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HOACHUTEJIbBHAS 3ATIMCKA

IIporpamma obmeobpa3oBaTenbHOM yueOHOTO mpeamera «MaremaTukay NpenHasHadeHa s
H3y4eHHUs] MATEMATHKH B MPOQECCHOHANBHBIX 00pa3oBaTenbHbIx opranmsanusx CIIO, peanmusyromux
00pa3oBaTeNbHyl0 IPOrpaMMy CpEeIHEro obImero o0pa3soBaHHs B NpeNeNaX OCBOGHHS OCHOBHOM
obpasosarensHoi nporpammbl CITIO (OOIT CIIO) Ha Gase ocHOBHOro o6mero o6pa3oBaHMs U
IIOArOTOBKE CHEIUATIICTOB CPEIHETO 3BEHA.

Ilporpamma paspaGorana Ha ocHoBe TpeGoBauumii ®I'OC cpemmero obmero o6pa3oBaHHS,
IOPEABABIIEMBIX K CTPYKTYpe, CONEPKAHHIO H pe3ylbTaTaM OCBOCHHS Yy4eOHOro IpeaMeTa
«MaremaTyika» B COOTBETCTBHH C PeKOMEHIalWsIMy 110 OpraHW3alMM MONYy4YEHHs CPETHEro OOIIero
obpasoBaHus B NpeleNaX OCBOGHHS OOPa30BAaTENBHEIX MPOTPAMM CPEIHErO MPODECCHOHAIBHOTO
obpasoBaHus Ha 0ase OCHOBHOrO 06mero oGpa3oBaHMs ¢ yd4eToM TpeGOBaHHMI (emepanbHbIX
TOCYNapCTBEHHBIX ~00Opa30BATENBbHBIX CTaHAAPTOB M IOJNYYaeMOM CIENHUAaNbHOCTH —CPETHETo
IpodeCCHOHATBEHOTO 00pa30BaHusl. '

Coneprxanue nporpaMMsI «MareMaTrkay HallpaBlIeHO Ha JOCTHXCHHE CJIE IYFOIIHX

neJen:

* obecmeyenre CHOPMHPOBAHHOCTH IIPEJCTABICHHH O COI[MANIBHBIX, KYJIbTYPHBIX M
HUCTOPHYECKUX (PAKTOPAX CTAHOBICHUS MAaTEMATHKHY;

* obecreyenre CcGHOPMUPOBAHHOCTH JIOTHYECKOTO, QITOPUTMUYECKOTO M MaTEMAaTUYECKOTO
MBIILICHHS;

* obecrieyenre cHOPMUPOBAHHOCTH YMEHHIA IPUMEHATh TIOJYYEHHBIE 3HAHUS NPH PEIICHHUH
Pa3IUYHEBIX 33/1a4;

* ofecredenre  CHOPMHPOBAHHOCTH  TPEJCTaBICHHM O  MAaTeMaTHKe KAk  YacTH
00IIeYeT0OBEYECKON KYIIBTYPhI, YHHBEPCATBHOM SI3BIKE HayKy, ITO3BOJISIOIIEM OIMCHIBATH H
HU3y4aTh peallbHbIE MPOIECCHI U SBJICHHUS.

B mporpamMMmy BKIIOYEHO COJEpIKaHHE, HalpaBICHHOC Ha (OPMHPOBAHHE Y CTYAEHTOB
KOMIIeTEeHIINH, HEOOXOMUMBIX 17t KauecTBeHHOro ocBoerus OITOIT CITO Ha 6a3e OCHOBHOIO ob1iero
00pa30BaHus C HOTYyIEHHEM CPEJHErO OOIIEero 00pa3oBaHus NPOTrpaMMEI ITOATOTOBKH CIIEIHAINCTOB
cpennero 3seHa (IITICC3).

OO0mas xapakTepHcTHKA y4eOHOro NpeaMeTa
«MaremaTHKa»
Marematuka siBiasercs  (yHIAMEHTAIbHBIM 00Imeo0pa3oBaTeIbHBIM  IIPEAMETOM €O
CJIOKMBIIMMCS YCTOXYMBBIM CONEPKAHUEM H OOLIUMH TPeOOBAHUSAMHE K HOATOTOBKE oOyyJarormmxcs.
[IpopumpHas cocTaBusromas OTpakaeTcs B TpeOOBaHHUAX K IOATOTOBKE OOYYAIOIIUXCS B
YacTH:

* OOmeHd cHCTeMBI 3HaHWM: COIEp)KATEIbHbIE IIPAMEPHl UCHOJIB30BaHUS MAaTEMATHYECKHUX
UIIeH ¥ METOJIOB B IPOGhECCUOHATBHOM IEATETbHOCTH;

* YMEHHH: pa3siuyue B ypoBHE TPeOOBAHMIA K CIOKHOCTH IIPHMEHIEMbIX aITOPUTMOB;

* TIpaKTHYECKOIO HCIOIb30BAHUS MPUOOPETEHHBIX 3HAHUH W YMEHHWiA: MHIUBHIYaTbHOTO
y4eOHOro  OmeITa B  IOCTPOEHHM  MATEMaTHUECKHX  MOJENeld,  BHIIONHEHHH
HCCIIEI0BATENBCKHUX IPOSKTOB.

