYHCAWe20 Mupa;
npumeHeHue 102UYeCcKUX, Uccaedo8amenbCKux onepayull, ymeHull pabomams ¢ uHgopmayueti).
Ba3oBble Jloru4ecKue JAelCTBUS:

e BBbIABJATbD M XapaKTepu30BaTb CYlLleCTBEHHble IMPU3HAKK MaTeMaTH4YeCKUX OOBEeKTOB,
MOHATHH, OTHOUIEHUH MeXJy TNOHATUAMU; QGOPMYJUPOBATh ONpeJieJieHUs MOHATHH;
yCTaHaBJIMBATh CyLIeCTBEHHBbIA NpPHU3HAK KaacCUPUKALUM, OCHOBAHHUSA JJi 0600IlLeHUs U
CpaBHEeHHUs, KpUTEPUU IPOBOJMMOTr0 aHAIN3a;

e BOCIpPUHUMATb, GOpPMy/JMpPOBAaTh U NPe0oOPA30BBIBATb CYXKJEHUs: YTBepJUTe/]bHble U
OTpHULlaTeJIbHbIE, eAUHUYHbIE, YACTHbIE U 0011I1E; YCIOBHBIE;

® BBbIABJATb MaTeMaTHUYeCKHe 3aKOHOMEPHOCTH, B3aUMOCBSI3M U NPOTHUBOpeuus B akTax,
JIAHHBIX, HA6JII0/IEHUSAX U YTBEPKEHUSAX;

e /esaTb BbIBOJABl C MCHOJb30BaHUMEM 3aKOHOB JIOTMKH, JeJYKTUBHBIX W HWHAYKTUBHBIX
YMO3aKJ/II0UYeHHH, yMO3aKJII4YeHUH 110 aHaJIOTUY;

e pa3bupaThb J0Kas3aTeJbCTBA MaTeMaTH4YeCKUX YTBepXKJeHUH (IpsMble U OT HPOTHUBHOIO),
IPOBOJUTb CaMOCTOSITEJIbHO HECJIOKHble JlOKa3aTeJbCTBAa MaTeMaTHUYeCKUX (aKToOB,
BbICTPAaUBaTh apryMeHTAlMl0, NPHUBOAUTH MNPHUMEPbI W KOHTPIPHUMEPbI; OOOCHOBBIBATH
COOGCTBEHHbIE PACCYKAEHUS;

e BbIOMpAThb CIOCO6 pellleHUs Yy4eOHOM 3aJjlauM (CpaBHMBATh HECKOJIbKO BApUAHTOB pelleHMUs,
BbIGHpPATh HauboJIee NOAXOAALUIMN C YYETOM CaMOCTOSITE/ILHO Bbl/le/IEHHbIX KPUTEPUEB).
Ba3o0BbIe HcciieoBaTe/IbCKHe AeCTBUA:

® 1CMO0JIb30BaTh BONPOCHI KaK HUCCJIe0BATeJbCKUNA MHCTPYMEHT IO3HaHUs; GopMyMpoBaTh
BOINPOChl, (QUKCUPYWOIHE MNPOTHBOpeYHe, Mpo6JieMy, CaMOCTOATEJNbHO YCTAaHABJIMBATH
MCKOMOe U JlaHHOe, GOpMUPOBATh IMIIOTE3y, apTyMEHTHPOBATh CBOIO MO3UIIMI0, MHEHUE;

® [pPOBOJAUTH IO CAMOCTOATEJNbHO COCTABJIEHHOMY IJIAaHY HECJOXHbIM 3KCIIEPHUMEHT,
He6oJIblIIoe HCC/Ie/JoOBaHME MO YCTAaHOBJEHHWIO OCOOEHHOCTEH MaTeMaTU4ecKoro 06beKTa,
3aBUCUMOCTeN 06'beKTOB MeX/y CO6O0MH;

e caMoCTOATeJbHO GOpMyJHPOBaTh 00600IEHHS U BbIBO/Jbl MO pe3yJbTaTaM NpPOBEJEHHOIO
Hab6JII0/1eHus], UCCJIe/IOBAHHS, OLlEeHUBATD JJOCTOBEPHOCTD [10JIyYeHHBIX PE3YJIbTATOB, BHIBO/IOB
1 0000111eHUH;

Pa6oTa c uHpopmMauueu:

e BbIOMpaTb, aHAJU3UPOBATh, CUCTEMATU3UPOBATb M UHTEPIPETUPOBATH HHPOPMALHIO
pa3JInYHbIX BUJI0B U GOpPM NpecTaBIeHUS;

e BbIOMpaTh popMy mNpeAcTaBJeHHUS HMHPOpPMaLMU U WJIOCTPUPOBAThH pellaeMble 3aJauu
cxeMaMH, luarpaMMaMu, MHOM rpapuKoi U UX KOMOUHALUSAMY;

e OLIEHMBATh HAJEXHOCTb HMHQPOPMALMHU 1O KPUTEPHUAM, NPEJJOKEHHbIM YYHUTEJNEeM WU
chopMyIMpOBaHHBIM CAMOCTOSITEJBHO.

2) YHusepcasbHble KOMMYHUKAmMueHbwle delicmausi obecnevugarom cghopMupo8aHHOCMb COYUANbHbIX
HA8bIKO8 06YyYAOWUXCSI.
Oomenue:



e BOCIPUHUMATb U (GOPMYJHUPOBATH CYXKJEHUS B COOTBETCTBUH C YCJOBUAMU M IeJSIMU
001 eHHs; SICHO, TOYHO, FPAMOTHO BbIPpa)KaTh CBOI0 TOYKY 3pEeHUsSl B YCTHBIX U MHUCbMEHHbIX
TEKCTaX, JlaBaTb IOSICHEHHUS MO XOJAY pelleHUs 3aZjladyd, KOMMEHTHUPOBATb MOJY4YeHHbIH
pe3y/bTar;

e B Xo/e OOCYyXJeHUs 3aJlaBaTb BOIPOChI IO CYyIIECTBY OOCY»KJaeMOH TeMbl, IpPOO6JEMBI,
pelllaeMoy 33/jlauy, BbICKAa3bIBaTh U/I€W, HalleJIeHHbIE HA OUCK PeIlEeHUs]; COMOCTABIATh CBOU
CYKAEHUS C CY>KAEHUSMU APYTUX YYaCTHUKOB JIMAJIOra, OGHapY>KUBATh pa3JiMuue U CXOACTBO
NO3UIMI; B KOPPEKTHOU popMe GOpMyIMpPOBATh Pa3HOrJIacHsl, CBOM BO3paKEHUS;

® [peACTaBJATb pe3yJbTaTbl pelleHUs1 3aJlauM, 3KCIIePUMEHTa, MCCAe[J0BaHUs, NPOEKTa;
CaMOCTOSITEJIbHO BbIOMpPaTh ¢GoOpMaT BBICTYIJIEHUSI C Y4E€TOM 3ajady Mpe3eHTalluu U
0COOEHHOCTEN ayAUTOPUH.

CoTpyAHMYECTBO:

¢ T[OHMMAaTh U MCIOJIb30BaTh MPEUMYILIeCTBA KOMaHJHOW W UHAUBHUAYaJIbHOW pabOThl MpHU
pelleHUH y4yeOHBbIX MaTeMaTHUYEeCKUX 33/jay; NMPUHUMAThb ljeJib COBMECTHOW JesTeJbHOCTH,
pacnpezensaTb BUAbBI paboT, JOroBapuBaThCs, 0OCYKJaTb NpOLECC U pe3yJbTaT paboThl;
060011aTh MHEHUS HECKOJIBKHUX JIIOJEH;

® yyacTBOBaThb B TpyNnoBbiX popMmax paboThl (06CYyxAeHUsl, 0OMEeH MHEHUSIMH, MO3TrOBble
IITYPMbl U [P.); BBINOJHATb CBOK 4YacTb PaboThl U KOOPAWHHUPOBATH CBOU JIEHUCTBUS C
JIPYTUMU 4JieHaMU KOMaHJbl; OlleHHBAaThb KayeCcTBO CBOEro BKJaja B OOUIMM NPOJYKT IO
KpuTepusM, cGopMyJTUPOBAHHBIM yYaCTHUKAMHU B3aUMO/I€CTBUS.

3) YHusepcasvHhbie pe2yasamuegHble delicmgusi obecnevusarom hopMupo8aHue CMblCA08bIX YCMAHOBOK
U JHCU3HEHHbIX HABbIKO8 TUYHOCMU.
CamoopraHu3sanus:

® CaMOCTOATEJIbHO COCTAaBJATH IJIaH, aJIFTOPUTM pelleHus 3aJa4d (UM ero 4acThb), BbIOMpPATh
Ccnoco6 peleHUss € Y4ETOM HMMEIOUIMXCS pPecypcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTUPOBATh U KOPPEKTUPOBATh BAPUAHThI PELIEHUH € Y4ETOM HOBOW UHpOPMaLUH.
CaMOKOHTPOJIb:

e BJAJIETh CIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJISI Mpoliecca WU pe3yJbTaTa pelleHus
MaTeMaTU4YeCcKOH 3a5a4u;

® OIIeHMBAaThb COOTBETCTBHE pe3yJbTaTa JesTeJbHOCTU IOCTABJEHHOW IeJU U YCJIOBHUSM,
OO'BSICHAITh MPUYUHbBI JIOCTHIXKEHUS UM He JIOCTHIKEHUS LieJd, HaXOAUTh OLIMOKY, AaBaTh
OLIEHKY NPUOOPETEHHOMY OTIBITY.

