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COI''TACOBAHO
3aBeayromui y4eOHO-METOAMYECKUM OTICTIOM
H. A. Bamkuna
«31» aBrycra 2021 roga

@DOH/IBI OIICHOYHBIX CPEACTB y4eOHOW AUCHMILTUHBI pa3paboTaHbl B COOTBETCTBHHU:

v' Tlpukaza MunucrepcTBa obpaszoBanust U Hayku Poccum ot 17.05.2012 roma Ne413 «O6
YTBEPKACHUHM (peepalbHOrO TOCYAapCTBEHHOTO OOpa30BaTEIbHOTO CTAaHJApTa CpPEeAHEero OOIIero
obpa3oBanus» (3apeructpupoBano B Munucrepcte toctuiuu Poccun ot 07.06.2012 roga Ne24480) (B
pen. IlpukazoB Muno6puayku Poccun ot 29.12.2014 N 1645, ot 31.12.2015 N 1578, ot 29.06.2017 N
613, IlpukazoB Munmnpocsemienust Poccun ot 24.09.2020 Ne519, ot 11.12.2020 No712);

v Tlucema Munuctepera npocsenienus Poccun ot 20.07.2020 roma Ne05-772 «O HanpasieHuu
WHCTPYKTUBHO-METOJAMYECKOTO MUChMa» MO OpraHM3allMd TPUMEHEHHUS COBPEMEHHBIX METOAWK U
nporpaMM — TpENofaBaHus 1O  00mIeoOpa3oBaTeNbHBIM  JUCIHUIUIMHAM B CHUCTEME  CPEIIHETO
npodecCHOHaNbHOr0 00pPa30BaHMS, YUHUTHIBAIOUIMX OOpa30BaTENbHBIE MOTPEOHOCTH OOYUYaAOUTUXCS
00pa3oBaTeNbHbIX  OpPraHu3alui, pealu3yIoOLUMX MpPOrpaMMbl  CpeAHEro  MpodecCHOHATBHOTO
o0Opa3oBaHus;

v\ npuMepHON mporpaMmbl  00Ie00pa3oBaTeabHON  yueOHOW AUCIHMIUIMHBL  «MaTeMaTHKay,
pexkoMeH10BaHHON PI'AY «OUPO».

Opranu3anus-pa3padoTUHK: ToCylapCcTBEHHOE OrO/KETHOE yupexaeHue  KammHuHTpaackoi
obnactu npoeccruoHalibHas 00pa3zoBaTeabHas opranu3anus « TeXHOIOrMuecKui Komieax»

Pa3patGoTrumnk:
BrronukoBa C.B. - nmpenogaBartens nepBoil KBaTu(UKATHOHHONW KaTETOPHH

PaccmoTpensl  Ha 3acegaHMM METOAWYECKOM Kadenpbl «MareMaTH4ecKuX, eCTeCTBEHHOHAYYHBIX
JTUCHUILIMH ¥ HHPOPMAIIMOHHBIX TEXHOJIOTUI,
nporokoi1 Ne 01 ot 30 aBrycra 2021 roaa.

PexomennoBansl MeTOAMYECKUM COBETOM TOCYAAPCTBEHHOTO OIO/DKETHOTO  YUPEKACHUS
Kanununrpazackoit  oGmactu npodeccuoHanbHONH  00pa30BaTENbHON — OpraHu3anueit
«TexHonorn4eckuii KOJIeax».

[Iporokon Metoguueckoro cosera NeO1 ot 31 aBrycra 2021 rona
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B pesynbpraTe ocBoeHUST yueOHON NUCIUTIUIMHBI

ITacnopr ¢oHAA OLIEHOYHBIX CPEACTB
1.1 ObsacTe npuMeHeHns GoHAA OLIEHOYHBIX CPEACTB
@onpl onieHouHBIX cpencTB (POC) mpenHazHaueHB! A OLEHKH Pe3yJIbTaTOB OCBOEHUS y4eOHOM

qucnumuebl OY]1.04 Martematnka. @OC BkIIrOYaeT KOHTPOJIBHBIE MATEpHabl I MPOBEICHUS

NPOMEXYTOUHOU aTTecTalluu B popMe IK3aMeHa.

C(I)OpMI/IpOBaHLI JIMYHOCTHBIC, MCTAIPCAMETHBIC U IIPECAMCTHBIC PC3YJIbTAThI:

OV]1.04 Matematuka y oOydaromuxcs JOJKHbBI

JIMYHOCTHBIE Pe3YJbTAThI

ITonsitue YY /1

Tunossblie 3agaun Y'Y /[

JInunoctHbie YY1

JI2) rpaskJaHCKYIO MO3UIUIO KaK
AKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUIICKOro 00IeCcTBa,
OCO3HAIOIIIETO CBOU
KOHCTUTYLIMOHHBIE TIPaBa U
00513aHHOCTH, YBaXKAIOIIETO 3aKOH
U TIPaBOIOPAIOK, 00J1aJat0IIero
YYBCTBOM COOCTBEHHOTO
JIOCTOMHCTBA, OCO3HAHHO
MPUHUMAIOIIIETO TPATUIIUOHHBIE
HaIlMOHAJIbHBIE U
o011euenoBeYecKue
TYMaHHCTUYECKHE U
JI€MOKpaTHYECKHE IEHHOCTH;