Coneprxanue y4eGHOTO IpeaMeTa pa3paboTaHO B COOTBETCTBHE C OCHOBHBIMHE coZlep KaTeIbHBIMU
JIUHUAMEI O0yUEHHUS MAaTEMATHKE:

* anreOpauMyecKas JHHHS, BKIIOYAIOAs CHCTEMATH3ALHMIO CBENCHHH O 4YUClIax; H3y4YeHHE
HOBBIX ¥ 0000IeHNE paHee H3yYEHHBIX OIlepanuii (BO3BEICHHE B CTEIIEHD, H3BICUCHHE KOpHS,
Jorapu(MHpOBaHUE, CHHYC, KOCHHYC, TAHT€HC, KOTAHIE€HC W OoOpaTHBIE K HHM);, M3yYEHHE
HOBBIX BHJIOB YHCJIOBBIX BBIPXEHHH U (QOPMYII; COBEPIICHCTBOBAHHE IPAKTHIECKUX HABBIKOB
¥ BBIMHCIUTENBHOH KyJbTypbl, paclIMpeHHE M COBEpLICHCTBOBAHHWE ANTeOpaHdecKoro
anmapara, C(QOPMHPOBAHHOTO B OCHOBHOM IUKOJE, M €ro IPHMEHEHHE K PpELICHUIO
MaTEeMaTH4YEeCKUX U MPHKIAIHBIX 34134,




* TEOPETHKO-QOYHKIMOHAIbHAS JIMHUS, BKIIFOYAIOIIAs CHCTEMATH3AHMIO U PACITUPEHHE CBENCHUN
0 GOYHKIHUSIX, COBEPUICHCTBOBAaHUE IPahUueCcKuX YMEHUM; 3HAKOMCTBO ¢ OCHOBHBIMHU MAESIMH U
METOaMH MaTeMaTH4YeCKOro aHaiu3a B 00beMe, MO3BOJIIOIEM HCCIIEN0BATh dJIEMEHTAPHEIE
GyHKIMM ¥ pemaTh NpOCTEHINHE IeoMeTpHdecKue, (H3WYECKHe W ApYTHe HPHKIanHbIe
3a/1a4H;

* JMHHS YPaBHEHMH M HEPaBEHCTB, OCHOBaHHas Ha IIOCTPOCHHH M HCCIEIOBAHUH
MaTeMaTHYeCKUX  MOJENCH, IepeceKaromascs ¢  anredpaudeckoifli W TEOPETHKO-
GyHKIHOHANEHOX JHHMAMH M BKJIOYAIOIAs DasBUTHE M COBEPIICHCTBOBAHHE TEXHHUKH
anreOpav4ecKux IpeoOpa3oBaHHil [UIS pelICHWS YPaBHEHWM, HEPABEHCTB M CHCTEM;
(bopmMupoBaHHE CIIOCOGHOCTH CTPOHMTH M HMCCIEA0BATh NPOCTEHINHE MaTeMaTHIECKHE MOIENH
[P PEIICHUH MPUKIANHEIX 3a1a4, 3a/1a4 U3 CMEXHBIX U CIIeIHATbHBIX JUCIUAIUINH;

* TEOMETpHYECKas JIMHHSA, BKIFOYAIOMIas HAIJBOHBIE IIPEICTABICHHS O IPOCTPAHCTBEHHBIX
durypax u wu3ydeHHe HX CBOHCTB, (OPMHPOBAHHE ¥ pa3BUTHE IIPOCTPAHCTBEHHOTO
BOOOpaXCHMS, Da3BUTHE CIOCOOOB TEOMETPHYECKMX W3MEPEHHH, KOODIMHATHOIO M
BEKTOPHOT'O METOJIOB IS PEIIECHH MaTEMaTHYECKHUX M TIPUKIaAHBIX 3a71a4.

Hsyuenue oOmeoOpasoBaTenbHON — y4eGHOM aucuummnbl  «MaTeMaTHka» — 3aBepIIacTCs

TIIOIBEICHHEM HTOrOB B (opMe BK3aMeHa B paMKaX MPOMEXYTOUHOW aTTECTAallMM CTYIECHTOB B
npouecce ocsoerns ocHoHoi OTIOII CIIO ¢ momy4yenneM cpenHero o61mero 06pa3oBaHus.




1. TACITIOPT TIPOI'PAMMBI YYEBHOI'O IIPEJIMETA
«MaremMaTukKa»

1.1. O6;1acTh NpAMeEHEHHS TPOrPAMMBI
IIporpamMma y4e6HOro mpemMeTa SBIISIETCS 9aCTHEO OCHOBHOM 06pa3soBaTeNbHOM IIPOrpaMMEI
CpenHero (I0JIHOro) obmero o6pa3oBaHus.
1.2. Mecro mpeamera B CTPYKType OCHOBHOI npodeccHoHANbHONH 00pa3oBaTe bHOl
nporpamMmbl:  y4eOHBIA  @IpeaMeT  NPUHAMIEKHT OpOoGUIbHBIM  y4eGHBEIM  IIpeAMeTaM
00111e00pa30BaTENBHOTO Y4eOHOTO IUKIA IIPEAMETHON 06nacTi «MaTteMaThka U HH(DOPMATHKAY.

IIporpaMma mo matemaTuke yrayONEHHOTO ypOBHS NSl OOYYArOIIMXCSA HA YPOBHE CPEIHETO
obmero obpasosanus paspaborana Ha ocHoBe ®I'OC COO ¢ yd4eTroM COBpPEMEHHBIX MHPOBBIX
TpeOOBaHUH, NPENBSBISEMBIX K MaTeMaTHYeCKoMy OOpa3sOBaHMIO, M TPAmMIHMil POCCHIACKOTO
oOpa3oBanms. Peammsamus IporpaMmbl 10 MaTeMaTHKE OOECICYHBAET OBIANEHHE KIIOUEBHIMH
KOMIETCHIMAMH, COCTABISIOIIAMH OCHOBY JUIi CAaMOPa3BUTHS M HENPEPHIBHOTO OOPa3OBaHMS,
IIEIOCTHOCTh ~ OOILIEKYJIBTYPHOTO, ~JIMYHOCTHOTO ¥  I03HABATENHHOTO PAsBHUTHS JIAYHOCTH
oOyJarormuxcsi.

