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HNOsSICHUTEJIbHAS 3AIIMCKA

IIporpamma oO6mmeobpa3oBaTenbHO yueOHOTO IpeaMeTa «MarteMaThkay MpeaHa3HadeHa i
H3y4EHHUs] MaTeMaTHKH B NpodecCHOHANBHBIX 00pa3zoBarenbHbX opranmamusax CIIO, peamusyromux
00pa3oBaTeNbHYyIO0 IPOrpaMMy cpeaHero oOmero oOpa3oBaHUs B Mpeeiax OCBOCHHS OCHOBHOM
obpazoBarenbHOi mporpamMbel CIIO (OOII CIIO) ma 6a3e ocHOBHOTrO 0O0IIero oOpa3oBaHHs NpH
IIOJITOTOBKE CIIEITHAIUCTOB CPEIHETO 3BEHA.

IIporpamma pa3paborana Ha ocHoBe TpeboBanuit ®I'OC cpemnero obmero oOpa3oBaHUs,
NpEeABSBISIEMBIX K CTPYKType, COIEpXaHWI0 M pe3yjbTaTaM OCBOEHHsS Yy4eOHOro mpemMmeTa
«Matemaruka» B COOTBETCTBHH C PeKOMEHIAUUSIMH 10 OpraHH3aIMy MOJYYESHUS CPEIHEro o0Imero
oOpa3oBaHUsl B Ipeleliax OCBOEHHS O00pa30BaTENbHBIX MPOrpaMM CpPEIHEr0 MpoeCCHOHAIBHOTO
obpasoBaHusi Ha 0a3e OCHOBHOro oOmero oOpa3oBaHus ¢ ydeToM TpeOoBaHuil (eaepaTbHBIX
TOCyIapCTBEHHBIX O00pa30BaTeNbHBIX CTAHJApPTOB U IOJIy4aeMOM CHEIHaIBbHOCTH CPETHEro
npo¢eccuoHaIBHOTO 00pa3oBaHMUs.

Copneprxanue nporpamMmsl «MaTeMaTHKay HalpaBlIeHO Ha JOCTHKEHHE CIIEIYFOIIUX
meJsein:

* ofecneyeHue cGHOPMHUPOBAHHOCTH TPEICTABICHHNA O COUHAIBHBIX, KYJIBTYPHBIX H
UCTOpHUECKHUX (PaKTOpax CTAHOBJICHUS MAaTEMATHKH;

* obecneyeHue cGHOPMUPOBAHHOCTH JIOTHYECKOTO, AITOPUTMHYECKOTO M MaTeMaTHYeCKOTro
MBIIILIEHUS;

* obecneyeHue cHOPMHUPOBAHHOCTH YMEHUH NPUMEHSATH IMONYYEHHbIC 3HAHUS ITIPH pPEIICHUH
pa3IUYHbBIX 3a/1a4;

* obOecredyeHue  CHOPMHUPOBAHHOCTH  NPEACTaBICHHH O  MareMaTHKe KakK  9acTH
00IIe4enoBeYeCcKor KyNbTYPhl, YHUBEPCAIHLHOM SI3BIKE HAYKH, MO3BOJISIOIIEM OIMCHIBATH U
U3y4aTh peaybHbIE IPOIECCHI U SBIICHUS.

B mnporpammy BKIIOYEHO COJEp)KaHWE, HalpaBlIeHHOe Ha (OPMHPOBAHHE Yy CTYJIEHTOB
KOMIIETEeHIIH, He0OX0MuMEIX 171 KadecTBeHHOro ocBoeHHs OITOIT CITO na 6a3e 0OCHOBHOrO 00IIEro
00pa3oBaHHUs C MOIyYEHHEM CpeHEro obmero o0pa3oBaHusl MPOrpaMMBI TOATOTOBKH CIIEIHAIMCTOB
cpenrero 3BeHa (IIIICC3).

OO0mas xapakTepuCcTHKA y4e0HOro mpeaMera
«MaTtemaTnka»

Marematuka sBinsercs (yHIAaMEHTAIBHBIM  00IIE00pa3oBaTENbHBIM — IPEAMETOM  CO
CJIOXXMBIIUMCS YCTOMYUBEIM COIEp)KaHUEM U 0OIMMHU TpeOOBaHUSIMH K IIOATOTOBKE 00yYarOIITUXCS.

ITpodunbHas cocraBisroNIas OTpaKkaeTcss B TpeOOBAaHHUSIX K IMOArOTOBKE OOYYAIONIMXCS B
YacTH:

e oOmel CUCTeMbl 3HAHWU: COAEp)KATEeNbHBIE NMPHUMEPHI HMCIOJIb30BAHUS MAaTEMaTHUECKUX

UIel ¥ METO0B B PO(eCCHOHATEHOM e TENbHOCTH;

* yYMEHHH: pa3nuuue B ypOBHE TpeOOBaHUM K CIIOXKHOCTH IPUMEHSIEMBIX aJITOPUTMOB;

* IPaKTUYECKOTO HCIOJIb30BAaHUSI INPUOOPETEHHBIX 3HAHUWA M YMEHUH: WHIUBHUIYAIHHOTO
y4eOHOTO  OmbITa B  IIOCTPOEHMHM  MAaTEMaTHYECKHX  MOJeNielf,  BBHINOJHEHHH
HCCJIEIOBATENIbCKUX MMPOEKTOB.

Cognepxanne ydyeOHOTO mpeaMeTa pa3paboTaHO B COOTBETCTBHH C OCHOBHBIMH COAEPIKATEIHHBIMH
JUHUSIMHU 00y4YCHHS MaTeMaTHKe:

* anreOpaudeckas JIMHHS, BKJIIOYAIONAs CHCTEMATH3aIlMIO CBEIEHHH O YHCIaX; H3ydeHHe
HOBBIX U 00001IeHHE paHee U3YUCHHBIX onepanuii (BO3BeI€HUE B CTEIICHb, U3BJICYCHUE KOPHSI,
norapuMUpoOBaHUEe, CHHYC, KOCHHYC, TaHT€HC, KOTaHT€HC U OOpaTHble K HHUM); H3ydeHHE
HOBBIX BHJIOB YHCJIOBBIX BBIpaXKEHHUH U (HOPMYIT; COBEpIICHCTBOBAaHUE MPAKTUYECKUX HABBHIKOB
U BBUUCIHTEIGHOW KyJIbTYpHl, DPACIIUpEHHE M COBEPIICHCTBOBAHUE auredpandeckoro
anmapaTta, c)OpPMHPOBAaHHOTO B OCHOBHOM INKOJE, K €ro IPUMEHEHHE K PpEIICHHIO
MaTeMaTUYECKHUX ¥ MPHKIATHBIX 331a4;

* TeopeTHKO-(QYHKIMOHATbHAS JIMHHUS, BKIIIOYAIOIIas CHCTEMAaTU3alluIO M pacIIipeHNe CBeIeHUH
0 YHKIHSIX, COBEPIIEHCTBOBaHHE rpaUIeCKUX YMEHHH; 3HAKOMCTBO C OCHOBHBIMH UIESIMHU U
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METOJlaM{ MaTEMAaTHYECKOI0 aHaIu3a B 00bEMe, MO3BOJSIOMIEM HCCIIEN0BATE AJIEMEHTAPHBIE
GyHKIIMM M peluaTh IpocTeiimue reoMerpuueckue, (QU3MUECKHe W IPYyrue MPUKIATHEBIE
3a1a4w;

* JIMHUSA YpPaBHEHHH M HEPaBEHCTB, OCHOBaHHAas Ha IIOCTPOEHHH ¥ HCCIIEIOBAHHUU
MaTeMaTH4YeCKUX  MOJENeH, mepecekamomascs ¢  anredpandeckod ©  TEOPETHKO-
GYHKIMOHAIBHOH JIMHMSAMH H BKIIOYAOIIAS pa3BUTHE M COBEPIICHCTBOBAHWE TEXHHKH
anreOpandyeckux MpeoOpa3oBaHWH [Jisi pEIIeHHs YypaBHEHHH, HEPaBEHCTB MW CHCTEM;
(dbopMHpOBaHHE CIIOCOOHOCTH CTPOHUTH M HCCIIENOBATh IPOCTEHINNE MAaTEMAaTHIECKHE MOMAECITH
IIpH pEeIICHUN NPUKIAIHBIX 3a1a4, 3a]]a4 U3 CMEXHBIX U CIIEIUANBHBIX JUCIUILINH;

* TeOMeTpHYECKas IMHHS, BKJIIOYAIOIAs HarJsAHBIE TPEICTABICHHUS O MNPOCTPAHCTBEHHBIX
burypax HW H3y4YeHHE HUX CBOHCTB, (GOpPMHUPOBAHHE M pPa3BHUTHE IPOCTPAHCTBEHHOTO
BOOOpaX€HHs, pa3BUTHE CHOCOOOB TIEOMETPHUECKHX HM3MEPEHUH, KOOPAMHATHOIO U
BEKTOPHOT'O METOJIOB JUISl PEIICHUS] MAaTEMaTHIECKUX U MPUKIAJHBIX 33134,

Uzyuenne oOmeoOpa3oBaTenbHoi  yueOHOW  AuUCIUIUIMHBI  «MaTemaTuka»  3aBepIiaeTcs

MOJIBEJICHUEM HTOrOB B (opMe S5K3aMeHa B paMKaX IIPOMEXYTOYHOH aTTecTalldd CTyJCHTOB B
nportecce ocBoerus: ocHoBHO# OITOIT CIIO ¢ momydenuem cpeanero obmero oopa3oBaHusl.




1. ITACIIOPT NIPOI'PAMMBI YYEBHOI'O ITPEIMETA
«MaTemMaTuka»

1.1. O6aacTh NpHMeHEeHHS IPOrPAMMBI

IIporpamMma y4eOHOTO IpeMeTa SIBISETCS YacThIO OCHOBHOM 00pa30BaTeNbHON IPOrpamMMEI
cpenHero (IoaHoro) obmero o6pa3oBaHus.

1.2. Mecro mpeavera B CTPYKType OCHOBHO mnpodeccHOHAIbHOM o00pa3oBaTeabHOH
OporpamMmel:  y4eOHBIM  IIpeAMET  IPHHAUIOKHUT MNPOPUIBHBIM  YYeOHBIM  [PEIMETaM
00meo6pa3oBaTeNbHOr0 y4eOHOT0 [UKIA IpeIMETHOM 00nacT «MareMaTuka ¥ HHQOPMATHKAY.

1.3. Ilnanupyemble pe3yJibTAThI:

OcBoeHne copepxaHus y4eOHOro mnpeaMera «MaTeMaTHKa» OO€ECIIEUHMBAET MOCTHIKEHUE

CTYACHTaMH CIEIYIOIIUX pPe3ylbmamos:

JIHYHOCTHBIE PE3yJIbTAThl 0CBOECHHS 0CHOBHOMH 00pa30BaTe/IbHOI MPOrpamMMbI
IInanupyemsle TUIHOCTHEIE pe3ybTaThl ocBoedns OOII B uacTh:

JIMYHOCTHEIE Pe3yIbTAThI 0CBOCHHS OCHOBHOI 00pa30BaTeIbHOM IIPOrpaMMbI

[Tnanupyemsble TMYHOCTHEIE pe3yabTaThl ocBoeHus OOIT:

JIP/IH nyxoBHO-HPaBCTBEHHOr0 BOCIIHTAHHUS:

JIPIH1 oco3HaHHE TyXOBHBIX LIEHHOCTEH POCCHICKOrO HApOa;

JIPTH2 chopMHPOBaHHOCTH HPABCTBEHHOTO CO3HAHMSI, STHYECKOTO TIOBEACHUS,

JIP/TH3 cniocoOHOCTS OLIeHMBATh CHTYALHIO U IIPHHAMATh OCO3HAHHBIE PENIEHHs, OPHEHTHPYACH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

JIPJTH4 oco3HaHMe JTMYHOTO BKJIa#a B IOCTPOEHHUE YCTOHIHUBOTO Oy IyIIEero;

JIPTHS OTBETCTBEHHOE OTHOIIEHHE K CBOMM DOIMTENSM M (WIM) APYTHM WIEHAM CEMBbH,
CO3JaHHIO CEMBH Ha OCHOBE OCO3HAHHOI'O IIPHHSATHUS IEHHOCTEH CeMEHHOM XU3HU B COOTBETCTBHH C
TpaIulusIMH HaponoB Poccuu;

JIPTB TpynoBoro BocnuTanus:

JIPTB1 rotoBHOCTE K TPy, OCO3HaHHE [IEHHOCTH MacTEpPCTBA, TPYAOIO0HE;

JIPTB2 roTOBHOCTP K aKTHBHOM IEATENBHOCTH TEXHOJNOTHYECKOW M  COIMAIBHOM
HaNPaBJICHHOCTH, CIIOCOOHOCTh HHMIMUPOBATh, IUIAHAPOBATh M CaMOCTOSITENLHO BBHINOIHATH TaKyIO
JeSTENBHOCTb;

JIPTB3 unrepec k pasnu4HbsM cdepaM NpodhecCHOHATBHON AESITENPHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIN BEIOOD Oymymielt mpoheccuy ¥ pea30BbIBATE COOCTBEHHBIE KH3HEHHbIE [LIAHEL,

JIPTB4 roToBHOCTB M CIOCOGHOCTH K 00Pa30BaHHIO U caMOOOPa30BAHMIO HA IIPOTSDKEHHH BCei
KU3HH;

JIPIB 3K0.,10rH4ecKoro BOCIUTAHHS:

JIPOKB1chopMHpPOBaHHOCTh 3KOJOTHYECKON KyIbTYyphl, HOHHMAHHE BIHSHHS COLHATBHO-
9KOHOMHUYECKHX MPOIECCOB HA COCTOSIHUE IPUPOTHON U COLUATBHOM Cpellbl, 0CO3HAHHUE III00AIBHOTO
XapakTepa 3KOJIOTHYECKUX MPOoOIIeM;

JIPOKB2 niaHHpOBaHHE U OCYILIECTBICHHE NEHCTBAN B OKPYIKaIOIIEH cpejie Ha OCHOBE 3HAHHUS
IieJIed yCTOMYUBOTO Pa3BUTHS YEJIOBEYECTBA;

JIPOKB3 akTHBHOE HENpUSTHE NEHCTBHA, IPUHOCSIINX BPE OKPYKAIOIIEH Cperie;

JIPOKB4 yMeHHe TpPOTHO3MPOBAaTh HEONATONPUATHBEIE JKOJOTMYECKHE  IOCIEICTBHUS
IpEeINPUHUMAEMBIX JeHCTBUH, TPEeOTBPAIIaTh UX;

JIPOBS5 pacmupeHue onbITa AesTeIbHOCTH 9KOJIOTHYECKON HAIIPaBIEHHOCTH;

JIPITHII neHHOCTH HAYYHOr0 MO3HAHHS:

JIPITHII1 cdopMHpOBaHHOCTP MHPOBO33PEHHUSI, COOTBETCTBYIONIETO COBPEMEHHOMY YDPOBHIO
Pa3BUTHs HAYKH U OOLIECTBEHHOM IPAKTUKH, OCHOBAHHOTO Ha JHAJIOTE KYJIBTYpP, CIIOCOOCTBYIOIIETO
OCO3HAHHIO CBOET0 MECTa B ITOJIUKYJIETYPHOM MHPE;

JIPLIHII2 coBepIIeHCTBOBaHHE S3BIKOBOM W YHMTATENBCKOM KYJIBTYPHl KakK CpeICTBa
B3aMMOJICHCTBUS MEXKIY JIIOJbMH U IIO3HAHHUS MHDA;
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JIPITHII3 oco3HaHue LEHHOCTH HAyYHOU NESTEeNbHOCTH, TOTOBHOCTE OCYIIECTBIIATH MPOEKTHYIO
U MCCIIEN0BATENbCKYIO NeSTeIbHOCTE HHANBUAYATIHHO U B TPYIIIE.