1) pa3BuBaeT rpakJaHCKYIO
MO3MIIMIO KaK aKTUBHOTO U
OTBETCTBEHHOTO YJE€HA
poccuiickoro o01ecTna,
OCO3HAIOILEr0 CBOU
KOHCTUTYLIMOHHBIE IIPaBa U
0053aHHOCTH, YBaXKAIOIIETO 3aKOH
U TIPaBOIOPSA/IOK;
2)popmupoBaHu€e TPAAULIMOHHBIX
HaIlMOHAJIbHBIX U
001IIIeuesI0BEYECKUX
IYMaHUCTUYECKUX U
JIEMOKpPAaTUYECKUX LIEHHOCTEH;

1) obecrieueHme
BO3MO>XHOCTH
CaMOCTOSTEJILHON
MMOCTaHOBKH IIeJIeH U 3a1a4 B
IIPEeIMETHOM 00y4EeHUU

JI4) chpopmMupoBaHHOCTH
MHUPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKH U
OOIICCTBCHHO! MPAKTUKH,
OCHOBAHHOTO Ha JIUAJIOTE KYJIbTYD,
a TaKKe pa3IMyHbIX GopM
OOIIIECTBEHHOTO CO3HAHMS,
OCO3HAHHE CBOETO MECTA B
MOJIUKYJIBTYPHOM MHUPE;

1) 9yBCTBO TOPJOCTH U YBAKEHHS K
UCTOPHUH U TOCTIKCHUSAM
MaTEeMaTHKH;

2)0CO3HaeT CMBbICIIA
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U
OOIIECTBEHHOH MPAKTHKH
OCHOBaHHOTO Ha JMaJiore KyJIbTyp,
a TaKKe pa3IMYHbIX GopM

1) obocHOBaTh poJb
JMYHOCTHU B Pa3BUTUH
MaTEeMaTHKH;

2) MHTEpIPETUPOBATH
MOJTyYCHHBIC JTAHHBIE U
J0Ka3aTeIbCTBA C Pa3HBIX
no3uNui 1 GopMyITUpOBaTH
COOTBETCTBYIOIIHNE BHIBOIBI.

JIS) chopmMupoBaHHOCTH OCHOB
CaMOpa3BUTHUS U CAMOBOCITUTAHHUS
B COOTBETCTBMH C
00111e4€eI0BEUECKUMH IIEHHOCTIMU
Y UeanamMu TPaxaaHCKOTO
00111eCTBa; TOTOBHOCTD U
CIIOCOOHOCTH K CAMOCTOSATEJILHOM,
TBOPYECKON U OTBETCTBEHHOM
JIeITEIIbHOCTH,

1) pa3BuBaeT CrioCOOHOCTH K
HEMpPEepPHIBHOMY caM000pa30BaHMUIo,
OBJIJICHHUEC KITFOUECBBIMHU
KOMIIETEHIUSIMH. ['0TOBHOCTS K
MIPOJOHKEHHUIO caMo00pa3oBaHus U
MOBBILICHUE KBATH(PUKAIIUU B
n30panHO# podeccuoHambHOM
JEeSTeNbHOCTH, CIOCOOHOCTH K
TBOPUYECKON U OTBETCTBEHHOMU
JeSITeIbHOCTH

1) dbopmupoBanue
nopTdonamno pabot

JI6) TosepaHTHOE CO3HAHUE U
MOBEJICHHE B MOJIUKYJIBTYPHOM
MHpE, TOTOBHOCTb U CIIOCOOHOCTb
BECTH JIMAJIOT C JPYTUMH JIHObMH,

1) bopmupyer ToNIEpaHTHOE
CO3HAaHME U IIOBEJICHUE B
IIOJIUKYJIBTYPHOM MHUpE,
TOTOBHOCTb U CIIOCOOHOCTH BECTH

1) paGoTa ¢ uCTOUYHUKAMU




JIOCTUTaTh B HEM
B3aMMOIIOHMMAHUS, HAXOIUTh
OOIIIKe 1IeTH U COTPYAHUYATD JJIS
HX JIOCTHKEHUS, CITOCOOHOCTH
MPOTHBOCTOATH UICOJIOTHU
AKCTpEMHU3Ma, HAI[HOHATN3MA,
KceHo(hoOuH, TUCKPUMUHAIIY 110
COIHAITbHBIM, PEJTUTHO3HBIM,
PacoBbIM, HAIIMOHATBHBIM
MPHU3HAKaM U IPYTHM HETaTHBHBIM
COIMAILHBIM SIBJICHUSIM;

IHAAJIOT C IPYTUMHU JIOAbMU;

2) HaXOAWTH OOIIHE TICNIU U
COprHHI/I‘IaTB JJIA UX JOCTHXKCHHUA,
CIOCOOHOCTH TPOTHUBOCTOSITH
UJICOJIOTUH SKCTPEMU3MA,
HallMOHAIN3Ma, KceHo(oOuu,
[[I/ICKpI/IMI/IHaI_II/II/I 110 COUaJIbHBIM,
PEITUTHO3HBIM, PACOBBIM,
HallMOHAJIbHBIM HpI/ISHaKaM 158
JIPYTHM HETaTHBHBIM COIUATbHBIM
SIBJICHUSM,

JI7) HaBBIKHM COTPYIHUYECTBA CO
CBEPCTHHKAMH, JI€THMH MJIAJIIIETO
BO3pacTa, B3POCIbIMU B
o0pa3oBaTeNbHOM, OOIIECTBEHHO
MOJIE3HOH, Y4eOHO-
HCCIIEN0BATENIBCKOM, IPOCKTHON U
JIPYTHUX BUAAX ACSITEIbHOCTH;