B mporpamme 1o MareMaTWKe YuYTeHBl HIEM M TOJOXEHHS KOHIEHIHH pa3BUTHSA
MaTeMaTH4ecKoro obpasosanus B Poccuiickoit @enepanuu. Martematndeckoe 06pa3oBaHHe IOIDKHO
pemark 3amady oOecnedeHHs HEOOXONMMOIO CTpaHe 4YhcIa OOYYAIOIIMXCS, MaTeMaTHIecKas
NOArOTOBKA KOTOPEIX OBLTa OBl HOCTATOMHA I NPOAOJDKCHHS OOPa30BaHHS II0 Pa3IHYHBEIM
HalpaBNCHUSM, BKIIOYAs MPENOJaBaHHE MAaTEeMaTHKH, MAaTEMaTHYECKHE HCCIEeNOBaHUs, paboTy B
cepe HHPOPMALMOHHEIX TEXHONOTHI U APYTHX, a TAKXKE 00ECIeUeH s IS KAXKIOr0 o0yyarorerocs
BOSMOXHOCTH NOCTHXKCHHS MATEMaTHYECKOH IOATOTOBKH B COOTBETCTBHH C HEOOXOMHMBIM €My
ypoBHeM. Ha permenue sTux 3aj1a4 HaneseHa IporpaMma o MaTeMaTHKe YriIyGIeHHOTo YPOBHSL.

1.3. Ilnanupyembie pe3yabTaThl:
OcBoenue coxepxanus ydeOHOro npemMera «MaTeMaTHKa» OGECIIEUHBACT ITOCTHIKCHHE
CTYIICHTaMH CIIEAYIOIIUX Pe3yibmMamos:

JHYHOCTHbIE PE3y/ILTAThI OCBOCHHS OCHOBHOI 00pa30BaTe/IbHOM POrpaMMBI
IInanupyeMsle TMYHOCTHEIE pe3ynbTaTsl ocBoerus OOII B yacTy:

JIN4IHOCTHBIE Pe3yIbTAThI 0CBOCHHS OCHOBHOI 06pa30BaTeILHOI IPOrpaMMbI

IInanupyemsle THYHOCTHBIE pe3ybTaThl ocBoeHus OOIT:

JIP/ITH nyX0BHO-HPaBCTBEHHOI0 BOCIHTAHHSA:

JIPJTH1 oco3HaHue MyXOBHBIX [ICHHOCTEH POCCHHCKOro Hapoa;

JIPTH2 chopMupOBaHHOCTH HPAaBCTBEHHOTO CO3HAHHS, STHYECKOTO IOBEIEHHS;

JIPJTH3 c1ioco6HOCTH OIIEHHBATH CHTYALHIO B IPHHAMATH OCO3HAHHBIE PELICHUs], OPUEHTHUPYSICh
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI ¥ IIEHHOCTH;

JIPIH4 oco3nanue TM9HOTO BKIaJa B IOCTPOCHHE yCTOHYMBOTO GYIyIIEro;

JIPTHS oTBeTCTBEHHOE OTHONIEHHE K CBOMM DOIMTENSM U (MIM) APYTHM WICHAM CEMBH,
CO3JaHHIO CEMBH Ha OCHOBE OCO3HAHHOI'O IIPHHSTHS IEHHOCTEH CEMEMHOM >XM3HU B COOTBETCTBHH C
TpaauLusMH HapooB Poccuu;

JIPTB TpyaoBoro BocnuTanus:

JIPTB1 rotoBHOCTE K TPyy, OCO3HaHHE [IEHHOCTH MacTEPCTBA, TPYAOIIOOHE;

JIPTB2 TroTOBHOCTP K aKTHBHOW JEATEIBHOCTH TEXHOJNOTHYECKOM M  COLHMAIBHOM
HaNPaBJICHHOCTH, CIIOCOOHOCTh WHUIMHPOBATh, INIAHUPOBATE M CaMOCTOSTENBHO BBIIONHATE TAKyIO
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JESTENbHOCTD;

JIPTB3 unTepec K pasnudHemM chepam NpodecCHOHANBHOM IeATENBHOCTH, YMEHHE COBEPIIATH
OCO3HaHHBI BBIOOD OyyImell IpodeccHH i peatn30BbIBaTh COOCTBEHHBIE KU3HEHHBIE IUIAHEL,

JIPTB4 roToBHOCTE M CIOCOGHOCTH K 06pa30BaHMIO ¥ caMO0GPa30BaHMIO HA IPOTSKEHHH BCei
JKU3HU;

JIPIB 3K0/10ru4ecKoro BOCHHTAHHA:

JIPOKB1chopMHUpPOBaHHOCTS 3KOJIIOTHYECKOH KyAbTYphl, MOHHMAHHE BIHSHHS COLUATBHO-
O9KOHOMHMYECKHX IPOLECCOB Ha COCTOSIHHE IPUPOIHON M COLMAIBHOM CPE/IBI, OCO3HAHUE INI0OATHEHOTO
XapaKTepa 9KOJIOTHYECKUX Mpo0IieMm;

JIPOKB2 mnanupoBaHHE M OCYIIECTBICHUE NEHCTBUH B OKPYKAIOLICH Cpezie Ha OCHOBE 3HAHHS
[eNIeH yCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA;

JIPSKB3 axTuBHOE HENpHsATHE NEHCTBHI, IPHHOCSIINX BPE] OKPYKAIOLIEH cperne;

JIPOKB4  ymeHHe IIpOTHO3MPOBATH HEGNATONPHSTHBIE  SKOJOTHYECKHE IIOCJIEICTBUS
IPEATNPUHUMAECMBIX JEWCTBHMH, IPEOTBpAIIATh KX,