8 Ki1acc

1) YHueepcasvHbie no3HasameawvHble deticmaus obecnevusarom gopmuposaHue 6a3o8blx

KOZHUMUBHbIX Npoyeccos 06y4arujuxcs (oceoeHue Memodos N03HAHUSI OKPYHCArWe20 Mupd;

npuMeHeHue J102U4ecKux, uccaedo8amenbCKux onepayull, ymeHuli pabomams ¢ uHgopmayueli).
Ba3oBble JIOTHYECKHE JeliCTBUA:

e BbISBJATh U XapaKTepU30BaThb CYlLIeCTBEHHble MPU3HAKU MaTeMaTUYeCKUX OOBEKTOB,
NOHATHUH, OTHOIIEHUH MeXAy TMOHATUAMU; GOPMYJIMPOBATh ONpeJeeHUus TOHATUHMH;
YCTAHABJMBATh CYIECTBEHHbIM MPU3HAK KJIaCCUPUKALUK, OCHOBAHHUSA [Js 060OLIeHUS U
CpaBHEHMs, KpUTEPHUU MPOBOJAMMOTrO aHaJ/IU3a;

e BOCIPUHHUMATb, GOPMYJUPOBATb U MPe0OPa30BBIBATH CYXJEHUs: yTBepAUTE/bHble U
OTpUIaTe/IbHbIE, eIUHUYHbIE, YACTHbIE U 0OII[HE; YCIOBHDIE;

® BBISIBJSATH MaTeMaTUYeCKHe 3aKOHOMEPHOCTH, B3aUMOCBS3W W NMPOTHUBOpeuYHsi B aKTax,
JIAaHHBIX, HaAOJIOJIEHUSAX W YTBEpPXJAEeHUsX; TNpeJjaraTb KpPUTEepPUU [Ji1 BbISIBJEHUS
3aKOHOMEPHOCTEN U MPOTUBOPEYUN;

e JejaThb BBIBOJbI C HCIOJIb30BaHUEM 3aKOHOB JIOTMKH, JEeAYKTUBHBIX W HHAYKTHUBHBIX
YMO3aKJII4YEeHUH, YMO3aK/JIIOYEeHHUH 110 aHAJIOTUH;

e pa3bupaTh Jl0Ka3aTesJbCTBA MaTeMaTUYECKHUX YTBEPXKJEeHUH (MpsiMble U OT MPOTUBHOIO),
IPOBOJUTh CAMOCTOSITEJIbHO HECJIOXKHbIE JIOKAa3aTeJbCTBAa MaTeMaTHU4YeCKHUX (QaKTOB,
BbICTPAaWBaTh apryMeHTallMi0, NPUBOAUTH MPUMEPbl W KOHTPIPHUMEPbI; OOOCHOBBLIBATH
CO6CTBEHHbIE PACCY KA EHUS;



e BbIOUpATh CHOCOO pelleHUs Yy4eOHOU 33/lauM (CpaBHUBATh HECKOJbKO BapUAHTOB pelleHus],
BbIOMpATh HauboJsiee MOAXOAAIMN C y4ETOM CaMOCTOSTEJNbHO BbIJl€JIEHHbIX KPUTEPHUEB).
Ba3oBble uccieg0BaTe/IbCKUE JeiiCTBUS:

® HCII0JIb30BaTh BOIPOCHI KaK HCCJAe[0BAaTEJNbCKUM MHCTPYMEHT MO3HaHUSA; GOpMyJUpPOBATh
BONMPOCH], (QUKCHUpYIOIME MNPOTUBOpPEYHE, MPOO6JEeMYy, CaMOCTOSTEJbHO YCTaHABJMBAThb
HMCKOMOE U JlaHHOe, OPMUPOBATH FMIIOTE3Y, ApTYMEHTUPOBATh CBOIO MO3UIIMI0, MHEHUE;

® [POBOJAUTb IO CaMOCTOSTEJNbHO COCTABJIEHHOMY IIJIaHY HECJ0XHbIM 3KCIEepPUMEHT,
HeOOJIbILIOE UCCAel0OBAaHUE MO YCTAHOBJEHWID OCOOEHHOCTEN MaTeMaTUYEeCKOTO0 OOBbEeKTa,
3aBUCUMOCTEN 00'bEKTOB MEXK/y COO0H;

® CaMOCTOSTeJbHO GOPMyIUPOBATh 0OOOIEHUS U BBIBOJbl MO pe3yJbTaTaM NPOBEJEHHOTO
HabJII0/IeHUs], UCCIe/JOBaHUS, OLleHUBAThb JJOCTOBEPHOCTD MOJIyYeHHbIX pe3yJibTaTOB, BbIBOJOB
1 000011eHU;

® [POrHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOILECCA, @ TAKXKE BbIIBUTATh MPE/N0JI0XKEHUS O €ro
Pa3BUTHU B HOBBIX YCJIOBUSIX.

Pa6oTa c uHpopmManueu:

e BbISBJATh HEJOCTATOYHOCTb U M3OBITOYHOCTh MHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX [Jis
pelleHUs 33/ja4H;

e BbIOMpATh, aHAJU3UPOBAThb, CUCTEMATU3UPOBATb W HHTEPHNPETHUPOBATHL HUHPOPMALUIO
pas3J/IMYHbIX BUJI0B U GOPM NpeCTaBIEHHUS;

e BbIOMpaTh popMy NpeAcTaBJeHUS UHPOPMALUMKU U WJJIOCTPUPOBAThH pellaeMble 3aJaydu
cXeMaMH, JuarpaMMaMu, UHOU rpaduKOU U UX KOMOHUHALUSIMU;

® OlleHMBaTh HAJAEXKHOCTb MHPOpPMALMU MO KPUTEPUSM, NpeAJOKEHHbIM YYUTEJNEM WU
chopMyIMPOBAHHBIM CAMOCTOSITEJBHO.

2) YHusepcabHble KOMMYHUKAmMueHble delicmaus obecnevyusarom cihopMupo8aHHOCMb COYUANbHBIX
HAB8bIKO8 06y4aWUXCS.
Oomienue:

e BOCOPUHUMATb U (GOPMYJMPOBATH CYXKJEHUS B COOTBETCTBUM C YCJAOBUSAMM U IeJsIMU
001 eHHs; ICHO, TOYHO, FPAMOTHO BbIPAXKaTh CBOI0 TOYKY 3pEHUS] B YCTHBIX U NMHUCbMEHHbIX
TeKCTax, /laBaTh MOSICHEHHUS MO XOJy pelleHUs 3aJayd, KOMMEHTHPOBAThb MOJIy4YeHHbIN
pe3yJbTar;

e B XoJle 0OCYXJeHMs 3ajlaBaTb BOINPOCHI MO CYIIECTBY O0OCYJaeMOW TeMbl, MPOO6JIEMBI,
pelaeMo# 3a/1a4M, BbICKA3bIBaTh U/I€H, HalleJIEHHbIe Ha MTOUCK pellleHHs]; CONIOCTABJISTh CBOU
CYKIEHHUS C CYKAEHUSAMU APYTUX YYaCTHUKOB JIMAJIOra, O6HApY>XUBAaTh Pas/iMyre U CXOJCTBO
MO3UIMI; B KOpPEKTHOU popMe GOpMyIMpPOBATh PA3HOIJIacHsl, CBOM BO3paKEHUS;

® [pEeACTaBJATb pe3yJbTAaTbl pelleHUs 3aJlauM, 3KCIePUMEHTa, MCCAeJ0BaHUs, NPOEKTa;
CaMOCTOSITEJIbHO BbIOMpPATh ¢GOpMaT BBICTYIJIEHUS C Y4E€TOM 3ajilady Mpe3eHTalluu U
0COGEHHOCTEN ayIUTOPUH.

CoTpyAHUYECTBO:

® [OHMMAaTh U HCNOJIb30BaTh MPEUMYILIECTBA KOMaHJHOW M WHAWBUAYAJbHOU PabOThI MpHU
pellleHUH y4yeOHbIX MaTeMaTUYeCKUX 3a/ay; MPUHUMATh LieJib COBMECTHOHN JesTeJbHOCTH,
IJIAHUPOBATh  OpPraHU3alMI0 COBMECTHOW paboThl, pacnpenensTb BHJAbl  paboT,
JlOTOBapUBaThCs, 06CYK/JaTh MPOLecC U pe3y/bTaT paboThl; 060611aTh MHEHUSI HECKOJBbKUX
JI0eH;

e y4acTBOBaTb B TPYNNOBbIX popMax paboThl (06CyxkJeHHsl, OOMEH MHEHUSMH, MO3rOBbIe
IITYypMbl U Jp.); BBINOJHATH CBOI 4YacTb PaboTbl MU KOOPAMHHUPOBATH CBOU AEUCTBUA C
JIPyTUMH 4JieHAaMH KOMaH/ibl; Ol[eHHBAaTh KayeCTBO CBOEro BKJIaZida B OOIIMH HPOAYKT IO
KpuTepusM, cGopMyJTMPOBAHHBIM yYaCTHUKAMH B3aUMO/I€CTBUS.