MeTanpenMeTHble pe3yJIbTAThl 0CBOEHHSI 0CHOBHOI 00pa30BaTe/IbHOM MPOrpaMMel
IInanupyemsle MeTanpeqMeTHbIE pe3ynbTaTthl ocBoeHus OOIL:
OniageHne yHHBEpPCAJIbHBIMHA Y4€0HBIMH M03HABATEIbHBIMH A€ CTBHAMHE:

YVILJ JI/I 6a30Bble JIOTHYECKHE AeHCTBHS:

VVIIA JIA1 camocTosiTenbHO (GOPMYNIHUPOBATh U aKTyaIHM3HPOBaTh MpoOJeMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

VVIIA JI2 ycraHaBnmuBaTh CYIIECTBEHHBIH IPHU3HAK WM OCHOBAaHHS JMJIs CpaBHEHHS,
KJIaccupuKanuy U 00001eHus;

VVIIJI JIA3 omnpenensTe IEeTd OESITENbHOCTH, 3alaBaTh MapaMeTpsl MW KPUTEPHH HX
JIOCTHIXKEHUS,

VVIIJ JI/14 BBISIBIATS 32aKOHOMEPHOCTH U IIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUAX;

VVIIA JIIS BHOCUTH KOPPEKTHUBHI B NEATENBHOCTH, OIEHMBATh COOTBETCTBHE DPE3YJIHTATOB
I[eJIsIM, OIIEHUBATh PUCKH MOCJIEICTBUH IESATEIbHOCTH;

VVIIJ JIJ16 pa3BuBaTh KpeaTHBHOE MBIIUIEHHUE IIPH PELIEHUH )KU3HEHHBIX IPoOIeM;

YVII U1 6a30BblIe HCC/IeI0BATEIbLCKHE AeliCTBHS:

YVIIA WJI1 Bnamers HaBHIKaMH Y4eOHO-HCCIEIOBATENBCKOM M INPOEKTHOM NESTENbHOCTH,
HaBBIKAMHU pa3pelieHus npodiem;

YVII U2 cnocobHOCTF W TOTOBHOCTH K CaMOCTOSITETPHOMY IIOMCKY METOJIOB DPEIICHHS
IIPaKTUYECKUX 3aJay, IPUMEHEHUIO Pa3IMYHbIX METOI0B IO3HAHHUS;

YVIII W3 oBnageHWe BUIAMH JAESITEIbHOCTH IO IIOJYyYEHHUIO HOBOTO 3HaHUA, €ro
HHTEPIIPETaIiH, TPeoOpa30BaHUI0 U NMPUMEHEHHIO B Pa3IMYHBIX YYEOHBIX CUTyallHsiX, B TOM YHCIIE
TIPH CO3/1aHUU y4eOHBIX U COIIMATIBHBIX IPOEKTOB;

YVIIJI 14 dopMupoBaHHE HAydHOTO THIA MBIIUICHUS, BIaJCHUE HAyYHOH TEPMHHOJIOTHEH,
KJIIOYEBBIMH ITOHATUSMHU ¥ METOJIaMH;

YVIIJ Y15 ctaBuTh 1 GOopMyIHpPOBaTH COOCTBEHHBIE 3a7jaull B 00pa30BaTENbHOMN JESTEIbHOCTH
U )KU3HEHHBIX CUTYallUsX;

VYVII NJ16 BBISBISATH IPUUUHHO-CIEICTBEHHBIE CBSI3H U aKTyaJIM3UpPOBaTh 3a/1a4y, BEIIBUIaTh
THIIOTE3y €€ PENICHHs, HaXOIWTh apryMEHTHl JUIl J0Ka3aTelbCTBAa CBOMX YTBEPXKIECHHUH, 3a1aBaTh
rapaMeTphl U KpUTEPUH PEIICHNUS;

YVIII U7 ananu3upoBaTh MOJYYEHHBIE B XOJE€ PEINEHHs 3aJadyd Pe3yIbTaThl, KPUTHYECKU
OIICHHBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHAX;

VVIIJ] JI8 naBath OlIEHKY HOBBIM CHTYallHsIM, OIICHUBATH PUOOPETEHHBIH OIIBIT;

VVIIA W19 paspabarbiBaTh IUIaH peIIeHHS NPOOIEMBI C YYETOM aHaiM3a HMMEHOIIUXCS
MaTepHaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

VVIIJI UIO10 ocylecTBIATh IEIEeHANpPaBICHHBIM IMOHUCK IEpeHoca CpPEeACTB M CIOCOOO0B
JEHCTBHS B IPOGECCHOHATBLHYIO Cpeay;

VVIII W11 ymeTh HEpEHOCHTh 3HAHHS B IIO3HABATENBHYIO H IIPAKTUYECKYIO OONacTH
XKHU3HENEATEIBHOCTH;

VVIIJ] Y112 yMeTs HHTErpUpOBaTh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIacTel;

VVIII W]]13 BeIIBHTaTh HOBBIE UJIEH, IPEAaraTs OpUTHHAIBHBIE IIOAXO0IbI H PEIICHHUS,

YVIIJI /114 craButh mpoOIeMbl U 331a4, JOIIyCKarOIUe albTEPHATUBHBIC PEIICHHUS,

YVIIJ PU pat6ora ¢ undopmanmeii:

VVIII PU1 Biuamerh HaBBIKAMH IIOJNyYeHHS HHGOpMALUH M3 HCTOYHMKOB Da3HBEIX THIIOB,
CaMOCTOATENHFHO OCYIIECTBIIATh MOMCK, aHAIH3, CHCTEMATH3allMI0 M MHTEPHpETaluio HHpopMaIuu
pa3IMYHBIX BUJOB U (OPM IIPEICTaBIICHHUS;

VVIIJ] P12 co3nmaBaTh TEKCTHI B pa3iM4HBEIX (opMarax ¢ y4eToM Ha3Ha4eHHS MHPOpMaIMH H
LIENIEBOM ayIUTOPHH, BEIOHpas ONTUMaIbHYIO (OpMY IIPENCTABICHUS K BU3yaIH3allkH;

VVIIZI PU3 oueHWBaTh IOCTOBEPHOCTh, JIETHTUMHOCTh HH(MOpPMALUM, €€ COOTBETCTBHUE
MIPaBOBBIM U MOPAJIbHO-3THYECKHM HOPMaM;

VVIIJ] PY4 ucnons30BaTh cpeacTBa HHGOPMAIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
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pelIeHNH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U OpraHU3aIMOHHbIX 33724y C COOMoaeHueM TpeOoBaHui
SPrOHOMHKH, TEXHUKU 0€30I1aCHOCTH, THTHEHBI, pecypcocOepekeH s, IPaBOBBIX H 3THYECKUX HOPM,
HOpM HHPOPMAITMOHHOH 0€30TaCHOCTH;

YVIII PUS5 Bnanete HaBBIKAMU pacloO3HABaHHUS W 3alOUTHl WHGOpMaIuH, HWHOOPMAIHOHHOM
0€30MMacCHOCTH JTMYHOCTH.

Ognanenne yHuBepCaJIbLHBIMH KOMMYHHKATHBHBIMH 1€ CTBHAMU:

YKJI O o6menne:

VK] O1 ocymecTBnsSTh KOMMYHHKAIIUH BO BCeX cepax KU3HY;

YKJ| O2 pacnozHaBath HeBepOanbHBIE CpelcTBa OOIIEHHUS, NOHMMATh 3HAYCHUE COLUAIBHBIX
3HAKOB, PaCIO3HABATh NPEINOCHUTKA KOH(IUKTHBIX CUTYaIlUi U CMAT4aTh KOHQIUKTHL;

YK]I O3 Bnaners pa3nuuHbIME CIIOCOOaMHU OOIIEHUS U B3aUMOICHCTBUS;

VKJI O4 apryMeHTHpPOBaHHO BECTH JUAJIOT, YMETh CMATYaTh KOH(DINKTHBIE CUTYalUH;

YKJI O5 pa3BepHYTO U JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIOJIB30BAHHEM SI3BIKOBBIX
CPEIICTB; ’

YKJI CJI coBMecTHAasI 1eSITEIbHOCTD:

YKJI CJ]1 noHHMAaTh U KCIIOJIb30BaTh MPEUMYIIECTBA KOMAHTHON U HHAUBUIYaTbHOH paboThI;

YKJI CJI2 BeOMpaTh TEMaTHKY U METOIBI COBMECTHBIX JEUCTBHM ¢ y4eToM OOIIUX HHTEPECOB U
BO3MOXHOCTEH Ka)kJIOT0 4ieHa KOJUIEKTHBA;

VYK C/I3 npuHMMaTh HEIH COBMECTHOM NEATEIbHOCTH, OPraHU30BBIBATH U KOOPAUHHPOBATH
JIEACTBHUS IO €€ NOCTHXKEHHIO: COCTAaBISTH IUIAH JECHCTBUM, paclpelensaTh POJIM C YYETOM MHEHUH
YYaCTHHKOB O0CYXIaTh pe3yJIbTaThl COBMECTHOH paboTH;

VK] CJI4 oueHHBaTh KaueCTBO CBOETO BKJIaa W KAXIOTO Y4acTHMKA KOMaHAB!I B OOIIMHA
pe3yapTar 1o pa3paboTaHHBIM KPUTEPHSIM;

YKJI C15 npennaraTs HOBbIE IIPOEKTHI, OIICHUBATh WU C TO3UIMH HOBU3HBI, OPUTHHAILHOCTH,
MIPaKTUYECKON 3HAUMMOCTH;

YK CJI6 KOOpIWHHPOBATH M BBHIIOJIHATH pabOTy B YCIIOBHUSIX DPEalbHOIO, BUPTYAJILHOTO U
KOMOMHUPOBAaHHOTO B3aUMOICHCTBUS;

YK CI17 ocymiecTBIsATh MO3UTUBHOE CTPATETMUYECKOE IIOBEICHHME B PA3IHYHBIX CHTYaIlUsX,
MIPOSIBIISITh TBOPYECTBO ¥ BOOOpaXKeHHE, OBITh HHUITMATUBHBIM.

PeryasTuBHBIE YHHBepcaJbHbIe ydeOHbIe qelicTBHSA
OBnaneHne YHHBEPCAJIbLHBIMH PeryJsTHBHBIMH A€ CTBHAMU:

YPJ CO camoopranusanus:

VP COl caMOCTOSTENBHO OCYIIECTBISATH II03HABATENIBHYIO JEATENLHOCTh, BBIIBIIATH
mpo0JieMbl, CTaBUTh M (POpMYyIHpOBaTH COOCTBEHHBIE 337a4d B 00pa30BaTENbHON NEATETBHOCTH H
XKU3HEHHBIX CUTYallUsX;

VP]I CO2caMOCTOSITENIFHO COCTaBJIATh IUIAH PEIICHUS NPOOJIEMBI C YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEH U IPEIIIOYTEHHM];

YPJI CO3 naBath OLIEHKY HOBBIM CHUTYallHsIM;

VP]I CO4 pacimupsTh paMK{ y4eOHOTO IIpeaMeTa Ha OCHOBE JIMYHBIX NIPEAIOYTEHHIHA,

VPJI CO5 nenatb OCO3HAHHBIA BHIOOp, apryMEHTHpPOBAaTh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelieHue;

YPJI CO6 onieHuBaTh NPHOOPETEHHBIH OIIBIT;

VYPJI CO7 cmocobcTBOBaTh (YOPMUPOBAHUIO M IIPOSBIECHUIO LIMPOKOH SPYAMIHH B PasHBIX
o0J1acTsaX 3HaHHU#, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIA U KyIbTYPHBINH YPOBEHB;

YPJI CK caMmOKOHTPOJIb:

VPJI CK1 naBaTh OLIEHKY HOBBIM CHTYaIl¥siM, BHOCUTh KOPPEKTHBEI B IEATEIBHOCTD, OLICHUBATH
COOTBETCTBHUE PE3YJIHTATOB LIEISIM;

VP CK2 BinameTs HaBBIKAMHM IIO3HABAaTEIbHON pedIeKCHH KaK OCO3HAHHs COBEPIIAEMEIX
JENCTBHH ¥ MBICIHTEIBHBIX IIPOIECCOB, UX Pe3yIbTaTOB M OCHOBAHUIA,

VPJI CK3 ucnonb30Bath IpueMbl pe(IeKCHH [UIS OLIEHKH CUTYallHH, BEIOOpA BEPHOTO PELICHHS,

YPJI CK4 ymeTh OLIeHUBaTh PUCKU M CBOEBPEMEHHO IIPUHUAMATh PEIICHUS 110 UX CHHXXEHUIO,

VYP/I DU 5MonHOHAIbHBII HHTELIEKT, IPEANoJaralomui chpopMIpOBaHHOCTD:




YPJI OW1 camoco3HaHHS, BKIIOYAIOIIETO CIOCOOHOCTH IMOHMMATH CBOE SMOLMOHAIBHOE
COCTOSIHHE, BU/IETh HAIIPABJIEHUS Pa3BUTHs COOCTBEHHOM SMOIMOHANBHOM chephl, OBITH YBEPEHHEIM B
cebe;

VPJI OW2 caMoperyiaupoBaHHS, BKIIOYAIOMETO CAMOKOHTPOIb, YMEHHE IIPUHHAMATh
OTBETCTBEHHOCTH 3a CBOE IOBEICHHUE, CIIOCOOHOCTh aalTHPOBATHCS K SMOMUOHAIBHBIM H3MEHEHHSIM
Y TIPOSIBJIATH THOKOCTH, OBITh OTKPHITHIM HOBOMY;

YP]] OW3 BHYTpeHHEH MOTHBalUH, BKIIOYAOMIEH CTpeMiIeHHEe K JOCTH)XEHHUIO 1€ U YCIIEXY,
ONITMMU3M, HHUIIHUATUBHOCTh, YMEHHUE JIEUCTBOBATH, HCXOJS U3 CBOUX BO3MOXHOCTEA;

VP]I 5114 smnaTvu, BKIIIOYAIOMEH CIIOCOOHOCTH IOHUMATh AMOIMOHAIBHOE COCTOSHUE IPYTHX,
YYHUTHIBATE €T0 IPH OCYIIECTBICHUH KOMMYHHUKAIUH, CIIOCOOHOCTD K COYYBCTBHIO M COIIEPEIKHBAHHIO,

VYPJI OMS conuanbHBIX HABBIKOB, BKIIIOYAIOMIMX CIOCOOHOCTH BBICTPAMBATh OTHOILIEHHS C
IPYTUMHU JIXOJbMH, 3a00TUTECS, IPOSBISTH HHTEPEC U pa3pemiaTh KOHGIUKTEI,

YPJI IIC npuHsTHE ce0s1 M APYTHX JIIOEH:

YPJI IIC1 npunruMaTh ceOs1, HOHUMAs CBOM HEAOCTATKH M JJOCTOMHCTBA,

VP IIC2 mpuHMMares MOTHUBBI W apryMeHTHl APYTHX JIIOJEH NpH aHaJu3e pe3yJbTaToB
JIeSITENbHOCTH;

VPJI I1C3 npu3HaBaTh CBOE MPABO U IPABO IPYTHUX JFOMCH Ha OIIHOKY;

VPJI IIC4 pa3zBuBaTh CiOCOOHOCTH MOHUMATh MUP C IMO3UIMU APYTOTO YEIOBEKA.

[To yuebnomy mpenmery '""'MatemaTuka' (0a30BbIi YpOBeHB) TpeOOBaHUSA K MPEIMETHBIM
pe3yipTaTaM OCBOCHHS 6a30BOTr0 Kypca MaTEeMAaTHKH JTOJKHEI OTPaXKaTh:

1) BameHne MeToIaMU JJOKA3aTeNIbCTB, AITOPUTMAMH PEIICHHUS 3a1a4; yMeHne GOpMyIupOBaTh
OIIpe/IeNICHHs, aKCHOMBI U TEOPEMBI, IPUMEHSTh UX, IIPOBOAUTH JOKAa3aTeIbHbIE PACCYKICHHS B X0
pelIeH s 3a1ad;

2) yMeHHE ONEepHUpOBaTH MOHATHUSMH: CTENEHb YHCJA, JOrapu(M UHClla; YMEHHE BBIIOIHSTH
BBIUMCICHHE 3HAYCHHWHA W TpeoOpa3oBaHMs BBIPAXKEHHH CO CTENEHSAMH W Jiorapudmamu,
npeobpa3oBaHus APOOHO-PALMOHATIFHBIX BEIPA)KEHHIA;

3) YMEHHE ONCPpHUPOBATh IIOHATHAMH. pPalHOHAIBHBIC, HPPAalHOHAJIBHBIC, II0Ka3aTCJIbHBIC,
CTCIICHHBIC, JIOT apn(i)anecxne, TPUTOHOMETPHYCCKHUE YPAaBHCHHUS U HEPABCHCTBA, UX CUCTEMBI;

4) yMeHHWe OIEPHPOBaTh MOHATHSIMH: (YHKIHS, HeNpepbiBHas (QYHKIUSA, IPOU3BOAHASL,
nepBooOpa3Has, ONpeIeTIeHHBIN HHTErpal; YMEHHE HaXOAUTh IPOU3BOAHBIE JJIEMEHTapHbBIX QyHKIHUH,
UCIIONIB3YsS. CIOpPAaBOYHBIE MaTepHalbl; MCCIEAOBaTH B INpOCTeHIMX cioydasx GQYHKIME Ha
MOHOTOHHOCTb, HaXOIWTh HAWOOJbIIME W HAUMEHBINHE 3HA4eHUs (QYHKUMH; CTPOUTH TpaduKH
MHOTOWICHOB C KCIIOJIb30BaHHEM arlapara MaTeMaTH4YecKOro aHajIu3a; IIPUMEHSATH IPOU3BOIHYIO
[pH pEeIleHUH 3a7a4 Ha IBWXKEHHE; PellaTh IMPaKTHKO-OpHEHTHPOBAHHBIE 3aaull Ha HauOOJbIIHE U
HaWMEHBIIIHE 3HaYCHHUS, Ha HaX0X/ICHHE IIyTH, CKOPOCTH H YCKOPEHHS;

5) ymeHHe omepUpOBaTh IMOHATHSIMH: palMOHATbHAs (YHKIHS, IOKa3aTenbHas (yHKIHI,
creneHHas (yHKnus, Jorapudmudeckas GYHKIUS, TPHUTOHOMETpHYecKHe GYHKIMU, OOpaTHBIE
GYHKIMH, YMEHHE CTPOUTH rpad¥Ky H3yYeHHBIX (YHKIMH, UCIIOIB30BaTh I'padUKU MpU H3y4YECHHH
MIPOIIECCOB M 3aBHCHMOCTEH, MPH DPEHICHHWH 3adad U3 JOpYyTruX y4eOHBIX IPEIMETOB M 3a1a4 H3
peasibHOM KHU3HH; BBIpaXaTh (OpMyIaMy 3aBUCUMOCTH MEXIy BEIHYHHAMH;

6) YME€HHUE pE€IIaTh TEKCTOBBIC 3a4a4i pa3HbIX TUIIOB (B TOM YHCJIC Ha MPOUCHTHI, JOJHA U YaCTH,
Ha JIBHXXCHHC, pa60Ty, CTOMMOCTh TOBAapOB H YCIYyI, HaJOTH, 3ala4du H3 obactu YiipaBJICHUA
JIMYHBIMA H CEMEHHBIMH (I)I/IHaHCElMI/I); COCTaBJISITh BBIPAXCHHUS, YpPaBHCHHS, HEPaABCHCTBA H HX
CHCTEMBI IIO YCJIOBHIO 3aaaydd, UCCJIIEIOBATh IOJy4CHHOC PEIICHUE U OIICHHBATh HpaBILOHO)IO6HOCTB

pe3yJIbTaTOB;
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7) yMeHHE OIlepHpOBaTh IOHATHSMHU: CpelHee aphuMeTHdeckoe, MeauaHa, HawOOJbIIEe H
HauMEHbIIee 3HA4YEHUs, pa3Max, AUCIEPCHUS, CTAaHIAPTHOE OTKJIIOHEHHE YHCIIOBOIO Habopa; YMEeHHE
H3BJIEKaTh, HHTEPIPETHPOBATh HHPOPMALUIO, NPEACTABIEHHYI0 B TaOnuiax, Ha auarpaMmax,
rpadgukax, OTPaXKalOIIyI0 CBOWCTBA PEaATbHBIX MPOIECCOB H SBICHUN; MPEACTABIATh HHPOPMALHIO C
IIOMOIIBIO TaONUI] U JHarpamMM; UCCIEeOBaTh CTATHCTHYECKHE JaHHbBIC, B TOM YHCIE C IPUMEHEHHEM
rpagmYeCKUX METOIOB U JJIEKTPOHHBIX CPEICTB;

8) ymeHme omepupoBaTh NMOHSATHSIMH: CIIy4ailHBIH ONBIT U CIy4aifHOe COOBITHE, BEPOSITHOCTH
CIIy4aifHOrO COOBITHS; YMEHHE BBIYHUCISITH BEPOSTHOCTH C HCIIOJB30BAHUEM I'padUyuecKHx METOIOB;
MIPUMEHSTE QOPMYJIBI CIOXEHHSI M YMHOXXEHHS BEPOSITHOCTEH, KOMOUHATOpHBIE (HakThl B (GOPMYIIBI
IpU pEeIleHWH 3a/ad; OLEHHMBATH BEPOSTHOCTH PEATbHBIX COOBITHI; 3HAKOMCTBO CO CIyYailHBIMH
BEJIMYMHAMY; YMEHHE NPHBOIAUTH IPUMEPHI IPOSBICHUS 3aKOHAa OOJBIIMX YKMCEN B NMPUPOIHBIX H
OOIIECTBEHHBIX SBIICHUSIX;

9) yMeHHe OnepUpOBaTh MOHATHSIMHU: TOUKA, IpsMasi, IJIOCKOCTh, IPOCTPAHCTBO, ABYTPAHHBINA
yroJI, CKPEIIUBAIOIIHAECS MPSMBIC, MapaUIeIbHOCTh U MEPIEHIUKYISIPHOCTh NMPSIMBIX U IIJIOCKOCTEH,
YTOJI MEXAY MPSMBIMH, YTOJI MEXIY IPSIMOH M IIOCKOCTBIO, YTOJ MEXIY IIOCKOCTSIMH, PacCTOSHHE
OT TOYKH M0 TIOCKOCTH, PACCTOSIHHE MEXIY NPSIMBIMH, PAaCCTOSHHE MEXIY IIJIOCKOCTAMH; YMEHHE
HCIIOJIb30BATh IPH PEIICHUH 3a/1a4 U3ydeHHbIe (aKThl H TEOPEMBI INIaHUMETPUH; YMEHHE OLICHUBATH
pa3Mepsl 00BEKTOB OKPYKAIOIIETO MUPA;

10) yMenwe omepUpoBaTh IOHSITHAMH: MHOTOTPaHHUK, CEYEHHE MHOTOTpaHHHKa, KyO,
napajiesienune]l, Ipu3Ma, IupamMuia, Gurypa U IOBEpXHOCTh BpAINCHHUS, LUIMHIP, KOHYC, IIap,
chepa, ceyeHuss GUTYpHI BpalleHHs, IUIOCKOCTh, Kacaromasics chepsl, NUIMHIpA, KOHyca, IUIOMaIsb
IIOBEPXHOCTH NHPaMHIbI, WPU3MBL, KOHyca, IWIMHApa, IUlomans cdepbl, o00BeM Kyba,
IPSIMOYTOJIBHOTO MMapaJUleNienuena, MUpPaMUAbl, IpPU3Mbl, LHWIHHApPA, KOHyca, INapa;, yMEHHE
HU300pakaTh MHOTOTPAaHHMKH M TIOBEPXHOCTH BpAIIEHHS, HMX CEYEHHUS OT DPYKH, C IIOMOIIBIO
YEpPTEeKHBIX MHCTPYMEHTOB U OJIEKTPOHHBIX CPEACTB; YMEHHE DacIO3HABaTh CHMMETPHIO B
IPOCTPAHCTBE; YMEHHUE PaCIlO3HABATH IPABUJIbHEIE MHOTOT DAHHHKH;

11) ymeHMe omepupoOBaTh TMOHSTHSIME: ABIDKCHHE B IPOCTPAHCTBE, NOJOOHBIE (HTYpHI B
IPOCTPAHCTBE; UCIIOIB30BATh OTHOIIEHNE IUIOMaeH TOBEPXHOCTEHR M 005EMOB NOJOOHKIX QUIYp IIPH
peLIeHNH 3a1ay;

12) yMeHHe BBHIYHCIATH T€OMETPUYECKHE BEMUYHMHE! (IIMHA, YroJl, IoIaab, 00beM, IJIOIalb
MIOBEPXHOCTH ), UCTIOJIB3YsI U3YUIE€HHBIE GOPMYIIBI U METOMBI;

13) yMeHHe OnepupOBaTh MOHATHSIMH: IPSIMOYTOJIbHAsS CHCTEMA KOOPAMHAT, KOOPAUHATEI TOYKH,
BEKTOP, KOOPAMHATEI BEKTOpa, CKATSIPHOE NIPOM3BEAEHHE, YIOI MEXIY BEKTOPaMH, CyMMa BEKTOPOB,
IPOM3BEEHHUE BEKTOPA Ha YHCIIO; HAXOAUTH C IIOMOIIBIO H3YUYEHHBIX (OPMYII KOOPAHHATEI CEPEIHHBI
OTpe3Ka, pacCTOSHUE MEXY IBYMS TOUKaMU;

14) ymeHue BBIOMpaTh NOIXOAAINMN HM3Y4EHHBIH METOX U PELICHHS 3a1avd, pacro3HaBaTh
MareMaTHdeckde ()aKThl ¥ MaTeMaTHYeCKHe MOJENH B IPHPOAHBIX M OOLUECTBEHHEIX SBICHHSX, B
HCKYCCTBE;, YMEHHE NPHBOAUTH IPUMEPHl MaTeMaTHYeCKMX OTKPHITHM DPOCCHHCKOH M MHPOBO
MaTeMaTU4eCKOM HayKU.