JIPOBS5 pacimpenue onsITa JeSTeIbHOCTH 3KONOTHYeCKON HAPABICHHOCTH;

JIPITHII neHHOCTH HAyYHOIro NO3HAHHS:

JIPITHII1 chopMHPOBaHHOCTE MHPOBO33PEHHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3sBUTHS HAyKH ¥ OOIIECTBEHHON NMPAKTHKH, OCHOBAHHOIO HA JMAJIOTe KYIBTYD, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETO MECTA B IIOJHKYJIHTYPHOM MHUDE;

JIPITHII2  coBepIneHCTBOBaHME S3BIKOBOM M  YHTATEIbCKOIX KyJIbTypel Kak CpeicTBa
B3aHMOJICHCTBHUS MEX/IY JIIOJIbMHU U II03HAHHS MHPA;

JIPITHII3 oco3naHHe LEHHOCTH HAYYHOH NEATENbHOCTH, TOTOBHOCTD OCYIIECTBIIATH IPOEKTHYIO
1 HCCIIENIOBATENbCKYIO ACATEIbHOCT HHAUBUIYATBHO U B IPYIIIIE.

Meranpeamernbie pe3yIbTaThl 0CBOEHHS 0CHOBHOI 06pa3oBaTe bLHO NpOrpaMMBbI
[Inanupyemble MeTapeAMETHEIE Pe3yIbTaTh! ocBoerns OOIT:
OBiajenne yHuBepcaIbHBIMA y9e0HBIMH I03HABATELHbIMH JefCTBHIMHE:

YVII JIJI 6a30Bble JJOTHYeCKHE TeiiCTBHS:

YVYIII JIA1 caMocCTOSTeNbHO (OPMyIHpPOBATE H aKTyaJIN3UpPOBATh MpoOIeMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

YVYIII JI2 ycTaHaBIMBATh CYIIECTBEHHBIH NpPU3HAK WM OCHOBAHHS IJI1 CpaBHEHHS,
KIacCH(pUKaUU ¥ 0000IIEeHNUS;

YVIIII JIA3 omnpenmensth LenH eSTENBHOCTH, 3a1aBaTh napamMeTpel M KPUTEPHUH HX
JIOCTYOKEHUS;

YVIIJ JI]I4 BLIABIATS 32aKOHOMEPHOCTH M HPOTHBOPEUHS B paccMaTpUBAEMBIX SIBJICHHSX;

YVYIII JIJIS BHOCHTb KOPPEKTHBEI B JESTEIBHOCTH, ONEHHBATH COOTBETCTBHE pe3yIbTaToB
LEJIIM, OLICHUBATh PUCKH IIOCIIEICTBHM IEATENLHOCTH,

YVIIJIJIJI6 pasBuBath KpeaTHBHOE MbIULIEHHE IIPH PELICHAH KU3HEHHbIX npobnem;

YVYIIJ A]1 6a30Bbie Hccien0BaTe/IbCKAE AEHCTBHSA:

YVIII WUJI1 BrameTs HaBBIKAMH Y4eOHO-HCCIICIOBATENLCKOR H IIPOEKTHOM JESATEITBHOCTH,
HaBBIKAMHM Pa3peIleHus mpooieM;

YVYIII U]12 cnocoGHOCTE M TOTOBHOCTH K CAaMOCTOSTEIHHOMY IIOMCKY METOJIOB pEeIleHHS
IPaKTHYIECKUX 3a1a4, IPUMEHEHHIO PA3IMIHBIX METOJOB II03HAHHUS;

VVIII WJ3 oBnaneHwe BHAAMH OESTETLHOCTH IO IIOJIyYEHHIO HOBOTO 3HAHHS, €ro
MHTEPIPETalNH, IPe0Opa3OBaHKI0 M IIPUMEHEHHIO B Pa3iMYHBIX yUeOHBIX CHTYALUSX, B TOM UHCIe
IIPH CO3/IaHUH YIEOHBIX U COLHANBHBIX IPOEKTOB;

YVIII W14 bopMupoBaHye HaydHOrO THIIA MBIIUICHHS, BIaJCHHE Hay4YHO! TEPMHHOJIOTHENH,
KIIFOYEBBIMH ITOHATUSIMH B METOAAMH;

YVITI U5 craBuTh u HOpMYIHpOBATH COOCTBEHHEIE 3a/1aUl B 00pa30BaTeIbHOM AEeITEIPHOCTH
Y )XU3HEHHBIX CHTYaIlHsIX;

YVII] N]16 BBIABIATH NPHYMHHO-CIICACTBEHHBIE CBSI3H H AKTYalH3HPOBATh 3a/1a4y, BBIIBUTaTh
TUIIOTE3y €€ PEINCHHSA, HAXOAUTh apryMEHTHI I/ JOKAa3aTeNbCTBAa CBOMX YTBEPXKICHHH, 3a1aBaTh
IapaMeTpel U KPUTEPUH PELICHHS;
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YV U7 ananusupoBaTh HONTyYEHHbIE B XOIE€ PELICHUS 3a1a49d PE3yNbTaThl, KPATHUECKH
OLICHHUBATh UX JOCTOBEPHOCTH, IPOTHO3MPOBATH U3MEHEHHE B HOBBIX YCIIOBHSAX;

YVIIJI U]I8 naBaTb OLleHKY HOBBIM CHTYalHsIM, OLIEHABATE IpUOOPETEHHBIH OIIBIT;

YVYIIA WN9 paspabaTsiBaTh IUIAH DEINEHHS NPOONEMbI C YYETOM AHAIN3a HMMEIOIUXCS
MaTepHabHBIX U HEMaTEPHATBLHBIX PECYPCOB;