3) YHugepcasbHble pe2yasimueHble deticmausi obecneyusarom hopMupo8aHue CMblCA08bIX YCMAHOBOK
U HCU3HEHHbIX HABbIKO8 AUYHOCMU.
CamoopraHusanms:



® CaMOCTOSITEJIbHO COCTABJISATH IJIAH, aJITOPUTM pellleHUs 3aJja4yu (UM ero 4acTh), BBIOUPATh
Cnoco6 peleHUss € Y4ETOM MMEIOUIMXCS pPecypcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATh U KOPPEKTHUPOBATH BAPUAHTHI PElIeHUH ¢ y4ETOM HOBOW HHPOPMAIIUH.
CaMOKOHTPOJIb:

® BJAJIETh CIOCOOAMH CaMOINPOBEPKH, CAMOKOHTPOJISl Mpolecca WU pe3yJbTaTa pelleHus
MaTeMaTHU4YeCcKoH 3a/1a4u;

® [peABUJETb TPYAHOCTH, KOTOpPble MOTYT BO3HUKHYTb NpPH peUIeHUH 3aJlaud, BHOCUTH
KOPPEKTUBbI B /[I€ATEJIbHOCTb HA OCHOBE HOBbIX OOCTOATENbCTB, HaWJIEHHBIX OLIUOOK,
BbISIBJIEHHBIX TPYHOCTEH;

® OIleHMBaTb COOTBETCTBUE pe3yJbTaTa JeATeJbHOCTU IOCTAaBJEHHOW ILeJd U YCJIOBHUAM,
00bACHATL NMPUYMHBI JOCTHXXEHUSI WJM He JOCTHXKEHUS 1eJM, HaXOJUThb OLIMOKY, JaBaThb
OLIeHKY IPUOOPETEHHOMY OIBITY.

9 KJ1acc

1) YHusepcaavhbie no3HasameabHble delicmausi obecnevusarwm opmMuposaHue 6a3o8bsix

KO2ZHUMUBHbIX Npoyeccos 06y4aroujuxcs (oceoeHue Memodos NO3HAHUS1 OKPYHCAWe20 Mupad;

NnpuMeHeHue 102u4ecKux, ucc1edogamebCckux onepayutl, ymeHull pabomams ¢ uHgopmayueti).
Ba3oBble jorn4ecKue AeCTBUS:

® BBIIBJSATb W XapaKTepPU30BaThb CyIeCTBEHHble MPU3HAKU MaTeMaTUYECKUX OOBEKTOB,
NOHSATHUM, OTHOUIEHHWH MeXJay NOHATUAMH; GOopMyJUpPOBaTh ONpeJesieHUs] TMOHATHUM;
YCTAHABJMBATh CYIIECTBEHHbIN MpPU3HAK KaacCUPUKALMK, OCHOBAHHUS [Jis 06OOIIEHUS U
CpaBHEHHUS, KPUTEPUU NPOBOJHMMOTO aHAIN3A;

e BOCHpPUHHUMATh, GOPMYJUPOBATHL U MPeO0OPA30OBBLIBATH CYXK/JEHUS: YTBEepAUTEJbHblEe U
OTpUllaTeJIbHbIE, eAUHUYHbIE, YACTHbIE U 001IHE; YCIOBHBIE;

e BbISBJIATh MaTeMaTUYeCKUe 3aKOHOMEPHOCTH, B3aUMOCBSI3M W NPOTHUBOpeuus B ¢aKTax,
JlaHHbIX, HAOJIIOJIEeHUsIX MW YTBEpPXKJEHHUsX; TMpejJaraTb KpPUTEpPUH [Jisl BbISIBJIE€HUS
3aKOHOMEPHOCTEeU U IPOTUBOPEYHNH;

e JeslaThb BbIBOJIbl C HCIOJIb30BAaHUEM 3aKOHOB JIOTHMKH, AeAYKTUBHbIX W WHAYKTHBHBIX
YMO3aKJ/II0YeHHH, yMO3aKJII4YeHUH 10 aHAJIOTUY;

e pas3bupaTh Jo0Kas3aTeJbCTBA MaTeMaTHUYECKUX YTBEPXKJAeHUU (MmpsiMble U OT HNPOTUBHOTO),
IPOBOJUTh CAaMOCTOSITEJIbHO HECJ0XKHble J0Ka3aTeJbCTBA MaTeMaTHYeCcKUx (aKToB,
BbBICTpAaWBaTh apTyMeHTAlLUI0, NPUBOJAUTb NpPUMEpPbl U KOHTPIPUMEpPhI; O0OOCHOBBLIBATH
COGCTBEHHbIE PACCyKAEHUS;

e BbIOMpPATH CIOCOO pellleHUs Yy4eOHOUM 3a/lauM (CpaBHHUBATh HECKOJIbKO BAPUAHTOB peEIIeHMUS,
BbIOMpPATh HauboJiee MOAXOJSLUNA C YYETOM CaMOCTOSITENbHO BblJIEJIEHHBIX KPUTEpPHUEB).
Ba3oBbIe HcciieaoBaTe/IbCKHe AeCTBUA:

® HCII0JIb30BaTh BOIPOCHI KaK KCCJe[0BATEJbCKUM MHCTPYMEHT MO3HaHUSA; GOpMyJUPOBATh
BOINPOCHI, (QUKCUPYWOIHE MNPOTHBOpeYHe, Mpo6JieMy, CaMOCTOATEJNbHO YCTAaHABJIMBATH
HMCKOMOE U JJaHHOe, pOPMHUPOBATH IMIIOTE3Y, ApPTYMEHTUPOBATh CBOIO MO3UI[UI0, MHEHUE;

¢ T[POBOJAUTH IO CaAMOCTOSTEJNbHO COCTABJEHHOMY IIJIaHY HECJOXHbIM 3KCIEePUMEHT,
He6OoJIbIIOEe HCCJelOBAHHE IO YCTAaHOBJIEHHUI0O OCOGEHHOCTEW MaTeMaTHYeCKOTO OOBEKTa,
3aBUCUMOCTEN 06 bEKTOB MEX/1y COO0M;

® CaMOCTOSATeJbHO GOpPMYJHPOBATH 0006IEHHUS U BBIBOJbI MO pe3yJibTaTaM MPOBEJEHHOIO
HaOJII0/IeHMs], UCCJIe[JOBaHMs], OL[eHUBATh JJOCTOBEPHOCTbD M0JIy4Y€HHbIX Pe3yJIbTaTOB, BbIBO/IOB
1 000011eHUH;

e [POTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOIECCA, @ TAKXKE BbIJBUTaTh MPE/IOJ0XKEHUS O €Tr0
Pa3BUTHUU B HOBBIX YCJIOBHUSIX.

Pa6oTa c uHpopmMauueu:

e BBISBJSATb HEJOCTATOYHOCTb U M3OBITOYHOCTb MHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJis
pelleHUs 33/1a4H;

e BbLIOMpATh, aHAJU3HUPOBAThb, CUCTEMATHU3UPOBATb W HHTEPIPETHUPOBATHL HHPOPMALUIO
pPa3/IMYHBIX BUJI0B U GOPM MpeiCTaABIEHHUS;



BbIOMpaTh (GOpMy NpeAcTaBJeHUS UHPOpPMALUK KM WJJIIOCTPUPOBATH pellaeMble 3aJadyu
cxeMaMH, luarpaMMaMH, MUHOU rpapuKoi U UX KOMOUHALUAMY;

OLlEHUBATb HaAEXKHOCTb MHPOpPMaLMU IO KPUTEpUSAM, MNpPEeAJIONKEHHbIM y4UTesleM WU
cpOpPMyIMPOBAHHBIM CAMOCTOATEJIBHO.

2) YHusepcasbHble KOMMYHUKAMuUeEHble delicmaus obecne4usarom cgopMupo8aHHOCMb COYUANbHbIX
HAB8bIKO8 06y4aWUXCsl.

Ooumienue:

BOCIIPUHUMATb U QOPMYJIUPOBATH CYXKJE€HHUSI B COOTBETCTBHMU C YCJOBUSIMU U LEJSIMHU
001 eHHs; SICHO, TOYHO, FPAMOTHO BbIPaXKaTh CBOI0 TOYKY 3pEHUSl B YCTHBIX U NHUCbMEHHbIX
TEKCTax, /laBaThb MOSICHEHWS MO XOJy pelleHUs 3aJayd, KOMMEHTUPOBaThb MNOJIyYeHHbIN
pe3y/bTar;

B X0Jie 0OCyXJeHHUsl 3a/laBaThb BOMNPOCHI MO CYLIECTBY OOCYyXJaeMOU TeMbl, MPOOJEMBI,
pelaeMo# 3a/1a4M, BbICKa3bIBaTh M/l€H, HalleJIEHHbIE Ha MTOUCK pellleHHs]; CONIOCTaBJSTh CBOU
CYKIEHUS C CY>KAEHUSMU APYTUX YYaCTHUKOB JMaJiora, 06Hapy>KUBaTh pa3/iMyue U CXOJCTBO
NO3UIMI; B KOPPEKTHOU popMe GpOpMyIMpPOBATh Pa3HOrJIacHs, CBOM BO3paKEHUS;
NpeJACTaBJIATh pe3yJbTaTbl pelleHUsl 3aJlauM, 3KCIEepUMEHTa, MCCJAe/J0BaHUs, NPOEKTa;
CaMOCTOSITEJIbHO BbIOMpPATh ¢GopMaT BBICTYIJIEHUS C Y4ETOM 33Jad Mpe3eHTalUu U
0COOEHHOCTEN ayAUTOPUH.

CoTpyAHUYECTBO:

NOHUMAaTh W HCINOJIb30BaTh NMPEUMYLIeCTBA KOMaH/JHOM W WHAWBUAYAJbHON PabOThl MpHU
pellleHUH y4yeOHbIX MaTeMaTUYeCKUX 3a/ay; MPUHUMATh LieJib COBMECTHON [esTeJbHOCTH,
IJIAHUPOBAaThb  OpPraHM3alMi0 COBMeCTHOW paboThl, pacnpeiensTb BHAbl  paboT,
JIOrOBApUBAThCs, 00CYKJATh MPOLLECC U pe3yabTaT paboThl; 060611aTh MHEHUSI HECKOJbKUX
JI01eH;

y4acTBOBaTb B TIpynmnoBbix ¢opMax paboThl (06CYKJeHHs, 06MeH MHEHHUSMH, MO3rOBble
IITYypMbl U Jp.); BBINOJHSATH CBOIO 4acTh PaboTbl U KOOPJAUHUPOBATH CBOW JAEUCTBUSA C
JIPyTMMH 4JieHaMH KOMaH/bl; OL[eHHWBAaTh KayeCcTBO CBOEro BKJIaZia B OOIMH NPOAYKT IO
KpUTepHUsM, CPOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMO/IENCTBUS.

