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1. TITosicHuTe/IBLHAA 3aNTUCKA

Pabouass mporpamma mpeamera «Marematvka: anrebpa W Hauasa
MaTeMaTUUeCKOTO  aHaiu3a, TreomeTpus» (0a30BbIii  ypoBeHb) 00si3aTebHOU
npegMeTHOM o6sact «Marematvka W WHGOpPMaTHKa» [ CpefHero oO0Iiero
obpa3oBaHus pa3paboTaHa Ha OCHOBe:

HopMaTHBHBIX JOKYMEHTOB:

«3aKoH 00 obpa3oBanuu B PO» 273-®P3 ot 29.12.2012 1,;

denepanbHBIA TOCYJapCTBEHHBIM 00pa30BaTe/bHBIN CTaHAAPT CPeIHEro 0OIIero
obpa3oBanus (IIprka3 MuHucTepcTBa 00pa3oBaHusl U HaykKu Poccuiickont ®epepaiiu
or 17.05. 2012 1. Ne 413 «O6 yTBepxKaeHUH GbeaepasbHOT0 TOCYAapCTBEHHOTO
obOpa3oBaTelbHOTO CTaHAapTa cpeAHero obiero obpa3oBaHus» (3aperucTpUpPOBAHO
Munroctom P® 07.06.2012 . Ne 24480), B pea. [Tprka3oB MuHucTepcTBa 00pa3oBaHus
v Hayku P® ot 29.12.2014 r. Ne 1645, ot 31.12.2015 r. Ne 1578, ot 29.06.2017 r. Ne
613);

[ToctaHoBneHre ['aBHOroO rocyfapCTBEHHOIO CAaHUTAPHOrO Bpaya Poccuiickon
@egeparu ot 29.12.2010 1. Ne 189 (pexm. ot 25.12.2013 r.) «O6 yTBepXKAeHUH
CanlluH 2.4.2.2821-10 «CaHUTapHO-3MUIeMUOIOTUYeCKre TpeOOBaHUS K YCJIOBUSIM U
opraHu3saiuyu o0yueHusi B 0011ieo0pa3oBaTebHBIX YUpPeKJeHUsIX» (3aperucTpupoBaHO
B Muntocte P® 03.03.2011 r. Ne 19993), (B pen. W3menHenuit Ne 1, yTB.
[ToctaHoB/ieHneM ['1aBHOrO TrOCYyJapCTBEHHOIO CaHWTApHOro Bpaua Poccuiickon
®egepaumu oT 29.06.2011 r. Ne 85, 3meHenun Ne 2, yTB. [locTaHoB1eHUeM ['/1aBHOTO
roCyJlapCTBEHHOr0 caHWMTapHOro Bpaua Poccuiickor ®epepaumu ot 25.12.2013 r. Ne
72, 3menennt Ne 3, yTB. [locTaHoBneHneM ['1aBHOTO roCcy1apCTBEHHOTO CAHUTAPHOTO
Bpaua Poccuiickon ®@epeparuu ot 24.11.2015 . Ne 81);

[Tpuka3 MuHucrepctBa obpa3oBaHus W Hayku Poccuiickoii defepaiiiyd OT
31.03.2014 r. Ne 253 «O6 yrBepxxaenun DenepasbHOTO TiepeyHsT yueOHUKOB,
PEKOMEHZyeMbIX K HCIIOMb30BaHUIO TPU peasu3alii HMMERLIUX TOoCy/1apCTBEHHYIO
aKKpeUTaliio0 00pa3oBaTe/IbHBIX TIPOrpaMM HauaJbHOTO 00IIero, OCHOBHOTO 0011Iero,
cpeaHero obmiero obpasoBaHusi» (B pei. Ilpuka3oB MwuHMCTepcTBa 00pa3oBaHUs U
Hayky P® ot 08.06.2015 r. Ne 576, ot 28.12.2015 r. Ne 1529, ot 26.01.2016 r. Ne 38,
oT 21.04.2016 r. Ne 459, ot 29.12.2016 T. Ne 1677);

C yuétoM MH(OPMaLMOHHO-MEeTOIMUeCKUX MaTepuaioB:

[TpumepHast ocHOBHasi oOpa3oBaTe/bHasi MporpaMMa cpeaHero obiero obpa3oBaHUs
(fgosreestr.ru).

B cooTBeTrcTBHU Cc NpUHATOU KoHIlenjue pa3BUTUA MaTeMaTUYeCKOro
odpa3oBanus B Poccuiickoi ®depepanuu, MaTeMaTUueCcKoe oOpa3oBaHue pelliaeT, B
YaCTHOCTH, C/IeYIOIIHe K/T0UeBble 3a/jauu:

—  «TIpeJIOCTaB/SATh KaXoMy 0OyuaroiieMycsi BO3MOXKHOCTb JOCTVKEHUsSI YPOBHS
MaTeMaTUUeCKUX 3HaHWW, HeoOXOAWMOro /s AajbHEeHIIeld YCTelHOW >KU3HU B
o0I11ecTBeY;

— «obecrieuriBaTh HeOOXOJUMOEe CTpaHe UMC/IO0 BBIMYCKHUKOB, MaTeMaTudecKast
MOJTrOTOBKA KOTOPBIX [IOCTAaTOYHA /J/Is1 TIPOAO/DKEHHWsT 00pa30BaHUsI B Pa3/MUHBIX
HaripaB/eHUsIX W [Jid TPaKTUYeCKOM [esTeJIbHOCTH, BKJ/ItOUasi IIperno/aBaHue
MaTeMaTUKH, MaTeMaThdeckue HCCaefioBaHUs, paboTy B cdepe MHPOPMAIMOHHBIX
TEXHOJIOTUH U [Ip.»;



— «B OCHOBHOM O00meM ¥ cpegHeM o0meM o0Opa3oBaHHM —HeOOXOAHUMO
TIpelyCMOTPEeThb IMOATOTOBKY 00YUaroINXCsi B COOTBETCTBUU C UX 3alPOCAMU K YPOBHIO
TOJTOTOBKU B cepe MaTeMaTUuecKoro 06pa3oBaHUs».

COOTBETCTBEHHO, BbIJ|e/ISIOTCS TPU HarlpaB/ieHus: TpeboBaHUM K pe3y/bTaTam
MaTeMaTHuecKoro o6pa3oBaHus:

1) mpakTUKO-OpUeHTHPOBaHHOe MaTeMaTUueckoe oOpa3oBaHue (MaTeMaTuKa st
JKU3HN);

2) MaTemaTHKa Jjis1 UCTI0/Ib30BaHUsI B MPO(eCcCcuy;

3) TBOpueckoe HaripaB/ieHMe, Ha KOTOpOe HallejieHbl Te o0ydJaroljuecs, KOTOphbie
TIJIAHUPYIOT 3aHUMAaTbCSl TBOPUECKOM M MCCe/loBaTe/Ibckoi paboToii B obmactu
MaTeMaTUKH, (PU3UKHU, SKOHOMUKH U APYTUX 00/1aCTsX.

OTH HaMpaBJ/IeHUs pea/M3yITCs B IByX 0/10kax TpeGoBaHMil K pe3y/IbTaTaM
MaTeMaTH4ecKoro oopa3oBanus (0a30BbIH YPOBEHb U yI/Iy0/IeHHbII YPOBEHb)

Ha 6a3oBomM ypoBHe:

— BebinyckHuk Hayyumces B 10—-11-m kiaccax: /1 KCM0JIb30BaHUS B TIOBCEITHEBHOM
KU3HU U obecrieueHWs] BO3MO>KHOCTHM YCITEIITHOTO TPO0/KeHUs 0Opa3oBaHUs TI0
CrieluabHOCTSIM, He CBSI3aHHBIM C MPUKJIaTHBIM UCI0/Ib30BaHUEM MaTeMaTHKU.

— BBINYCKHUK no/jyyum 603mMoxcHocmb Hayyumbcsi B 10-11-m kjaccax: [
Pa3BUTHSl MBIIIUIEHHS, WCIIONB30BaHUS B TIOBCeJHEBHOW JKW3HU U obecrieueHus
BO3MO>XHOCTH  YCITEIITHOTO TPOJ0/DKeHUsT 00pa3oBaHHWsS TI0 CHELUaIbHOCTSM, He
CBSI3aHHBIM C TPUKJ/IaIHBIM UCI0/Ib30BAaHUEM MaTeMaTUKU

Llenu ocBoeHus TTpOrpaMMbI 6a30BOr0 YPOBHSA — o0ecrieueHHe BO3MOYKHOCTH
WCII0/Tb30BaHUsI MaTeMaTUUeCKUX 3HaHUW U YMEHUM B TIOBCEIHEBHOM >KU3HU U
BO3MO>KHOCTH YCTIEIIIHOTO MPO/I0/KeHHUsi 00pa30BaHUS 10 CIIeLMaJIbHOCTSM, He
CBSI3aHHBIM C TPUKJIaZJHBIM UCII0/Ib30BaHWEM MaTeMaTUKU. BHyTpU 3TOro ypoBHS
BBI/Ie/ISIFOTCS IBe pa3/iMuHbIe POTrPaMMbl: KOMNeHcupylowas 6a3oeast U 0CHOBHAs1
6a3zoeas.

IIporpamMmma mo MareMaTHKe Ha 06a30BOM ypOBHe Tpe/iHa3HaueHa /st
00yuaroIuXxcs cpe/iHel MIKOJIbl, He UCITLITHIBABIINX CePhe3HBIX 3aTPYAHEHU Ha
TIpe/IbIyIIeM YPOBHE 00yUueHHUs.

OObyuaroruecs, OCyIIecTB/IsIoIe 00yueHre Ha 6a30BOM yPOBHE, [IOJKHBI
OCBOUTH 00IIie MaTeMaTHUUeCKUe YMeHusl, HeoOX0oquMble /IJist XKM3HH B COBPEMEHHOM
o0I1lecTBe; BMeCTe C TeM OHHM ITO/TyYalOT BO3MOKHOCTb U3YUUTh TIPeIMET ITyooKe, C
TeM, UTOOBI B Jla/TbHENITIeM MPY HeOOXOAMMOCTH U3yuaTh MaTeMaTHKY ISt
1po¢eCCUOHAILHOTO MIPUMEHEeHHUSI.

B 3aBUCUMOCTH OT YPOBHS IMPOrpaMMbl H0/Ibliie WiId MeHbIlle BHUMAaHHs
yensieTcsl yMeHHIo paboTaTh 10 aJrOPUTMY, MeTO/IaM TTOKMCKa a/ifOpUTMa 1
oripe/ie/ieHUI0 TPaHUL] IPUMEHUMOCTH a/iropuTMOB. TpeboBaHMs, cHhOpMyTMpOBaHHbBIE
B pa3zesie «['eomeTpusi», B 6osbliielt CTereHrd OTHOCITCS K Pa3BUTHIO
MPOCTPaHCTBEHHBIX Tpe/CTaB/eHu U rpadueckKux MeTo/I0B, 4eM K (hopMa/ibHOMY
OTMUCAHUIO CTePeOMeTPUUeCKUX (PaKTOB.



YuyeOHbIi mIaH HAa H3yYyeHHMe MaTeMaTHKH: aaredppl H  Haydasl
MaTeMaTH4YeCcKOro aHa/ju3a, TreoMeTpHMd Ha yriayOseHHom ypoBHe B 10- 11
KJ/laccax OTBOJHT:

10 knacc — 6 yacoB B Hezento/ 210 yaca B roj;

11 knacc — 6 yacoB B Hegenmo/ 204 yaca B rof.

Wtoro 414 yueOGHBIX 4acoB.

Tekymii KOHTPO/Ib M TMPOMEXYTOYHas aTTecTalys OCYIIeCTB/SIOTCS B
cooTBeTCTBUM C «[loyi0)keHreM 00 OCylecTB/IeHUH TeKyll[ero KOHTPOJIsl yCI1eBaeMOCTH
Y TIPOMEXXYTOUHOM aTTecTal[uu o0yuaroluxcs, ux ¢hopMax, IepuoJUYHOCTH U TIOpsiJKe
TIPOBEe/IEHUS».

Tekyluii KOHTPOJIb OCYILECTBJISIETCS C 1e/Ibl0 TPOBEPKH CTeleHW U KauyecTBa
YCBOEHUSI MaTepuasia B XO/ie ero u3yueHus B CJAeAyrOMUX ¢GopMax: caMOCTOSTe/bHbIE,
TIPOBEPOYHbIe ¥ KOHTPOJIbHEIE PabOThI, TECTHI, 3aUeThI, TIPOEKTHI.