1) ymeTs paboTaTh B KOMaH 1€

1)BBITIOTHEHUE 3a]IaHUS B
KOMaH/I€ Ha OIICHKY

JI9) rOTOBHOCTH U CITOCOOHOCTH K
00pa30BaHUIO, B TOM YHCJIC
camMo00pa3oBaHuIO, HA
MPOTSDKEHUH BCEH JKU3HU;
CO3HATEJIbHOE OTHOIICHHE K
HETPEPHIBHOMY 00pa30BaHUIO KaK
YCJIOBHUIO YCHENTHOMN
npodeCCHOHATLHON U
0OIIIECTBEHHOM JIeITEIIHLHOCTH;

1) oco3HaeT cMbICT YUEHHUS U
MOHUMAET JTHYHYIO
OTBETCTBEHHOCTH 3a Oy nyIini
pe3ynbTar

1) BbIMOIHEHME 3a/1aHUS Ha
OLIEHKY

JI13) oco3HaHHbIN BBIOOp OyayLIeit
npodeccruy U BO3MOKHOCTEH
peanu3aiyu COOCTBEHHBIX
KU3HEHHBIX TUIAHOB; OTHOIIICHUE K
poheCCHOHATLHOM JIeATEIILHOCTH
KaK BO3MOYKHOCTH y4acTHs B
pEILICHUH JTHYHBIX, OOIIECTBEHHBIX,
TOCy/IapCTBEHHBIX,
00IIIeHaIMOHATBHBIX TTPOOJIEM;

1) 0cO3HAET CMBICH yYCHHS U
MOHUMAET JTHYHYIO
OTBETCTBEHHOCTH 32 BBIOOD
Oyaymeit mpodeccun u
BO3MOYKHOCTEH pean3aluu
COOCTBEHHBIX KU3HCHHbBIX TUIAHOB;

1) obecnieueHre HATUYUS B
o0pa3oBaTenbHOMI
JeSITeIbHOCTH COOBITHIA,
TpeOYIOMHX OT
00y4YaroIuXxcs PeIbsIBICHUS
IIPOTYKTOB CBOEH
JESTEITbHOCTH

MeTal’lpe}]MeTHble Pe3yJdbTaThbl

Ilonsitue YY /I

Tunossle 3aga4u YYJ{

Peryasitusubie YY ]I

1) yMeHHue CaMOCTOSITEJIBHO
OMPCACIIATh LCIN ACATCIBHOCTH U
COCTABJIATH IUIAHBI JESTETHLHOCTH,

CaMOCTOSITEJIbBHO ~ OCYILECTBIISATD,
KOHTPOJIUPOBATh H
KOPPEKTUPOBATh JIeATEABHOCTD;
HCIIONL30BaTh BCE€  BO3MOYKHEIE
pecypcehl JUIst JOCTVKEHUSA
OCTaBJICHHEIX neneu u

pain3alvy IJIaHOB ACATCIbHOCTHU,

1) ouleHMBATh PE3yIbTATHI
BBITOJIHEHHOTO 3a/IaHUS

2) UCTIOTB30BaTh OCHOBHBIC
MHTEJUICKTYaJIbHbIE ONICPAIIHH:
MOCTAaHOBKH 33]1a4H,
(dbopMyIHpOBaHUE TUTIOTES,
aHaM3a u CHHTE3a, CPAaBHEHMUSI,
000011IeHHS, CHCTEMaTU3aI|H,
BBISIBIICHUE TPHYUHHO-
CIICICTBCHHBIX CBSI3€il, TOMUCKA

1) BBITIOJIHEHHE
WHIUBUYATBHOTO MTPOCKTA.
2) UHTEpIIpEeTaIUs
pe3yIbTaTOB HAOIIOCHUH 32
JESTeTbHOCTBIO
o0yuJarolierocs B mporiecce
BBITIOJTHEHHS
WHIUBUYATBHOTO MTPOCKTA.
3) penieHue CUTyarmOHHBIX
3aja4




BbIOMpPATh yCIICUIHbIE CTPATETHH B
Pa3IMYHBIX CUTYaALUAX;

aHaJoros, (OpMyIHMPOBAHUS
BBIBOJIOB B 00JIACTH JIUTEPATYPBHI, C
KOTOPBIMU BO3HHKAET
HEOOXOANMOCTh CTAJIKUBATHCS B
PO ECCUOHAIBHON ACATEIIBHOCTH.

5) ymMeHHe UCHOJIb30BaTh CPEICTBA

MH(POPMALIMOHHBIX "
KOMMYHUKAIIHOHHBIX ~ TE€XHOJIOTHI
(mamee - WKT) B peuienuu

KOITHUTUBHBIX, KOMMYHHKATHBHBIX

U OpraHu3allMOHHBIX  3a7ad  C
COOIIOIEHUEM TpeOOBaHMI
PrOHOMUKH, TEXHUKHU
0e30I1acHOCTH, TUTHEHBI,

pecypcocOepekeHusi, MPaBOBbIX U
ITUYECKUX HODM, HOPM
HH()OPMAIIMOHHOM 0€30IMaCHOCTH;

1) ucriosnb30BaTh CpeACTBA
MH(POPMALIMOHHBIX
KOMMYHHUKAIIMOHHBIX TEXHOJOTHH
npu usyuenuu nucarens N.C.
Typrenena