3) YHusepcasbHble pecyasimu8Hble delicmgusi 0b6echevusarom @opmMupo8aHue CMblC/A08bIX YCMAHOBOK
U HCU3HEHHbIX HAB8bIKO8 AUYHOCMLUL.

Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJIAThH IJIaH, aJITOPUTM pelleHUs 3a/auu (UM ero 4acThb), BbIOUpATh
Cnoco6 peleHUss € Y4E6TOM MMEIOUIMXCS pecypcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTUPOBATh MU KOPPEKTUPOBATh BAPUAHThI pELIEHUH C Y4ETOM HOBOW HHPOPMaL U H.
CaMOKOHTPO/JIb:

BJaJleTh CIOCO6AaMM CaMOIPOBEPKH, CAaMOKOHTPOJIl Mpolecca W pe3yJbTaTa pelleHus
MaTeMaTU4eCKOH 3a/1a4y;

npeiBUJIETh TPYAHOCTH, KOTOpble MOTYT BO3HUKHYTb MNpPH peUIeHUH 3a/jadd, BHOCUTH
KOPPEKTHUBbI B [IeATEJIbHOCTb HAa OCHOBE HOBBIX OOCTOSTEJ/IbCTB, HaW/JEHHBIX OIIMOOK,
BbISIBJIEHHBIX TPYAHOCTEH;

OLleHUBAaTb COOTBETCTBHE pe3yJbTaTa JAesaTeJbHOCTU NOCTAaBJEHHOU LEeJd U YCJAOBUSAM,
OO'BSICHSITh MPUYMUHbBI JIOCTHIXKEHUSI UM He JOCTHIKEHUS LieJid, HaxXOAUThb OIIMOKY, AaBaTh
OLIeHKY IPUOOPETEHHOMY OIBITY.

IIpeaMmeTHBIE pe3y/1bTaThl:
S kiace
Apudpmeruka. Yucsia v BbIYUCIEHUS

[loruMaTe ¥ TPaBUIBLHO YHOTPEOJSITH TEPMUHBI, CBS3aHHBIE C HATypPAJIbHBIMA YHCIIAMU,
OOBIKHOBEHHBIMU U JIECATUYHBIMU JAPOOSMHU.
CpaBHMBaTh M yHOPSIOYMBATH HaTypaldbHble YHCIA, CPABHUBATh B MPOCTEUIIUX CIydasx
OOBIKHOBEHHBIE IPOOH, AECSITHIHBIC APOOH.



CoOTHOCHTH TOUYKY HAa KOOPAMHATHOW (YMCIIOBOM) MPSMOW C COOTBETCTBYIOIIMM €M YHUCIOM U
n300pakaTh HATYpaJIbHBIC YUCIIA TOYKAMU Ha KOOPJAMHATHOU (YMCIIOBOM ) TIPSIMOI.

Boinonusate apudpmMernueckue ASMCTBUS ¢ HaTypajJbHBIMU YHCIaMH, C OOBIKHOBEHHBIMH APOOSIMHU B
MPOCTEHIINX clTydasix. 6 BRIMOTHITH MPOBEPKY, MPUKUIIKY PE3yIbTaTa BEIYUCICHHIA.

OxpyrisTh HaTypajabHbIE YKCIIA.

Pemmenune TekcTOBBIX 32124

Pemate TekcTOBBIE 3amaun apuMETHUYECKUM CHOCOOOM M € IOMOIIBIO OPraHU30BAaHHOIO
KOHEYHOTo Tiepedopa BceX BO3MOKHBIX BapUAHTOB.

Pemarp 3amaum, cojepikailiue 3aBUCUMOCTH, CBSA3BIBAIOILIME BEIMYMHBLI: CKOPOCTb, BpEM,
paccTosiHue; 11eHa, KOJIMYECTBO, CTOUMOCTb.

Mcnonb30BaTh KpaTKKUe 3alMCH, CXEMbI, TaOIUIbl, 0003HAYEHUS PU PELICHUH 3a]1a4.

ITonp30BaThcs OCHOBHBIMH €IMHHUIIAMU U3MEPEHHS: LIEHBI, MacChl; pACCTOSIHUSL, BDEMEHH, CKOPOCTH;
BbIpa)KaTh OJHU €AMHUIIl BEJIMUUHBI Yepe3 ApYyTHeE.

W3BnekaTh, aHaIU3UPOBATh, OLEHUBATh UH(OPMALIHIO, IPEICTABICHHYIO B Ta0JIuIE, Ha CTOI0YaTOi
qyarpamMme, MHTEpIpPEeTUPOBaTh MPEJCTABICHHbIE JaHHBIE, HCIOIb30BaTh JAHHBIE IPU PEILICHUU
3ajay.

Harasgnas reomMeTrpus

[Tonp30BaTbcs reOMETPUUECKUMU MOHATUSMU: TOUKA, PsMasi, OTPE30K, Jy4, YTroJjl, MHOTOYT'OJIbHUK,
OKPY’>KHOCTb, KPYT.

[IpuBoauTe npuMepbl OOBEKTOB  OKPY)KAIOLIEr0 MHUpa, HUMERMUX (HOopMy H3YYEHHBIX
reoMeTpuIecKux puryp.

Hcnonp30BaTh TEPMUHOJOTHUIO, CBSI3aHHYIO C YIVIaMU: BEPIIMHA CTOPOHA; C MHOIOYTOJIbHUKAMHU:
yTroJl, BEepIINHA, CTOPOHA, TUarOHajlb; C OKPY>KHOCTBIO: PaiuycC, TUaMeTp, LIEHTP.

N300pakaTh M3y4deHHBIE T'€OMETpUUYECKHE (UIYypbl HAa HEJIMHOBAHHOM M KieT4aTrol Oymare c
MOMOUIbIO UPKYJIS U JIUHEHKH.

HaxomuTts AMuMHBI OTPE3KOB HEMOCPEICTBEHHBIM M3MEPEHHUEM C IIOMOIIbIO JIMHEWKH, CTPOUTh
OTPE3KU 33/1aHHON JJIUHBI; CTPOUTH OKPYKHOCTb 33JaHHOTO pajinyca.

Hcnonb30BaTe CBOWCTBA CTOPOH W YIVIOB MpPSIMOYrOJbHUKA, KBajapara A HMX IOCTPOCHU,
BBIUNCJICHMS IUIOIAAN U IEPUMETpA.

Bbluucnare nepuMeTp W IUIOINAAb KBajapara, MpsIMOYrojbHHMKA, (UIYp, COCTaBIECHHBIX U3
IPSIMOYTOJIBHUKOB, B TOM yHclie QUTyp, N300paKEHHBIX Ha KJIeT4aTol Oymare.

[Tonp30BaThcsl OCHOBHBIMU METPUYECKUMH EAMHHUIIAMH WU3MEPEHMs JJIMHBI, IUIOIIAJN; BBIPAXKATh
OJIHU €VHMIIBI BEJINYMHBI YEPE3 APYTHE.

Pacnio3naBate mapasuienenunen, Ky0, HCIONB30BaTh TEPMHUHOJIOTMIO: BEpUIMHA, peOpo TpaHb,
U3MEpEHUs; HaXOAUTh U3MEPEHMS Mapaienenumnea, Kyoa.

Boruncnsate 00b€M Ky0a, mapajuiesienunesa no 3aJaHHbIM U3MEPEHMSIM, M0JIb30BaThCsl €IUHULIAMU
U3MepeHus 00bEMa.

Pemarp HecnoXKHBIE 33/1a4M Ha U3MEPEHNE FEOMETPUUECKUX BEIMYNH B IPAKTUUECKUX CUTYaLUsX.

6 xJacc
Yuciaa ¥ BBIYUCJIEHUA

3HaTh ¥ MOHUMATh TEPMUHBI, CBA3AHHBIE C PA3IMYHBIMU BUJAMU YHCET U CIOoco0aMu MX 3aIuCH,
MEPEXOIUTH (€CITH 3TO BO3MOXKHO) OT OJHOM ()OPMBI 3aMKCH YHCTIA K APYTOM.

CpaBHUBaTh W YMOPSIOYMBATH IIE€NIbIE YUCIA, OOBIKHOBEHHBIC U JCCSITHUYHBIC TPOOH, CpPaBHUBATH
4yycia OJHOTO U PA3HBIX 3HAKOB.

BrimonHsaTe, coderast yCTHBIE M TUCEMEHHBIE TIPUEMBI, apu(METHIECKUE ACHCTBUS C HATYPAIbHBIMU
U IeIbIMH 4YHCIIaMH, OOBIKHOBEHHBIMH W JACCATUYHBIMU APOOSIMH, TOJNOXKUTEIBHBIMU H
OTPHULATEIbHBIMU YHCIIAMHU.

BpunciisaTe 3HAUYEHUST YHMCIOBBIX BBIPAXKEHHI, BBIMNOJHATH TPUKHAKY M OLEHKY pe3yjbTaTa
BBIUMCJICHH, BBIMONHITH MpeoOpa3oBaHUS YHUCIOBBIX BBIPAKEHWI HAa OCHOBE CBOWMCTB
apupMeTUIECKUX JEHCTBUM.

CoOTHOCHTHh TOYKY Ha KOOPIWHATHOM MPSIMOW C COOTBETCTBYIOIIMM €l YHCIOM W H300pakaTh
YHUCJIa TOYKaMHU Ha KOOPAUMHATHOM MPSAMOW, HAXOAUTh MOJYJIb YUCIIA.