[TpomMexxyTouHasi aTTecTalysi OCYIIEeCTBJISIETCS C 1ie/bI0 TIPOBEPKU CTereHd U
KaueCcTBa YCBOEHHWsSI MaTepuasa II0 pe3yabTaTaM HW3y4YeHHs CojepKaHus yueOHOTo
npeZiMeTa B C/IeAVIOIIUX opMax:

10 knacc — craHapTU3UPOBaHHast MMCbMeHHast paboTa;

11 knacc — KoHTposibHast paboTa.

['ocyapcTBeHHasi WTOroBasi aTTeCTalys TPOBOAWUTCS B COOTBETCTBUM C
3aKOHOZaTe/IbCTBOM P®.



2. IInanupyemsle pedyabrarbl ocBoeHuss QOII (iuyHOCTHBIE,
MeTanpeAMeTHbIe U MpeAAMeTHbIe) Ha YPOBHe CpeJHero o01ero oopa3oBaHus

«MareMaTHukKa: anreﬁpa U Ha4Yd/Ia MATeEMATUYIECKOI'0 dHd/IM3a, 'eOMeTPpUA»

2.1. JINYHOCTHBIE pe3y/bTaThbl:

— OpueHTalUsi OOyYaloIMXCS Ha peanu3aljii0  TMO3UTHMBHBIX  >KU3HEHHBIX
TepCIIeKTUB, WHUIIMATUBHOCTh, KpPEAaTHMBHOCTb, T'OTOBHOCTb U CIIOCOOHOCTH K
JTMYHOCTHOMY CaMOOTIpe/ie/IeHHI0, CITOCOOHOCTb CTaBUTh L€/ U CTPOUTH JKH3HEHHBIE
TIJIaHbI;

— TOTOBHOCTb M CITIOCOOHOCTH 0OYYAIOIIUXCS K CAaMOPa3BUTUIO Y CAMOBOCITUTAHHIO
B COOTBETCTBUM C 0OII[eue/loBeUeCKUMU I[@eHHOCTSIMHU M HJearaMM T'DaK/[aHCKOTO
o0I111eCTBa;

— HpaBCTBEHHOe CO3HaHHWe U TOBe/leHHe Ha OCHOBe yCBOeHHsl 00lijeue/ioBeueCcKUx
1[leHHOCTel, TOJepaHTHOIO CO3HAaHUSI M TIOBeJleHUsI B TIOJUKY/JBTYDHOM MHUDE,
TOTOBHOCTH ¥ CIIOCOOHOCTH BeCTH AMA/Or C JPYTMMM JIIOAbMHU, AOCTHUTAaTb B HEM
B3alMOIIOHUMaHUsI, HaXOAUTD 00II[1e 11eJTh U COTPYAHUYATh [I/Is1 X AOCTHXKEeHUST;

— TIpUHSATHE TYMaHHCTHYECKUX I[eHHOCTeH, OCO3HaHHOe, YBa)KUTEJbHOE W
no0pokesiaTelbHOE OTHOIIIEHHE K APYTOMY UeJIOBEKY, ero MHEeHHI0, MUPOBO33DPEHHIO;

— pa3sBUTHE KOMIETeHI[Mi COTpY/IHUUeCTBAa CO CBEPCTHHUKAMM, JI€TbMU MJa/illiero
BO3pacTa, B3pOCJILIMM B oOpa3oBaTenbHOM, OOIIIECTBEHHO TIOE3HOM, ydeOHO-
HcceloBaTe/TbCKOM, TTIPOeKTHOM U AIPYTUX BU/IaxX JlesITe/IbHOCTH.

— MMPOBO33peHMe, COOTBETCTBYIOIllee COBPEMEHHOMY YPOBHIO pa3BUTHSI HayKH,
3HAaUMMOCTH HayK{, TOTOBHOCTb K Hay4yHO-TeXHMUYECKOMY TBOpPUYECTBY, BjajleHUe
JIOCTOBEPHOUM HWH(OpMalerl 0 TepeioBbIX [JOCTH)KEHUSIX U OTKPBLITUSIX MHUPOBOM U
OTeuyeCTBeHHOI HayKH, 3aMHTepeCOBAHHOCTh B HAayUHBIX 3HAHUSIX 00 yCTPONCTBe MUpa
1 00I1]eCTBa;

— TOTOBHOCTb M CITOCOOHOCTBL K 00pa30BaHHIO, B TOM UHC/Ie cCaMo0Opa30BaHMIO, Ha
MIPOTSDKEHUU BCeM JKM3HHU; CO3HaTe/JIbHOe OTHOIIeHWe K HerpepbIBHOMY 0Opa30BaHUIO
KaK YCJIOBHIO YCIIEIITHOM MpodeCcCHOHATBHOM 1 00II[eCTBeHHOH /IesITe/IbHOCTH;

— OCO3HaHHbIM BBIOOp Oyaymied mpodeccud Kak TMyTh M Crocob peanv3anyu
COOCTBEHHBIX KU3HEHHBIX TI/IAHOB;

— TOTOBHOCTb O0OYyUaroIuXcs K TPY/A0BOM MpodecCHOHaATLHOM JiesTe/IbHOCTU Kak K
BO3MOXXHOCTH y4YaCTHSI B peIIeHUd JIMYHBIX, OOIIeCTBEeHHBIX, TOCYy/IapCTBEHHBIX,
o0ITleHaIMOHA/IbHBIX TTPO0JIeM;

— TOTpPeOHOCTb TPYAUTHCS, YBa)KeHWe K TPyAy U JIIOASIM TpyJa, TPYJOBBIM
JNOCTDKEeHUsIM, I00POCOBECTHOEe, OTBETCTBEHHOE U TBOPUECKOe OTHOIIIeHHe K pa3HbIM
BU/IaM TPY/IOBOU JiesiTe/IbHOCTH;

— TOTOBHOCTb K C€amMoOOC/Iy)KMBaHWIO, BK/OuUasi oOOyueHHWe U BBIMIOJHEHUe
JIOMAITHUX 00SI3aHHOCTEeM.

— (u3nueckoe, 3MOI[MOHATBLHO-TICUX0O/IOTHUECKOe, ColMasbHOe OJarormonydne
oOyuaroluxcs B JKM3HH 00Opa3oBaTe/IbHOM OpraHu3alvy, OIyIlleHWe [1eTbMHU
6e3011acCHOCTH ¥ TICMX0JIOTUYECKOT0 KoMdopTa, HHMOpMaIiOHHOM 6e30T1aCHOCTH.



2.2. MeTanpejMeTHbIe pe3y/bTaThl
MeTanpeameTHbIe pe3yabTaTbl OCBOEHHS] OCHOBHOM 00pa30BaTe/IbHOM IMPOrpaMMbl
Mpe/ICTaB/IeHbI TPeMsi TPYINIaMi YHUBEPCAIbHBIX yueOHbIX AeiicTBuil (YY/1):

2.2.1 PerynATHBHBIE YHHBepCa/IbHbIe yueOHbIe [eHCTBHUSA
BbINyCKHUK HAy4YUTCA:

— CaMOCTOAITe/IbHO OIpefesiATh Liey, 3ajaBaTb [apaMeTpbl U KpPUTEpUH, IO
KOTOPBIM MOYKHO OIIpeZie/IuTh, YTO Lie/Ib JOCTUTHYTa;

— OLeHMBaTb BO3MOJKHbIE IIOC/IE[CTBUS [OCTVKEHUsl T[I0CTaB/IeHHOM LieJid B
NiesiTeTbHOCTU, COOCTBEHHOMN YKM3HU U YKU3HU OKPY’KaloIIUX Jtofel, OCHOBbIBasCh Ha
COOOpayKeHUSIX STUKU U MOPaJIH;

— cTaBuTh U (GOpMyJIMpOBaTh COOCTBeHHbIE 3aZlaud B 0Opa3oBaTe/bHOU
[eATe/IbHOCTU U )KU3HEeHHbIX CUTYyaLUsX;

— OL|eHMBaTh pecypcChbl, B TOM UHC/Ie BpeMsd U [pyrue HemaTepUasbHbIe PecypcChl,
HeoOX0IuMbIe ZIJIsl IOCTYKeHUsI TTI0CTaB/IeHHOU 1{eJIu;

— BbIOMpATh MyTh JOCTH)KEHUS 11eJ1, TVIaHUPOBATh pellieHue MOCTaB/IeHHbIX 3a/1ay,
ONTUMU3UPYS MaTepra/ibHble ¥ HeMaTepyUa/lbHbIe 3aTpaThl;

— OpraHu30BbIBaTb  S(PQEKTUBHBIM TIOWCK pPecypcoB, HeOOXOOUMBIX  JJis
JOCTW)KEeHHUS ITOCTaB/I€HHOM LieJiy;

— COMOCTaB/IATh MOMyYeHHbINM pe3y/bTaT [esATebHOCTH C MOCTaBJIeHHOM 3apaHee
L{eJIBIO.

2.2.2 Tlo3HaBaTe/IbHbIe YHUBEPCA/IbHbIE yYeOHbIe el CTBUSA
BbINyCKHUK HAyYHUTCA:

— WCKaTb W HaxoAuTh 000OIeHHble CrOCOObI pellieHHWs 3afiau, B TOM UHCIIE,
OCYIIIeCTB/ISITh Pa3BePHYThI MH(HOOPMALMOHHBIN TTOUCK M CTaBUTh Ha €r0 OCHOBE HOBbBIE
(yueOHbIe 1 TIO3HaBaTeJIbHBIE) 3a/laul;

— KPUTHYeCKH OL|eHMBaTh M MHTepIpeTHPOBaTh MH(OPMALIMIO C pa3HbIX TMO3ULUM,
pacrio3HaBaTh U (UKCHPOBATh ITPOTUBOPEUMS B UHPOPMAIIMOHHBIX UCTOYHUKAX;

— WCIOJIb30BaTh  pa3/iMuHble  MOJeJIbHO-CXeMaTUueCcKue  CpeficTBa IS
Tpe/ICTaB/e€HUsT CYI[eCTBEHHbIX CBsI3ed U OTHOIIEHUW, a Takke IIPOTHBOPEeUni,
BBISIBJIEHHBIX B MH()OPMAIIMOHHBIX UCTOUHHKAX;

— HaxoJuTh W TIPUBOAUTb KPUTHWUECKHE apryMeHTbl B OTHOIIEHWU AeUCTBUA U
CY)KIeHUU [IPyroro; CIIOKOWHO W pa3yMHO OTHOCUTBCSI K KPUTHUECKHUM 3aMeUaHHUsM B
OTHOIIIEHUH COOCTBEHHOTO CY>KJEHHs, pacCMaTpUBaTh WX KaK pecypc COOCTBEHHOTO
Pa3BUTHS;

— BBIXOZMTH 3a paMK{ yueOHOro TpeiiMeTa W OCYIIeCTB/IATH Iie/ieHarpaB/IeHHbINA
TIOMCK BO3MOYKHOCTeM [ijisi IIMPOKOTO IepeHoca CpeJiCTB U CrIoCO00B JIeMCTBYS;

— BbICTpauMBaTh WHAWBHUAYaJbHYI0 00pa3oBaTe/IbHYI0 TPAeKTOPUIO, YUYMUThIBast
OrpaHUYeHUs CO CTOPOHBI J[PYTUX YUaCTHUKOB U peCypCHbIe OrpaHUYeHMUS;

— MEHSTh U yJep)KUBaTh pa3Hble TO3ULINU B TTI03HaBaTeIbHOM /leITeTbHOCTH.