1) opranuzaius oOIEeHUS
IIPH ITOMOIIU TIPOTPaAMM
TEJICKOMMYHHUKAIIMOHHON
CBSI3U B TMCTAHIIMOHHOM
peKHME

Ilo3naBaresibHbie YY ]|

3) BJIAJIEHUE HaBBIKAMHU
[103HABaTEJILHOM, y4eOHO-
HCCIIEIOBATENBCKOM M MPOEKTHOM
JIEATENIHHOCTH, HaBBIKAMH
pasperieHus mpooIeM;
CIIOCOOHOCT, M TOTOBHOCTH K
CaMOCTOSITCIIEHOMY MIOUCKY

MCTOHAOB PCHICHUSA TMPAKTUYCCKUX
3aaa4, TIMPUMCHCHUIO pPa3JINYHbIX
MCTOAOB IIO3HAHUA,

1) ucnonp30BaTh pa3IuyHbIE
WCTOYHHKH JJISI TTOJTyYCHUS
nHpOpMALUU B 00JIACTH
JUTEPATyphl, OLICHUBATH €€
JOCTOBEPHOCTb;

2) OOBSACHSATH SIBJICHUSI C HAYYHOU
TOYKHU 3PECHUS

1) BeIMONHEHHE yueOHO-
UCCIICIOBATEIILCKUX,
TBOPUYECKUX paboT AJis
BBICTYIUICHHI Ha YPOKax
MaTEeMaTHKH I10 3aJJaHHOM
TEME Ha OICHKY

2) HaOnroieHue 32 HaBBIKAMU
paboThI 32 NESATETHLHOCTHIO
o0ydJaromerocsi B mporecce
BBITOJIHEHUS pedepaToB,
JOKJIa/I0B, paboT.

4) TOTOBHOCTb M CIIOCOOHOCTH K
CaMOCTOSITEIbHOU
nH(}OPMaLIMOHHO-TI03HABATEILHOM

1) ymenue aHamu3upoBaTh U
MIPEICTaBIATh UHPOPMAIIHIO B
pa3IMYHbIX BUJAX

1) BeimonHEeHUE pedepartos,
JOKJIaZi0B, TBOPYECKUX paboT
¢ nomouisro MurepHer

NeSITeNIbHOCTH, BJIa/ICHUE pecypcos
HaBbIKAMH MOJIyYeHUS 2) HaOnro/ieHUEe 32 HaBbIKAMU
HeoOXoauMol  MHpoOpMauu U3 CaMOCTOSITENIbHOM paboTHI 3a
CJIOBapel pa3HBIX THUIIOB, yMEHHE JESTEIBHOCTHIO
OpUEHTHPOBATbCS B  PaA3IUYHBIX oOyuarolerocsi B Ipoiiecce
HMCTOYHHMKAX uHpOpMaLuy, MOJy4YEeHUsI He0OX0IMMON
KPUTHYECKU OLIEHUBATh 5 uHpopManuu
MHTEPHPETHPOBaTh HUH(POPMALHIO,

M0JIy4aeMYI0 u3 Ppa3IUYHbIX

HCTOYHUKOB;

7) YMEHHE CaMOCTOSTENbHO | 1) camocTosTensHas paboTra 1) BBITIOTHEHHE 3a]aHUH Ha

OLCHUBATh U NPUHUMATL PCUICHUS,
OIPECACIIAOIINEC CTPAaTCruro
MOBCACHUS, C YUCTOM I'paKAaHCKUX
1 HPpaBCTBCHHBIX HeHHOCTeI\/’I

o0yJaromuxcst

OLICHKY

KommyHnunkatuBHbie YV J{




2) yMeHHe MPOAYKTUBHO OOIIAThCs | 1) yMeTh pacipenensTh pereHus 1) paboTa B KOJJICKTHUBE,

U B3aMMOJIEHCTBOBATh B IPOLECCE | 33Ja4YM ¢ OJHOIPYNITHUKAMUY; KoMaHJie, 3¢ (peKTUBHOE
COBMECTHOM NEeSITeIBHOCTH, | 2) YMETh IyOJIMYHO NPE/CTABIATh | B3aUMOJACHCTBUE C
YUUTBIBaTh ~ TO3MLUU  JPYIHX | PE3yJbTaThl COOCTBEHHOTO OJJHOTpYNITHUKAMH, 32
Y4aCTHUKOB NESTENBHOCTH, | UCCIIEI0BAHUS, BECTH JUCKYCCHH, KOPOTKHI Tiepuo1 coopath
3pPEKTUBHO paspeuiath | y4uThIBas MO3ULUH JPYTUX MaKCUMaJIbHOE KOJIMYECTBO
KOH()JIUKTBI, YYaCTHUKOB peleHui

8) BJIaJICHUE A3BIKOBBIMU | 1) yMEHME SICHO, JIOTUYHO U TOYHO | 1) mojyyeHHue npeaMeTHBIX
CpPEICTBAMU - yMEHHME SCHO, | M3J1araTh CBOIO TOUKY 3pEHUS, 3HaHUH B CTPYKTypax,
JIOTMYHO W TOYHO H3JaraTh CBOKO | UCIIOJIb30BaTh aICKBATHbIE SI3bIKOBBIE AJIbTEPHATUBHBIX