CoOOTHOCHUTH TOUKH B MPSMOYTOJILHOM CUCTEME KOOPJIMHAT C KOOPIUHATAMH 3TOM TOUKH.
OKpyTJISTh eI YHCIa U IECATUIHBIE IPOOHU, HAXOIUTh MPUOIIKEHUS YHCEIT.

YucsoBble 1 OyKBEHHbIE BbIPAKEHUS

[ToHnMaTh M ynoTpeOssTh TEPMUHBI, CBA3aHHBIE C 3allUChIO CTENEHU YMCIIA, HAXOJUTh KBaJApaT U
KyO 4Hcia, BEIYUCISATH 3HAYCHHUS YHCIIOBBIX BBIPAKEHHH, COEPKAILINX CTEIICHH.

[lons30BaTbCst INpU3HAKaMM JEIMMOCTH, pPacKJIaJbplBaTh HATypajbHbIE 4YHUCIAa HAa IPOCTHIC
MHOXKHUTEIIH.

[Tonp3oBaTbes MacITaboOM, COCTABIIATH MPOIOPLUU U OTHOILICHHSL.

Hcnonb3oBare OykBbl A1 O0O3HAYEHUs YHUCEN MPH 3allUCHd MaTeMaTUYEeCKUX BbIPAXKEHUH,
COCTaBJIATh OYKBEHHBIC BBIpAXEHUS U (OPMYJBI, HAXOJUTHh 3HAYCHHS OYKBEHHBIX BBIPAKECHUH,
OCYILECTBIISAS1 HEOOXOIUMBIE MTOACTAaHOBKH U IPe0Opa30BaHUsL.

HaxonuTts HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pemmenune TekcTOBLIX 32124

Pemarhs MHOTOIIaroBBIE TEKCTOBBIE 33]]a4U apUPMETHUECKUM CIIOCOOOM.

Pemarp 3agaun, CBSI3aHHBIE C OTHOIIEHUEM, MPOMOPIMOHATIBHOCTBIO BEIUYHMH, IPOLIEHTAMHU;
peliaTh TpU OCHOBHEBIC 32/1a4H HA POOH U MIPOIICHTHI.

Pemate 3amaum, coaepkamide 3aBUCUMOCTH, CBSI3BIBAIOIIME BEIMYMHBL: CKOPOCTh, BpeMs,
paccTosiHue, II€Ha, KOJHUYECTBO, CTOMMOCTH; MPOU3BOAMTEIBHOCTh, BpeMs, 00bEMa padoTHI,
UCTIOJNB3YSl apU(METUICCKHE JCUCTBUS, OIECHKY, IPUKHUIKY; TOJIb30BAThCS SAMHUIIAMU U3MEPEHUS
COOTBETCTBYIOIINUX BEIUYHUH.

CoctaBnatb OyKBEHHBIE BBIPAKESHHUS 110 YCIOBHIO 331a4H.

W3Bnekars nHdopmainio, IpeaCTaBICHHYIO B Ta0IHUIaX, HA JUHEHHOHN, CTONIOYATON UIN KPYTroBOit
IuarpaMmax, MHTEPIPETUPOBATh MPECTABICHHBIC JIaHHbBIC; MCIIOIb30BATh JIAHHBIE TIPU PEIICHUH
3ajad.

[IpencraBiasaTs HHPOPMAIUIO C TOMOIIBIO TAOJIHUII, THHEHHON U CTOI0YATON JUarpamm.

Harasanas reomMeTpust

[IpuBoauTe TpUMEpPHl OOBEKTOB  OKPY)KAIOLIETO MHpa, HUMEIIMUX (HOopMy  H3YYEHHBIX
Te€OMETPUYECKUX TUIOCKUX U TIPOCTPAHCTBEHHBIX (DUTYP, IPUMEPHI PABHBIX U CHMMETPUYHBIX QUTYD.
N300paxaTh ¢ MOMOIIBIO IUPKYJIS, TMHEUKH, TPAHCIIOPTHPA HAa HEIMHOBAHHOM U KJeTyaToi Oymare
U3y4YeHHbIE IJIOCKHUE TeOMeTpUYecKre (Urypbl U KOHPUTypaluu, CAMMETPUYHbIE (QUTYPBHI.
[Tonp30BaTbcs TEOMETPUYECKHMMM TOHSATHSMU: PAaBEHCTBO (UIyp, CUMMETPHs; HCIOJIb30BaTh
TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHUEN: OCh CUMMETPUH, LICHTP CUMMETPHHU.

Haxonnute BenWYMHBI yIIIOB M3MEPEHHEM C MOMOIIBIO TPAHCIIOPTUPA, CTPOUTH YIJIbI 3aJaHHOU
BEJIMYMHBI, [10JIb30BATHCS IIPU PELICHUH 3a1a4 IPalyCHON MEPOU YIJIOB; pacllO3HABaTh HA YEPTEkKAX
OCTPBIH, IPSIMOU, Pa3BEPHYTHIN U TYIIOM YIJIBL.

Bpruucnate 1nuHy JOMaHOW, MEPUMETP MHOTOYTOJIBHMKA, ITOJIb30BATHCS €AMHULAMU H3MEpPEHUs
JUIMHBI, BBIPAKAaTh OJHU €AVMHULBI U3MEPEHUS JUIMHBI Yepe3 IpyTrue.

Haxonuts, UConb3ys 4epTEKHBIE HHCTPYMEHTBL, PACCTOSIHUA: MEKY ABYMs TOUYKAMH, OT TOYKH 10
IIPSIMOM, INIMHY IYTH Ha KBaJPAaTHOM CETKE.

Boruncnate miomanps QUryp, COCTaBI€HHBIX U3 NMPSAMOYTOJbHUKOB, MCIOJIb30BaTh pa3OUEHHE Ha
NpSIMOYTOJIbHUKH, Ha paBHble (UIYpBl, JOCTpAaMBaHUE 10 MPSAMOYIOJbHHKA; IOJIb30BATHCS
OCHOBHBIMM €IMHMIIAMU U3MEPEHMs IUIOLIAAM; BBIPAKATh OJHU EIUHULBI U3MEPEHHUs IUIOLIAIN
4yepes Ipyrue.

PacroznaBate Ha MOAENAX M H300paKEHUSX MUpPaMHIy, KOHYC, UWIMHJIpP, HWCIOJIb30BaTh
TEPMUHOJIOTHIO: BepIINHA, peOpo, rpaHb, OCHOBAaHHE, Pa3BEPTKA.

N300pakaTh Ha KJIeT4aToi Oymare npsMOYTOJIbHBIN Mapasielenune.

Bbruucnare 00bEM  IPSAMOYTOJIBHOTO — Mapajulesienuiiena, Ky0a, MOoJb30BaTbCs OCHOBHBIMHU
eAMHUIIAMU U3MEpEHHs 00bEMA; BEIPAXKATh OJJHU €IMHUIIBI H3MEpPEHUs 00bEMa Yepes Ipyrue.
Pemrate HecnokHBIE 314N HA HAXO0XKJACHUE T€OMETPUUECKUX BEIIMYHH B IPAKTUYECKUX CUTYaLHSIX.

Auaredpa 7-9 kiaacc
Apupmernka



Vuawuiica nayuumca:

* TOHUMAaTbh OCOOEHHOCTHU JAECATUYHONU CUCTEMbI CUUCIICHUS;

* BBIpaXaTh YWCJIa B SKBUBAJICHTHBIX (OpMax, BbIOMpas HamOoiee MOAXOMAALIYI0 B 3aBHCUMOCTH OT
KOHKPETHOW CUTYalluH;

*  BBINOJIHATH BBIUYUCIICHUS C OOBIKHOBEHHBIMH H JIECITHYHBIMHU APOOSMH, COUETasi yCTHBIC U MHChMEHHbIE
MPUEMBI BBIUUCICHUM;

*  HCIIOJIb30BATH MOHATHS U YMEHUS, CBSI3aHHBIE C IPOLIEHTAMU, B X0JI€ PELLIEHUSsI MaTEMaTUYECKUX 3a7a4 U
3a/1a4 U3 CMEKHBIX IPEIMETOB, BBIIOJIHATh HECI0KHBIE TPAKTUYECKUE PACUETHI;

. AQHAJIM3UPOBATh IpaMKU 3aBUCHMOCTEH MEXKIy BEJIMYMHAMH (PACCTOSIHHUE, BpeMsi, TeMIIeparypa u T.
I.).

. UCIIOJIb30BATh MMOHSTHSI, CBSI3aHHBIC C JACTMMOCTBIO HATYPaIbHBIX YHCEIT;

. CPaBHHMBATh U YIOPSIOYMBATH PAIIMOHAIBHBIC YHCIIA;

. BBIMIOJIHATh BBIYKMCJICHUS C PAIlMOHAIBHBIMU YHCIIAMH, COYETasl YCTHBIC W MUCHMEHHBIC MPHEMBI
BBIYKCIICHUH, IPUMEHATH KaJIbKYJIATOD;

. UCIIOJIb30BATh TIOHATUS M YMEHUsI, CBSI3aHHBIC C MPOIMOPIMOHAIBHOCTHIO BEIMYHH, MPOLEHTAMH, B

XOlle pelleHUs MAaTeMaTUYECKUX 3aJad M 3aJa4 M3 CMEXKHBIX IIPEIMETOB, BBINOIHATH HECIOXKHBIC
[IPAKTUYECKUE PACUETHI,

Yuawuiics nonyyum 603modcHocms HAy4UmMbCA:

*  IO03HAKOMHUTHCS C MO3UIMOHHBIMU CUCTEMAaMU CUHCIIEHUSI C OCHOBAHHUSIMH, OTIUYHBIMU OT 10;

*  yIIIyOWUTH M Pa3BUTH MPEJCTABICHHS O HATYpPAJIbHBIX YUCIIAX;

* Hayu4WUTbCAd UCIOJb30BaTh MPUEMBIL, PAlUOHATU3UPYIOIINE BBIYUCICHUSA, TMPUOOPECTH HABBIK
KOHTPOJMPOBATH BEIYUCIICHHS, BEIOMPAst IOXOAAIIHNA JIsi CHTYaIMH CII0CO0.