2.2.3 KoMMyHHMKaTHBHbIe YHHUBEPCA/IbHbIE yueOHbIe JeiiCTBUS
BbINyCKHUK HAy4YUTCSA:
— OCYLLEeCTB/IATb [e/IOBYH0 KOMMYHMKALIMIO, KaK CO CBEPCTHUKAMHU, TaK U CO
B3pOCTbIMUA (KaK BHYTPHM 0Opa3oBaTe/bHOW OpraHW3aljuM, TaK U 3a ee TpeJie/laMu),
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nof0upaTh TAPTHEPOB i [1e/IOBOM KOMMYHMKAI[UM HCXOAS U3 CooOpaykeHUM
pe3y/IbTaTUBHOCTU B3aUMOZEMCTBUS, a He JIMUHbIX CUMITaTUM;

— TIpM OCYIIeCTBJEHUM TPYIMIOBOM paboThl ObITH KaK pYKOBOJUTE/NIEM, TaK U
YJIeHOM KOMaH/bl B pas3HbIX possix (reHepaTop WJeW, KPUTHUK, WCIIOTHUTE/b,
BBICTYTIAOIIUM, SKCIIEePT U T.71.);

— KOOp/JWHHUPOBATh W BBITIOJIHATL PAOOTY B YCJIOBHUSX PeasbHOT0, BUPTYaJbHOTO U
KOMOWHHPOBAHHOTO B3aUMO/IeHCTBYS;

— Ppa3sBepHYTO, JIOTUYHO U TOYHO M3/1araTb CBOKO TOYKY 3DEHUs C UCIIOIb30BaHUEM
afleKBaTHbIX (YCTHBIX U MUCbMEHHBIX) SI3bIKOBBIX CPE/CTB;

— pacrio3HaBaTh KOH(G/IMKTOTeHHbIe CUTyalluu U MIpeIoTBPallaTb KOHPIUKTHI 10 UX
aKTUBHOM (ha3bl, BLICTPAWBaTh /Ie/IOBYI0 U 00pa3oBaTe/lbHyI0 KOMMYHUKAI[WIO, u3beras
JIMYHOCTHBIX OLIEHOUHBIX CY>KJEeHUM.

2. 3. [IpegmeTHbIe pe3ynbTaThl. ba3oBbill ypoBeHb
B cootBercTBUmM ¢ @I'OC COO, npeamMeTHbIe pe3ysibTaThl ocBoeHuss OOIT Ha 6a30BoM
yPOBHe Tpe/iCTaB/ieHbl JByMsI TPYIINaMu: «BbITyCKHUK HayunuTCsi — 6a30BbIA ypPOBEHb,
«BBIMyCKHUK MOYYUT BO3MOKHOCTh HayunThCs1 — 6a30BbIN YpoBeHb». Kak 1 B
OCHOBHOM 0011jeM 00pa3oBaHuy, Irpymna pe3y/bTaToB «BbINyCKHUK HayYUTCA»
npeZicTaB/sieT co00 pe3y/bTaThl, JOCTUKEHUE KOTOPbIX 00ecrieurnBaeTCs yunuTeieM B
OTHOLIIEHUH BCeX 00yuaroIuxcs, BbIOpaBLINX JaHHBIA ypoBeHb 00yueHus. ['pyrina
pe3y/bTaToB «BBINMYCKHUK MOyYUT BO3MOXKXHOCTb HAyUHThCA» 00ecrieunBaeTcs
yuuTe/ieM B OTHOIIIEHHWH UyacTh Harubosiee MOTUBUPOBAHHBIX U CITIOCOOHBIX
o0yuarolyxcs, BbIOpaBIINX AaHHBINA ypoBeHb 00yueHUs. [Ipu KOHTpoJie KauecTBa
oOpa3oBaHus rpymra 3aJjaHuii, OpUeHTUPOBAHHBIX Ha OLIeHKY JOCTKeHUS
TUIAHUPYEeMbIX Pe3y/IbTaToB U3 0yi0Ka «BbIMyCKHUK TIOTYYUT BO3MOKHOCTb
HAYUYUTHCS», MOKET BK/IFOUAThCSI B MaTepHasibl 0J10Ka «BBIMyCKHUK HAYUUTCS». ITO
TIO3BOJIUT TIPEJJOCTAaBUTh BO3MO>KHOCTH 00YUarOIIUMCS POJIeMOHCTPUPOBATh
OBJIa/leHHe KaueCTBEHHO MHBIM YPOBHEM IOCTHKEHWH U BBISIB/ISITh JMHAMUKY POCTa
YKC/IeHHOCTH HarboJiee Mo/roTOB/IEHHBIX 00yUaroIUXCsl.

IIpUHIUNHATIBHBIM OT/IMUHEM Pe3y/IbTaToB 0a30BOro ypoBHA OT
pe3y/IbTaToB yI/iy0/IeHHOT0 YPOBHA SIB/IAETCS UX Ie/IeBasg HaPaB/IeHHOCTh.
Pe3yibTaThl 0a30BOro YPOBHA OPUEHTHPOBAHbI Ha 00IIyI0 (DYHKIIMOHATBHYIO
I'PaMOTHOCT, TTOJTy4eHre KOMIIETeHTHOCTe! [I7Isl TIOBCeIHEBHOM >XM3HU U 0011[eT0
pa3BuTHs. JTa rpynmna pe3y/ibTaToB Mpe/Io/iaraer:
— TTIOHMMaHUe Npe/iMeTa, K/TF0UeBbIX BOMPOCOB M OCHOBHBIX COCTABJISIFOLIUX /IEMEHTOB
M3y4aeMoi npeZiMeTHOM 00/1acTH, UTO 0OecrieurnBaeTCs He 3a CUeT 3ayUrBaHUs
oripe/ieJieHUI U TIpaBuI, a MOCPeICTBOM MO/e/IMPOBaHMUS ¥ TIOCTAaHOBKHU TTPOOJ/IEMHBIX
BOTIPOCOB KYJ/IbTYPbl, XapaKTePHbIX [jIsl JaHHOW TTpeMeTHOU 06/1acTy;
— YMeHHMe pellaTb OCHOBHbIE TIPAKTUYECKHe 33/lauk, XapaKTepHble J/Is1 UCT0J/Ib30BaHUs
METO/IOB Y MHCTPYMEHTapHs JaHHOM IpeMeTHOM 00/1acTu;
— 0CO3HaHHWe paMOK M3y4aeMOM MpeiIMeTHOM 00/1aCcTH, OrPaHUYeHHOCTH METO/IOB U
WHCTPYMEHTOB, TUTIMUHBIX CBsI3el C HEKOTOPBIMU APYTUMU 00/1aCTSMU 3HAHUSI.

ITpedomemmble pe3yabmamsl pazdena « BbinyCKHUK noy4um 603MOMCHOCb
HAy4yumbCs» He BBIHOCSTCS Ha UTOTOBYIO aTTeCTALUI0, HO TIPU 3TOM BO3MOXXHOCTb UX
TOCTYKEHUS IOJDKHA OBITh Mpe/jocTaB/IeHa KakI0My 00yJaromeMycs.



IIpeamMeTHbIe pe3y1bTaThl. MaTeMaTHKa: ajirebpa 4 Haya/la MaTeMaTHYeCKOr0 aHa/Inu3a, reoMeTpust

Ba3oBbiii ypoBeHb «IIpo61eMHO-PyHKIIHOHATbHBIE Pe3y/IbTaThI»

Ilesn ocBoeHus

I. BbInyCKHHMK Hay4YUTCA

I11. BoinyCKHUK Nno/1yyum 603MOMCHOCMb
Hay4yumbcst

,Z[]IH HCII0/Ib30BAHHUA B HOBCEAHEBHOﬁ JKHW3HU U
obecrieueHUsI BO3MOXKHOCTH ycrenrHoro

Jlna pazeumus MbluwieHus, UCNO/Ab3068AHUS 8
NnosceoHe8HOU HCU3HU U obecneueHust B03MOMCHOCMU

npeaMeTa
NpoJ0/DKeHUst 00pa3oBaHus 110 CIIeLIMaNbHOCTSM, He | ycnewHo20 npodoaxiceHus 06pa3oeaHust no
CBSI3aHHBIM C NPUK/IaJHBIM UCII0/Ib30BaHUEM CneyuaIbHOCMAM, He C8513aHHbIM C NPUKAAOHbIM
MaTeMaTHKH UCNO/b308AHUEM MAMEeMAMuUKU
TpeGoBaHus K pe3yjbTaTaM
Paspen II1. BbinyCKHUK No/iy4um 603MO0XCHOCMb

I. BbInyCKHHMK Hay4YUTCA

Hay4yumbcsl

1. D1eMeHTbI
TeOpUM MHOKEeCTB
"
MaTeMaTHYeCKOH

JIOTUKH

- OmnepupoBaTh Ha 6a30BOM ypOBHE' IOHATHUAMU:
KOHEUHOe MHO>KeCTBO, 3JIeMEeHT MHOXXECTBa,
TIO/IMHOKeCTBO, TepeceueHre U 00beIMHeHNe
MHO>KeCTB, UHMC/IOBbIe MHOKeCTBA Ha
KOOp/JIMHATHOM TPSIMOM, OTPe30K, UHTepBaJl;

- orepupoBaTh Ha 6a30BOM YpPOBHe MOHITUSIMHU:
yTBEP>)K/|eHHe, OTPULIaHKe YTBEPK/eHuS,
HCTUHHBIE U JIOXKHbIE YTBEP>K/IeHUs], TPUUMHa,
CJie[ICTBYe, YaCTHBINM CTydaii o01iiero
yTBeP>K/leHHsl, KOHTPIIPUMEP;

- HaxXOJWTb IlepeceueHre U 00beIMHEHHNEe IBYX

MHOXXECTB, MPe/JCTaBAeHHbIX Irpapruecku Ha

- Onepupogamb’ NOHAMUAMU: KOHEUHOe
MHOJKeCmeo, 3/1eMeHm MHO}Cecmad,
NOOMHOJCecmeo, nepeceueHue U 06seOuHeHue
MHOJKCecms, Uuc/a108ble MHOXCeCmed Ha
KOOpOUHamHoli npsiMotl, ompe30K, UHmepaai,
nosyuHmepean, NPOMe*Cymok C 8blIKoa0motl
mouKoli, 2paguyeckoe npeocmaesneHue
MHOJKecme Had KOOPOUHAMHOU NA0CKOCMuU;

- onepupoeamb NOHAMUSIMU: ymeepxcoeHue,
ompuyaHue ymeepicoeHusl, UCMUHHble U J0NHCHbIe
ymeepcOeHusl, npuyuHa, cneocmeaue, YacmHbilil
cayuatl obuje2o ymgepaicoeHusi, KoHmpnpumep;

- npoeepsimb NPUHAO/AEHCHOCMb 3/1eMeHma

! 3meck 1 anee: pacro3HaBaTh KOHKPETHbIE TIPUMEDDI OBIIMX MOHSATHH MO XapaKTePHBIM MPU3HAKAM, BBITIOJHSITH JEHCTBHSI B COOTBETCTBUY C OMPEENEHHEM U MIPOCTEHIIMU
CBOMCTBaMHM TIOHSITUH, KOHKPETH3HUPOBATh TPUMepaMH 00IIie TIOHSATHSI.

? 371eCh U Jlasiee; 3HATh OTPe/ie/IeHHe MOHSITHSI, YMETh MOSICHATh €r0 CMBIC/I, YMETh HUCTIO/IB30BaTh MOHATHE U €er0 CBOMCTBA TPU MPOBEJIEHUH PACCY)KIEHUH, PeIlieHnH 3ajiau.




YMCI0BOU MIPSIMOM;

CTPOMTb Ha YMCIOBOM TMPSMOM TTIOJMHOKECTBO
YMCJI0BOTO MHOXKECTBA, 3aJJaHHOE MPOCTENIINUMHU
yCJIOBUSIMY;

pacIio3HaBaTh JIO)KHBIE YTBEP)KAEHMs, OLITHOKH B
pPacCy’K[eHUsIX, B TOM YHMCJIe C UCII0/Ib30BaHUeM
KOHTPIIPUMEDOB.

B noecedHeBHOl JCU3HU U NPU U3yyeHUu opy2ux
npeomemos:

WCII0/Tb30BaTh YMC/IOBbIE MHOXKECTBA Ha
KOODZMHATHOM TIPSIMOM [i/Is1 ONIMCaHKS pPeabHbIX
TPOLIECCOB U SIBJIEHUU;

TIPOBO/IUTH JIOTUYECKHe PACCYKAEHUs B
CUTYaLUSIX TIOBCEJHEBHOM XKU3HU

MHOJcecmay;

Haxooumb nepeceueHue U 06ve0uHeHue
MHOJcecms, 8 mom yucae npeodcmaesneHHbIX
epaguuecKu Ha uUCA080U NPAMOlU U HA
KOOPOUHamHoll n1ocKkocmu;

npogooumb 0oKazamesbHble paccyHOeHus 05
000CHOBAHUSI UCMUHHOCMU YM8epHCOeHULI.