TOYUKY  3pEHHUs,  MCIOJIb30BaTh | CPEICTBA; o0pa3zoBaTenbHON
aJIeKBATHBIE SI3bIKOBbIE CPEJICTBA; OpraHu3aluu

9) BIIQJICHUE HaBbIKaMU | 1) cOpMHUPOBAHHOCTH HABBIKOB 1) camocrosTenbHOE
MIO3HABATEIbHOM pedueKkcun Kak | Mo3HaBaTelbHOU pediekcun OCBOEHME TJIaB, pa3/ieioB U
OCO3HaHUs COBEpIIAEMBbIX TE€M Yy4eOHBIX NIPEIMETOB
JEUCTBUI u MBICITUTEIIbHBIX 2) TecTUpOBaHUE
MIPOLIECCOB, HX pE3yJbTaTOB H

OCHOBAHHUH, TPAHUI] CBOETO 3HAHUS

u HEe3HaHUs, HOBBIX

MO3HABATENIbHBIX 3a/la4 U CPEJCTB

UX TOCTHXKEHHUSI.

IIpenMeTHbIE pe3yJIbTAThI

1) chopmHupoBaHHOCTH MpPEACTAaBICHUN O MaTeMaTHKE KaK 4YacTh MHPOBOM KyJIbTYpbl U O MECTe
MaTeMaTUKU B COBPEMEHHOM LMBUIIM3ALIMHU, O CHOCO0AX OMMCAHUS HAa MAaTEMAaTUYECKOM SI3bIKE SIBICHUI
pealbHOTO MHPA;

2) chopMHPOBAHHOCTh MPEACTABICHUI O MATEMAaTHYECKUX MOHATHAX KaK O BAXKHEHIIIMX MaTeMaTHYECKUX
MOJEJISIX, MO3BOJIIIONIUX OMMUCHIBAaTh U M3y4aTh Pa3HbIE IIPOLIECCH] U SBJICHMS; IOHUMAHUE BO3MOKHOCTH
AKCHMOMAaTHYECKOI0 IIOCTPOCHMS MATEMAaTUYECKUX TEOPUH;

3) BiajgeHuEe METOJAaMM J0KA3aTeNIbCTB M aJITOPUTMOB PELICHMS; YMEHHE UX MPUMEHSTb, IPOBOJUTH
JIOKa3aTeJIbHbIE PACCYKIACHUSA B XO/I€ PEIICHU 3a/1a4;

4) BnajneHue CTaHAAPTHBIMU MpPUEMAMH PEIIECHUS PalMOHAJIbHBIX U UPPALMOHAIIBHBIX, T0KA3aTEIbHBIX,
CTCIIEHHBIX, TPUIOHOMETPUYECKUX YPAaBHCHUH U HEPABEHCTB, MX CHUCTEM; HCIIOJIB30BAHUE TI'OTOBBIX
KOMIIBIOTEPHBIX MPOrpaMM, B TOM YHCIE M IOWCKAa IYTH PEIICHWS W WUIFOCTPALMM pElIeHUs
YPAaBHEHUU U HEPABEHCTB;

5) chopMHpPOBaHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHATHUAX, UAESIX U METOAAX MaTeMaTHYeCKOI'o
aHaIn3a;

6) BlajieHHE OCHOBHBIMH IOHSATHSIMHU O IUIOCKUX M MPOCTPAHCTBEHHBIX M€OMETPHUYECKHX (uUrypax, ux
OCHOBHBIX CBOMCTBax; C(hOPMUPOBAHHOCTb YMEHHUS PACIO3HABATH HAa YEPTEXKAX, MOJENIAX U B pealbHOM
MHUpE reOMETpUYECKHe (PUTypbl; IPUMEHEHUE U3yUYEHHBIX CBOMCTB reOMEeTpUUECKUX (GUryp u popmys s
pelIeHus TEOMETPUYECKUX 3a1a4 U 3a7a4 C IPAaKTUYECKUM COJAEPIKAHUEM;

7) chopMHUPOBAHHOCTH MPEJCTABICHUN O IPOLECCaX U SBJICHUSIX, UMEIOLIUX BEPOSITHOCTHBIA XapakTep, O
CTaTUCTHYECKMX 3aKOHOMEPHOCTAX B pEaJIbHOM MHUpE, 00 OCHOBHBIX MOHSATHSX 3JEMEHTApHOM TEOopUH
BEPOSITHOCTEHM; YMEHUN HaXOAWTh U OLEHUBATh BEPOSTHOCTU HACTYIUJICHUS COOBITUH B MPOCTEHIIMX
MIPAKTUYECKUX CUTYaLUsAX U OCHOBHBIE XapAKTEPUCTUKU CIIy4ailHBIX BEIUYMH;

8) Bi1a/ieHUe HaBbIKAMH MCII0JIb30BAHUS FOTOBBIX KOMIIbIOTEPHBIX IPOrpaMM IpU PELICHUH 3a4a4;




2. ®oHbI OLICHOYHBIX CPEACTB
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Ta0muma 2