YucaoBble 1 OyKBeHHbIE BbIPAKEHUS

Yuawuiica nayuumcs:

*  BBINOJIHATH ONEPAINH C YHUCIOBBIMU BBIPAXKEHUSIMU;

*  BBINOJHATH INpeoOpa3oBaHus OYKBEHHBIX BBIPAKEHUH (PacKpbITHE CKOOOK, MPHBEICHHE MOIOOHBIX
claraeMpix ),

*  pemiath JIMHEHHBIC YPaBHEHUS, PeIIaTh TEKCTOBBIE 33Ja4l alre0pandecKuM METOIOM.

Yyawuiica nonyuum 6o3mooicnocmos Hayuumsca:

*  Pa3BHUThH NPEICTABICHNUS O OYKBEHHBIX BBIPAKEHHSIX M UX NMPEOOPA30BAHMUSAX;

* OBJAJETh CHENHATBLHBIMH TNPUEMAMH pEIICHUS YypaBHEHUW, NPUMEHATh amnmapaT ypaBHEHUH IS
peleHus Kak TEKCTOBBIX, TAK M MPAKTUIECKHUX 3a/1a4.

Yuci10Bble MHOXKECTBA.

Yuawuiica nayuumces:

* TIOHHUMAaTh TEPMUHOJIOTHIO U CUMBOJIUKY, CBS3aHHBIE C MOHSATHEM MHOXKECTBA, BBHITIOJIHSATH ONEpalun Hajl
MHOXECTBAMHU;

*  HUCMOJIb30BaTh HAYAJIbHBIE MPEICTABIECHUS O MHOXKECTBE IEHCTBUTEIbHBIX YHCEIL.

Yuawutics nonyuum 603moxcHOCMb HAYYUMBCA!

*  pa3BUBaTh MPEJCTABICHUE O MHOXKECTBAX;

*  pa3BHUBAThH MPEACTABICHUE O YUCIIC U YHCIOBBIX CUCTEMaX OT HATYPaJbHBIX JI0 ACWCTBUTEIHHBIX YHCEI;
O POJIM BBIYUCIICHUH B IPAKTUKE;

* DPa3BUTh M YIIIyOUTh 3HAHUS O JECATUYHOM 3alUCH JICHCTBUTEIBHBIX YHCeN (NepUOTUYECKHE U
HEMepHOoJUUECKUe Ipoon).

AJiredOpanyeckue BbIPaKeHUs

Yuawuiica nayuumca:

*  ONEpHpOBATh TMOHATHSAMH «TOXJIECTBO», «TOXJICCTBEHHOE TpPEOOpa3oOBaHME», peliaTh 3aJaqH,
cojiepkaiie OyKBeHHBIE JaHHbIE, paboTaTh ¢ POpMyIIaMu;

*  BHINOJHATH MPEOOpPa3OBaHKE BEIPAKEHUH, COMEPKAMIUX CTETIEHU C HATYPATLHBIMU ITOKA3aTEISIMU;

*  BBINOJHATH TOXKAECTBEHHBbIE NPe0oOpa3OBaHUS pPALMOHAIBHBIX BBIPAKEHUH HA OCHOBE IpaBUII
JIeNCTBUI HaJ, MHOTOUYJICHAMM,;

*  BBINOJHATH Pa3I0KEHUE MHOTOUJICHOB HA MHOXKHUTEJIH.

. BBIMTOJIHATh MHOTOIIATOBBIE MPEOOpPA30BaHMS PAMOHAIBHBIX BBIPAKEHHUH, TPUMEHSSI HMIMPOKHA
HaOOp croco0OB U MPUEMOB;



® NPUMCHATH TOXICCTBCHHBIC Hpeo6pa30BaHH51 IJid pCIICHUA 3ada4 U3 PpPa3jiMuHbIX paszciioB
Kypca.olepupoBaTh MOHSITHEM «KBJIPATHBIA KOPEHbY», IPHMEHSTH €r0 B BBIYUCIICHUSIX;

® BBIIIOJIHATD HpeOGpa30BaHI/I€ BBIpa)KeHHﬁ, coAcpKamunx CTCIICHU C MCJIbIMU TIIOKa3aTCIIMU U
KBaJIpaTHbIC KOPHH;

*  BBINOJIHATH TOXKACCTBEHHBIE NMPEOOPA30BaHUs PAIIMOHAIBHBIX BBHIPAKECHUH HAa OCHOBE MPaBMJI JICHCTBUI
HaJ| MHOTOYICHAMH M alreOpanueckKuMu ApOOsIMH;

Yuawuiics nonyuum 603moxicHoCms HAYUUMBCA:

*  BBINOJHATh MHOTOIIATOBBIE MPEOOPa30BaHUs PAIIMOHAIBHBIX BBIPAKCHHUN, IPUMEHSS IIHPOKHA HAOOP
CIIOCOOOB U MMPUEMOB;

. MIPUMEHSITh TOXKIECTBEHHBIC TIPE0Opa30BaHUs ISl PEIICHUS 3a7a49 U3 Pa3IMYHBIX pa3/ie]oB Kypca.

YpaBHeHust

Yuawuiica nayuumcs:

. peliath JUHEHbIE ypaBHEHUS C OIHOW MEPEeMEHHOM, CHCTeMbl ABYX YypaBHEHUH C JByMs
NEPpCMCHHBIMU

. MOHMMATh ypaBHEHHE KaK Ba)KHEUIIYI0 MaTeMaTHYECKYI0 MOJEb ISl ONMUCAHHUS U U3yYEHUs
Pa3HOOOPA3HBIX PEANbHBIX CUTYAIIHA, PEIIATh TEKCTOBBIC 3a/1a4H aNTreOpaniecKuM METOJIOM;

. MIPUMEHSITh rpapuuecKue MpeACTaBICHUS AJIs UCCIIEeI0OBaHUS YpaBHEHUH, UCCIIE0BAaHUS U PEIlICHUs

CUCTEM YpaBHEHUH C JBYyMs INEPEMEHHBIMH.PEIIaTh OCHOBHBIE BHJIbl PALIMOHANBHBIX YpPaBHEHHUH C
OJIHOM NIEPEMEHHOM, CUCTEMBI JBYX YPAaBHEHUN C ABYMS IE€PEMEHHBIMU;

. OPUMEHSTH rpadudecKue MPeaCTaBICHHS Ul HCCIIEIOBAHUS YPAaBHEHUH, HCCIEIOBAHUS U PELICHHUS
CUCTEM ypaBHEHHH C IByMsI IEPEMEHHBIMU.

Yuawuiicsa nonyuum 803mModcHOCMb HAYUUMBCA

. OBJIQJIETh CHELUAIbHBIMM NpUEMAMU PEIICHUS YpPAaBHEHUHM U CHCTEM YpPaBHEHWH; YBEPEHHO
NPUMEHSTH ammnapar ypaBHEHUWH Il PEUICHUs Pa3HOOOPa3HBIX 3aqad M3 MaTeMAaTHKH, CMEXHBIX
MPEAMETOB, PAKTUKY;

. MPUMEHSITh TpadUUecKUe TPEICTABICHUS IS HWCCIICIOBAHMS ypaBHEHUH, CUCTEM YpaBHCHH,
coJiepKaux OyKBeHHbIE KOI(PPUITUESHTHI.
HepaBencrBa

Yuawuiica nayuumces:

* TOHHMMAaTh TEPMHUHOJIOTHIO U CUMBOJIMKY, CBS3aHHBIE C OTHOLLICHHEM HEPAaBEHCTBA, CBOWCTBA YMCIIOBBIX
HEPaBEHCTB;

* peulaTh JMHEWHHBbIC HEPABEHCTBA C OHOM MEPEMEHHOM U UX CUCTEMBI; peliaTh KBaipaTHbIe HEPABEHCTBA
C OTMOpOii Ha rpauUYeCcKre MPEJACTABICHHUS;

* IPUMEHSTH anmnapaT HEPaBEHCTB JUI PEeLICHU 3aJau U3 pa3INyuHbIX pa3zesoB Kypca.

Yuawuiics nonyuum 603MoACHOCMb HAYUUMBCA:

* OBJIQJIETh Pa3HOOOpPA3HbIMU NpHUEMAMM JJOKA3aTelIbCTBA HEPABEHCTB; YBEPEHHO IMpPUMEHSTH ammapar
HEPaBEHCTB ISl PEIIEHUs] Pa3HOOOpa3HBIX MAaTeMaTHYECKUX 3a/ad, 337a4 U3 CMEKHBIX MPEIMETOB U
MPAKTUKH;

* TpUMEHATHh rpaduveckue NPEACTaBICHUS IS HCCICNOBAaHUS HEPAaBEHCTB, CHCTEM HEpPaBEHCTB,
cojiepKalux OyKBeHHbIE KO3 (DUITUESHTHI.

DyHKIUH.