ITo yuebHOMY mpemamery "MatemaTnka' (YriyOJIeHHBIH ypOBEHb) TpeOOBaHus K MPEAMETHBIM
pesylIbTaTaM OCBOEHHS YIUIYOJNEHHOTO Kypca MaTeMaTHKH JOJDKHBI BKJIIOYaTh TpeOOBaHMS K
pe3yIbTaTaM OCBOCHHS 0a30BOT0 Kypca U JONOIHUTENLHO OTPaXaTh:

1) yMeHHe OmepupoBaTh MOHATHAMHU: OIpeNeIeHHe, aKCHOMa, TEOPEMA, CJIEACTBHE, CBOWCTBO,
IpPU3HAK, JOKa3aTeJbCTBO, PAaBHOCHIbHBIE (DOPMYIHPOBKH; yMeHHE (OpPMYIMpOBaTh OOpaTHOE H
IPOTHBOIOJIOXKHOE yTBEpPXKIEHHE, MPUBOJUTH IPUMEPHI M KOHTPIPHMEPHI, HCIIONB30BaTh METOX
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MaTeMaTH4eCKOd HHAYKIMM; MPOBOIUTH JOKa3aTEeNbHBIE DPACCYXIEHHS @PH pELIEHWH 3a/ad,
OLICHHBATh JIOTMYECKYIO IPABUIBHOCTD PACCYKICHHUIA;

2) YMCHHE OIICPUPOBATH IMTOHATHIMH: MHOKECTBO, IIOAMHOXECTBO, Oonepanuy Had MHOXXECTBAMU,
YMEHHUE HCIIONIB30BaTh TCOPETHKO-MHOKXECTBECHHBIN alrapar AJl OIMCaHUus PEAIbHBIX IIPOLECCOB U
SIBJICHUU U Ipu pCIICHHUH 3a/1a4, B TOM YHCJIC M3 IPYTHUX y‘-Ie6HI>D( IpeaMETOB,

3) ymeHHe omepHpoBaTh MOHATHSIMHE: rpad, CBA3HBIA Tpad, AepeBo, MUK, rpad Ha MIOCKOCTH;
YMEHHE 3a[1aBaTh U ONHCHIBATH rpad)bl pasIMIHEIMK CIIOCOOAMH; HCIOIB30BaTh rpadbl HPH pEIICHAH
3aay;

4) ymeHue cBOGOIHO ONMEpPHPOBATH MOHATHAMH: COYETAHHE, TIEPECTAHOBKA, UHCIO COYETAHHIA,
9HCIIO IIEPECTAHOBOK; OMHOM HbIOTOHA; yMeHHe IPUMEHSTs KOMOMHATOPHEIE (GAaKTHl M PACCyKICHUS
JUIS pEeLIeHHs 3a/1aY; '

5) YMEHHE OIEPUPOBATH TOHATHSIMH: HATYPAIbHOE YHCIO, NENOe YHCII0, OCTATOK 110 MOZIYJIO,
PallHOHANBHOE YMCIIO, HPPAllHOHANIBHOE YHCIIO, MHOXKECTBA HATYPANBHBIX, IEJBIX, PAIHOHATHHBIX,
ASHCTBUTENBHBIX YHCEN; YMEHHE UCIIONIb30BaTh IPU3HAKH JIETHMOCTH, HAUMEHbIIHN 0OIMil eTHTeN b
¥ HAMMEHbIIee 00Iee KpaTHOe, aropuT™ EBKiINa IpH pelieHwny 3a1a4; 3HAKOMCTBO C Pa3IHYHBIME
MO3UIIMOHHBIMHI CUCTEMAMH CUHCIICHUS,

6) YMCHHE cBOOOJIHO OIICPUPOBATh IIOHATHUSIMHU: CTENEHH C IIEJIBIM ITIOKa3aTejieM, KOPECHBb
HaTypaHBHOﬁ CTCIICHH, CTENEHb C palHOHAIBHBIM II0Ka3aTejieM, CTENEHL C JEACTBUTEILHEIM
(BCIIIQCTBCHHBIM) IIOKa3arTeciieM, JIOI"apI/I(l)M 4ucia, CHHYC, KOCHHYC X TaHT'€HC IIPOU3BOJIBHOIO YHCIIA;

7) yMeHHe ONepHpOBATh MOHATHSIMHE: TOX/IECTBO, TOXIECTBEHHOE IPEOOPa30BAHKE, ypaBHEHHE,
HEPABEHCTBO, CUCTEMA yPaBHEHU! U HEPABEHCTB, PABHOCUIBHOCTS YPABHEHHH, HEPABEHCTB H CHCTEM,
panyoHalIbHEIE, HppaluOHAIbHEIE, IIOKa3aTeNbHEIE, CTEIICHHEIE, jorapupMudYecKue,
TPUTOHOMETPHICCKUE YPABHEHHS, HEPABEHCTBA M CHCTEMBI; YMEHHE PellaTh ypaBHEHHs, HepaBeHCTBA
U CHCTEMBI C MNOMOWIBIO Pa3IHYHbIX MPHEMOB; pEIIaTh YpPAaBHEHHs, HEPABEHCTBA M CHCTEMBI C
[1apaMeTpOM; MIPUMEHATh yPAaBHEHHUSI, HEPABEHCTBA, X CUCTEMBI ISl PELIECHHS MATEMaTHUECKHX 3a/1a4
U 3aJ1a4 U3 pa3IMuHbIX 00JacTel HAYKH U peanbHOM KU3HH,

8) yMeHme CBOOOIHO OIICPHUPOBATH TOHATHAMH: TIpabuK Gysknum, obpartHas (QyHKIHS,
KOMIO3UIMS (QYHKUUH, IMHeHHas QyHKIMS, KBagpaTHaHas QYHKIMA, CTENCHHas BYHKIHS C [eTbiM
TIOKa3aTe/IeM, TPUIOHOMETPHYECKHEe (GYHKUMH, OOpaTHEIE TPUIOHOMETPHYECKHE (DYHKIIHH,
ToKasarenbHas M Jorapumudeckas QyHKIMH; YMEHHE CTPOUTH TpadHKH (YHKIMH, BBIIOIHSTH
npeobpasoBaHus rpadhuKoB GyHKIHUIL;

YMCHHE WCIONB30BaTh rpa@uké QYHKIME 17 H3ydeHHs HPOLECCOB M 3aBHCHMOCTEH IIpH
PCIICHAN 3a7a4 W3 JAPYTUX Y4YEOHBIX NPEIMETOB M M3 PEANbHOM JXKH3HH; BHIPAXaTh (HOPMyNIaMu
3aBHCHMOCTH MEXIY BETHYNHAMU;

YMEHHE CBOOOZHO OIEpHpPOBaTh NOHATHAMH: YETHOCTH (YHKIMH, MEPHOAMYHOCTh (DYHKIIHH,
OTPaHMYECHHOCTh (YHKIMH, MOHOTOHHOCTh (YHKIHH, OSKCTPeMyM (YHKLHH, HAHOONbIIEE U
HanMEHbIIIee 3HAYCHUS] QYHKIMM HA IPOMEKYTKE; YMEHHE IPOBOAUTD HCCIIEI0BAHME DYHKIUH,

YMEHHE HCIIOJIB30BaTh CBOMCTBA M rpaQUKu (QyHKIMH I PEIICHHs ypaBHEHHH, HEPABEHCTB U
3aja1 ¢ mapamMeTpamy; u300paxarh Ha KOOPAMHATHOM INIOCKOCTH MHOXECTBA PEIleHHH ypaBHEHHIL,
HEPaBEHCTB U UX CHUCTEM;

9) yMeHue CBOGONHO ONEPHPOBATh MOHATHAMH: IIOCIENOBATENBHOCTh, apudMeTHYecKas
IpOorpeccusl, reOMETpHIecKasi mporpeccust, 6eCKOHEIHO yOBIBarOImas reOMEeTPHYECKas IIPOTPECCH;
YMEHHE 3a/1aBaTh NOCJICNOBATENBHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX HOPMYIT;
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10) ymeHue omepHpOBaTh IOHSATHUSMH: HEMPEPHIBHOCTh (YHKUMH, ACHMITOTHI TIpaduka
¢QyHKIIMH, TepBas M BTOpas NPOU3BOAHAS (YHKIMH, TEOMETPUYECKHH M (U3MYECKU# CMbICH
IIPOM3BOIHOM, IEepBOOOpa3Hasi, ONpPENCNCHHBI HWHTErpajl; yMEHHE HAaXOAWUTh acCHMIITOTHI Ipaduka
GYHKUINHM; yMEHHE BBIYHCIATH IPOU3BOIHBIE CYMMBI, IPOH3BEICHHS, YACTHOTO W KOMIIO3WIMHA
GyHKUME, HaXOOWTh YypaBHEHHE KacaTelbHOM K rpaduky GYHKIHH, YMEHHE HCIOJB30BaTh
IIPOM3BOIHYIO AJIS UCCIENOBaHUS (PyHKUIUH, IS HAXOXKICHHUS HAWITYUINETro PEIIeHUs B IPUKIIaHbIX,
B TOM 4YHCJE COIHATbHO-OKOHOMHYECKHX M (U3MUECKHX 3ajadax, A OIpPEAeNeHHs CKOPOCTH U
YCKOpEHMsI; HaXOOUTh IUIomanu U 0o0beMBl (Guryp ¢ IMOMOIIBIO MHTErpana; IIPUBOJHUTH IIPUMEPHI
MaTeMaTU4eCKOT0 MOJIEIMPOBAHUS C IOMOIIBIO UG PepeHIIUaNbHBIX yPAaBHEHUH;

11) ymeH#me onepupoBaTh NOHATHIME: KOMIUIEKCHOE YHCIIO, CONPSIKEHHBIE KOMILIEKCHbIE YUCIIa,
MOIyJh U apryMeHT KOMILIEKCHOrO 4ucla, (opma 3amucu KOMIUIEKCHBIX 4HCcell (TeOMETpHYECKas,
TPUTOHOMETPHYECKAs W aiureOpandeckas); YMETh MPOU3BOMUTH apuMeTHueckue IeHCTBHS C
KOMILTIEKCHBIMH YHCJIAMU;, IPUBOAUTE IIPUMEPHI HCIIOJIB30BAHUS KOMILIEKCHBIX YHCET,;

12) ymeHHe CBOOOOHO ONEPHPOBATH MOHSATHUSAMH: CpegHee apUPMETHYECKOoe, MeIuaHa,
HauOoJIbINIee X HAUMEHbINee 3HAYEeHHUS, pa3Max, AUCIIEPCHS], CTAHJAPTHOE OTKJIOHEHHUE [JIs OIMCAaHUs
YHCJIOBBIX JaHHBIX; YMEHHE HCCIENOBATh CTATHCTHYECKHE JaHHBIC, B TOM YHCJIE C IPHUMEHEHHEM
rpaQu9IecKux METOIOB M 3JEKTPOHHBIX CPEICTB; IpadUecKH HCCIIeN0BaTh COBMECTHBIE HAOMIONCHHS
C TIOMOIIBIO THarpaMM pacCeUBaHUs U IHHEHHOH perpeccuy;

13) yMeHHe HaXOIWTh BEPOSTHOCTH COOBITHH C MCIOJNB30BAaHHEM IPAQUUYECKHX METOJIOB;
IPUMEHSATD ISl pelIeHus 3a1a4 GOPMYJIBI CIIOXKEHHS U YMHO)KEHHUS BEPOATHOCTEH, (GOpMyITy IOJIHOM
BeposTHOCTH, hopmyny BepHymmm, koMOuHaTOpHBIE (akThl M (OpPMyYIIBI; OLEHMBAThH BEPOATHOCTH
pEeaTbHBIX COOBITHH; YMEHHE OINEpHUpOBaTH IOHATHSIMHU: CIydaliHas BEIMYMHA, pacIpe/ieieHHe
BEPOSITHOCTEH, MaTeMaTH4eCcKoe OXHUIaHWe, NUCIEepCHs M CTaHJapTHOE OTKIOHEHHE CIIy4alHOH
BEJIMYMHBI, QYHKIIMH paclpelesieHns ¥ IUIOTHOCTH PaBHOMEPHOIO, II0Ka3aTeNbHOr0 ¥ HOPMAaIbHOIO
pacmpezielieHnil; YMEHHE HCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX pacIpelelIeHUH I pelleHus 3a1ad;
3HAKOMCTBO C IOHSTHSMH: 3aKOH OOJBINMX YHCEN, METOIbI BHIOOPOUHBIX HCCIIEIOBAaHUM; yMEHHE
IIPUBOIUTH IIPAMEPHI MIPOSBIICHHUS 3aKOHA OOJBINHNX YKCeN B IPUPOAHBIX U OOIIECTBEHHBIX SBIECHUAX;

14) ymenue cBOOOTHO OIEpPHPOBATh IMOHATHSMH: TOYKA, MpsMasi, IJIOCKOCTh, IIPOCTPaHCTBO,
OTpe30K, JIyd, IUIOCKHH Yroj, [ABYTPaHHBIA YroJ, TPEXTPaHHBIM Yroj, IEpeceKaroluecs,
napajuleJlbHbIe W CKPEIIUBAOIIMECcs IpsSMBIE, MapaUIeNbHOCTh H IEPIEHIUKYIIPHOCTh IPSAMBIX H
IUIOCKOCTEH, YTOJI MEXIY MPSMBIMH, YTOJI MEXIY NPSMOH M IIIOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSIMH;
yYMEHHEe HCIIOJIb30BaTh MPH PELICHHH 3a1ay HW3ydeHHBbIe (aKkTel U TEOPEMBI IUIAHUMETPHH; YMEHHE
OLIEHMBATh pa3MepPhl OOBEKTOB B OKPYXKAalOIIeM MHUpPE; YMEHHE OIEPHUPOBATh IOHATHAMHU:
MHOTOTPaHHHK, C€YeHHE MHOTOTPAaHHKKA, IPABUIIBHBIM MHOTOTPaHHUK, IPU3Ma, MHpaMua, Gurypa u
MIOBEPXHOCTh BpAIlleHUs, IIWIHHADP, KOHYC, Imap, chepa, pa3BepTKa IOBEPXHOCTH, CEUEHHS KOHYCa U
[WIMHAPa, NapaUIeNbHBIE OCH WM OCHOBAHHIO, CEYEHHE Imapa, IIOCKOCTh, Kacaromascs chepel,
[MIMH/PA, KOHYCa; yMEHHE CTPOUTH CEYEHME MHOTOrpAaHHHUKa, H300pakaTh MHOTOTPaHHUKH, QUTYDEHI
U MTOBEPXHOCTH BpAINECHUS, UX CEYEHHS, B TOM YHUCIE C IOMOIIBIO 3JIEKTPOHHBLIX CPEICTB; YMCHHUE
IPUMEHSATh CBOWCTBA TE€OMETPUYECKHX (GHIyp, CaMOCTOSTENbHO (OPMYIHPOBATH OIPENETICHUS
U3ydaeMbIX (QHIyp, BBIIBMIaTH THIIOTE3bl O CBOMCTBAaX M IpH3HAKaX TeOMETpHYECKHX (uryp,
00OCHOBEIBATh HIIM ONPOBEPraTh MX; YMEHHE MPOBOJHUTH KIaCCHPHKAIMIO (QHUIYp IO pPa3IdYHbIM
IpU3HAKaM, BBIIOJIHATH HEOOXOIUMBIE TOMOIHUTENEHBIE IIOCTPOCHHS,