B noeceoHegHol jcu3HU U npu u3yveHuu opyaux
npeomemos:

UCNo/b308aMb UUC/A08ble MHOXCEeCm8d Ha
KOOpOUHAMHOU NpsAMOL U Ha KOOPOUHAMHOU
njaockocmu 0/ ONUCAHUSA peaabHbIX NPOYeCccos U
A61eHull;

npogooumb 00KazamesbHble pacCyHcoeHusl 8
cumyayusix N08CeOHeBHOU HCU3HU, NPU pewleHuU
3a0ay u3 opy2ux npeomemos

2. Uucnau

BbBIPDA)XE€HHUA

OmnepupoBatb Ha 6a30BOM YPOBHE MOHSATHSIMIU:
1]e/I0e YKCJIO, AeTMMOCTh UHcesl, 0ObIKHOBEHHasI
po0b, necsTUUHast [po0b, palfoOHATLHOE UKCJIO,
NIPUO/IKEHHOE 3HAUeHHWE UKCJIa, YacTh, J0JId,
OTHOIIIEHHE, TIPOLEHT, MOBBIIIIEHNE W TIOHIDKeHHe
Ha 3a/IJaHHOe YKCJIO MPOI[eHTOB, MacIITal;
OTIepUpOBaTh Ha 0@30BOM YPOBHE TIOHSITUSIMU:
norapudM 4Kc/ia, TPUroHOMeTpruUecKast
OKDY’KHOCTb, Tpa/lyCHasi Mepa yrJa, BeJIfuriHa
yrJja, 3aZJaHHOr0 TOYKOM Ha TPUTOHOMETPUYECKON
OKDPY’KHOCTH, CUHYC, KOCUHYC, TaHT'€HC U
KOTaHT€HC YT7I0B, UMEOIINX TTPOU3BO/IbHYIO
BEJINUMHY;

BBLITIO/IHATH apri(dMeTHUeCKHe JeMCTBHS C Le/IbIMU
Y pPallMOHAbHBIMU YKUC/IaMU;

C80600HO onepuposamb NOHAMUSIMU: Yea0e
uuca0, 0eAUMoCmsb uucen, 00bIKHOB8eHHAs OpOoOb,
decsimuuHasi 0pobb, payuoHAAbHOE YUC/O,
npubAudcéHHOe 3HaueHue Yucad, Yacmb, 00/,
OmMHoOWeHue, NpoyeHm, nosblleHuUe U NOHUNMCEeHUe
Ha 3a0aHHOe YUC/a0 npoyeHmos, macuumab;
npusooumb npumepbl uucen ¢ 3a0aHHbIMU
ceolicmeamu 0eauMocmu;

onepupogamb NOHAMUSMU: 102apucdm uucna,
Mpu2oHOMempu4ecKdsi OKPYHCHOCMb, pAOUAHHAS
U 2padycHas mMepa yend, 8eAuduHd yad,
3a0aHHO20 MOYKOU HA MPU2OHOMempuUUecKoll
OKPYXCHOCMU, CUHYC, KOCUHYC, MAH2eHC U
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- BBITIOJIHATH HEC/IOXKHBIe TTpeobpa3oBaHus
YKCJIOBBIX BbIpaXKEHUM, COZieprKalliX CTeleHn
yuceJ, MO0 KOPHU U3 umcel, 6o noraprudmbl
yucer;

- CpaBHMBaTh paljMOHaIbHbIE YKUC/Ia MeXIy co0oii;

- OLIeHMBaTh YU CPAaBHUBATH C PALJUOHA/ILHBIMU
YyKC/laMu 3HaueHus1 LiefTbIX CTeTeHel uucer,
KOpHeM HaTypasbHOU CTeleHU U3 Urce,
norapr$MOB UKCes B MPOCTLIX CAyYasix;

- u300pakaTb TOUKAMU Ha YUCIOBOM MPSIMOM
Lje/ible ¥ PaljMOHAJIbHbIE UYKCJIa;

- n300pa)kaTb TOUKaMH Ha YMCJIOBOM MPSIMOM
Lje/ible CTeNeHU YKCe/l, KOpHU HaTypaabHOU
CTereHy U3 YuceJl, JIorapupMbl UMcesl B IPOCThIX
cyyJasx;

- BBITOJIHATh HEC/IO)KHBIe TTpeobpa3oBaHys Lie/biX U
JPOOHO-paI[OHATBHBIX OYKBEHHBIX BHIPAYKEHUH;

- BbIP@)XaTh B MPOCTEUIINX CAyUasix U3 PaBeHCTBa
OJiHy NepeMeHHYI0 yepe3 Jpyrue;

- BBIUMCJ/ISTH B MPOCTBIX CAyYasiX 3HAUEHUsI
YKC/IOBLIX U OYKBEHHBIX BhIPDA)KeHUMH,
OCYILIeCTBJIsis He0OXOUMBbIe TI0/ICTAHOBKU U
ripeo0Opa3oBaHus;

- u300paxaTb CxemMaTUUeCKH yroJi, BeJIMuriHa
KOTOPOTI'0 BbIpa)KeHa B rpajlycax;

- OLIeHMBAaTh 3HaKM CHHYCA, KOCUHYCA, TAHTeHCa,
KOTaHreHCa KOHKPeTHBIX YTJIOB.

B noecedHegHOI JHcU3HU U Npu uzydeHuu opy2ux

yueOGHbIX npedmMemos:

- BBITNIOJIHATH BBIUMC/IEHUS TIPU PeLleHuH 3aJayu
TIPAaKTUYECKOT0 XapakTepa;

KOMAH2EHC Y2/108, UMEIOWUX NPOU3BO/AbHYIO
8e/UUUHY, UUCAd e U T,

- 8bINOMHAMb apugmemuueckue oelicmeausl,
couemas yCmHble U NUCbMEHHble npuembil,
npumeHsisi npu He06XoOUMOCMU 8bIUUCAUME/TbHbIE
ycmpolicmea;

- HaxoOumb 3HAUeHUsl KOPHS HaMypaabHOU
cmeneHu, cmeneHu ¢ payuoHaAbHbIM
nokasamesem, no2apugma, ucnonb3ys npu
Heobxo0umMocmu 8bluUCAUMe/IbHble ycmpoticmed;

- N0/b308aMbCS OYEHKOU U NPUKUOKOU npu
npakmuyeckux pacuemax;

- npo8odumb NO U38eCMHbIM (poOpMyaam u
npasuiam npeobpazosaHusi OyK8eHHbIX
8blpaceHull, BKAIOUAWUX cmeneHu, KOpHU,
N02apu¢mbl U mpueoHOMempuuecKue (pyHKYuu;

- HaxoOumb 3HAUeHUsl YUCAO0BbIX U OYKBEHHbIX
8bIpadiceHull, ocywjecmensiss He0b6xoo0uMble
NnoOCmMaHoeKu u npeobpazo8aHus;

- u306paxcamb cxemamuuecKu y20/1, 8eAUUUHA
KOMOPO020 8bIpaiceHa 8 2padycax uau paouaHax;

- UCno/Mb308amMb NpuU peweHuu 3a0au mabauuHble
3HAueHUsi mpu2oHoMempu4eckux yHKyutl y2108;

- 8bINO/HSIMb Nepesoo 8e/UUUHbI Y2d U3
paouaHHoll Mepbl 8 2padyCHyi0 U 06pamHo.

B nogcedHegHOl cU3HU U NpU U3yyeHuu opyaux
yueOHbIX npedMemos:
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BBITIOJIHATH [PAKTUUeCKUe pacyeThbl C
WCTIO/Tb30BaHKEM TTPU HeOOXOANUMOCTU
CMPABOYHBIX MaTepHasOB U BIYMCIUTETbHBIX
YCTPOMCTB;

COOTHOCHUTB peajibHble BeJIMUMHBI,
XapaKTepUCTUKU 00BEKTOB OKPY>KaroL[ero Myupa C
VX KOHKPETHBIMU YMCJIOBBIMU 3HaUEHUSIMU;
VICII0JIb30BaTh METO/IbI OKPYIJIEHUS,
TIPUOJIVKEeHYsT ¥ TIPUKUKY TIPU PellieHUN
MPaKTUYECKUX 3a/]ay MOBCEeJHEBHOW JKU3HU

8bINO/HAMb OeliCmaus C YUCA08bIMU OAHHbIMU NpU
peleHuU 3a0ay Npakmuuecko20 xapakmepa u
3a0dau u3 paAuyHbIX obaacmeti 3HaHuUll, UCNOAb3YS
npu Heo6xo0UMOCMU CnpagoyHble Mamepuabl U
8blUUC/AIUMe/IbHble ycmpolicmed;

oyeHu8amb, CPABHUBAMb U UCNO/b308aMb NpU
pelleHUU NpakmuyecKux 3a0ay Yuc/noeble
3HAUYEHUsl peanbHbIX 8eAUUUH, KOHKpemHble
uuC108ble Xapakmepucmuku 06seKmos
OKpyJHcaroujezo mupa

3. YpaBHeHus U

HepaBeHCTBa

PeriaTh /iiHeliHble YpaBHEHUsI U HEPaBEHCTBa,
KBa/IpaTHbIE YpaBHEHUS;

peliath jorapubMuyuecKrie ypaBHeHHUs BU/ja

log . (bx + ¢) = d v ipocTeliIe HepaBeHCTBa
BUja log . x < d;

pellaTh T0Kas3aTe/IbHbIe yPaBHeHUs, BUa a ™ * =
d (rae d MOXXHO TIpe/ICTaBUTh B BU/Jle CTEIEeHU C
OCHOBaHMEM a) U MPOCTeMIlIe HepaBeHCTBa BY/la
a*<d (rae d MOXXHO Mpe/ICTaBUTb B BU/e
CTereHu C OCHOBaHUEM a);.

TIPUBO/IUTH HECKOJILKO NPUMEPOB KOpHei

TIPOCTENIIero TPUrOHOMETPUUECKOT0 YPaBHEHUs

BUJA: sin X =a, cos X =a, tg X =a, ctg x = a, T1e

Pewamb payuoHanbHble, nokasamesbHble U
No2apugmuueckue ypasHeHus U HepaseHcmad,
npocmetiwiue UppayuoHaibHble U
mpu2oHOMempuuecKue ypasHeHusl, HepageHcmea
U Ux cucmembli,

uCno/b308amb MemoObl pelleHUs1 ypagHeHUL:
npugeoeHue K 8udy «npouszeedeHue pasHo HyM0»
WU «4dCMHOe pagHo HY/I0», 3dMeHa
nepemMeHHbIX;

LCNo/b308amb Memoo UHMepP8asnoe 0/ peuleHus
HepaseHCms;

ucnoab3o8amb 2paguueckuti Memoo 0
npubauiceHHO20 pelleHusl ypaeHeHul u
HepaeeHcms;

u3obpaxcamb Ha MPU2OHOMempuUUYeCcKol
OKPYHCHOCMU MHOXCEeCmMB0 pewleHull npocmeliux
mpu2oHOMempu4ecKux ypagHeHull U HepaeeHCms;
8bINOAHSAMb 0MbOp KopHell ypasHeHull uiu
peueHull HepageHcma 8 coomeemcmauu C
00NO/HUMeNbHbIMU YCA08USMU U 02PAHUYEHUSIMU.
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a — TabnIMyHOe 3HaueHUe COOTBETCTBYIOLLEH

TPUTOHOMETPUUECKOW (DYHKLIUU.