Yuawuiica nayyumea:

* TIOHMMATh U UCIIOJIb30BaTh (PYHKIIMOHAIEHBIC TIOHATHS, SI3bIK (TEPMUHBI, CAMBOJIMYECKHE 0003HAYCHHS);

* CTpPOUTH Tpa(UKH JIMHEHHON QYHKLUH, HCCIEI0BATh CBOMCTBA YUCIOBBIX (DYHKIMI Ha OCHOBE U3yUYCHHS
MOBEJCHUS UX IPaUKOB;

¢ TIOHUMATh (PYHKIMIO KaK BKHEHIIYI0 MaTeMaTHYECKYIO MOJEINb Ui OTMHMCAaHUS MPOIECCOB M SIBICHUH
OKPY’KaIOIIero MUpPa, MIPUMEHATh (PYHKLIMOHATBHBIN SI3bIK JIJIs1 OMUCAHUS U UCCIIEI0OBaHUS 3aBUCUMOCTEH
MEXTY (U3NIECKIMHU BEITNIHHAMHU;

* TIPUMEHATHb (POPMyYIIBI, CBA3aHHBIE C apU(METHUECKOW W T€OMETPHUECKOW MPOrpeccusMHd, W ammapar,
c(OPMHPOBAHHBIN TIPU U3YUSHHUH JAPYTUX PA3MEIOB Kypca, K PEIICHHIO 3a/1a4, B TOM YHUCIIE C KOHTEKCTOM
U3 peajabHOM KU3HU.

Yuawuiics nonyuum 603mMo#CHOCMb HAYUUMBCA:



¢ IMPOBOAUTHL UCCIICAOBAHUA, CBA3AHHBIC C U3YUCHUCM CBOICTB q)yHKHHﬁ, B TOM YHCJIC C UCIIOJIB30BaAHUEM
KOMIThIOTEpA; Ha OCHOBE I'Pa(UKOB M3YUYEHHBIX (YHKIUNA CTPOUTH 0OJE CI0KHBIE TpaduKu (KyCOUHO-
3aJaHHbIC, C «BBIKOJIOTBIMMW) TOYKAMU U T. H),

* HUCIOJB30BaTh (PYHKIMOHAJIbHBIE MPEICTABICHUS U CBOMCTBA (DYHKIUI Ui pEIICHUS MAaTeMaTUYeCKUX

3a/1a4 U3 pa3InIHbIX Pa3JesioB Kypca.

DJIeMEeHTbI CTATUCTUKH

Vuawuiica nayuumca:

*  HCIIOJIb30BATh MPOCTEHIINE CIIOCOOBI IPECTABICHUS U aHAJIN3a CTATUCTUYECKUX JIaHHBIX;

* pemath KOMOMHATOPHBIE 33/1a4U HA HAXOXKCHUE KOJMYEeCTBA OOBEKTOB MM KOMOMHAIIUH.

Yuawuiicsa nomyyum 603MO04CHOCMb HAYYUMBCA!

* mpuoOpecTd TMEpPBOHAYAIBHBIM OINBIT OpraHu3alud cOopa MJAaHHBIX MpPHU TPOBEACHHHM OIpPOCa
OOIIECTBEHHOI'O MHEHUS, OCYILIECTBIIATh UX aHAIM3, MPEJCTABIATh PE3yJIbTaThl OMpoca B BUE TaOIHIIbI,
JMarpaMmsl;

*  Hay4UTbhCSA HEKOTOPBIM CIEIUAIBHBIM MpUEMaM pelieHHsi KOMOMHATOPHBIX 3a/1a4.

DJIeMeHThI MPUKJIATHONH MaTeMATUKHU

Yuawuiica nayuumes:

° HCIIOJIB30BaTh B XOAC PpPCHICHUA 3aJdad JBJICMCHTAPHBLIC MPCACTABJICHUA, CBA3aHHLIC C
HpI/I6HI/I)KéHHLIMI/I 3HAa4YCHUAMU BCIIMYHUH,
° HCIIOJB30BaTh HpOCTCﬁHIPIC CIIOCOOBI MMPpCACTaBJICHUA U aHaJIn3a CTATUCTUYCCKUX JaHHBIX,

*  HaxXOAWUTh OTHOCHUTEIBHYIO YACTOTY M BEPOSTHOCTb CIy4aililHOTO COOBITHS;

* pemarb KOMOWHATOPHBIE 33]]a4M Ha HAXOXKJCHHUE YMCIIa 00BEKTOB MM KOMOUHAIINH.

Vuawuiica nonyuum 603mMoHCHOCb HAYUUMBCA:

. HOHSTh, YTO YHCIIOBBIC JaHHBIC, KOTOPHIE WCIONB3YIOTCS JUIA XapaKTePUCTUKU OOBEKTOB
OKPY’KaIOMIETO MUPA, SBISIOTCA MPEUMYIIECTBEHHO MPHOIMKEHHBIME, YTO TI0 3alTUCH MPHOIIKEHHBIX
3HAUEHHH, COAEp)KAIMXCS B HMH(OPMALMOHHBIX HCTOYHHKAX, MOXKHO CYAHTh O MOTPEIIHOCTH
PUOINKCHNUS;

* TOHSATH, YTO IOTPEIIHOCTh pe3yJbTaTa BBIYUCICHHH JOJDKHA OBITH COM3MEpPHMa C IIOTPEUIHOCTBHIO
WCXOJIHBIX JIaHHBIX;

. NpUOOpEeCTH TEPBOHAYAIBHBIA ONBIT OpPraHW3aluK cOopa JAaHHBIX TPH TPOBEIACHUH OIPOCa
OOIIIECTBEHHOTO MHEHUSI, OCYIIECTBIISTh X aHAJIM3, IPEJCTABISATH PE3yNIbTaThl ONPOCa B BHJIE TAOJHUIIBI,
JHarpaMMBl;

*  TpPHUOOPECTH OIBIT MPOBENEHUS CIyYalHBIX IKCIIEPIMEHTOB, B TOM YHCJIE C TIOMOIIBI0 KOMITBIOTEPHOTO
MO/JICJIMPOBAHUS, UHTEPIPETALIUU UX PE3YJIbTATOB;

*  HAYYHUTHCS HEKOTOPBIM CIEIUAIBHBIM TPUEMaM pelIeHHsi KOMOMHATOPHBIX 3a71ad.

Aure0pa B MICTOPHYE€CKOM Pa3BUTHH.

Yuawuucs nonyuum 6osmooicnocms.:

* TI03HAaKOMMTHCS C UCTOpUel (pOpMHUPOBAHUS MATEMATUYECKOTO S3bIKA, 3aPOKICHHUE alreOphl, C KHUTOH O
BOCCTAaHOBJIEHUU U IPOTUBOIIOCTaBIeHNN MyxaMmMeia ainb-XOope3Mu.

* y3HAaTh Kak 3apoaunack uzaes koopauHat (O. Buer, P. lekapr);

* y3HaTh CTApUHHBIE MEPHI JUTMHBI, BBEJACHUE METPA KaK €IUHUIIBI JUTMHBI, METPUUYECKYIO CHUCTEMY Mep B
Poccun, B EBpore.

* y3HaTh OTKPBITUE UPPAIMOHATHHOCTH, HCTOPUIO BOSHUKHOBEHHS (POPMYI TSl pelIeHHs YpaBHEHHH 3-i 1
4-ii creneHei.

* 3HaTh NMPUMEPHl MATEMATUYECKUX OTKPBITHMM M UX aBTOPOB B CBA3U C OTECYECTBEHHOM M BCEMHPHOMU
HCTOPUEH;

* [OHMMATh POJIb MATEMATUKU B pa3BUTUU Poccum.

.

I'eomerpus 7-9 kiaacc

I'eomeTrpuueckue purypsl

* TOJIb30BAaThCS S3BIKOM T'€OMETPUM I ONMUCAHUSA NPEIMETOB OKPYKAIOIIET0 MHPA M MX B3aUMHOIO
PacCIIONIOKEHNUS;

* pacmo3HaBaTh U U300paxkaTh HAa YEPTEKAX U PUCYHKAX TeOMETpUUecKre QUTYPHI U MX KOMOMHAIINH;



KJIacCU(PUITUPOBATh T€OMETPUIECKUE (DUTYPHI;

HAXOJUTh 3HAYECHUSI IJIUH JIMHEWHBIX 3JIEMEHTOB (PUTyp U UX OTHOLICHHUS, IPaTyCHYIO Mepy yriioB oT 0°
o 180;

JI0Ka3bIBaTh TEOPEMBI;

pelaTh 3a7aud Ha J0Ka3aTellbCTBO, OMUPAsCh HA M3yYEHHbIE CBOMCTBA (UTYp U OTHOUICHUH MEXIy
HUMU U IPUMEHSS U3yUYEHHBIE METO/IbI I0KA3aTEeNIbCTB;

peliaTh HeCIOKHbIE 33JJa4l Ha MOCTPOCHHUE, IPUMEHSS. OCHOBHBIE aITOPUTMBI IOCTPOCHHUS C MTOMOIIBIO
LHUPKYJIS ¥ JIMHEUKU;

pelaTh npocTelne MIaHMMeTpUYeCKre 3a/1aui.paciio3HaBaTh Ha 4YepTexkax, PUCYHKAX, MOJIEISIX U B
OKPYKaroIIeM MUPE IJIOCKUE U MTPOCTPAHCTBEHHBIE T€OMETPUIECKIE (DUTYPBI U UX SJICMCHTHI;

CTPOUTD YIJIbI, OIPEIENIATh UX IPATYCHYIO MEPY;

pacrmo3HaBaThb U H300paxaTb pa3BEPTKU KyOa, NPSIMOYTOJILHOTO Mapajulefienuneaa, MNpaBuiIbHON
MTUPAMH/IBI,

ONpeeNsATh IO JIMHEHHBIM pa3MepaM pa3BEPTKU (GUTYphl JUHEHHBIE pa3Mepbl camod (GUrypel u
Ha000pOT;

BBIUUCIIATH 00BEM MPSAMOYTOJIBHOTO Mapaijiesienumneaa u Kyoa.