YVIII W10 ocymecTBIATh IieNCHANpPAaBIEHHBIH MOMCK IIEPEHOCA CPEACTB M CIOCOGOB
JEACTBHS B IPOPECCHOHANBHYIO CPENLY;

YVIIA W11 ymeTh NIepeHOCHTh 3HAHWMS B MO3HABATENBHYIO H IIPaKTHYECKYI0 00JacTH
XKHU3HEIEATSIILHOCTH;

YYIIA U112 ymeTs HHTETpUPOBATH 3HAHUS M3 PA3HBIX IIPEAMETHBIX 00IacTeit;

YYIIA V/113 BBIIBUraTh HOBBIE HAEH, TIPEIATATh OPUTHHATBHbIE IOIXOBI K peleHus;

VVIIJI W14 craButh npoGieMsl ¥ 33124, JIOMyCKAtOIHE AIbTEPHATHBHBIC PEIICHMS;

YYIIJ PH pa6ota ¢ undopmanmeii:

YVYII PU1 Brnamets HaBBIKAMH MONydeHHS HHGOPMALNWHM U3 HMCTOYHHKOB Pa3HBIX THIIOB,
CaMOCTOATEIIPHO OCYINECTBIATE IOMCK, aHAIW3, CHCTEMATH3alMI0 M HHTEPIPETAUIO HHPOPMAIUH
Pa3JINYHBIX BUIOB U GOPM IIPEICTABICHHUS;

YVIIJI PU2 co3naBaTh TEKCTH B Pa3sIM4HBIX (hopMaTax ¢ YYETOM Ha3Ha4yeHHus MHopManuu u
LENeBOH ayIUTOPHH, BHIOHpAs ONTHMATBHYIO GOPMy IPEICTABNEHHS U BH3yAIA3AIHN;

VVIIII PU3 omeHHBaTh NOCTOBEPHOCTH, JIETHTHMHOCTD HHQOPMALIUK, €€ COOTBETCTBHE
IIPaBOBBIM U MOPAJIbHO-3THYECKUM HOPMAaM;

YVYIIJI PW4 ucnons3oBath cpenctBa HHOOPMALHOHHBIX 1 KOMMYHHUKALlMOHHBIX TEXHOJIOTUI B
PCIICHAN KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OPraHM3alMOHHBIX 33184 C COOIIOEHHEM TpeboBaH it
OPTOHOMHKH, TEXHHKH 0E30IaCHOCTH, THTHEHBI, PECYPCOCOEPEKEHHS, IPABOBEIX U STHYECKHX HODM,
HOPM HH(OPMALOHHOM O€30IIaCHOCTH;

YVIIJ] PUS Bramets HaBBIKAMH DAcClO3HABAHMS ¥ 3AIIATHI HHpOpManuy, WHGOPMALHOHHOM
6€301acHOCTH JIMYHOCTH.

OBiajenne yHHBepcaIbHBIMA KOMMYHHKATHBHBIMH el CTBHSIMHE:

YK/ O o6menne:

VKT Ol ocymecTBisiTh KOMMYHHKAIIUH BO BCEX chepax Ku3HH;

YKII O2 pacnosnaBaTh HeBepOalbHEIE CPENCTBA OOLIEHHS, TOHUMATH 3HAUCHHE COLIMATBHBIX
3HaKOB, paCIlO3HABATh IPEANIOCHUIKY KOH(IMKTHEIX CHTYAIUH H CMATYaTh KOH(IHKTHL,

YKI O3 Brazets pasmmgHbME ciocoGamMu OGIIEHHSs U B3aUMOIEHCTRHS

YK/ O4 apryMeHTHPOBaHHO BECTH JAHAJIOT, YMETh CMATdaTh KOH(JIMKTHBIE CUTYallUH;

YKJ[ O5 pa3BepHYTO M JIOTHYHO H3Jarath CBOKO TOUKY 3PEHHS C HCIONB30BAHUEM S3BIKOBBIX
CPEICTB;

YKJ{ C/I coBMecTHAsI JeSATEJIbHOCTb:

YK CII1 noHMMAaTh B HCIIOIB30BATh IIPEHMYIIECTBA KOMAHIHON I HHIWBHyaIbHOU pabOTEI;

YK C/I2 BEIOHpAaTh TEMAaTUKy H METObI COBMECTHBIX TEHCTBHIA ¢ Y4YETOM OOIIUX HHTEPECOB U
BO3MOXKHOCTEH KaXKIOT0 WieHa KOJUIEKTUBA;

YK C]I3 npuHHMaTh Lieid COBMECTHOH NeSTENbHOCTH, OpraHW30BEIBATh H KOOPIMHHPOBATH
JEHCTBHS 110 € JOCTIDKEHHIO: COCTABNIATH IUIaH NeifCTBHIA, pacmpenensaTb POl C YY4eTOM MHEHHH
YYaCTHHUKOB 00CYXKIaTh pPe3yIbTaThl COBMECTHOM paGOThI;

VK]l CJI4 oneHHBAaTh Ka4eCTBO CBOEr0 BKJIAAa M KaXKIOTO Y4YaCTHHKa KOMaHIBI B OOIUH
PEe3yIbTaT 10 pa3spabOTaHHBIM KPUTEPHSIM;

YKJI CJIS npemnarats HOBbIE IIPOEKTHI, OLICHHBATH MIEH C MTO3UITUH HOBU3HBI, OPUTHHAIBHOCTH,
IIPaKTUYECKOH 3HAYUMOCTH;

YK C16 XoOpnuHHpOBAaTh M BBIIONHATH PaboTy B YCIOBHSX peanbHOro, BUPTYAIBHOTO H
KOMOHMHHMPOBAaHHOTO B3aUMOIEHCTRUS;

YK CI7 ocymiecTBISTh IO3MTHBHOE CTPATETHYECKOE IOBEICHUE B Pa3IUYHBIX CUTYaIHsX,
IIPOSIBJIATH TBOPYECTBO U BOOOpaKeHHE, OBITH HHUIIMATHBHBIM.