IIpeanMeThl OIEHUBAHNS

Ioka3aTeu oeHKH

AJiredpa 1 HayaJsa

aHa/u3a

1. Crernenu U KOpHHU.
[TokazarenbHas u

Boinonnenue apupmeTnueckux ACMCTBUM HaJ YUCIAMHU, COYETast
YCTHBIE U IUCbMEHHBIE IPUMEPBL; CPABHUBATDH YHCIIOBBIC BBIPAYKECHHUS
Haxoxxnenune 3HaueHUs KOPHS, CTETIEHH, Jorapudma,
TPUTOHOMETPUYECKHE BBIPAXKEHUS, 110JIb30BATHCS PUOINKEHHOM

norapuQpmmIecKast OLICHKOM IIPY NMPAKTUYECKUX pacyéTax
GyHKuuA. Boinonnenue npeoOpa3oBaHHe BbIPAKEHUH, IPUMEHSS HOPMYIIbI,
Tpuronomerpuyeckas CBSI3aHHBIE CO CBOMCTBAMHU CTETEHEH, Jorapu@mos,
yHKIHS TPUTOHOMETPUUYECKUX (PYHKIIHH
Hcnonb30BaTh NPpHOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTHUECKON
JeATEIbHOCTH U IIOBCETHEBHON KU3HMU:
JUI IPAKTUYECKUX pacu€ToB 1o (popMysaM, BKIoYas GopMyIibl,
coJiep KaIlie CTETIeHH!, PaJAUKaJbl, Jorapu(Mbl, TPUTOHOMETPHUIECKUE
(YHKIIMH, UCIIOJIb30BaTh IPU HEOOXOIMMOCTH CIIPABOYHbIE MaTepUAJIbI
2. Hauana Hcnonp3oBaTh NpOU3BOAHYI0, HAXOAUTH IIPOU3BOJAHBIC AIIEMEHTAPHBIX
MaTeMaTU4YeCKOro byHKIUi
aHaJmsa: Jliis u3yueHus cBOMCTB GyHKIMH M TOCTpOEHHUE I'pauKoB
* [ecomerpudeckuii CMbICT [TpuMeHSATh MPON3BOAHYIO JUIS BBIYMCICHUS HAUOOIBIIETO U
IPOU3BOIHOM HAaWMEHBIIIET0 3HAaYCHHS (QyHKIIUN

e [lpumenenue
MIPOU3BOJAHOM IS
HCCIIE0BAHUS U
NOCTpOeHUs (PYyHKIMN

Hcnonp3oBate npuoOpeTEHHBIC 3HAHUS M YMEHHUS B TIPAKTUUECKOM
JEATEIIBHOCTH U IIOBCEITHEBHOM JKU3HM JUIsl PEIICHUS TPUKIIAIHBIX 3a7a4,
B TOM YHCJIE€ COITUATbHO-I)KOHOMHUYECKUX U (PH3HMUECKUX, HAXOKICHUE
CKOPOCTH U YCKOPEHUs

Haxonuts nepBooOpa3Hble U HEONPEIEIEHHBIN HHTErpajl

Beruucnate onpenen€HHblii HHTErpall U IJIOAb KPUBOIUHENHOMN
Tpaneuuu

3. VYpaBHeHus u
HEPaBEHCTBA

Pemrate panmoHanbHele, MOKa3aTelbHbIE, IOTapu(hMUIECKUe,
TPUTOHOMETPUUYECKHE YPABHEHUS, CBOJSIINECS K TUHEHHBIM
YPaBHEHUSAM U KBaJPATHBIM YPaBHEHUM, a TAKKE aHAJIOTUYHbBIE
HEpaBEHCTBA U CUCTEMBI

Hcnonb30Bath rpaduyueckuii METO | pelieH sl ypaBHEHHU U HEPaBEHCTB;
n300paxaTh UX KOOPJANHATHON MJIOCKOCTH

PemaTs ypaBHEeHMs 1 HEpaBEHCTBA, CBA3bIBAIOIINE HEU3BECTHBIE
BEJIMUMHBI B 3a/1a4ax

Hcnonb3oBaTh NpruoOpEeTEHHBIE 3HAHNS U YMEHHUS B IPAKTUUECKON
JESATEIIBHOCTH U TOBCETHEBHOM JKU3HM JUIsI IOCTPOCHMS M NCCIIEI0BAaHUS
IPOCTEHIINX MaTEMAaTHYECKUX MOJeIel

4. KombuHaTopuka,
CTaTUCTUKA U TEOPHS
BEPOATHOCTEMN

Pemate npocreiimme KOMOMHATOPHBIC 3a/1a41 METOI0M Tiepedopa, a
TaKXe C MCIOJIb30BaHHEM U3BECTHBIX (hOpMYIT

BoruncnsaTe B IpocTeNInX ciiyyasix BEpOSITHOCTh COOBITUI TOJICUETaA
YKCJIa UICXOJI0B Ha OCHOBE IOACUYETA YNCIIA HCXOJ0B

Hcnonp3oBate npuoOpeTéHHBIC 3HAHUS U YMEHUS B TIPAKTUYECKOM
JEATEIIBHOCTH U TOBCETHEBHOM JKU3HM JUIsl aHAIN3a PEaIbHbIX
YHCJIOBBIX JIaHHBIX, IPEJCTABICHHBIX B BHJIE IUArpaMM, TpauKoB,
aHauu3a MHQOpMaIMK CTaTHYECKOI0 XapakTepa




I'eomerpus
(cTtepeoMeTpusn)