B noecedHe8HOl JCU3HU U NPU U3yyeHUu opy2ux

npeomemos:

COCTAaBJISITb U pellaTb YPaBHEHUSI U CUCTEMBbI
yPaBHEHUU MPU PeLLIeHUHU HECTI0KHbBIX

MMPpaKTUYECKHX 3a1a4

B noeceoHegHol jcu3HU U npu u3yveHuu opyaux
YyueOHbIX npedMemos:

cocmae/nsimb U pewiams yYpasHeHusl, CuCmembl
ypasHeHull U HepageHcmea npu pelleHuu 3a0au
Opyaux yueOHbIX npeomemos;

UCNo/b308amb YpAHEeHUs U HepageHcmaa 0415
NOCMpoeHUs1 U UCC1e008aHUs1 npocmetiuux
mamemamuyeckux mooesell pedbHbIX cumyayutl
WIU NPUK/AAOHbIX 3a0ay;

yMemb UHMepnpemupo8amb nNoAyueHHbIl npu
peleHuU ypagHeHusi, HepaseHcmed uiu Cucmembl
pe3y/nbmam, oyeHusamsb €20 npasoonooobue 8
KOHmMeKcme 3a0aHHOU pedibHOU cumyayuu uau
NpuKAaoHotl 3adayu

4. OyHKIUA

OnepupoBaTb Ha 6a30BOM ypOBHE TIOHSATHSIMMU:
3aBUCUMOCTb BeJIMUMH, (DYHKLIMs, apTyMeHT U
3HaveHre QyHKLUH, 06/1aCTb Orpe/iesieHus 1
MHO>XECTBO 3HaUeHUU (PYHKIL[MH, rpaduK
3aBMCUMOCTH, rpapuK PyHKLMM, HY/IU QYHKLIWH,
NIPOMEXXYTKH 3HAKOITOCTOSIHCTBA, BO3pacTaHue Ha
YKC/IOBOM NIPOMEXYTKe, yObIBaHHe Ha UHMC/I0BOM
MPOMe’XyTKe, HauboJiblllee U HaMeHblLIee
3HaueHHWe (PYHKLIMY Ha YHC/I0BOM MIPOMEXYTKE,
nepuoanueckast QyHKLUs, IepUof;

orepupoBaTh Ha 6a30BOM YPOBHE MOHSATUSIMU:
nipsiMasi 1 oOpaTHasi TIPOTIOPLIMOHA/IEHOCTh
JIMHENHas1, KBaJlpaTU4Hasi, jorapupmMuueckas v
roKa3areJibHas (PYHKIMH, TPUTOHOMEeTpHUYeCcKre
byHKIMY;

pacrio3HaBaTh rpadrKu 3/ieMeHTapHbIX (PYHKIUM:
IIPSIMOM ¥ 00paTHOM MPOIOPIIMOHATLHOCTH,

Onepupogamb NOHAMUSIMU: 3A8UCUMOCMb
8e/UUUH, (PyHKYUS, apeyMeHm U 3HaueHue
¢yHKyuu, obaacmb onpedeneHusi U MHOXCECMeo
3HaueHull pyHKYyuu, epacgux 3agucumocmu,
epachuk ¢pyHkyuu, Hyau pyHKYUU, NpOMeHCymku
3HAKONOCMOSIHCMBA, 803pACMAHue Ha YUCA080M
npomesicymke, ybblgeaHue Ha YUCA08OM
npomedicymxke, Haubo/buwee U HaUMeHblee
3HaueHue PyHKYUU Ha YUCA080M NPOMENHCYMKe,
nepuoduueckas ¢hyHKyusi, nepuoo, yemHas u
HeuemHasi pyHKyuu;

onepuposamb NOHAMUSIMU: NPSAMAst U 06pamHas
nponopyuoHaAbLHOCMb, AUHElHAs, KBAOpamMu4Hdasl,
J02apumuueckas u nokazamesnbHas pyHKkyuu,
mpu2oHoMempuueckue (yHKYuu;

onpede/nsimb 3HaUeHUe (PyHKYUU No 3HAYeHUIO
apaymeHma npu pasauyHbIX cnocobax 3a0aHust
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JIMHENHOM, KBaJpaTUUHOM, JiorapudMuueckoit u
TOKa3are/IbHOM (PYHKLIWK, TPUTOHOMETPUUYECKUX
yHKLH;

- COOTHOCHUTb I'Pa(MKH 371eMeHTapHbIX (PYHKLM:
MIPSIMOM ¥ 00paTHO TIPOIIOPLIMOHATBHOCTH,
JTMHEeWHOW, KBaJ[paTUYHOM, iorapudMUueckomn 1
ToKa3aTe/bHON (DYHKI[MMA, TPUTOHOMETPUUECKHX
dbyHKIul ¢ hopMynamMu, KOTOPbIMU OHU 3a/laHbl;

- HaXOZWTH 110 rpaduKy MPUOIHKEHHO 3HAUEHUS
(GYHKIMM B 3a/laHHBIX TOUKaX;

- OmpeJesisATh Mo rpavKy CBOMCTBA (PYHKLIMU
(Hy/1M, NPOMEXXYTKM 3HAKOIIOCTOSIHCTBA,
TIPOMEXXYTKA MOHOTOHHOCTH, HauOOJIbIIINE U
HavMeHbllIe 3HaueHus U T.11.);

- CTPOUTb 3CKU3 rpaduka PyHKIUH,
yIOBJ/IeTBOPSItOLIel TpHBeZIeHHOMY Habopy

yCJIOBHM (TTPOMEKYTKH BO3pacTaHus / yObIBaHUS,

3HaueHWe (PyHKLMY B 3a/JaHHOW TOUKe, TOUKH
5KCTPEMYMOB U T.J.).

B noecedHe8HOl CU3HU U NpU U3yyeHUU Opy2ux

npeomemos:

- OmnpeJesisiTh 1o rpavkam CBOMCTBA peasbHbIX
TIPOL[eCCOB U 3aBUCUMOCTeM (HauboJbImve 1
HavMeHblIIMe 3HaueHusl, TIPOMEeXXYTKU
BO3pacTaHus U yObIBaHMS, IPOMEKYTKH
3HAKOMOCTOSIHCTBA U T.I1.);

- UHTepHpeTUPOBaTh CBOMCTBA B KOHTEKCTE
KOHKDETHOM TMPaKTUYeCKOM CUTYaLuu

¢yHKYuu;

cmpoumb 2paguKku uzyueHHbIX PyHKYuUil;
onucbl8amb No 2pacpuKy u 8 npocmetiiux cay4asx
no ¢popmyne nosedeHue u ceoticmea yHkyutl,
Haxooumb no 2paguxy ¢yHkyuu Hauboabwue u
HauMeHbWUe 3HaYeHUsl;

cmpoumb 3¢Ku3 2paguka ¢yHkyuu,
yooenemeopsitoujeli npueedeHHOMy Habopy
ycaosutl (npomexicymku 803pacmaus/ybbieaqus,
3HaueHue (hyHKyuu 8 3a0aHHOLU moukKe, mouKu
9KCMpemMymMo8, aCuUMNMombl, HyAU PyHKYUU U
m.o.);

pewiamsp ypasHeHusl, npocmeliwiue cucmembl
YypasHeHull, ucno/b3ys ceoticmea pyHKyull u ux
epagukos.

B noecedHegHOl JHcu3HU U Npu uzydeHuu opy2ux
YUueOHbIX NnpeoMemos:
- onpeode/simb NO 2pApuUKAM U UCNOAb308aMb 0/151

pelleHUsl NPUKAaoHblx 3a0ay c8olicmea peaabHbIX
npouyeccoe u 3asucumocmell (Haubosnbwue u
HauMmeHbWuUe 3HaUeHUsl, NPOMeXCYmKuU
8o3pacmadusi u ybbleaHusi (pyHKyuu,
NpoMedCymKu 3HaKONoCMosIHCMa8d, dCUMNMOMbl,
nepuoo u m.n.);

UHMepnpemupo8ams C80licmead 8 KOHmMeKcme
KOHKpemHolU npakmuueckoll cumyayuu;
onpedeasimb No 2pacgukam npocmetiwiue
Xapakmepucmuku nepuoduueckux npoyeccos 8
buono2uu, 3KOHOMUKe, My3blKe, paduocessu u op.
(amnaumyoa, nepuod u m.n.)

5. D/1eMeHThI

- OmnepupoBaTh Ha 6a30BOM YPOBHE TIOHATHSIMU:

- Onepupogamb NOHAMUSIMU: NPOU3800HAs
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MaATeMdTHUYECKOro

dHad/IM3a

MpOM3BO/HAas PYHKLIMU B TOUKe, KacaTerbHas K
rpauky (yHKLMH, TPOMU3BOAHAS (PYHKLMY;
orpeJensaTh 3HaUeHUe MPOM3BOJHOM (PYHKLMHY B
TOUKe 110 U300pakeH1I0 KacaTelbHOM K rpaduKy,
TPOBEJIEHHOM B 9TOU TOUKE;

pellaTh HeC/IOKHbIe 33/laui Ha IPUMeHeHHe CBSI3U
MeXX/ly MPOMeKyTKaMU MOHOTOHHOCTH Y TOYKaMH
5KCTpeMyMa (PYHKLIMU, C OJHOW CTOPOHBI, U
TIPOMEeKYTKaMU 3HAKOIMOCTOSIHCTBA U HYJISIMU
TIPOU3BOJHOW 3TOU (PYHKLIMU — C JPYTOU.

B noscedHegHOll JHCu3HU U Npu uzydeHuu opyaux
npeomemos:

NO/b3YsCh rpapkaMu, CpaBHUBAaTh CKOPOCTH
BO3pacTaHus (pOCTa, MOBbILLIEHUS], YBeTUUEeHUS U
T.[1.) WIA CKOPOCTH yObIiBaHUs (TIa/ieHus,
CHWKEHUS], YMeHbIIIeHUS U T.I1.) BeJIMYUH B
peasibHBIX MPOLieccax;

COOTHOCUTH rpaKu peabHbIX TIPOLIeCCOB U
3aBHCHUMOCTEN C UX OMHMCAHUSIMU, BKTOUAIOIUMU
XapaKTePUCTUKN CKOPOCTU M3MeHeHUs (ObICTPbIi
POCT, TIJIaBHOE MOHW)KEHUE U T.I1.);

VICII0J/1b30BaTh I'paUKy peasibHbIX MPOLIECCOB /IS
pellieHrs HeC/IOXKHbIX MPUKIIAIHBIX 33/lau, B TOM
yucsie onpegesisi o rpayKy CKOpPOCTh X0Ja
ripotiecca

(yHKYyUU 8 mouKe, Kacame/nbHasi K 2pacpuxy
¢yHKYuu, Nnpou38o0HAsi (pyHKYUU;

- 8bIUUC/ASIMb NPOU3BOOHYH OOHOU/IEHA,
MHO20U/1eHd, K8AOPAamHo20 KOPHS1, NPOU3800HYIO
CyMMbl (pyHKYuUl;

- 8bIYUC/ASAMb NPOU3BOOHbIe 31eMEHMAPHbIX
¢yHKyutl u ux KombuHayuil, ucno/nb3ys
CNpAsouHble Mamepuasibl;

- uccnedoeamb 8 npocmelwux cAy4asx yHKyuu Ha
MOHOMOHHOCMb, HAX00UMb Haubo/bwue u
HaumeHbWwue 3HaueHusl yHKYuli, cmpoumsn
epachuku MHO204/1eHO8 U npocmeliux
PAayuoHaAbHbIX PyHKYUL C UCNOb308aAHUEM
annapama mamemamu4ecKo20 aHausd.

B noecedHegHoll H#cu3HU U Npu u3yyeHuu opyaux

YUueOHbIX NpeoMemos:

- pewamb npukaaoHble 3a0auu u3 buosno2uul,
¢husuku, Xumuu, 3KOHOMUKU U Opy2uX npeomemos,
CBS13aHHble C UCCAe008AHUEM XapaKmepucmuk
peanbHbIX NPOYeCccos, HaxoxcoeHuem HaubonbLuX
U HaQUMeHbWUX 3Ha4eHull, CKopocmu u yCKOpeHUsl
um.n.;

- UHMepnpemupo8amb No/y4YeHHble pe3y/bmambl

6. CtaTucTuKa U

Teopus

OneprpoBaTh Ha 6a30BOM YpPOBHe OCHOBHBIMHU

OIMrCaTe/IbHbBIMH XdPAdKTE€PUCTHKAMHK YHC/I0OBOI'O

- HWmemb npedcmasneHue o OUCKPEemHbIX U
HenpepblBHbIX CAYUAliHbIX 8eAUYUHAX U
pacnpeoeneHusix, 0 He3a8UCUMOCMU CAYUAUHbIX
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BepOSTHOCTeM,
JIOTMKA U

KOMOHMHaATOpHKa

Habopa: cpesiHee apudMmeTHUeCcKoe, MeJJaHa,
Haubosblllee U HaMMeHbIIlee 3HaUeHus;

- omnepypoBaTh Ha 6a30BOM ypOBHE MOHSATUSIMU:
YaCcToTa ¥ BepOSTHOCTb COOBITUS, CTyUaliHbIN
BbIOOD, OTBITEI C PABHOBO3MOXXHBIMHU
3/IeMeHTapHBIMU COOBITUSIMU;

- BBIYMCJISITH BEPOSTHOCTH COOBITHM Ha OCHOBe
To/ICYeTa Yrc/ia MCXO/I0B.