PerynsTuBHBIE yHHBepcaibHbIE yaeGHbIE qeliCTBHS
Osnazenne yHHBEPCAILHBIMH PETy IATHBHBIMH el CTBHSMH:




YPJ CO camoopranuzamus:

YPII COl caMOCTOSTENBHO OCYIIECTBISTH II03HABATENBHYIO JESTEIBHOCT, BBISBISTE
IpoONIeMBI, CTaBUTh W (HOPMYITHPOBATh COOCTBEHHBIE 3aadd B 06Pa30BATENBHON NEATENHHOCTH H
XU3HEHHBIX CUTYaIlHsX;

YPII CO2camoCTOATENEHO COCTABIATH IUIAH DEIIEHHs HPOOGTEMBl ¢ YUETOM HMMEFOLIUXCS
PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M IIPEAIOYTEHUI;

YPJI CO3 naBaTh OIIEHKY HOBBIM CHTYALHsIM;

YPJ1 CO4 pacuupsTs pamky y4e6HOTO IpeMeTa Ha OCHOBE JIMYHEIX NPE/IIOYTCHHUIL;

YPJ[ COS5 nemate OCO3HaHHEIA BBHIOOp, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
peIleHue;

VYP]I1 CO6 oneHuBaTh MPHOOPETEHHBIH OITBIT,

YPII CO7 cmoco6cTBOBaTS (HOPMHPOBAHHIO M MPOSBICHUIO IMAPOKOH 3PYAUIMH B pa3HBIX
00J1acTsX 3HAHMH, IOCTOSHHO HOBBIIATE CBOM 06Pa30BaTeNbHbIH U KyJIbTYPHBIA YPOBEHE;

YPJI CK cam0KOHTpPO.IB:

YPJI CK1 naBath OlIeHKY HOBBIM CHTYalHsM, BHOCHTh KOPPEKTHBEI B JESTENbHOCTD, OICHUBATE
COOTBETCTBHUE PE3YIHTATOB IIEJISIM;

YPJI CK2 BrameTh HaBBIKAMH NO3HABATENBHOM pPEeIIEKCHH KaK OCO3HAHHS COBEpIIAEMBIX
JCHCTBUI U MBICIIUTENLHBIX IIPOLIECCOB, UX PE3YIBTATOB H OCHOBAHHIL;

YPJI CK3 ucnons30BaTh nmpueMsl pedIeKCHH IS ONEHKH CUTYalluH, BEIOOpA BEPHOTO PEIIEHHS;

YPJ| CK4 ymeTh oneHHBATh PHCKY H CBOEBPEMEHHO IIPHHAMATE PELIEHHUS 110 UX CHIKEHHIO;

YPJI U 5MonH0HAIbHBIN MHTEJIEKT, IIPeNI0IATA0MIHI chopmupoBaHHOCTE:

YPJI DUl camoOCO3HaHHs, BKIIOYAIOIIETO CIOCOOHOCTh IOHHMATH CBOE SMOLIMOHAIIBHOE
COCTOSIHKE, BUNCTD HANPABICHUS PAa3BUTHS COOCTBEHHON SMOIMOHANBHOM Cephl, GHITh YBEPEHHBIM B
cebe;

VYPJI OH2 caMoperyiupoBaHHS, BKIIOYAONIETO CaMOKOHTpOJIb, YMEHUE IPHHMMATH
OTBETCTBCHHOCTH 33 CBOE IIOBEACHHUE, CIIOCOOHOCTh aJaNTHPOBATECS K SMOIMOHAIBHBIM M3MEHEHHMSIM
H TIPOSIBIIATH THOKOCTB, OBITh OTKPHITHIM HOBOMY;

YPJl DU3 BHyTpeHHEH MOTHBAINH, BKIOYAIOMIE CTPEMJICHHE K TOCTHKEHHMIO LU H YCIEXY,
ONTHMH3M, HHUIHATUBHOCTh, YMEHHE IEHCTBOBATH, HCXOIS U3 CBOMX BO3MOXKHOCTEIL;

YPJI 514 smMnatum, BKIIOYAOmel ClI0COGHOCTD TOHUMATE MOIHOHATBHOE COCTOSHIE IpPYTUX,
YHUTBIBATE €TO IPH OCYIIECTBICHHH KOMMYHHKALHH, CIIOCOOHOCTD K COYYBCTBHIO H CONEPEIKHBAHHIO;

YPJI OU5 couuanbHEIX HABBIKOB, BKIIOYANONIAX CIHOCOOHOCTS BBEICTPaWBaTh OTHOIIEHHS C
APYTHMH JIONLMH, 3200 TUTHCSL, TIPOSIBIIATH MHTEPEC U paspelnaTh KOH(IHKTEL,

VP IIC npunsiTue cebs 1 APYrux Jroaeii:

VP IIC1 npuHHMAaTE ce6s, TOHUMAs CBOM HEAOCTATKH 1 JOCTOMHCTBA;

YPJI IIC2 mpuHHMaTh MOTHBEI M apTyMEHTEHI APYTHX JIIOJIH IpH aHaIU3e pPe3yJbTaToB
JIeATEIBHOCTH;

YPJITIC3 npusHaBaTh CBOE IPAaBO M NPaBO JAPYTUX JIEOAEH Ha OLTHOKH;

YPJII1C4 pasBuBath CIIOCOGHOCT IOHUMATH MHP C [IO3UIHHA JPyroro 4esoBeKa.