- [TapannenbHOCTB MPSAMBIX
U TUIOCKOCTEU

- IlepneHauKyJISIpHOCTH
MPSAMBIX U IIJIOCKOCTEHN

- MHOrorpanHuku
- BekTopsl B pocTpaHcTBe

- Merox koopauHaT B
MIPOCTPAHCTBE

- [lunuuap, KoHyC, map

- O0BEMBI TENI

Pacnio3HaBaTh Ha yepTekax M MOJENSIX MPOCTPAHCTBEHHbIE (DOPMBI;
COOTHOCUTB TPEXMEPHBIE OOBEKTHI C UX ONUCAHUSAMU, U300PAKEHUIMU
OnuceIBaTh B3aMMHOE PACIIOJIOKEHHE MIPSIMBIX JIMHUM U IIJIOCKOCTEN B
POCTPAHCTBE, APTYMEHTUPOBATH CBOM CYKICHHUS 00 3TOM
PacCIoIOKEHUU

AHanu3upoBaTh B IPOCTEMIINX CIIydasX B3aUMHOE PACIIONIOKEHHUE
00BEKTOB B MPOCTPAHCTBE

N300pakaTh OCHOBHBIE MHOTOTPAHHUKHU U KPYTJIbIE TENA; BBINOIHATh
YEpTEXHU 110 YCIOBUIO 3a/1a4U

CTtpouts mpocTelime ceaeHus Kyoa, mpu3Mbl, TUPaMUIbI

Pematp miuaHMMETpUYECKUE U TPOCTEHIINE CTEPEOMETPUYECKUE 3aaUn
Ha HAXO0KJEHUE N'€OMETPUUECKHUX BEIMUUH (JJIMHBI, YIJIOB, IUIOIACH,
00BEMOB)

Hcnonbp30BaTh NpH peIIEHNN CTEPEOMETPUUECKHX 3a7a4
TUTAHUMETPHUYECKUE (PAKTBI U METOIBI

[TpoBOAMTE NOKA3aTENBHBIE PACCYKICHHS B XOJ€ PEIICHUS 3a1a4
CTpouTh TOUKH IO UX KOOPAMHATAM, HAXOANUTh KOOPAUHATHI BEKTOPOB U
IPUMEHATDH UX MPHU BBIIIOJIHEHUH YIIPaXKHEHUN

[TpyuMeHATh aArOpUTM JJI BBIYHUCIICHMS UTMHBI BEKTOPA, JJIMHBI OTpE3Ka,
KOOpAMHATHI CEPEANHBI OTPE3Ka

BoruncnsaTe ckansipHoe Npou3BeAeHUE B KOOpAUHATAX U KaK
IIPOM3BENICHUE IJINH BEKTOPOB Ha KOCHHYC yIJla MEXly HUMHU
Haxoauts yron Mexay BEKTOpaMH 110 MX KOOpAUHATAM

[IpumeHsTh POPMYIIbI BEIUUCICHUS MEXKIY IPSIMBIMU, MPSMON U
IUIOCKOCTBIO

Hcnonp3oBate NpuoOpeTEHHBIC 3HAHUS M YMEHHUS B TIPAKTUUECKOM
JEATEIIBHOCTH U ITOBCETHEBHOM JKU3HU [UISl HCCIIEOBAHUS HECIIOKHBIX
NPaKTUYECKUX CUTYallMil Ha OCHOBE M3yUEHHBIX (DOPMYJT U CBOMCTB
(Guryp; BBIYUCIATh 00BEMBI U IIJIOMIAN TOBEPXHOCTEH POCTEUIIINX TEI
IpU PELICHUH 3a/1a4, UCTIOIb3Ys IPU HEOOXOIMMOCTH CITPABOYHUKU U




Tabania 3

IIpeagMeTsl OIIEHUBAHUSA

IToka3aTey oeHKH

1. YucnoBble GyHKIUH

- popMHpPOBaTH OCHOBHBIE MIPEJICTABICHUSI O UUCIOBON OKPYKHOCTH, O
YHCJIOBOM OKPYKHOCTH HAa KOOPJMHATHOM MJIOCKOCTH

2. TpuronomeTpuueckue
byHKITIN

- popMHUpOBaTH YMEHHUSI HAXOAUTh 3HAUCHUSI CHHYCa U KOCHHYCa, TAHT€HCa U
KOTaHI€HCa Ha YUCJIOBOM OKPYKHOCTH

- IPUMEHSATH TPUTOHOMETPUUECKHE (PYHKIIMK YUCIOBOTO apryMeHTa MpH
npeoOpa30BaHUM TPUTOHOMETPHUECKUX (QYHKIMH

3. Tpuronomerpuueckue
YpaBHEHHUS

- popmupoBaHUE MpeACTaBICHUS 00 apKCHHYCE, apKKOCHHYCE, apKTaHTeHCe,
APKKOTAHI'CHCEC

- OBJIAICHUC HaBbIKAMH PCHICHUS ypaBHeHI/Iﬁ BHUga

sint = a,cost = a,tgt = a,ctgt =a y HEpaBEHCTBA BUJIA

sint > a,cost > a,tqt < a,ctqt < a

- OBJIaICBATh YMCHUCM PCHICHUS TPUTOHOMCTPHUICCKUX ypaBHeHI/II\/'I METOAOM
BBCACHU HOBOM nepeMeHHoﬁ, Pa3JI0KCHHA Ha MHOXKUTCIU

4. TpuroHoMeTpuyeckue
npeoOpa3oBaHus

- popmMHpOBaTH YMEHUSI IPUMEHSTH (DOPMYJIbI CYMMBI CHHYCA M KOCHUHYCA;
pa3HOCTH CUHYCA U KOCHHYCa, CYMMBbI TAaHI'€HCA U Pa3HOCTH TAHICHCA,
(GhOopMyIIBI TBOWHOTO apryMeHTa; (hopMyJibl MPeoOpa3oBaHUs CyMMBI U
pPa3HOCTH apryMEHTOB B IIPOU3BEIECHUE U IPOU3BEICHHUE B CyMMY