15) ymeHue cBOGOIHO OINEPUPOBATH MOHATHSAME: IUIOIIAAb QUIYPHl, 00beM (HUIypBI, BETMIHHA
yIiia, pacCTOSHHE OT TOYKHA [0 IUIOCKOCTH, PAacCTOSHHME MEXIY IPSIMBIMH, PacCTOSHHE MEXIy
IUIOCKOCTSMH, IUIOMANL chepsl, IUIOMans MOBEPXHOCTH MHUPaMM[bI, IPH3MBI, KOHyCa, LWIMHIpA,
00BeM Ky0a, IpSIMOYTOJIBHOTO MapaleNienunea, NHpaMiIsl, IPU3MBbL, LUIMHIPA, KOHyca, IIapa;
YMEHHE HAXOUTh OTHOIIEHHE 00BeMOB HOTOOHBIX GHUTYD;
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16) ymenme cBOOOIZHO OIepUPOBATh INOHATUSMM: J[BI)KEHHE, [apajuUIeNbHBIA IepeHoc,
CHMMETpHSl Ha IUIOCKOCTH ¥ B IPOCTPAaHCTBE, IOBOPOT, IMpeoOpa3oBaHHe MONO0HS, MOIOOHBIE
Gurypsl; yMeHHe paclo3HaBaTh paBHbIE U MOJOOHBIE GUTYpHl, B TOM YHCIE B IPHUPOAE, UCKYCCTBE,
apXHUTEKType; YMEHHE HCIIONIb30BaTh I'€OMETPUYECKHE OTHOIICHUS, HAXOIUTh TE€OMETPHYECKHE
BEJIMYMHEI (JUIMHA, YTOJI, IUIOMans, 00beM) IIPU PEICHUH 3aa4 U3 IPYTUX y4eOHBIX IPEAMETOB U H3
peanbHOM XXHU3HY,

17) ymeHnue cBOOOJHO OIEPHPOBAThH MOHATHSIMH: IPSMOYTONBHAS CHCTeMa KOOPIMHAT, BEKTOD,
KOOpAMHATHI TOYKH, KOOPIMHATHI BEKTOpa, CyMMa BEKTOpPOB, IPOM3BEIEHHE BEKTOpa Ha YHCIIO,
pa3JioKeHHe BEKTOpa Mo 0asucy, CKaISIpHOE IPOU3BEACHUE, BEKTOPHOE MPOU3BEICHUE, YTOI MEXIY
BEKTOpaMH; yMEHHE HCIOJb30BaTh BEKTOPHBI M KOOpAMHATHBIM METON M  pEIICHHs
TEOMETPHUYECKHX 3a/1a4 U 3a7]a4 APYTUX YIeOHBIX IPEIMETOB; ONEepHUpPOBaTh MOHATHAMH: MaTpULa 2 X
2 u 3 X 3, onpenenuTens MaTPUITbl, TEOMETPUYECKUN CMBICH ONPENEIUTEIL;

18) yMeHHe MOIETUPOBATEH peaibHBIE CATYalllH Ha S3bIKE MATEMAaTHKH; COCTABIIATh BHIPAKEHH,
ypaBHEHHs, HEPABEHCTBA W UX CHCTEMBI IO YCIOBHIO 3a/1a4y, MCCIENOBaTh MIOCTPOCHHBIE MOJEIH C
HCIIOIB30BAHMEM ammapaTa aireOphl, HMHTEPIPETHPOBATh IOJNYyYEHHBIH pe3yibTar; CTPOMTH
MaTeMaTH4YEeCKHe MOJEIH C IOMOIIBI0 TEOMETPUYECKUX MOHATHH M BEIWYHUH, PEIlaTh CBA3AaHHEBIE C
HUMH [IPaKTHYECKUE 3a/1a9l; COCTAaBIATH BEPOSTHOCTHYIO MOJENb ¥ MHTEPIPETHPOBATH MMOTYyYCHHBIH
pe3ynbTaT; pelaTh MpUKIagHBIe 3agadd CpeICTBAaMHM MAaTeMaTHYeCKOTO aHajiu3a, B TOM YHCIE
COLMATBHO-3KOHOMUYECKOTO U (PU3NIECKOT0 XapaKTepa;

19) ymenume BbIOMpaTh NOAXONAIIMN METOA IUI1 DEIICHHS 3aJa4yM;, IMOHHMaHHWE 3HAYUMOCTH
MaTeMaTHKH B M3YUE€HHH MIPUPOJHBIX U OOINECTBEHHBIX IIPOLIECCOB H ABIECHUH, YMEHHE PacIO3HaBaTh
MPOSIBJICHHE 3aKOHOB MAaTEeMAaTWKU B HCKYCCTBE, YMEHHE IPHBOIMTL INPHMEPHI MaTeMaTHYCCKHUX
OTKPBITHH POCCUICKOM ¥ MHPOBOM MareMaTH4ECKON HAyKH.

1.4. KonnvecTBO YacoB Ha 0CBOEHHE IPOrPaMMBbI IIpeaMera:
MaKCcHMaJIbHOU yueOHO# Harpy3ku obydaromerocs 246 Jaca.
2. CTPYKTYPA U COAEP)KAHUE YYEBHOI'O IIPEJIMETA

2.1. O0beM y4eGHOTO mMpeaMeTa U BHAbI Y4eOHOH padoThI

Bupn y4uedHoii padoThI O0bem gacos

O6BeM 06pa3oBaTeIbHONH NPOrpaMMBbI 277
CamocrosiTeqbHas pabora 249
CymmapHas ydyeOHasi Harpy3Ka BO B3aHMOJEHCTBHH ¢ IIPeNoiaBaTesemM 28
B TOM YHCJIE:

TEOpETHUYECKOE O0yUEeHHE 10

[paKTHYECKHE 3aHSTHs (€CIIH IPEeyCMOTPEHO) 12

IIpoMexyTouHas arTecTanus B QOpMe dK3aMCHa 6
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3. YCJIOBUS PEAJIMAITHASI ITPOT'PAMMBI YYEBHOI'O ITPEIMETA

3.1. s peanuzauuu mporpamMmMel y4eGHOr0 NpeaMeTra AO/DKHBI GbITH NPeTyCMOTpPeHbI
caeayolHe crelHajdbHble MOMeIeHH:
Kabuner, ocnamennsiii o6opynoBanuem: 15 cronos, 30 cTyiseB, n0cka ydeOHas, NepeHOCHOM
TIPOEKTOP, 9KpaH, HOYTOYK, JIOKaJlbHas BEIMUCIUTENbHAs CETh C JOCTYIIOM K pecypcaM ceTu MHTepHer.
3.2. UndopmannonHoe obecnedenne peaau3auu NporpaMmbl
Jnst peanusaumm mporpaMMbl GuOMMOTeuHBIH (OHI 06pa3OBATENLHON OPraHM3aLMM OJKEH
MMETb NeYaTHbIC W/WIIK SJIEKTPOHHbIE 00pa3oBaTeNbHbIe 1 HHYOPMALMOHHBIE PECYPCH], PEKOMEHIyeMbIe
AJIsl KCTIOJIb30BaHKs B 00pa30BaTeIbHOM MPOLIECCE.
3.2.1. IleyaTHbIe U3TAHUS:
1.I'puropees B.I1., Cabyposa T.H. Maremaruka. PexomennoBano ®I'BY «®HUPO» B
KauecTBe y4yeOHMKa ISt UCIIOJIb30BaAHUS B y4eOHOM npoluecce
00pasoBaTeNbHBIXOpraHu3alyil, peamusyromuM 1nporpammsl  CIIO 1o  TeXHUYECKHUM
crieuanbHoCTAM. M3natensckuii ueHTp «Akagemusy, 2020
2. Aranacsn J1.C. T'eomerpust (10-11 knacc) - yueOHUK Anst
00meo6pasoBaTenbHbIX yupexaenuit. [pocsemenue. 2008 .
3.boromonos H.B. IlpakTudeckue 3aHsTHs [0 MaTeEMaTHKe: yueGHOE ocobHe
JUIsl CTYIEHTOB CPEIHUX CIIELUAIbHBIX YUeOHbIX 3aBEICHHUIA.
Beicm. mk., 2007r.
4.boromonos H.B., IT.M.Camoitnenko Maremaryka: yueGHUK 7151 CTYIEHTOB
00pa30BaTeNbHBIX yUpEKNEHUH CpeaHero mpoheccHOHaNLHOro 06pa30BaHMUs.
Hpoda, 2006r.
5.[lanxo I1.E., ITonoB A.T'., KoxeBnukopa T.5]. Briciuas MatemMartyka B
YHpaXHEeHMSX U 3aa4ax (B ABYX yacTax), 2006r.
6. Omensuenko B.I1., Kyp6atosa 3.B. Maremaruka: yue6Hoe nocobue ams
CTYIECHTOB 00pa30BaTEeNbHBIX YUPEKIACHHIN CPEIHEr0 NMPO(heCCHOHANTEHOTO
obpazoBanus. — Pocros u/]l: ®enuxkc, 2007r.

3.2.2. DaeKTpoHHbIE H31aHHsI (JIEKTPOHHBIE Pecypehl)

http://en.edu/ru — ecrecTBeHHOHaYYHBIN OPTA;

http://schools.techno.ru — caiit «lllkons B MHTEpHETEY

http://www.school.edu.ru — poccuiickuii oGpasoBatenbHbII MOpTa

http://www.alleng.ru- caiit «O6pazoBarenbHble pecypchl HTepHETa IIKOIBHHKAM M CTYLEHTaMY;
www. feior. edu. ru (MudopmainoHHble, TPEHHPOBOYHEBIE M KOHTPOJIbHbIE MATEPHAIHL);

www. school-collection. edu. ru (Exunas konnexuuy LdpoBbIX 06pa3oBaTeIbHEIX PECYPCOB).

3.2.3. JlonojHHTEIbHbIE HCTOYHHKH

1. I'puropees B.I1., FO.A.[ly6uHCcKMii DieMEHTE BHICLIE( MAaTEeMATUKH:
y4eOHMK JUIs CTYEHTOB 00pa30BaTeNbHBIX YUPEKIEHUI CPESHETO
npogeccroHanbHOro 06pazoBanus. Msparensckuii ueHTp «Akagemus», 2004r.

2. Caaxsn C.M., A.M.I'onsaman, J1.B.[lenncos 3anauu no aare6pe u Hauanam
aHanu3a: nocodue ais yuamuxcs 10 — 11 k. Ipocsemenue, 2005r.
3. [lunayes C.M. Hauana Beicineii MaTeMaTuku: noco6ue mis By3oB. Jpoda, 2002r.

3.2.4. Ilepuoanueckue U3naHus:

1. T"azeta «Poccuiickas razeran

2. T'azera «O6nacTHas razera»
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4. KOHTPOJIb 1 OIIEHKA PE3YJBbTATOB OCBOEHUSI NPEJMETA

KoHTposb 1 OLleHKa pe3ynbTaToB OCBOEHUs y4eOHOTO mpeaMera «MarteMaTukay OCylIecTBIsIeTCs
NpEnojaBarelieM B PaMKaxX TEKYIEro KOHTPOJs U TPOMEXYTOYHOH AaTTecTalui WHIUBUIAYaJTbHBIX
00pa3oBaTeIbHBIX JOCTHKEHUH — IEMOHCTPUPYEMEIX 00Y4YarOIMMHUCS 3HAHUMA, YMEHUN U KOMIIETEHLIHH.

Texymuii KOHTpOAb NPOBOAMTCA IIperofaBaTeNeM B MpoLiecce MPOBEAEHUs TUCHMEHHBIX
IIPOBEPOYHBIX PadOT, a TaK)Ke BBINOJHEHHUS CTYIEHOM WHAMBHUIYaIbHBIX TBOPUECKMX 3aJaHUM, 3aIIUTHI
npoeKToB. POpMBI U METOJBI KOHTPOJIS, IPUMEHsEMBIE TpernoAaBaTeieM A OLEHHUBAHUSA MPEAMETHBIX
pe3yJbTaToOB, IPEACTABIECHHI B TabauLe 1.

OOyuenne no ydyeOHOMY IpeIMeTy 3aBeplIaeTcs MPOMEXYTOYHOM arTecTauueil B (opme
9K3aMeHa.

JI1s TeKyliero KOHTPOJs M IPOMEXKYTOUHOHM arTecTalyu NpenojaBaTeneM pa3pabaThlBaroTCs
¢donnel oueHouHblX cpeactB (P@OC), KoTopble BKIOYAIOT B cebs Mejaroruyeckue KOHTPOJIBHO-
U3MEpUTENIbHbIE MaTepuasl, IpeJHa3HaueHHbIe IS ONpENeNeHUs] COOTBETCTBUS (UM HECOOTBETCTBHUS)
WHAMBUAYaJbHBIX 00pa3oBaTENbHBIX IOCTHIKEHUH OCHOBHBIM IOKa3aTeNsiM pe3yJbTaTOB IOJrOTOBKU
(Tabnuna).