Ilo yuebHOMY mpenmery '"Maremaruka" (6a3oBbiii YPOBEHb) TpeOOBaHHS K IPEIMETHBIM
pe3ynbTaTaM OCBOCHHS 0a30BOr0 Kypca MaTEMATHKHU JOJIKHEI OTPaaTh:

1) Banenne MeTOAMHU NOKa3aTeNBCTB, ANMTOPUTMAMHE PEIICHHS 3a/(a4; yMeHHue hopMyITHPOBaThH
ONpPENCNICHNUS, aKCHOMBI H TEOPEMBL, IPUMEHSTh MX, IPOBOJUTE JOKA3aTeIbHBIE PACCYKICHHS B XO/IE
pelneHus 3a1ay;

2) ymeHHe ONEpUPOBATH MOHATHSAMH: CTENEHb WYHCIA, JTOTapupM UHCIa; YMEHHE BBINOJIHSTh
BEMMHMCJICHHE 3HAYEHWH U 1peoOpa3’oBaHMs BBHIDAKEHHA CO CTENEHAMH H Jorapu(MaMmy,
IpeobpasoBaHus APOOHO-PALHOHAILHEIX BEIPAXKEHHUIL;




3) yMeHHe oONEpHPOBAThH IIOHSATHSMH: palMOHAIBHEIE, HPPAMOHANBHBIE, IOKA3aTEeTbHEIE,
CTETICHHBIE, JIOTapH(PMHUIECKUE, TPUTOHOMETPHYECKHE YPABHEHHUS ¥ HEPABEHCTBA, HX CHCTEMBL

4) yMeHHEe ONEPHpOBATh NOHATHAMH: (YHKUHMS, HEUpepbIBHASA (YHKIWS, MPOU3BOIHASL,
TepBOOOpasHasi, OPE/EEHHbIN HHTETPA; YMEHHE HAXOAUTh IPOU3BOIHBIE JTEMEHTAPHBIX (BYHKIHA,
HCHOJIB3Ysl CNIPaBOYHBIE MaTepualbl; HCCIENOBaTh B IPOCTEHINMX CiydasX (yHKIMH Ha
MOHOTOHHOCTb, HAaXOJWTh HAWOONbIIME ¥ HAMMEHBIIME 3HAYeHWs GYHKUMiA; CTPOUTH rpadukud
MHOTOYICHOB C HCIIOJIB30BAaHMEM allllaparta MaTeMaTH4ecKOTO aHaIW3a; MPUMEHSATH MPOH3BOIHYIO
IpA PEIIEHUM 33139 Ha JIBIDKCHHE, PEIIaTh IPaKTHKO-OPHEHTHPOBAHHEIE 33Ul HA HAMOOJbIIHE U
HaMMEHBIINE 3HAYCHUS, Ha HAXOXKIEHHE ITyTH, CKOPOCTH U YCKOPEHHS;

5) yMmeHue ONepHpPOBATH IOHSTHSMH: DANMOHANBHAS (YHKIWS, MOKA3aTeIbHAS byHKIHS,
cTeneHHas GyHKUMA, JorapudMuuecKas (YHKIMS, TPHTOHOMETPHYECKHE GbyHKIMM, oOpaTHEBIE
$yHKUME; yMeHHE CTPOMTH IpaduKh M3yHeHHBIX (YHKIHI, HCIOIb30BATH rpaduKy IpU M3YYEHHH
NIPOIECCOB W 33aBUCHMOCTEH, IPU PENICHHH 3afad M3 JPYrHX Y4YeOHBIX HPeIMETOB W 3a1au u3
PeabHON XU3HH; BEIPAXKATh QOPMYIIaMH 3aBUCHMOCTH MEX/Ty BETHIHHAMY,

6) yMeHHe pemaTh TeKCTOBbIE 3aa9i Pa3HEIX THIIOB (B TOM YHCIE Ha IIPOLICHTHL, JOJIM U YacTH,
Ha JBMXXCHHE, PabOTy, CTOMMOCTb TOBapOB M YCIyT, HAJIOTH, 3a/aud M3 OOIACTH YIIPaBICHUS
MHYHEIME A CEMEHHBIMM (MHAHCAMM); COCTABJIATh BBID&KECHHS, YPABHEHHS, HEDABEHCTBA M HX
CHCTEMBI II0 YCIIOBHIO 3a71a4H, MCCIIEN0BATE [OJYYEHHOE PENICHHE U OLEHUBATH IIPaBIONONO0OHOCTD
pE3yIbTATOB,

7) yMEHHe ONEpHpPOBaTh IOHSTHSIME: CpelHEe apH(pMETHUECKOE, MelnaHa, HawuOobllee U
HANMCHDIIIEE 3HAYCHUS, pa3MaX, MUCIEPCHs, CTAHAAPTHOE OTKJIOHEHHE YHCIIOBOrO Habopa; yMeHHe
M3BJICKaTh, HHTCPIPETUPOBATh HH(OPMALMIO, MpPEICTaBICHHYIO B TabNMIax, Ha AMarpamMMax,
rpaduKax, OTpaXaroyi0 CBOKCTBA PEaNbHEIX IPOLECCOB 1 SIBJICHUH;, IIPEJCTABIATh HHPOPMALHIIO C
TIOMOIIIBIO TAOJAIl ¥ MATPAMM; HCCIIEIOBATh CTATHCTHYECKHE JAHHBIE, B TOM UHCIIE C IIpUMEHEHHUEM
rpaQuIeCcKuX METONOB U BIEKTPOHHBIX CPEICTB;