- pacIIMpUTh U 0000IIUTE CBEACHUS O TpeoOpa3oBaHUU
TPUTOHOMETPUYECKHUX BBIPAKEHHUH, IPUMEHSITh Pa3JIMuHble (POPMYJIbI

5. IlpowusBoaHas u
UHTErpai
[TpousBoaHas

[TepBoobpasnas u

- opmMHpOBaTH YMEHUSI IPUMEHSATh MIPABHJIA BEIUMCICHUS TPOU3BOIHBIX
CTETIeHHON (PYHKLIUU M HEKOTOPBIX JIEMEHTAPHBIX (PYHKLUH

- OBJIa/ICHHE YMEHHE UCCIIeI0BaTh (PYHKINU C TIOMOIIBIO POU3BOIHOIM,
COCTaBJIATh YPaBHEHHUE KacaTelbHOH K rpaduky QpyHKIUN

- popMHpOBaTh MPEACTABIEHUS O MMOHATHH I1EPBOOOpa3Has,
HeonpeaenEéHHbIN UHTETpall; IPUMEHSTh IEpBOOOPA3HYIO JUII 3a]1a4 Ha
BBIYMCIICHHE IIIOIIAIEH TOBEPXHOCTH KPUBOJMHEWHOMN TPANEIINU

HHTErpaj
6. YpaBHEeHHS U - hopMHUPOBATH TIPEACTABICHHS KOPHSI N-0i CTETNICHU U3 JCHCTBUTEIHLHOTO
HEpaBEHCTBA yucia

- OBJIa/ICHUE HaBbIKAaMH YIPOIICHUSI BHIPAKEHUH, COAEpKAIINUX PaJUKaIbI,
IIPUMEHSIS CBOMCTBA KOPHS N-OU CTEIICHU

- ¢popMUpOBaHUE TIPEACTABICHHUH O TTOKA3aTEIBHON U JorapuhMUUECKON
(GyHKIMAX, UX rpaduKax U CBOMCTBaxX

- OBJIaJICHNE YMEHUEM PEIIaTh IMOKa3aTeIbHbIC (JorapuhMUUECKHE)
YpaBHEHUS U HEPABEHCTBA

- IPUMEHSATH 110 U3BECTHHIM (POpMYyJIaM U MpaBuiIaM MpeoOpa3oBaHue
MaTeMaTHYECKUX BBIPAKCHUM, BKITIOYAS JIOTapU(PMBI, JTIOTapuhMUIECKUE
yYpaBHEHHUS U HEPABEHCTBA

7. Teopust BEPOATHOCTH

- popmupoBaHUE IEPBUYHBIX MPEACTABICHUN 0 KOMOMHATOPHBIX 33/1a4aXx,
CTaTMYECKUX crocobax 00paboTku nH(OpMaLUY, HE3aBUCUMBIX TOBTOPEHUIA
U BEPOSITHOCTHBIX COOBITHSX

8. 'eometpus.
8.1.Hauana crepeomerpun

-(opMupoBaHUe NPEICTaBICHUNH 00 OCHOBHBIX OHATHUSAX CTEPEOMETPHH, O
MIPOCTPAHCTBEHHBIX (UTYpax

- pa3BUBaTh TBOPUECKHE CTIOCOOHOCTHU B PEUICHUH CTEPEOMETPUUECKUX
3aJ1a4 Ha IPUMEHEHNE IPU3HAKOB

8.2. [lapamienbHOCTh

- YTBEPKICHUI MapaiebHOCTH (MIEPICHIUKYISIPHOCTH) PAMBIX, IPSIMON U




(MeprneH UKy IISIPHOCTB )
MPSAMOM U TJIOCKOCTH,
napasieIbHOCTh
(MepreHIUKYIAPHOCTH )
IIJIOCKOCTEMN

IUIOCKOCTH B IIPOCTPAHCTBE
- pa3BUBaTh YMEHUS ONPENEIATh Yroid MEKIY MPSIMON U TNIOCKOCTHIO B
3aJla4ax; ONpeAesATh PACCTOSIHUE OT TOUKH /10 INIOCKOCTU

8.3. MHoOrorpaHHUKH

- (bOpMI/IpOBaTI) IMpEACTABICHUE O BBIITYKJIbIX MHOI'OI'PAaHHUKAX U
IMPAaBUJIbHBIX MHOI'OI'PaHHUKA

- OIIpCACIATDH 3JICMEHTBI MHOI'OI'PAHHHUKOB

= BBIYMUCJIATH BBICOTY IIHUPAMUbI, IJIOIAaAb IIOBEPXHOCTH, 00BEM NUpaMH bl

8.4. Tena BpamieHust

(hopMupOBaTh MpeCTaBICHNE O TeNaxX BpalleHus (IWIHHIP, KOHYC, chepa)
- OIIPEACIISITh JIEMEHTHI TEJl BpallleHUs

- BBIYHCIIATH BBICOTY LMJIMH/IPA, KOHYCA, IJIOIA/1b MOBEPXHOCTH TEJ
BpAICHUS U BBIYUCIIATh 00BEM TEJl BpallleHUs!