Tabnuua 1
KoHTponb 1 olieHnBaHUE MPEAMETHBIX PE3YIbTAaTOB
OcHoBHBIE OKa3aTeJH ®opMBbI U METOAbI

IIpenMeTHBIE pe3yabTaThbl OTPAKAIOT OLIeHKH pe3y.J1bTATOB KOHTPOJISI H OLleHKH

ypoBeHb 00yyeHHOCTH MaTeMaTHKH
06a3oBoro kypca (0) u yriy0jJeHHOro Kypca

(W)
OnepupyeT OCHOBHBIMU Brinonnenue

16) ymeHue onepupoBaTh  TNOHATHAMH: | MaTeMaTHYECKUMH MPAKTUYECKUX U
OnpeacacHue, akCuoMa, T€opeMa, CJICACTBHUC, | OHATUSIMM, BIAJECET KOHTPOJIbHBIX 3a/IaHUH,
CBOMCTBO, NpHU3HAK, JI0Ka3aTeNbCTBO, | METOJAMH JOKA3aTeNbCTB, | PELICHME 3aJaHUl Ha
paBHOCHIbHBIE  (OPMYJIHMPOBKH;  YMEHHE | anroputMam, 3a4E€THOM 3aHSATUU U BO
¢opmynupoBars obpaTHOE U | apryMeHTHUpYs CBOU BpeMsl 3K3aMeHa

TIPOTHUBOIIOJIOXKHOE YTBEPXKICHHE, NPUBOIUTE | paccykKaeHHs
OpUMepsl U KOHTPIPUMEpPHI, HCIO0JIB30BaTh
METOJ MaTeMaTU4YECKOM UHIYKLWY;
MPOBOJUTH 0KA3aTeNIbHBIE pAaCCyXAECHHUsS IpU
pelleHuM 3aJay, OLEHUBATh JIOTMUYECKYIO
NIPaBUJIBHOCTh PacCyXAECHUM;

ly) BrnageHue MeTOAAMU JIOKa3aTeJbCTB,
aJrOpUTMaMK  pellleHusl  3aJay; yYMEHHUe
GbopMynMpoBaTh OINpPENETIECHUs, aKCHOMBI H
TEOpPEeMBl,  NPUMEHATh  UX, IPOBOJAUTH
JOKa3aTeJIbHble  pacCyXIeHus B  XOIe
peleHus 3aaay

6y) yMEHHEe pelaTh TEKCTOBBIE 3a1auu
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pasHbIX TMIOB (B TOM 4YMCJI€ Ha MPOLEHTHI,
JONM M 4YacTW, Ha JBWXEHHe, pabory,
CTOMMOCTb TOBapOB M YCIYT, HaJlOTH, 3ala4yu
U3 001acTM  yOpaBl€HWs JHUYHBIMM U
CEMENHBIMU ¢uHaHCaMM); COCTaBJIATh
BBIDXXEHMs, YPaBHEHMs, HEPaBEHCTBA U HUX
CHCTEMBI IO YCJIOBHIO 3aJayd, HCCIENOBATh
NONTyYeHHOE  pellleHHe U OLIEHUBATh
NpaBAONOJ0OHOCTb PE3YNIbTAaTOB;

206) yMeHHe ONepupoBaTh  TMOHATHAMM:
MHOX€ECTBO, IOJMHOXXECTBO, OINEpalul Haj
MHOX€ECTBaMH; yMEHUE UCIOJB30BAaTh
TEOPETUKO-MHOXKECTBEHHBI  ammapar  [Jis
OMMCaHUS PeanbHBIX NPOLECCOB U SBJICHUN U
IIpYU pelIeHUH 3aJay, B TOM YUCJIEe U3 APYTHX
y4eOHBIX PEAMETOB;

ly) BnageHue MeTOJaMU JOKa3aTebCTB,
aNropuTMaMM pelleHHs 3ajJad; yMeHue
(bopMyIHpoBaTh OMNpENENCHUsl, aKCHOMBI H
TEOPEMBl,  NPUMEHATh WX, MPOBOAUTH
JOKa3aTelbHbIE  pacCyXkJAEHUS B  XOHe
pelieHus 3aaay

OTepUpyeT OCHOBHBIMH
MaTeMaTH4eCKUMHU
TIOHSATHUSIMU U3 TEOPUH
MHOXXECTB, BageeT
MeTOJJaMH JI0Ka3aTeNbCTB,
aJITOpPUTMaMH,
apryMeHTUpYsl CBOM
paccyXIeHus

36) ymeHue omnepupoBaTh NOHATHAMU: Tpad,
CBA3HBIM rpad, mepeBo, umki, rpad Ha
IJIOCKOCTH; YMEHHWE 3aJaBaTh M OIKMCHIBATh
rpadsl pa3IM4YHbIMU criocobamu;
MCII0JIb30BaTh Tpadbl MpH peleHny 3aay;

8y) yMeHHe oOmnepupoBaTh  MOHATUIMU:
CIy4yalHBI ONBIT W ciaydaifHoe coObITHE,
BEPOSITHOCTh CIY4alHOTO COOBITHS; yMEHHE
BBIUMCIIATE BEPOATHOCTH C HCIOJb30BaHHUEM
rpagyecKiX METOJOB; MPUMEHATh HOPMYIIBI
CIOKEHHsI M YMHOXXEHHUS BEpOSTHOCTEH,
KOMOWHATOpHBIE (akTel W (QOPMYJBl TpU
pelleHUH 3ajay; OLIEHWBaTb BEPOSITHOCTH
peanibHbIX  COOBITUH;  3HAKOMCTBO  CO
Clly4yaitHBIMH BEIMYMHAMU; yMeHue
NPUBOIUTH TpHUMEpPH TMPOSBICHHUS 3aKOHA
OonpMX  4yuWcenl B TNPUPOAHBIX M
OOIIIECTBEHHBIX SIBICHUSIX;

ONepUpyeT OCHOBHBIMU
NOHATUAMHU TeopuH rpados
Y TEOPUH BEPOSTHOCTEN
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46) ymeHue  CcBOOOJHO  OIEPUPOBATH
NOHATHSAMU: COYETaHUe, IEPECTaHOBKA, YKCIIO
COYETaHWM, YHCIO MEPECTAHOBOK; OHMHOM
HerotoHa; yMeHue NPUMEHSATh
KOMOMHATOpHBIE (DaKTBl U PaCCYKAECHHUA I
pelueHus 3aaay;

8y) yMeHue onepupoBaTh  INOHATHIMM:
CIy4alHBIi ONBIT U cly4yaiiHoe COOBITHE,
BEPOSATHOCTL CIIy4allHOTO COOBITUS; yMEHME
BBIYMCIIATE BEPOSATHOCTH C HCIOJIb30BaHHEM
rpauUECKUX METOIOB; MPUMEHATH HOPMYJIbI
CIIOKEHUS M YMHOXEHMS BEpPOSTHOCTEM,
KOMOMHATOpHbIe (akThl ¥ (GOpMYJbl IIpU
peleHUH 3aJay; OLEHMBaThb BEPOSTHOCTH
peanbHbIX ~ COOBITMH;  3HAKOMCTBO  CO
Clly4ailHBIMH BEJIMYMHAMU; yMEHue
NPUBOAMTL TIPUMEPBl TMPOSBIEHHUS 3aKOHA
Oonpmux  yucen B IPUPOIHBIX U
OOILECTBEHHBIX SBJICHUSX;

56) yMeHue onepupoBaTh  IOHATHAMM:
HaTypajlbHOE YHCIIO, LIEJ0e YUCIIO, OCTATOK I10

MOJYJIIO, paluoHaIbHOe YHUCJIO,
UppalyoHaibHOe YHCJIo, MHOXKECTBa
HaTypaJIbHBIX, LIEJIBIX, palMOHANBHEIX,
JIeCTBUTEIBHBIX Yyycel; yMEHHe
KCII0JIb30BaTh NpU3HAKH JETMMOCTH,
HaWMEeHBIIUH o0muii JIeJINTEND u

HauMeHbllee ofllee KpaTHOe, alropUTM
EBxnnna npu perneHuu 3a1ay; 3HaKOMCTBO C
pasIUYHBEIMM  TO3ULUOHHBIMH  CHCTEMaMH
CUHCNIEHUS;

7y) yMeHuEe OmnepupoBaTh  IOHATHIMHU:
cpenHee apupMeTHUYECKOE, MeauaHa,
HauOonpllee W  HaUMEHbIIEEe 3HAYEHHS,
pasMax, JUCIEpPCHsl, CTAHIAPTHOE OTKIOHEHHE
YKCJIOBOrO Habopa; yMeHHE U3BJIEKATh,
UHTEpIIPETUPOBATh uHpopMalmIo,
IIPEICTaBIEHHYIO B Tabnunax, Ha
Juarpammax, rpadukax, OTpaXKaroLLyIO
CBOMCTBAa pealbHBIX MpPOLECCOB M SBJICHMUIA;
NpPEACTaBIAT, HMHQOPMAIMIO C IOMOILEIO
TabIHL u JMarpamm; HUCCIIeIOBaTh
CTaTUCTUUECKHE JaHHLIE, B TOM YHUCIE C
IIpUMEHEHUEM rpadUyecKuX METOIO0B W

HaXOJUTh 3HAYEHUsI KOPHS
HaTypaJIbHOM CTEINEHH,
CTENEHU C PALMOHAIbHBIM
NI0Ka3aTesieM, UCII0JIb3Ysl
IIpY HEOOXOJUMOCTH
BBIYMCIIUTEIbHBIE
YCTpOICTBa;
T10JIb30BATHCSA OLICHKOU U
NPUKUAKOW NIpU
NPaKTUYECKUX pacueTax;
BBIYMCIIATh 3HAUEHHUS
YHCJIOBBIX U OYKBEHHBIX
BBIPaXXEHUH, OCYLIECTBIASA
HEeo0X0auMBbIe
NOJICTAHOBKH U
npeobpa3oBaHus
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3JICKTPOHHBIX CPEICTB,

66) ymeHume  CcBOGOJHO  ONEPHUPOBATH
TIOHATUSMU: CTENEHb C LEIbIM IOoKa3aTeleMm,
KOpPEHb HAaTypallbHOW CTENEHH, CTENeHb C
pallMOHANBHBEIM  TIOKa3aTeleM, CTENeHb ¢
JEHCTBUTENBHBIM (BemmecTBEeHHBIM)
noKasareneM, JjorapudM ducia, CHHYC,
KOCHHYC M TAHT€HC IIPOU3BOJILHOTO YKCIIa;

2y) yMeHHe ONepHpoBaTh  MOHATUIMH:
CTENEHb YHMCla, JorapudM uyucia; yMEHHE
BHIMOJIHATE ~ BBIYUCIICHHE  3HAYEHWH U
npeoOpa3oBaHUs BEIpaXKEHHI CO CTENEHIMH U
norapumamy, npeobpazoBaHus  APOOHO-
palOHabHBIX BEIPAKEHUH;

HAaXOJWUTb 3HAYCHUS KOPHS
HaTypaJibHOW CTETEHH,
CTEIEHU C palluOHAILHBIM
II0Ka3aTeneM, Jorapudpma,
UCIIONB3Yys NpU
HEoOX0aUMOCTH
BBIYHCIIUTENHEIE
YCTPOWCTRBA;

N0JIb30BaThCs OLIEHKOH U
IIPUKUIKON MpH
IPaKTUYECKUX pacyeTax;
BBIYUCIIATH 3HAUEHUS
YHCJIOBBIX U OYKBEHHBIX
BEIPaXXEHUH, OCYLIECTBJIASA
HEeoOX0o1MbIe
NIOJCTaHOBKHU U
npeoOpa3oBaHus

70) yMeHHE ONepHpoBaTh  MOHATHUAMU:
TOXXJECTBO, TOXKAECTBEHHOE Mpeodpa3oBaHue,
YpaBHEHHE, HEPABEHCTBO, CUCTEMA ypaBHEHHI
U HEpaBEeHCTB, PABHOCUJIBHOCTh YpaBHEHHIA,
HEpaBEHCTB M  CHCTEM, palUOHAJILHEIE,

UppalUOHalbHBIE, NIOKa3aTeNbHBIE,
CTEeNeHHEbIE, norapugpmudeckue,
TPUTOHOMETPUYECKHE ypaBHEHHUs,

HEepaBeHCTBA M CUCTEMBl; yYMEHHE pelIaTh
YPaBHEHMs, HEpPaBEHCTBA U CHUCTEMBI C
NOMOIIBIO  Pa3JMYHBIX IPUEMOB; peliaTh
YPaBHEHMs, HEPaBEHCTBA U CHUCTEMBI C
napaMeTpom; NPUMEHSTh yYpaBHEHHUS,
HEepPaBEHCTBA, MX CHCTEMBl [JIsi peELIEeHUs
MaTeMaTUYECKUX 3aJad M 3a1a4 = U3
pasnM4HBIX obnacTeil Hayku W peajbHOM
KU3HU;

3y) yMeHHMe OmnepupoBaTh  IOHATUIMHU:

paLuoHaNbHEIE, UppaLiOHaJIbHBIE,
NIOKa3aTeNbHEIE, CTENEHHBIE,
noraprudMuuecKue, TPUTOHOMETPUYECKHE

YPaBHEHUS U HEPABEHCTBA, UX CHUCTEMBI;

peliaTh ypaBHEHHUS,
HEpaBEeHCTBa, pocTeiiine
CUCTEMBI YPaBHEHUH,
UCIIOJIB3Ysl, B TOM YHCIIE,
CBOMcTBa (YHKUMH U MX
rpaduku
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860) ymeHue  CcBOGOIHO  OMEpPHUPOBAThH
NOHATHAMH: TIpaduk GyHKUMHM, obpaTHas
byHKUMA, KOMMo3uMs (YHKUME, JuHElHas
GbyHKUUMSA, KBaapaTHYHAs QYHKLKS, CTENECHHAs
byHKIMS e LEJIBIM HoKazaTesieM,
TPUTOHOMETpHUYEcKHe (QYHKLUUM, OOpaTHEIE
TPUTOHOMETPHYECKUE byHKLIUH,
NI0Ka3aTebHas U norapugmuyeckas
GyHKuMM;  yMeHHE  CTpouMTh  rpaduKu
(GyHKUMM,  BHIMONHATE  npeoOpa3oBaHus
rpadMKoB QyHKIIHIA;

yMeHue UCTIOJIb30BaTh rpaduxu
GyHKUMH 118 M3y4eHHs POLECCOB U
3aBUCHMOCTEH MpHU PEIeHUH 3a1a4 U3 APYrux
y4eOHBIX NPEIMETOB U M3 PEAbHON >KM3HH;
BBIpaXaTh (OpPMYJaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMU;

yMeHue cBOOOAHO ONEpUpPOBATh
MOHATUAMM: YETHOCTb byHKIUH,
NEPHOAUYHOCTE (YHKLUHM, OTPaHMYEHHOCTH
¢byHKLMY, MOHOTOHHOCTb byHKUIMY,