B noecedHegHOll HCU3HU U NpU U3yyeHUuu opy2ux

npeomemoas:

- OLIeHMBAaTh ¥ CPAaBHUBATh B MPOCTBIX Cydasix
BEpPOSITHOCTU COOBITHI B peasibHOM YKU3HU;

= UHWTAaThb, COIIOCTABJIATH, CDABHHUBATL,

VHTEPIIPeTUPOBATh B MPOCTHIX C/TyUasiX peajbHbIe

JlaHHbIe, TIpeZiCTaB/IeHHbIe B BU/Ie TaOJIHII,

[ivarpaMM, rpa()MkoB

8e/NUYUUH;

- UuMemb npedcmas/neHue 0 Mamemamu4ecKkom
02CUOAHUU U Ouchepcuu CAy4alHbIX 8e/UUUH;

- umMemb npedcmas/neHue 0 HOpMAaabHOM
pacnpedeneHuu u npumepax HOpMaabHO
pacnpeoenieHHbIX CAYUYaliHbIX 8e/UUUH;

- NOHUMamb Cymb 3aKoHa 6o/1blux uucen u
8bI6OPOUHO20 Memooa usmepeHust
gepossmHocmell;

- umemb npeocmaseneHue 06 yca108HOLl
8eposIMHOCMU U O NOAHOU 8eposiMHOCMU,
NpUMeHsimb UX 8 pelleHUU 3a0ay;

- uMemb npedcmasaeHue 0 8adCHbIX UACMHbIX
gudax pacnpeoeneHull U NPUMEHSIMb UX 8 pelleHUU
3a0ay;

- UMemb npedcmas/neHue o Koppeasyuu cay4aliHbiX
8e/UYUH, O UHelIHOl pezpeccull.

B noecedHegHOll JHcU3HU U Npu uzyyeHUu opy2ux

npeomemoe:

- 8bIYUC/ASIMb UAU OYeHUBAMb 8eposimHOCMU
cobbimutl 8 peanbHOU HCU3HU;

- 8blbUpamb nodxooswue MemoObl npedcmasneHus
u 06pabomku OaHHbIX;

- YyMemb peuwiamb HeC/0XCHble 3a0auu Ha
npumeHeHue 3aKoHa 6o/1bwux uucen 8
coyuoso2uu, Cmpaxo8aHuu, 30pagooXpaHeHul,
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obecneueHuu 6e3onacHocmu HaceneHusl 8
upe36bIualiHbIX CUMyayusix

7. TekcToBBIE

3ajaum

Pemmath Hecn0)KHbIe TEKCTOBbIE 3a/jaUX Pa3HbIX
TUIIOB;

aHa/JIM3MPOBaTh YC/I0BUE 3a[jau, MPU
HeoOX0/IMMOCTH CTPOUTH Ji/Isl ee pelleHust
MaTeMaTUUeCcKyro MoJeb;

MOHWMATh Y UCMO/b30BaTh /1S pelleHns 3a/iauu
yH(OpMaLIO, TIPeJCTaBJIeHHYIO B BU/e
TeKCTOBOM U CUMBOJILHOM 3aIMCH, CXeM, TaOJIMLI,
Auarpamm, rpa(uKoB, pUCYHKOB;

JleMCTBOBATh IO a/IFOPUTMY, COZEprKaleMyCs B
YCJIOBUM 3a/lauy;

VICTI0/Ib30BaTh JIOTUUECKHe PaCcCyKeHUs Py
pelleHnH 3a/laui;

paboTaTh C U30BITOUHBIMU YCIOBUSIMU, BbIOUpast
13 BCel nHhopMalny, aHHbIe, He0OX0UMbIe
JJ1sI pellieHusl 3a/jauu;

OCYILL[eCTB/ISATh HEC/IOXKHBIH 11epe0op BO3MOXXHBIX
pellieHHH, BbIOWpasi U3 HUX ONTUMAsbHOE T10
KpUTepHsIM, COPMY/IMPOBAHHBIM B YCIOBUY;
aHa/IM3UpPOBaTh U UHTEPIIPETUPOBATh
TOJIyueHHbIe pellieHus] B KOHTEKCTe YCI0BUs
3ajlauu, BLIOMPATh pellieHus], He TIPOTUBOpeyarliiyie
KOHTEKCTY;

pellaTh 33/lauy Ha pacyeT CTOMMOCTH IOKYTIOK,
yCJIyT, TI0€3/10K U T.IL.;

pellaTh HeC/I0XKHbIe 3a/lauk, CBSI3aHHbIe C
[10JIeBbIM y4acTHeM BO BJlaZileHUM (PMPMOW,
NipeJNpUsTeM, HeAB>KUMOCTBIO;

- Pewamsb 3a0auu pasHblX munoe, 8 mom uucse
3a0auu NO8bIEHHOU mpyoOHOCMU;

- 8blOUpamMb ONMUMA/bHBILU MemMoO peuleHus
3adayu, paccmMampueas pas/auuHble Memoobl;

- cmpoumb MoOe/b peuleHus 3adauu, npogooumb
dokazamesbHble pacCyHcoeHusl;

- pewamb 3adauu, mpebyrowjue nepebopa
gapuaHmos, npogepKu ycnosutl, bibopa
ONMUMAasnbHO20 pe3yabmamd;

- aHaAU3uUpo8amb U UHMepnpemupo8amsb
pe3y/ibmambl 8 KOHMeKCcme yca08ust 3a0aul,
8bI6Upamb pewieHusl, He npomueopeyawjue
KOHmMeKkcmy;

- nepegooumb Npu peweHuu 3a0aqu UH(POpMayuio
u3 00HOll (hopMbl 8 Opy2yt0, UCNOAb3Ysl NPU
Heobxodumocmu cxembl, mabauybl, 2pacuku,
ouazpammbli;

B noecedHeBHOl JCU3HU U NPU U3yyeHUu opyaux

npeomemos:
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pelaTh 3a/laur Ha MPOCThIe NPOLIEHTHI (CUCTEMBbI
CKU/IOK, KOMUCCHW) U Ha BBIUKMC/IEHUE CJIOXKHBIX
TIPOLIEHTOB B Pa3/IMUHbIX CXeMaXx BKJIa/IOB,
KPeJIUTOB U UMOTEK;

pelllaTh MpaKTAYeCKue 3afiauu, Tpedyrolue
VICIIO/Tb30BaHUsl OTPULIATe/IbHBIX YUCE: Ha
orpejiesieHUe TeMIiepaTyphbl, Ha OrpefiejieHre
T0JI0XKeHUs1 Ha BpeMeHHOM ocH (10 Hallleil 3pbl U
TI0C/Ie), Ha IBW)KEHUE JeHeXKHBIX CPeJICTB
(mpuxopn/pacxof), Ha orpeziesieHye

/Ty OUHBI/BBICOTBI U T.I1.;

WCTI0/Tb30BaTh TIOHATHE MacITaba Jist
HaxO0KJeHUs1 PACCTOSIHUW U JJIMH Ha KapTax,
rJlaHaX MeCTHOCTH, TJIaHax MOMell|eHHUH,
BBIKPOMKaX, NPy paboTe Ha KOMIIbIOTEpe U T.II.

B noecedHe@HOl JCU3HU U NpU u3yyeHUuu opyaux

npeomemos:
pellaTh HeC/I0XKHbBIe TTPAKTHUECKHe 3a/1auH,
BO3HUKAIOIIME B CUTYAL[UsIX [TOBCeHEBHOM JKU3HU

- pewamb Npakmuueckue 3aoauu U 3a0ayu u3

Opy2ux npedmemos

8. I'eomeTpus

OneprpoBath Ha 6a30BOM ypOBHE MOHSATHUSIMMU:
TOUKa, MpsiMasi, IJIOCKOCTh B IPOCTPAHCTBE,
napasijie/lbHOCTb U MepreHANKYASIPHOCTh TIPSIMbIX
U TIJIOCKOCTEH;

pacrio3HaBaTb OCHOBHbIE BU/Ibl MHOIOTDaHHUKOB
(mpu3Ma, NMupaMuza, MPSIMOYTO/IbHBIN
napasienenunes, Kyo);

1300paxkaTh U3yuyaembie GUTYPbI OT PYKU U C
TIpUMeHeHNeM TIPOCThIX UePTeXKHbIX
WHCTPYMEHTOB;

JilenaThb (BBIHOCHBIE) TJIOCKUE YEPTEXU U3
PUCYHKOB TIPOCTBIX 00beMHBIX (DUTYP: BUJ

- Onepupogamb NOHAMUSMU: MOYKA, NPAMAs,
N/10CKOCMb 8 NPOCMPAHcmaee, napanieabHOCmb U
nepneHOuKy/1\pHOCMb NPSIMbIX U NOCKOCcmell;

- npumeHsimb 0415 pewleHus 3a0ay 2eomempuyecKue
¢hakmbl, ecau ycao8us npuMeHeHUsl 3a0aHbl 8
s8HOU (hopme;

- pewamb 3a0auu HA HaXoxcoeHue
2eomMempuyecKux eeAuduH no obpasyam unu
aneopummam;

- Oesnamb (8bIHOCHbIE) NJIOCKUE Uepmedcu U3
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CBepXy, COOKY, CHU3Y;

- W3BJeKaThb MH(OPMaI[FIO O TTPOCTPAHCTBEHHBIX
reoMeTpruuecKux Gurypax, rnpeficTaBIeHHY0 Ha
yepTe)kax U pUCyHKax;

- TIpUMeHsTb TeopeMy [Tudaropa npu BLIYUCIEHUU
3/IEMEHTOB CTePeOMeTpPUUeCKUX QPUryp;

- HaxXoAWTb 00beMBI U TI/IOIIA/IA TIOBEePXHOCTeH
TIPOCTENIITNX MHOTOTPaHHUKOB C TIpUMeHeHreM
hopmy;

- pacrio3HaBaTh OCHOBHBIE BU/IbI Te/ BpallleHHs
(koHyC, UAUHAP, cdepa U 11ap);

- HaxoAWTb 00beMBI U TI/IOIIA/IA TIOBEePXHOCTeH
TIPOCTENIIINX MHOTOTPAaHHUKOB U Te/T BPallleH!UsI C
ripuMeHeHueM (hOpMyJI.

B noecedHegHOll JHcU3HU U Npu uzydeHuu opy2ux

npeomemos:

- COOTHOCHTb aOCTpaKTHbIE FTeOMeTpUUeCKHe
TIOHSATUS 1 (DAaKThI C peaibHbIMU JKU3HEHHBIMU
00BeKTaMH U CUTYaLUsSIMU;

- WCITO0JIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX
reoMeTpruuecKux GUryp AJis pelieHus: TUTIOBbIX
3a/lau MPaKTUYeCKOTo CO/IepP>KaHuUS;

- COOTHOCHTb TIJIOIa i TIOBEPXHOCTEM Tesl
OJIJMHAKOBOU (DOPMBI Pa3/IMYHOTO pa3Mepa;

- COOTHOCUTBH 00BEMBI COCYZIOB OAMHAKOBOM
dhopMbI pa3IMUHOro pa3Mepa;

- Ol|eHMBaTh (POPMy MPaBUILHOI'O MHOTOTPaHHUKA
TI0CJIe CITU/IOB, CPe30B U T.I1. (OTpeiesisiTh
KOJTMYeCTBO BepIlnH, pebep v rpaHe
T10JTyUeHHbIX MHOT'OTDAHHHKOB)

pUCyHKO8 00BbeMHbIX (pu2yp, 8 moM yucsne
pucosamb U0 ceepxy, COOKY, Cmpoump ceueHus
MHO202DAHHUKOB;

- u3e/1eKamb, UHMepnpemuposamsb u
npeobpazoebieamb UHGOPMAyuio o
2eomMempuueckux puaypax, npeocmagneHHyto Ha
uepmedicax;

- NpuMeHsimb 2eoMempuueckue pakmnl 01
peuwleHus 3a0au, 8 MoM yuc/ae npeonoaa2aryjux
HeCKO/bKO Wa208 peuleHust;

- onucbl8amMb 83AUMHOE PACNOA0HCEeHUEe NPSMBbIX U
naockocmetl 8 npocmpaHcmee;

- ¢opmyauposamsb ceolicmea u npusHaku guayp;

- 00Ka3bleamb 2eoMempuueckue ymeepiHcoeHust;

- enademb cmaHOapmHol Kaaccugpukayuel
npocmpaHcmeeHHbIx ¢puyp (nupamuobl, npuMmbl,
napasnienenuneobl);

- Haxooumb 06BeMbl U naowjaou nogepxHocmeli
2eomMempuyeckux mes ¢ npuUMeHeHuem (popmyn;

- 8bIYUC/ASIMb PACCMOSIHUS U Y2/1bl 8 NPOCMPAHCMEe.