OBIIAJICTh METOJAMU DEIICHUs 3aJa4 Ha BBIYUCIICHHE U JI0Ka3aTeNbCTBO: METOJOM OT IPOTUBHOTO,
METOJIOM ITOA00MS, METOI0M Tiepedopa BapUaHTOB M METOJIOM T€OMETPUICCKUX MECT TOUCK;

OBJIAJICTh TPAJAWIIMOHHOW CXEMOW PEIICHUs 3a/ad Ha MOCTPOSHUE C TMOMOIIBI0 MUPKYJS U JTHHCUKH:
aHaJN3, IOCTPOCHUE, JOKA3aTEIbCTBO U UCCIIEIOBAHHE;

HAyYUTHCS peliaTh 3a/1a4d Ha MOCTPOCHUE METOIOM I'€OMETPUICCKIX MECT TOYEK M METOJIOM TIOJ00US;
HAyYUTHCS BBIYHUCIATH OOBEM TPOCTPAHCTBEHHBIX T'€OMETPHUYECKUX (UTYP, COCTABICHHBIX W3
MPSIMOYTOJIBHBIX ITAPAJLICIICITUTICIIOB;

yIIyOUTh ¥ Pa3BUTh MPEACTABICHUS O IPOCTPAHCTBEHHBIX TEOMETPUICCKUX (DUTypax;

HAYYUTHCS IPUMECHSTh TTOHSITHE PA3BEPTKU JIJISl BBIMTOJIHCHUS ITPAKTHYCCKUX PAacUETOB.

N3mepeHne reoMmeTpu4ecKuX BeJTUYMH

HCII0Jb30BaTh CBOMCTBA HU3MCPCHHA IJIMH, yrﬂOB,FpaHYCHOfI MCEPBI yI'Jia;

peliaTh NPAKTHYCCKUC 3a/la4r, CBA3AHHBIC C HAXOXICHUCM I'COMETPHUICCKUX BCIMYNH (I/ICHOJII)?;YFI Ipu
HCO6XO)II/IMOCTI/I CIIPAaBOYHUKU U TCXHUYCCKUC Cpe)ICTBa).

BBIYMCIIATH IIJ10IIAd1 (I)I/Il"yp, COCTAaBJICHHBIX M3 IBYX HUJIN Ooiee IpsAMOYT'OJIbHHUKOB, IMapajlJICIIOTpaMMOB,
TPEYTOJIbHUKOB;

BekTopsl

ONEPUPOBATH MTOHATUSMHU: BEKTOP, CyMMa BEKTOPOB, KOOPJAMHATHI HAa INIOCKOCTH, KOOPJAMHATHI BEKTOPA;
ONMCBIBATBIIOHATUS BEKTOPHBIX UM CKAISIPHBIX BeIWYMH. MIImrocTpupoBaTh IMOHATHE BEKTOPA.
@opMyIMpOBATH OINPEACICHUS: MOAYJIS BEKTOpPA, KOJUIMHEAPHBIX BEKTOPOB, pPAaBHBIX BEKTOPOB,
KOOPAMHAT BEKTOPA, CYMMBbI BEKTOPOB, PA3HOCTH BEKTOPOB, IIPOTUBOIIOJIOKHBIX BEKTOPOB, YMHOKECHHUS
BEKTOpa HA YHCJO, CKAJSPHOIO NPOU3BEACHHUS BEKTOPOB; CBOWMCTBA: PABHBIX BEKTOPOB, KOOPAMHAT
PaBHBIX BEKTOPOB, CIIOKEHUS BEKTOPOB, KOOPAMHAT BEKTOpPAa CYMMBI M BEKTOpa pa3sHOCTH ABYX
BEKTOPOB, KOJUIMHEAPHBIX BEKTOPOB, YMHOKEHHsI BEKTOpPA HA YMCIIO, CKAIPHOIO IPOU3BEIACHUS JIBYX
BEKTOPOB, IIEPIECHAUKYJIAPHBIX BEKTOPOB.
JIOKa3bIBATh TEOPEMBI: O HAXOKJIECHNUN KOOPIUHAT BEKTOPA, O KOOPAUHATAX CYMMBI M Pa3HOCTH
BEKTOPOB, 00 yCIOBUH KOJUTMHEAPHOCTHU JABYX BEKTOPOB, O HAXO0XKIECHNUU CKAISIPHOTO POU3BEICHUS
JIBYX BEKTOPOB, 00 YCIOBUH NMEPHEHAUKYIIPHOCTH.
HaxOJINTh KOCUHYC yTIJIa MEXAY ABYMS BEKTOPaMH.
PUMEHATh U3YUYEHHBIE OIPEeNICHUs, TEOPEMbI U (POPMYJIIBI K PELICHUIO 3aa4
HCIIOJIB30BaTh BEKTOPBI I PEIIECHUs MPOCTEUINNX 3a/1ad Ha ONpPEIEIICHHE CKOPOCTH OTHOCUTEIBHOTO
JBUYKEHUS,
MIPUMEHSTh U3YUYEHHbIE OIIPeIETICHHS, TEOPEMBI U (POPMYJIBI K PEIICHUIO 3a/1aY;
OBJIAJIETh BEKTOPHBIM METOOM JUJIsl PEIICHHUs 3a7a4 Ha BEIYHMCIICHUE U IOKA3aTeNIbCTBO;
* IPUOOPECTH ONBIT BBHIMOJIHEHUS MPOEKTOB Ha TeMy «lIpuMeHeHHne BEKTOpPHOTO METoAa MpH
pELIEHUH 3a/1a4 Ha BBIUYMCIECHUE U JOKA3aTEIbCTBOY.



BepoATHOCTH M cCTaTUCTHUKA 7-9 Ki1acc

U3BekaTb U Ipeobpa3oBbIBaTh UHGOPMALMIO, IPe/CTABJIEHHYI0 B BU/le TaOJ/IUL, AUarpaMy,
rpadUKOB; IpeJCTaBAATh JaHHble B BUJie TabJINL, AUarpaMM, rpapuKoB.

OnuceiBaTh JaHHble C MOMOIbI CTAaTUCTUYECKUX INOKasaTesed: CpeJHUX 3HAYeHUU U Mep
paccerBaHuA (pa3Max, JUCIIePCUs U CTaHLApPTHOE OTKJIOHEHUE).

HaxoauTp 4acTOTBI YMCJIOBBIX 3HAY€HUW M 4aCTOThI COOBITUM, B TOM YHUCJIe 10 pe3yJbTaTaM
M3MepeHUN U HabJII0AeHU M.

HaxoauTh BEpOATHOCTH CJy4yalHBIX COOBITUM B ONbITAX, 3HasA BEPOATHOCTU 3J€MeHTapHbIX
COOBITHH, B TOM YUCJIE B ONBbITAX C PABHOBO3MOXXHBIMH 3JIeMEHTAPHBIMU COOBITUSAMM.
Ucnonb3oBaTh rpaduveckue MOJeNU: JepeBO CAYy4alHOro I3KCIepUMEeHTa, JuarpaMMbl
JuJiepa, yuca0Bas NpaMas.

OnepupoBaTb MOHATUAMU: MHOMXKECTBO, IOJAMHOXECTBO; BBINOJHATb Ollepalyydu Haj
MHOXeCTBaMHU: 00'beJJUHEHUe, IepecedyeHHe, [ONOJHEHHUE; TEepPeYUCasATb 3JIeMEHThI
MHOXX€CTB; IPUMEHATH CBOMCTBA MHOECTB.

HUcnosb3oBaTh rpadryeckoe NpeAcTaB/JeHMe MHOXECTB U CBSI3ell MeX/ly HUMH [JIsl ONIMCAaHU S
IpOLEeCCOB U AABJIEHUH, B TOM 4YMCJe NIPU pelleHUH 33J4a4 U3 JpYyrux y4e6HbIX NIpeMeTOB U
KypCOB.

Pemarp 3asa4yM OpraHu30BaHHBIM [epebOpPOM BapUAHTOB, a TaKXKe C MCHO0Jb30BaHUEM
KOMOMHATOPHBIX IPAaBUJ U METO/0B.

Ucnonp30BaTh onucaTes/ibHble XapaKTePUCTUKU [JI1 MAaCCHUBOB YMCJIOBBIX JAHHBIX, B TOM
YyHCJle CpeJlHYe 3Ha4YeHNUs U Mepbl pacCeMBaHHUA.

HaxoauTp 4acTOTbl 3HaY€HUHW M 4ACTOTHI COOBITHUSA, B TOM YMCJ/e I0JIb3yACh pe3yJbTaTaMU
NpOBe/IEHHbIX U3MEPEHUN U HabJII0eHU M.

HaxoauTph BEpOATHOCTH CJy4alHbIX COOBITUM B U3YyYEHHBIX ONBITAX, B TOM YHCJIe B ONBITAX C
PaBHOBO3MO>HBIMU 3JIEMEHTApPHbIMHU COOBITUAMM, B CEPUAX UCIBITAHUM /10 1IEPBOTr0 yClexa,
B CepUAX UCIIbITaHUM bepHyn.

VMeTb npejcTaBeHUe O CIy4alHOM BeJIMYMHE U 0 paclpesie/IeHUU BepOATHOCTEN.

MMeTb npejcTaB/eHUE O 3aKOHe GOJIbIIMX YHUCeJ KaK O MPOsIBJIEHUH 3aKOHOMEPHOCTH B
CIy4alHOM M3MEHYMBOCTH U O POJIM 3aKOHA 60JIbIINX YHCeJ B IPUPO/JEe U 00LIeCTBe.
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