9KCTpeMyM  (QyHKUMM, Haubonbimee U
HavMeHbllee  3HA4YeHUs  (QYHKUMH  Ha
IPOMEXYTKeE; yMeHUe HPOBOJUTH
uccnenoBaHue GyHKINH;

YMEHHME MWCTIONb30BaTh CBOWCTBA U
rpaguky OYHKUMI 17 pelieHus ypaBHEHUH,
HEpPaBEHCTB M 3afad C IapaMeTpamu;
1300pakaTb Ha KOOPAMHATHOM ILIOCKOCTH
MHOJKECTBA pELIEHUN-ypaBHEHUH, HEPABEHCTB
U UX CHCTEM;

5y) yMeHHMe OmNepUpOBATH  MOHATHAMU:
pauuoHaibHasd  (QyHKUMS, TOKasareabHas
GbyHKUUS, CTEeNIeHHas byHKIWMS,
norapupmuyeckas byHKIWs,
TPUTOHOMETpHUYECKHe (YHKLUH, OOpaTHbIE
byHKuMM;  yMeHHe  cTpouTh  rpaduKu
U3Y4EHHBIX QYHKUMI, HCTIONB30BaTh rpaduKu
NPy M3Y4EHUM MPOLIECCOB M 3aBHCHMOCTEH,
Opy pEelIeHUU 3a7ad M3 OPYruxX y4eOHBIX
NpeIMETOB M 3aJad U3 pealbHON JKHM3HHU;
BBIpaXaTh (OPMYJIaMHU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU;

OTpEeNeNsATh 3HAUSHUS
GbyHKUM#, 3a1aHHBIX
pa3IMYHBIMM crioco0amu;
OMUCHIBATh MO rpaduKy U B
NIPOCTEMIIHUX Cllydasx 1o
¢bopmye noBeaeHe U
CBOcTBa QyHKIIMH,
HaXxOIUTh UX HauboJbIIKHE
Y HaUMEHbIINE 3HAYCHUSI
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96) ymeHue  CcBOOOAHO  OMEPUPOBAaTh
TIOHATHSMMU: NI0CJIe10BaTENbHOCTb,
apudmernyeckas nporpeccus,
reoMeTpuueckas Imporpeccus, OECKOHEYHO
yObIBaroIasi reoMeTpuveckas IpOrpeccus;
yMEHHe 3aJaBaTh N0CNIEIOBaTEIbHOCTH, B TOM
YHUCJIe C TOMOMIBIO PEKYPPEHTHBIX HopMyIt;

4y) yMeHHe oOIepUpoBaTh  TOHATHUAMHU:
byHKUUS, HenpephIBHAs byHKLUS,
NPOU3BO/IHAs, IEpBOOOpa3Hasi, ONpeNeIeHHBIH
UHTErpajl; yMEHHME HaXOJUTh MPOM3BOAHBIE
3JIEMEHTapHBIX byHKUMH, WCTIONB3YS
CIIpaBOYHBIE MaTepualibl; HUCCIENOBaTh B
NpOCTEHIIMX  caydasx  QyHKUMM  Ha
MOHOTOHHOCTb, HaxOIWUTh HauboOJbIIME U
HaMMEHbLIME 3HAYCHUS QYHKUUH; CTPOUTH
rpadyKi MHOTOYJIEHOB C MCIHOJIB30BAaHUEM
anmnapara MaTeMaTHYeCcKoro aHaju3a;
NPUMEHATh TPOU3BOJHYIO TPH PpEIIeHUU
3aJad Ha [BWXKEHHUE; pelarb MpPaKTUKO-
OpPMEHTUPOBaHHbIE 3a7a4i Ha HAuOOJbIINE U
HavMEHbLIME 3HAauyeHHs, Ha HaXOXJICHUE
IYTH, CKOPOCTHU U YCKOPEHHUSI

OnepUpyeT MOHATHAMHU
MaTeMaTH4YecKoro
aHanu3a;

BBIYMCIISTH POU3BOIHBIE
U iepBooOpa3Hbie
pa3nUyYHBIX QYHKUMHA,
UCTIONB3YSI CIPaBOYHbIE
MaTepHabl;

106) ymeHue omnepupoBaTh TMOHATHAMM:
HENpephlBHOCTh  (YHKLUMH,  aCUMIITOTHI
rpapuka QyHKUMM, TepBas U  BTOpas
Npou3BOJHAs (QYHKIUH, Te€OMETPUYECKHH MU
¢buznyeckuii CMBICI IIPOU3BOIHOM,
nepBooOpasHas, OINpeleNeHHBIl HHTerpal;
YMEHME HaXOOUThb AacUMNTOTHl rpaduka
GYHKIMM; YMEHHE BBIYHMCIATH NPOM3BOAHBIE
CYMMBI,  TNpPOM3BEAEHHUS,  YaCTHOrO M
KOMIIO3ULIMM (GYHKIMH, HAXOAUTh ypaBHEHUE
KacatenbHOH K rpaduky QyHKIMH;

YMEHHE HCIMOJIb30BaTh IPOU3BOAHYIO
11 UCClIeIOBaHUS byHKUUA, 1St
HaXOXXACHUS  HAaWIyuyllero peleHus B
NpUKJIAJHBIX, B TOM 4YHCIE€ COLMAIBHO-
9KOHOMMYECKUX M (PU3MYecKUX 3ajayax, AJs
OMpENENEHUsT  CKOPOCTMU M YCKOPEHHS;
HaxoAuTh IUIOIAAX U 00BEMBl QUryp C
NIOMOILBI0 HMHTErpaia; NpUBOAUTH IMPUMEPHI
MaTeMaTHU4ecKoro MOJEIUPOBaHUS c
NOMOLIBI AU depeHIaTbHBIX YPaBHEHMIA;

uccnenoBath (GyHKIMU Ha
MOHOTOHHOCTb, HAXOAUTh
HaubombIINe U
HauMEHbIIIMe 3HAYECHUS
GYHKIMM, CTPOUTH
rpaduKyu MHOTOUJICHOB U
MIPOCTEUIINX
paLMOHAaNTBHBIX QYHKLHUI ¢
UCIIOJIb30BaHUEM arnapara
MaTeMaTU4eCcKoro
aHanu3a;
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4y) yMeHMe ONEpHpPOBaTh  MOHATHSIMHU:
byHK1WS, HeTpephIBHAS byHKLuS,
NpOM3BOJHAsA, IEpBOOOpa3Has, ONpeae/IeHHbIH
UHTErpajl; yMEHHE HaXOOUTh MPOU3BOJAHBIE
3JIeMEHTapHBIX byHKIM, UCTIONB3YS
CIpaBOYHBIE MaTepuallbl; HCCIenoBaTh B
NPOCTEHIIUX ciy4asx byHKUIUH Ha
MOHOTOHHOCTb, HAaXOIWUTh HaAWOOJbIINE MU
HaVMEHbIIME 3HAYCHUS QYHKLUUH; CTPOUTH
rpa@UKd MHOTOWIEHOB C HCIIOJIE30BaHHEM
anmnapara MaTeMaTHYecKoro aHaju3a;
NPUMEHATh TNPOU3BOIAHYIO TpPU pELIEHUH
33ay Ha [BWXKEHHWE; pelaTrh INPaKTHKO-
OpPMEHTUPOBAHHbIE 3a7a4ll Ha HauOOJbIIKE U
Ha¥MEHBIIME 3HAYCHHSA, Ha HaXOXKAEHHE
IYTH, CKOPOCTH U YCKOPEHWUS;

116) ymeHue omnepupoBaTh IOHATHAMMU:
KOMILJIEKCHOE YUCIIO, COMpSIKEHHBIE
KOMIUIEKCHBIE 4YMCNa, MOJYJNb W apryMeHT
KOMIUIEKCHOrO  uucna, (Gopma  3ammcu
KOMIUIEKCHBIX ~ uucen  (TeoMeTpHuecKas,
TPUTOHOMETpHUYECKass U  anrebpanyeckas);

YMETH MMPOU3BOAUTH apI/I(bMCTI/IquKI/Ie
JIEeUCTBHS C KOMITJIEKCHBIMHU YUCliaMH,
INNPUBOJUTH NPUMEPBI HCIIOJIb30BaHUs

KOMINIJICKCHBIX YHCEJI,

ONepUpyeT NOHATHEM
KOMITJIEKCHBIX YHCell, U
JNEUCTBUM HaJ HUMH,
apryMeHTHpys CBOe
pelieHue

126) ymeHue CcBOOONHO  ONEPHUpOBATh
NOHATUAMU:  cpegHee  apudMeTHYecKoe,
MeluaHa, Haubonbpllee W  HaWMEHbIIEe
3Ha4Y€HHUs, pasMax, AUCIEpPCHs, CTaHIApPTHOE
OTK/IOHEHWE s  ONMCaHHUS  YHUCIOBBIX
JAHHBIX; yYMEHue UCCIIeI0BaTh
CTaTHUCTUYECKUE JaHHbIE, B TOM YHUCJIE C
INPUMEHEHUEM TpadUuecKuX METONOB U
3JIEKTPOHHBIX CPEICTB; rpaduyecku
HCCIIEZIOBATh COBMECTHblE HAOMIONEHUS C
NOMOLIBIO ~ J¥arpaMM  pacCeMBaHui U
JMHEWHON perpeccuy;

7y) yMEHUE ONepuUpoBaTh  IOHATHIMHU:
cpenHee apudmeTHyeckoe, MeJuaHa,
HauOosbllee W HaWMEHbIEe 3HAUEHMS,
pasmax, IUCIIepCHsl, CTAHJAPTHOE OTKIOHEHHE
YKUCIOBOrO  Habopa; yMEHHE H3BJIEKaTh,
WHTEPNPETUPOBATh “HpOopMalHIO,

OnepupyeT OHOBHBEIMHU
TIOHATUSIMHM CTaTUCTHKH,
¥cCIIelyeT COBMECTHEIE
HAOMOJEHHUS C TTOMOILBIO
JuarpamMM, B TOM YHUCIIE C
NpUMEHEHHEM
rpaguuECKUX METOJ0B 1
3NIEKTPOHHBIX CPENCTB
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IIPEJICTABIECHHYIO B Tabnunax, Ha
aMarpamMmax, — rpaukax,  OTpaXarouUIyio
CBOMCTBa peajbHBIX NPOLECCOB M SBJICHMIA;
NpEACTaBIATh HHGPOPMALUIO C MOMOIIBIO
TabnuL U Juarpamm; UCCIIe10BATh
CTaTUCTUYECKUE [aHHBIE, B TOM YHC]IE C
NPUMEHEHUEM TpadHUuecKuX METOAO0B M
3JIEKTPOHHBIX CPEICTB;

136) ymeHne HaX0UTh BEPOATHOCTH COOBITHUIA
C HCIIOJIb30BaHUEM TIpaUUEeCKUX METOJIOB;
NPUMEHATE JJ8 pelleHus 3anady  (GopMyJibl
CIIOXEHHUS M YMHOXEHHUS BEPOSTHOCTEM,
dopMyny mONHONH BepOSATHOCTH, (GOPMYITy
bepnynnu, xombunatopHble  GakTel  u
(dopMyJIbl; OLEEHHBATh BEPOSTHOCTH PEATBHBIX
COOBITHI; YyMEHHE ONEepPUPOBaThH MOHATHIMMU:
cinyvaiiHas BEJIMUUHA, pacrpenesneHue
BEPOSATHOCTEH, MaTeMAaTHYeCKOe OXUIAHME,
JWCIEPCHs W CTaHJAPTHOE  OTKIOHEHHE

clly4aitHoM BEJINYUHEI, byHKIUH
pacripefieieHds ¥ IJIOTHOCTH PaBHOMEPHOTO,
MI0KAa3aTeJIbHOTO U HOpPMaJIbHOT'O
pacnpeieiieHuil;  yMEHHMe  HCHOJb30BaTh

CBOMCTBA M3YYEHHBIX pacnpeiefeHud s
pelieHuss 3a1ay; 3HAKOMCTBO C IOHATHUSIMMU:
3aKOH OOJIBIIMX YHCEN, METOABI BBIOOPOYHBIX
MCCIIEIOBAHHU; YMEHUE NPHBOAUTH MPHUMEPHI
NpPOSIBIEHUA 3aKOHA OOJBIIMX YUCENl B
MIPUPOAHBIX U OOIECTBEHHEIX SBJIECHUSIX;

8y) yMeHHe OmnepupoBaTh  MOHATUAMHU:
CIy4aWHBI ONBIT W Cciy4yaiilHOE COOBITHE,
BEPOSATHOCTb CIIy4aHOrO COOBITHS;, YMEHHE
BBIYHCIIATE BEPOSTHOCTH C MCIOJIb30BAaHUEM
rpagu4ecKuX METOIOB; MPUMEHSTH HOPMYJIBI
CIIOXEHHS M YMHOXEHHUS BEpOSTHOCTEM,
KoMOuHaTOpHble (akThl U GopMyJbl NpU
pelleHny 3a1a4; OLIEHMBAaTh BEPOATHOCTH
peanpHBIX  COOBITMH;  3HAKOMCTBO  CO
Clly4yaliHBIMH BEJIMUMHAMM; yYMEHUe
NPUBOAUTL MPUMEPHI MpPOSIBICHUS 3aKOHA
OompmiuX  yucen B NPUPOIHBEIX U
OOIIECTBEHHBIX SBJICHHUSX;