B noeceoHegHol HCcu3HU U Npu u3yyeHuu opyaux

npeomemos:

- ucno/ab308amb Ceolicmea 2eomempuueckux ¢uayp
0/151 pewleHus1 3a0ay NPpakmMuuecKko20 xapakmepa u
3adau u3 opyaux obaacmeti 3HaHull

9. BeKTOpBI M

- OmnepupoBaTh Ha 6a30BOM ypOBHE MOHSATHEM

- Onepuposamb noHAMUSIMU 0eKapmoebl KOOpOUHAMbl
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KOOpAUHATHI B

JleKapTOBbI KOOPAWHATHI B IPOCTPAHCTBE;
- Haxo[WTb KOOP/WHATHI BEPIIVH Kyba 1

MpAMOYT'OJIbHOI'O I1apdJ/uie/iernviie/ia

8 NnpocmpaHcmae, 8eKmop, Mooy/b 8eKmopd,
pageHcmeo 8eKmopos, KOOpOUHAMbl 8eKmMopa, y2oi
Medcdy 8eKmopamu, CKaasipHoe npousgeodeHue
8eKMOopOo8, KO/UHeapHble 8eKMOpbl;

- Haxooumb paccmosiHue mexcdy 08yMsl MOUKamu,
CyMMYy 8eKImopoe U npou3gedeHue 8eKmopa Ha Yuco,
Y201 Medxcdy 8eKmopamu, CKaasipHoe npouseedeHue,

TpOCTPaHCTBE pPacknaobieamb 8eKMOp No 08yM HEKOMMUHEAPHbIM
8eKmopam;
- 3a0agamb NJA0CKOCMb ypagHeHueM 8 0eKapmoeoil
cucmeme KoopouHam;
- pewamb npocmetiwue 3a0auu 88edeHueM 8eKIMOPHO20
basuca
- OnuceIBaTh OT/eMbHbIe BblJaIOIIecs - Ilpedcmaensamb 6k1a0 8bIOAOWUXCS
10. Vicropus pe3yJIbTaThl, IIOTyUeHHbIe B XOZie Pa3BUTHS MamemamuKko8 8 pazeumue MamemMamuku U UHbIX
MaTeMaTHUKH KaK HayKU; HayuHblx obaacmetl;
MaTeMaTHKH - 3HaTh MPUMEPbl MATEMaTHUECKUX OTKPBITUH M UX | = NOHUMAmMb po/b MAMeMamuKu 6 pazgumuu
aBTOPOB B CBSI3U C OTEUeCTBEHHOW Y BCEMUPHOM Poccuu
VCTOpHEN;
- TIOHMMAaThb POJIb MaTeMaTHUKH B pa3BUTHUH Poccumn
- IIpuMeHSATb W3BeCTHbIE METO/AbI TIPH PellleHUH - Hcnonb3o8amb 0CHOBHble Memoobl
CTaHZAPTHBIX MaTeMaTUUYeCKUX 3a/1ay; dokasame/nbcmed, npogooumb 00KA3ame/bCmeo U
- 3ameyaTb U XapaKTepU30BaTb MaTeMaTH4YeCcKHe 8bINO/MHAMDb ONpoeepiHCeHue,
3aKOHOMEPHOCTH B OKDYsKAIOIIed NpUMEHSIMb OCHOB8HblE MemMOoObl pelleHUs
11. MeToan: eHCTBHTEBHOCTH mamemamuyecKkux 3a0au; }
Ha OCHOB8e Mamemamuy4ecKux 3aKkOHoMepHocmell 8
- TIPUBOJAUTH MPUMepbl MaTeMaTUueCKUX
MaTeMaTHKHU npupode xapakmepusoeamb Kpacomy u

3aKOHOMEpPHOCTe B TPUPO/ie, B TOM UHC/Ie
XapaKTepU3yHOIINX KPacoTy U COBEPILIEeHCTBO
OKpY>Karolllero Mypa 1 Npor3Be/leHri CKYCCTBa

COBepUIEHCMBO OKpYyJicaiowe2o Mupa u
npou3seedeHull UCKyccmed;

npumeHsimb npocmetiwiue Npo2pammHble cpedcmea u
3/1eKMPOHHO-KOMMYHUKAYUOHHblEe CUCMeMbl Npu
pewleHUU Mamemamuueckux 3a0auy
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3. CopepxaHue TeM yueOHOro npegMera «MareMaTuka: ajaredpa u

Hauasia MaTeMaTH4eCKOro aHajausa, reomerpus» ba3oBbii ypoBeHb

3.1 Anreﬁpa N Ha4d/ld MdTeMdTHUYECKOI'0 daHA/IU3d

IToBTOpeHMe. PerieHue 3a/au C MCII0/Ib30BaHUEM CBOMCTB YMCEN U CUCTEM CUMCIIEHUS,
JeUMOCTH, JI0JIel U YacTel, TIPOLIeHTOB, MOAYy/Iel urcesl. Pemenue 3aza4 c
MCT0/Tb30BaHNEeM CBOWCTB CTereHel U KOpHeld, MHOTOu/IeHOB, Tipeobpa3oBaHuit
MHOT'OU/IeHOB 1 Ap0OHO-pal[MOHaIbHBIX BhIpa)KeHUM. PellieHre 3ajau ¢
MCII0J/Ib30BaHMeM I'paJyCHOM Mephl yryia. Mozly/ib uMc/ia U ero CBOMcTBa. PelieHue
3a/]a4 Ha IBW)KeHHe ¥ COBMECTHYIO paboTy C TOMOII[bIO TMHEMHBIX U KBaJPaTHBIX
YPaBHEHUM U UX CUCTeM. PellieHre 3a/jau C MOMOLLBIO YMCIOBBIX HEPABEHCTB U CUCTEM
HEepaBeHCTB C O/[HOM TepeMeHHOH, C TIpUMeHeHreM W300paXkeHHsT UHCIOBBIX
NIPOMEXXYTKOB. PellleHre 3a/jau C MCM0O/Ib30BaHUEM UMC/IOBBIX (DYHKLIMK M UX TPa(rKOB.
Vicrnosib30BaHye CBOMCTB U TpayKOB TMHEMHBIX U KBaJ[PAaTUUHBIX (QYHKIMM, 06paTHOMN

TPOTIOPIMOHANBHOCTH U PYHKIMK y =+/x . ['paduueckoe peleHne ypaBHeHHUi 1

HepaBeHCTB.
Tpuronomerpuueckas 0Kpy»>XHOCTb, paOuaHHas mepa yzna. CUHyC, KOCUHYC,

TaHIeHC, KOMAH2eHC TIPOM3BOJIBHOTO yriia. OCHOBHOe TPUIOHOMETPUYECKOe TOXKAECTBO
Y CJIe/ICTBUS U3 HEro. 3HaueHus TPUrOHOMEeTPUUeCKUX (yHKImiA 115 yrios 0°, 30°, 45°,

60°, 90°, 180°, 270°. (0, g %g g paz). @opMybl CA0HCEHUS MPU2OHOMeMpPUUECKUX

¢yHKyultl, hopmyabl npueedeHusi, popmy/bl 080OLIHO20 apeymMeHma.

Hynu QpyHKIuM, NpoMe)XyTKH 3HAaKOMOCTOAHCTBA, MOHOTOHHOCTD. Haubosibiiee 1
HauMeHblllee 3HaueHUe PyHKUMU. [Teproanueckre GyHKIUU. UeTHOCTh U HEUETHOCTD
bynkuui. CaoxcHble hyHKYuu.

Tpuronomerpuyeckue QyHKIMH Y =COSX,y =sin X,y =tgx  dyukyus Y =Cigx.
CBolicTBa ¥ rpapMK TPUTOHOMETPUUECKUX (PYHKLMM. APKKOCHUHYC, apKCUHYC,
apKTaHTeHC urcia. ApKKOMAH2eHC Yucad.

IIpocTeiiinine TPUroHOMeTPHUeCKHe ypPaBHeHUsl. PellileHrie TPUTrOHOMETPUUECKUX
ypaBHeHui. ObpamHble mpu2oHomMempuyeckue pyHKyuu, ux cgoticmea u 2pauku.
PeweHue npocmetiwiux mpu2oHoOMempuueckKux HepaseHcms.

CTreneHb C AeliCTBUTE/ILHBIM MOKa3aTe/ieM, CBONCTBA CTeNeHH.

Ilpocreiinne noka3are/bHble ypaBHeHNUsI U HepaBeHcTBA. [1oka3arenbHast QyHKLMA
1 ee CBOMCTBA U rpaduk.

Jlorapu¢m umcia, cBorcTBa gorapudma. [lecatruneii sorapupm. Yucno e.
HamypanbHbiii no2apugm. [IpeobpazoBaHue T0rapupMuUuecKiux BIpa>KeHUH.
Jlorapu¢muueckue ypaBHeHHs ¥ HepaBeHCTBa. Jlorapudmuyeckasi PyHKLUS U ee
CBOMCTBA U rpagvK.

CrenenHas ()yHKI{Ms U ee CBOHCTBA M rpauk. VppauoHaibHble YpaBHEHUS.
Memoo unmepeanoe 045 pewieHus1 HepageHcms. I[IpeobpazosaHus epagukos yHKyuii:
co8u2 800/1b KOOPOUHAMHbIX Ocell, pacmsxceHue U cicamue, ompaxceHue
OmMHOCUMenbHO KOOpOUHAMHbIX ocell. I paguueckue memoOobl pelwieHus1 ypasHeHull u
HepaeeHcms. PeweHue ypasHeHull U HepaseHCmMs, co0epHCawjux nepeMeHHy noo
3HaKom mo0yns. Cucmembl NOKA3amesbHblX, 102apUPMUUECKUX U UPPAYUOHA/IbHbIX
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ypasHeHutl. CucmeMbl NOKazamesbHbIX, 102dpUpMuUeckux HepageHcms. BaaumHo
obpamubie ¢pyHkyuu. I'pagpuxu e3aumHo obpammubix pyHKYull. YpasHeHus, cucmembil
YPasHeHuil ¢ napamempom.

IIpou3BoHas ¢pyHKIUU B Touke. KacarenbHasi K rpaduKy QyHKIIUU.
['eoMeTpuueckuii U ¢hr3MUeCKUii CMBIC TTPOU3BOAHOM. [Tpor3BOIHbIE 3/IeMeHTapHbIX
dbyskumii. ITpasuna duggepeHyuposarus. Bmopas npouzeooHasi, ee 2eomempuyeckuil
u ¢pusuueckuti cmbica. [ToHsITHE O HerpepbIBHBIX MYHKIMAX. TOUKMU 3KCTpeMyMa
(MakcuMyMa ¥ MUHUMYMa). VMicciieioBaHue 37ieMeHTapHbIX (YHKIIUM Ha TOUKU
9KCTpeMyMa, HanuboJibIliee ¥ HauMeHblllee 3HaueHue C TIOMOIIbIO TIPOU3BOAHOM.
IMocmpoeHnue epacukog gpyHKYuUll ¢ NOMOWbIO NPOU3B00HbIX. IIpumeHeHue npou3eo0OHOl
npu peweHuu 3aoau.

IlepBooGpa3Has. [Iepeoobpa3sHble 31emeHmapHbix pyHkyull. [1nowjadb KpugoauHeliHou
mpaneyuu. @opmyna Hetomouna-JletibHuya. OnpedeneHHblll uHme2pan. BoiuucaeHue
naowjadetl n10CcKux ¢uzyp u 06semo8 mesn 8pawjeHusi C NOMOWbIO UHMe2pand.

3.2 I'eomeTpus

IToBTOpeHme. PerieHue 3a/1au C IpUMEHEHEM CBOMCTB (DUT'yp Ha IJIOCKOCTH. 3a/iauu
Ha /J0Ka3aTe/IbCTBO Y ITIOCTPOeHUe KOHTPIIpUMepoB. Vcrioib30BaHye B 3a/jauax
MPOCTEUIINX JIOTUUeCKUX TpaBu/l. PellieHre 3a/1au ¢ UCMOJ/Ib30BaHUEM TEOPEM O
TPeYyroJIbHUKax, COOTHOLLEHUH B TIPSIMOYTOJIbHBIX TPEYTO/IbHUKAX, (JaKTOB, CBS3aHHBIX
C UeTbIpexXyrojbHUKaMU. PellieHre 3a/1au C UCM0JIb30BaHUEM (PaKTOB, CBS3aHHBIX C
OKPY>KHOCTSMU. PellieHre 3a/jau Ha U3MepeHUs Ha TJIOCKOCTH, BBIYMC/IEHWE JJ/TUH U
riolazieit. PeweHue 3a0ayu ¢ noMowblo 8eKImMopos U KOOpOUHAam.

Harsgnas crepeomerpusi. PUrypsl v ux usobpakeHusi (Ky0, mipamuzia, ipusma).
OcHogHble noHsimusi cmepeomempuu u ux ceolicmea. CeueHusi Kyba v TeTpaszpa.
Touka, rpsiMasi ¥ IJIOCKOCTh B TIPOCTPAHCTBE, aKCMOMbI CTEDEOMETPUU U CJIe[ICTBUS U3
HUX. B3aMHOe pacriosioykeHue NpsiMbIX U MJIOCKOCTeN B TIPOCTPAHCTReE.
ITapaiieIbHOCTD MPSAMBIX M IVIOCKOCTEH B MPocTPaHcTBe. V300pakeHue
MPOCTEMNIINX MPOCTPAaHCTBEHHBIX (PUTYP Ha TJIOCKOCTU. PaccTossHust Mexxy hurypamu
B MMPOCTPAHCTBE.

¥Yrabl B npocTpadcTBe. IlepneHjMKY/IAPHOCTD MPAMbIX U MJIOCKOCTEH.

[Tpoekiusi pUrypbl Ha MIOCKOCTh. [Ipr3HaKy NeprneHAuKYASIPHOCTH TIPSIMBIX U
TJIOCKOCTeH B MPOCTpaHCTBe. TeopeMa 0 Tpex neprieHAUKYIsipax.

MHuororpanHukH. [Tapannenenunes. CBOKMCTBa MPSMOYTOBLHOTO TTapasiieenune/a.
Teopema I[Tudaropa B npoctpanctse. [Ipyu3ma u nupamua. [IpaBunbHas mupamMuaa u
rpaBWIbHas npusMa. [Ipsmast nupamuzaa. SneMeHThI TPU3MbI U MTUPaMU/IbIL.
BbruricsieHre 371leMeHTOB TIPOCTPAaHCTBeHHBIX GuUryp (pebpa, AuaroHasiy, yribl).

Tesia BpaljeHus: HUINH/D, KOHYC, cdepa u map. OCHOBHbIE CBOKCTBA MPSIMOI0
KPYTOBOTO LIWJIMH/PA, MPSIMOT0 KPYroBOro KoHyca. Mi306pakeHue Tesl BpalljeHUst Ha
riockocTtu. ITpedcmasneHue 06 yceueHHOM KOHycCe, ceueHusi KOHyca (napasnienbHoe
OCHOBAHUIO U Npoxoosilyee uepes 8epuiluHy), ceueHust YuauHopa (napamsienbHo U
nepneHOUKY/sPHO OCU), ceueHus1 wapa. Pazeepmka yuauHopa u KoHyca. ITpocmetiwiue
KOMOUHAYuu MHO202PAHHUKOB U me/ 8paujeHust mexcoy coboll.

Inomaab NOBePXHOCTH NPAaBWIbHOW MMPaMU/bl U TIPSIMOU npy3Mbl. [11o1aas
TIOBEPXHOCTH TIPSIMOTO KPYTOBOT'O LIWJIMH/PA, IIPAMOI0 KPYTOBOI'O KOHYCA U Liapa.
ITousTue 06 06beme. OOBEM TTHPAMKIBI M KOHYCA, TIPHU3MBI U IUIMHApa. OO0beM I11apa.
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ITodobHble mena 8 npocmparcmee. COOTHOILIIEHUSI MEXKY TIIOIAISIMUA TTIOBEPXHOCTeN 1
o0beMaMu TTOI0OHBIX Te.

BeKTOpbI U KOOP/JMHATHI B MpocTpaHcTBe. CyMMa BeKTOPOB, YMHOKeHHe BeKTopa Ha
YKCIIo, YroJ Mexkay BekTopaMu. Ko/irHeapHble U KOMIJIaHapHbIe BeKTOPbl. CKa/sipHOe
npou3seedeHue eekmopos. Teopema o paznoxiceHuu 6eKmopa no mpem HeKOMNAaHapPHbIM
gekmopam. CKa/nsipHoe npousgedeHue 8eKmMopos 8 KoopouHamax. IIpumeHeHue
8€KIMopoe Npu peleHuuU 3a0ay Ha HaxXoxcoeHue paccmosiHull, 01uH, niowaodell u
0b6wvemos. /lgudceHuss 8 npocmpaHcmee: napasiie/bHblll nepeHoC, YUeHMpPAaabHas
cummempusi, CuMMempusi OMHOCUMe/bHO naockocmu, nogopom. Ceoticmea 08udceHuULl.
IMpumeneHue dsudiceHull npu peweHUU 3a0ay. YpasHeHue n1oCKocmu 8 npocmpaHcmee.
YpasHeHue cgepbl 8 npocmpaHcmee. Dopmyaa 045 8bIMUCAEHUS PACCMOSHUSL MEHCOY
mouKamu 8 npocmpaHcmae.

3.3 BeposTHOCTB M CTaTHCTHKA. PabdoTa ¢ JaHHBIMH

IToBTOpeHue. PeiieHuie 3a7iau Ha TabmMuHOe 1 TpadryecKkoe MpeicTaB/eHne JaHHbBIX.
Vicriosib30BaHye CBOMCTB M XapaKTEePUCTHK UHC/IOBBIX HAOOPOB: CpeIHUX,
HauOO/bIlIeT0 ¥ HAMMEHBIIIET0 3HaUeHUs, pa3Maxa, oucnepcuu.

PeweHue 3a0au Ha onpedesieHue uacmomnl U geposimHocmu cobbimutl. BbiuucneHue
gepossmHocmeli 8 ONbIMAX C PABHOBO3MONMCHBIMU 31eMeHMApHbIMU ucxodamu. PeweHue
3a0ay ¢ npumMeHeHuUeM KOMbuUHamopuku. PeweHue 3a0au Ha 8blyucaeHue
geposimHocmell He3a8UCUMbIX cOObImMuUll, NpuMeHeHue (PopMYy/bl CAOHCEHUS
gepossmHocmeli. PeweHue 3a0au ¢ npumeHeHuem ouazpamm Diliepa, depesa
gepossmHocmeli, popmynbl bepHyaau.

YcnogHas geposimHocmb. TIpasuio ymHodiceHust sepossmHocmeti. @opmyana nonHol
geposimHocmu.

JuckpemHble c/yualiHble 8eAudUHbl U pacnpedeneHusi. He3agucumble c/ayuatiHble
genuyuHbl. PacnpedeneHue cymMmbl U npou3eeodeHusl He3a8UCUMbIX CAyUAUHbIX 8e/UUUH.
Mamemamuueckoe oxcudaHue u oucnepcust cay4atiHoll eeauduHbl. Mamemamuueckoe
0JCUOaHUe U ducnepcusi CyMMbl CAyualiHbIX 8eauduH. I'eomempuueckoe pacnpeoeseHue.
BuHomuanbHoe pacnpedeneHue u e2o ceolicmea.

HenpepbigHbie ciyuatitble geauduHbl. [ToHsimue o0 n10mHoCcmu 8eposimHocmu.
PasHomepHoe pacnpedeneHue.

IMokaszamenbHoe pacnpedeneHue, €20 hapamempbl.

IMoHsamue o HopmaabHOM pacnpedeneHuu. Ilapamempbl HOpMAAbHO20 pacnpedeneHusl.
IMpumepbl cayualiHbIX 8eAUHUH, NOOUUHEHHbIX HOPMAAbHOMY 3AKOHY (NO2pewHOCmb
u3mepeHull, pocm ue/n08eKa).

HepaseHcmeo Yebbiwesa. Teopema bepHyanu. 3akoH boabwiux yucen. BolbopouHbiil
Memoo uamepeHusi geposimHocmell. Posb 3akoHa 60abliux uucen 8 Hayke, npupooe u
obwecmee.

Kosapuayus d8yx cayualiHbix geauuuH. [ToHamue o Ko3gguyueHme Koppeasyuu.
CosmecmHble HabaoOeHUs1 08yX C/yUaliHblx 8eauyuH. BbibopouHblil koagguyueHm
Koppeasyuu.
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4. TemaTu4yeckoe IiaHUPOBaHHUe C yKa3aHHeM K0/IMYeCTBa 4acoB,

OTBOJMMBbIX Ha 0CBO€eHHE KEDK[[OI"JI TeMbI

MaremaTuKa: anreﬁpa U HaYd/Ila MaTeMATHY€CKOI'0 aHd/IM3d, T'eOMEeTPHUH.

Bba3oBbIii ypoBenb 10 Kacc

Ne TeMmbl KosnuecTBo
yacoB
1. | IToBTOpeEHHe MaTepuaa 110 anredbpe 7 — 9 Knaccos 18
2. | MHorouneHbl. Anrebpanueckre ypaBHeHus (as12ebpa) 20
3. | BBegeHue. AKCHOMBI CTepEOMETPUH U UX CJIe[CTBUs (2eomempusi) 4
4. | [TapanienbHOCTb MPSIMBIX U IMJIOCKOCTeN (2eomempust) 15
5. | CteneHs C IeHMCTBUTE/ILHBIM TT0Ka3areeM (aa2ebpa) 14
6. | CrenenHast byHKIs (as12e6pa) 14
7. | IlepneHAVKY/ISIPHOCTD TIPSIMBIX U TIJIOCKOCTeM (2eomempust) 22
8. | [Noka3arenbHas GpyHKIMsA (a12e6pa) 11
9. | Jlorapudmmueckas byHKIUsA (a12e6pa) 17
10. | MHororpaHHuKU (eeomempusi) 20
11. | Tpuronomerpuueckue hopmysbl (as12ebpa) 20
12. | TpuronomeTpuueckuie ypaBHeHus (a12eb6pa) 20
13 [ToBTOpEeHMe Kypca anreOpbl U Hauaa MaTeMaTUUeCKOT0 aHa/ln3a, s
reomeTpui 3a 10 Kacc
Bcero uacoB (6 u. B Hefiesto 13 pacuéta 35 yueOHbIX Heieslb) 210
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MareMaTuKa: anreﬁpa U HaYd/Ida MaTeéMdTH4Y€CKOro aHd/In3d, reoOMeTpHu4.

Bba3oBbiM ypoBens 11 kiacc

No TeMbI KonnuyecrBo
qdaCoB
L. [ToBTOpeHMe anreOphl M Hauasl aHaau3a 3a Kypc 10 kmacca 16
2, TpuronomeTprueckue GyHKIUK (a12ebpa) 12
3. BekTopsl B mpocTpaHCTBe (2eomempusi) 6
4. [Tpour3BoHast ¥ €€ TeOMeTPUUEeCKH CMBICT (as12e6pa) 16
5. MeTog KOOpAVHAT B MIPOCTPaHCTBe. [IBHKeHUe (2eomempust) 16
6. [TpumeHeHVe TIPOU3BOIHOM K UCC/IeZioBaHuI0 (DYHKIMM (as12ebpa) 18
7, LunuHap, KOHYC, map (ceomempusi) 16
8. [TepBoobpa3sHas 1 uHTerpas (aseebpa) 14
9. | O6béMmDI TEN (eeomempus) 16
10. | Kombunaropuka (asee6pa) 10
L1, | 5nementsr TeOpHH BeposiTHOCTel (asr12ebpa) 12
12. | IloBTOpeHue Kypca anreOphl ¥ Havyal MaTeMaTUUeCKOro aHaIusa, 59
reometpud 3a 10 — 11 Knaccel
Bcero yacos (6 4. B Hefiesto 13 pacuéTta 34 yueOHBIX Hefiesn) 204
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	Оперировать на базовом уровне основными описательными характеристиками числового набора: среднее арифметическое, медиана, наибольшее и наименьшее значения;