OIEPUPYET OCHOBHBIMU
TOHATUSAMU TEOPHUHU
BEPOATHOCTEN, UCIIONb3YS
rpaguyecKurie METOIbI
pelueHus 3aaay
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146) ymeHue CcBOOOZHO  OMEPHPOBATH
NOHATHAMM: TOUYKA, TMpsAMas, IUIOCKOCTb,
NPOCTPaHCTBO, OTPE30K, Jy4, IJIOCKHM yrou,
IOBYI'DaHHBI  Yrojl, TpeXrpaHHBIA  yrou,
nepeceKaroluecs, napaijesbHble U
CKpPEIIMBAIOLIMECS MpsIMble, MapauIeNbHOCTh
U NEepNEeH IUKYISIPHOCTD IPAMBIX u
IUIOCKOCTEH, Yrol MexAy NpsSMBIMH, YroJ
MEXKIY NPSAMOA U MJIIOCKOCTBIO, YIOJ MEXIy
IIOCKOCTSAMM; YMEHHE HUCIOJIB30BAaTh MpPHU
peLIeHNH 3a1a4 U3yYeHHbIEe aKThl U TEOPEMBI
IUIAHMMETPHH; YMEHHE OLICHMBaTh pPa3Mephl
OOBEKTOB B OKpYXalOIeM MHPE; yMEHHUE
ONEpUpPOBATh MNOHATHUAMM: MHOTOTPaHHHMK,
CEYEHWE  MHOTOTPaHHHWKA,  TpPaBUIBHBIN
MHOIOrpaHHUMK, pU3Ma, Mupamua, purypa u
NIOBEPXHOCTh BpALICHUS, LWJIWHID, KOHYC,
map, cdepa, pa3sBepTKa IOBEPXHOCTH,
CeueHHs KOHyca W LMIMHJpA, MapajjelbHble
OCM WM OCHOBAaHUIO, CEYeHWe Iuapa,
TUIOCKOCTh, Kacaromasicsi cdepsl, UIUHIpA,
KOHYCa; yMEHUe CTPOUTH CeyeHue
MHOTOTpaHHUKA, uzobpaxarh
MHOTOIpDaHHUKH, QUIypbl W TIOBEPXHOCTH
BpalllCHUs, UX CEYEHHUs, B TOM UHCIE C
NIOMOILBIO 3JIEKTPOHHBIX CPEICTB; YMEHHE
NIPUMEHATH CBOWCTBA F€OMETPUYECKHX GUTYD,
CaMOCTOSITETILHO dbopMynupoBarth
ONpeNieNIEHUs] U3ydaeMbIX (QUryp, BBIIBHIaTh
TUNOTE3Bl O  CBOMCTBAX W MpHU3HAKax
reoMeTpu4ecKux ¢uryp, o60CHOBBIBATH MM
ONpoBepraTb  WX; yMEHHE  IPOBOJWTH
knaccupukanuio  Guryp mo  pasiduHBEIM
NpU3HaKaM, BBINOJIHATh HEoOXo1MbIe
JOTIOJTHUTENIbHBIE TIOCTPOEHUS;

9y) ymMeHHe onepupoBaTh MOHATHIMM: TOYKA,

npsimMasi, TUI0CKOCTb, IPOCTPaHCTBO,
JBYIpaHHbIH yrod, CKpeIIMBatOIHECs
npsiMBIe, napasielbHOCThb u

NEPIEHIUKYISIPHOCTD NPSIMBIX U TUIOCKOCTERA,
YTOJl MEXAY NMPSMBIMH, YTOJ MEXAY NMPAMOM U
IUIOCKOCTBIO, YIOJl MeXIy TUIOCKOCTSMM,
pacCcTosHUE OT TOYKH JO  IUIOCKOCTH,
pacCcTossHUE MEXIY TPSMBIMH, pPacCTOSHUE
MEXIy MJIOCKOCTSMH; YMEHHE HCIIOJb30BaTh
IpU pelIeHUH 3ajay H3y4YeHHble (akThl |

pacno3HaBaTh Ha YepTexax
¥ MOJEINAX
NPOCTPaHCTBEHHEIE
(GOpMEI; COOTHOCHUTB
TpeXMEepHbIe 0OBEKTHI ¢ UX
OTIMCAHUSMH,

U300 paKEHUSIMM;
OIKCHIBaTh B3aUMHOE
pacrnojokeHue MPIMbIX U
IIJIOCKOCTEN B
NPOCTPAHCTBE,
apryMeHTUPOBaHHO
paccyxaatb 00 3ToM
pacnosoKeH!H
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TEOpEMBI IUIAHUMETPHM; yYMEHHE OLIEHHBATh
pasMepbl 00bEKTOB OKPYKAIOLIEro MUPA;

12y) yMeHue BBIUHCIATH TIE€OMETPUYECKHUE
BEJIMYUHBl (OJMHA, YroJi, IUIOIIanb, OOBEM,
miomanpb TIOBEPXHOCTH), UCTIONB3Ys
U3y4yeHHbIe GOPMYIBI B METOIE;

156) ymeHue cBOGOZHO  OmEpUPOBATH
NOHATHAMHU:  mIomans  GuUrypel, o006BEM
Gburypbl, BeIMYMHA Yrja, pacCTOSHUE OT
TOYKH [0 TIOCKOCTH, PAacCTOSHHE MEXIy
IPSMBIMH, PACCTOSTHUE MEXIY IIOCKOCTSAMHM,
mwiomans cdepel, IUOWAAb I[OBEPXHOCTH
NUPaMUIbl, NPU3MBl, KOHYCa, ILMIMHIpA,
o0BeM Ky0a, NPSMOYTOJIEHOTO
napanienenunena,  NUPaMHIbl,  MPU3MEI,
UUIMHApPA, KOHyca, IIapa; YMEHHE HaXOIMTh
OTHOIEHHE 00BEMOB NOJOOHBIX QUTYD;

10y) ymeHue omnepupoBaTh IOHATHAMHU:
MHOIOIpaHHMK, CEYEHHWE MHOTOIrpPaHHHKA,
Ky0, napanjenenunen, NpusMa, MUpaMU/A,
durypa u NoBepxXHOCTH Bpall€HHUs, LUIUHID,
KOHyc, 1map, cdepa, ceyeHHs QUrypsl
BpallleHus, IUIOCKOCTh, Kacaromascs cdepsl,
UMIMHIpPaA, KOHYCa, IUIOLAaAb MOBEPXHOCTH
MUPaMUJIBl, TPU3MBI, KOHYca, LMJIMHIpA,
nJomanb cdepsl, 00bemM KyOa,
NPSMOYTOJILHOTO napaJjenenuresa,
NUpaMMJbl, NPHU3MBl, LWIMHIOpPA, KOHYyCa,
mapa; yMeHre U300paxaTb MHOTOTPaHHUKH M
TIOBEPXHOCTH BPAILEHUs, UX CEYEHHS OT PYKH,
C TOMOILBIO YEPTEKHBIX WHCTPYMEHTOB M
3JIEKTPOHHBIX CPEACTB; YMEHHE PacriO3HaBaTh
CUMMETPHIO B IPOCTPAaHCTBE; yMEHHE
pacno3HaBaTh NPABUIIbHBIE MHOTOTPaHHHUKH;

12y) yMeHHE BBIUHCIATH TI'E€OMETPUUECKHUE
BEJIMYMHBl (IJIMHA, YroJ, IJIOIIanb, OOBEM,
nJomanb IIOBEPXHOCTH), UCTIONB3YS
U3y4eHHbIE POPMYJIIBI M METOIBI;

ONepupyeT NOHATHIMHU
CTEpEOMETPUH, BEIYUCISIET
IUIOLAAU TOBEPXHOCTEN U
00BEMEI
NPOCTPaHCTBEHHBIX TE;
pacrno3HaBaTh Ha YepTexax
1 MOJENAX
NPOCTPAHCTBEHHEIE

¢dhopmbl
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166) ymeHue cBOGOOHO  ONEPUPOBATH
NOHATUAMM:  JBW)KEHHE,  NapauielbHbIN
IIEPEHOC, CHMMETpUS Ha IUIOCKOCTH U B
NPOCTPaHCTBE, IOBOPOT, MNpeobpa3oBaHue
nonobus, mnoAoOHBle GUrypsl;  YMEHHE
pacrno3HaBaTh paBHbIE U N0J00HBIE QUTYpEI, B
TOM 4YHWcl€ B  TpUpPOJE,  HCKYCCTBE,
apXUTEKTYpE; yMEHUe MCIIOJIb30BaTh
reOMETPUYECKHE  OTHOLICHHUS,  HAaXOIUTh
reOMETPHYECKHE BEIWYMHBI (AJMHA, YroJ,
IIomans, oO0beM) MpH pELIeHWH 3aJay M3
JApYTMX Y4eOHBIX NpPEIMETOB U U3 peajbHOM
KU3HH;

11ly) ymeHue omepupoBaTh MNOHATHUAMHU:
JBW)XEHME B  IPOCTPAHCTBE, MOJOOHBIE
burypsl B IpPOCTPaHCTBE; HCIOJIb30BaTh
OTHOLIEHME IUIOLIANEd MOBEPXHOCTEH U
00beMOB MOJOOHBIX GUryp TpHU pelIeHUH
3a1a4

ONepUPYET NOHATUSIMHU
CTEpPEOMETpUH;
pacro3Ha&T paBHbIE U
nono6Hkie GUrypel

176) ymeHue CcBOOOHZHO  ONEPHUPOBATH
NOHATUAMM: NPSIMOYTOJIbHAs cucrema
KOOpAWHAT, BEKTOpP, KOOPAMHATHI TOYKH,
KOOpDAMHATBl BEKTOpa, CyMMa BEKTOpOB,
NIPOU3BEICHUE BEKTOpa Ha YHCIIO,
pasioKeHue BeKTopa Mo 0a3ucy, cKalspHOe
IIPOM3BEICHUE, BEKTOPHOE TNPOU3BEICHUE,
yroiu MEXIy BEKTOpaMU; yMeHHe
UCIIOJIE30BaTh BEKTOPHBIM U KOOpAMHATHBIN
METOJ, 7Sl PELIEHUs] TeOMETPUYECKHX 3a1ay U
3a1a4  JpYrux  yueOHBIX  NpPEIMETOB;
ONEpUPOBaATh MOHATUSAMU: MaTpula 2 X 2 u 3
X 3, OnpeaeNuTeNb MaTpullpl,
reOMETPUYECKHI CMBICI OTIpEeIETUTENS;

13y) ymeHue onepupoBaTh TMOHATHUSAMMU:
IIPSIMOYTOJIbHAs cucreMa KOOpAUHAT,
KOOpJAWHATBl TOYKH, BEKTOp, KOOpPIUHATHI
BEKTOpa, CKaJIApHOE MpPOMU3BEJECHUE, YroJ
MEXIYy  BEKTOpaMH, CyMMa  BEKTOpOB,
IIPOM3BEJEHUE BEKTOPA Ha YUCJIO; HAXOAUTH C
IIOMOIIBIO U3YYEHHBIX (OPMYJ KOOpPIAMHATEHI
CEepelMHBl OTPE3KA, paCCTOSAHUE MEXKIY ABYMS
TOYKaMHU;

OINepUpyeT OCHOBHBIMU
TIOHATUSAMU
aHAJIUTUYECKON reoOMeTpuu
Y IUHEHOH anreOpsl
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186) ymeHue MopmenupoBaTh peajbHEIE
CUTyalMM Ha sI3bIK€ MAaTEMaTHKH; COCTABJIATh
BBIDAXKEHUS, YPaBHEHHUS, HEpaBEHCTBA U HX
CHCTEMBI IO YCIOBUIO 3a/laud, HCCJIEeI0BaTh
IIOCTPOEHHBIE MOJENU C KCIOJIb30BaHUEM
anmapata  anrebpbl, = MHTEPIPETHPOBATh
HIOJTyYEeHHBIH pe3ynbTar; CTPOHTH
MaTeMaTHYECKUE MOJEId C  I[TOMOIIBIO
I€OMETPUYECKUX MOHATUH U BENTMYMH, pelaTh
CBS3aHHBIE C HHMMHU IIPaKTHYECKUE 3a1auyM;
COCTaBJIATh  BEPOATHOCTHYIO  MOJEIb M
MHTEPNPETHPOBATh MOJTYy4YEHHBIH pe3yJbTarT;
pelare NpPUKIAAHbIE 3aJaydl  CpeicTBaMU
MaTeMaTUYeCKOro aHajiau3a, B TOM 4HCIIE
COLMAIbHO-9KOHOMHUYECKOTO U (H3MYECKOrO
Xapakrepa;

14y) ymeHue  BbIOMpaTh  MOIXOISIIMIA
U3y4EHHBIM METOJ U1 peLleHUs 3ajayM,
pacno3HaBaThb MaTeMaThyeckue ¢GakThl |
MaTeMaTH4YeCKUe MOJEIM B NPUPOAHBIX U
OOLIECTBEHHBIX  SBJEHHMAX, B HCKYCCTBE;
yMEHHUE NPUBOJAUTH IIPUMEPHI
MaTeMaTUYECKUX OTKPBITUHA pPOCCUHCKOH M
MHPOBOI MAaTEMaTUYECKOW HAYKH.

MOJENUPYET peabHble
CUTYyallu¥ Ha S3bIKE
MaTeMAaTHKH,
UHTEPIPETHPYET
TIOJIYYEHHBIN pe3yJIbTar;
CTPOUT MareMaTu4yecKue
MOJIENH

196) ymeHue BeIOMpaTh MOIXOISIIUM METO.
115 peleHus 3a/1auy; IIOHUMaHKe
3HAQYMMOCTH  MaTeMaTUKU B  HU3YyYEHUH
OPUPOJHBIX U OOLIECTBEHHBIX IPOLECCOB U
SBJICHUI; YMEHUE paclo3HaBaTh NPOSBICHUE
3aKOHOB MaTeMaTUKU B HCKYCCTBE, YMEHHE
NIPUBOJUTH INpUMeEpsl  MaTeMaTUYECKHUX
OTKpBITUM poccUiicKOM U MUPOBOH
MaTeMaTU4YeCKOM HaykK

14y) ymeHue  BBIOMpaTh  NOAXOISINHUIA
U3YYEHHBI METOJ U1 peLleHUs 3ajayM,
pacrno3HaBaTb MaTeMaruyeckue (GakTel WU
MaTeMaTUYECKUE MOJENU B TNPUPOAHBIX MU
OOILECTBEHHBIX SBJIEHHMAX, B HCKYCCTBE;
yMeHHe NIPUBOJUTh NpUMEpHI
MaTeMaTUYECKUX OTKPBITUH POCCUHCKON H
MUPOBOI MaTeMaTUYECKOI HAYKH.

BBIOMpAET METO JJIs
pellIeHus 3aJauu;
MMOHMMAET 3HAUMMOCTh
MaTeMaTHKU B U3Y4EHUHU
NPUPOIHBIX U
00IIECTBEHHBIX
MIPOLIECCOB,
apryMEHTHpYET CBOU
NEUCTBUS
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