8) yMEHHE ONEpUpOBaTh HOHATHSAMH: CIyYaiHBIH ONBIT 1 CIy4aiiHOe COOBITHE, BEpOSTHOCTH
CITy4aiiHOr0 COOBITHS; YMEHHE BBIYHCIIATH BEPOSTHOCTH C HCIOIb30BAHHEM rpapU9ecKuX METOMOB,
IPUMEHSTH (OPMYIIbI CIIOXKEHHS. ¥ YMHOXEHHS BEPOSTHOCTEH, KOMOMHATOpHBIE (hakThl ¥ (HOPMYIIEI
TIpY PEIICHUM 3a11ad; OLEHUBATH BEPOSTHOCTH DPEATBHBIX COOBITHI; 3HAKOMCTBO CO CIIydYailHBIMHU
BCJIMYMHAMH, YMECHHE NPHUBOIUTH IPHUMEPHI MPOSBICHUS 3aKOHA OOJBIIMX YHCET B IIPUPOIHEIX H
OOIIECTBEHHBIX SBJICHHSX,

9) ymMeHue omepupOBaTh IOHSTHSMH: TOUKa, IPAMas, IIOCKOCTS, IIPOCTPAHCTBO, IBYTPAHHBIH
YTOIL, CKpCIIMBAIOIHUECS NPSMBIE, NapaUIeIbHOCTh U NEPNEHANKYISIPHOCTD IPSIMBIX H ILIOCKOCTEH,
YTOJL MEXY IPAMBIMH, YTOJl MEXITY IIPSMO# U IUIOCKOCTBIO, YTOI MEXAY ILIOCKOCTSMH, PACCTOSHHIE
OT TOHYKH 1O ILIOCKOCTH, PACCTOAHME MEXAY HPSMBIMH, PACCTOSHHE MEXIY ILIOCKOCTAMHM; yMEHHE
HCTIOIE30BATE NPH PEIIECHUH 3371a9 U3YYCHHbIE (aKThl H TEOPEMBI IIAHUMETPUH; YMEHHE OLICHUBATE
pasMepbl 00BEKTOB OKPYIKAIOIIETO MUPA;

10) ymeHwe omepHpOBaTE IOHSTHSMH: MHOTOIDAHHHK, CedeHHeE MHOTOIpaHHHKa, KyO0,
Tapajiesienunen, NpusMa, MUpamuia, $urypa W MOBEPXHOCTh BpAIICHHS, LHIHHAD, KOHYC, Lap,
cbepa, cedeHus GUrypsl BpallleHHs, INIOCKOCTB, KACAFOIIASICS cepsl, UIMHApPA, KOHYCa, IJIOMIANb
TIOBEPXHOCTH TMHPaMHUIBL, TPU3MBL, KOHyca, WWIMHApA, IUlomans cdepsl, o6beM Kyba,
TIpAMOYTONBHOTO  Napajlielenuea, MHPaMUIbl, TpPU3MBL, IHMIMHAPA, KOHyca, INapa; yMeHHEe
H300paXaTb MHOTOTPAaHHHKH H TOBEPXHOCTH BpAIICHHS, WX CEYEHHS OT PYKH, C IIOMOIIBIO
HCPTCXKHBIX HHCTPYMEHTOB M JNIEKTPOHHBIX CPEICTB; yYMEHHE pAaClO3HABaTh CHMMETDHIO B
IPOCTPAHCTBE; YMEHHE PACIIO3HABATH IIPABHIIbHBIE MHOTOIPAaHHUKH;

11) ymeHue omnepupoBaTh IOHSTHSAMH: IBH)XEHHE B IPOCTPAHCTBE, MONOOHBIE ¢burypsr B
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IIPOCTPAHCTBE; UCIIOJIb30BaTh OTHOIIEHHE ILIOMIaIeli MOBEPXHOCTEH U 00BEMOB MOJOOHBIX QUTYpP mpH
PELICHUH 337134,

12) yMeHMe BBIYUCIIATH F€OMETPUYECKHE BEJIUYUHBI (IIMHA, YTojl, TUIOMaak, 00BeM, IIOMaIb
IIOBEPXHOCTH), HCTIONIB3YS H3YUEHHBIE (POPMYIIBI U METO/IEI,

13) ymeHume onepHpoBaTh MOHATHAMH: IPSIMOYTOJIbHAS CHCTEMA KOOPIMHAT, KOOPAMHATHI TOYKH,
BEKTOP, KOOPJMHATHI BEKTOPA, CKaLIPHOE IIPOU3BENICHUE, YTOI MEXIY BEKTOpaMH, CyMMa BEKTOPOB,
IPOU3BEIEHUE BEKTOPA HA YHCIIO; HAXOAUTH C IIOMOINBIO U3yYEHHBIX (GOPMYIT KOOPIMHATEI CEPEIUHE
OTpE3Ka, paCCTOSHUE MEXTy TBYMS TOYKaMH;

- 14) ymenwe BHIOMpaTh NMOIXOAIIMN H3YYEHHBIM METOX Ui PEIIEHHS 3aJadd, PacIo3HABATh
MareMaTuyecKude (aKkTel B MaTeMaTHYeCKHe MOJEIM B MPHPOTHBIX M OOLIECTBEHHBIX SBICHHAX, B
HCKYCCTBE; YMEHHE NPHUBOIAWTH IPHMEPHI MaTEMAaTH4ECKMX OTKPBITHH DPOCCHICKOM W MHpOBOM
MaTeMaTH4YECKONA HAyKH.

ITo yyeGHomy mpemmety ""MaremaTuka' (yriyOJeHHBIH yPOBEHB) TPEOOBAHHKS K IIPEIMETHBIM
pesynpTaTaM OCBOEHHS YINIyOJEHHOTO Kypca MaTeMaTHKHM JOJDKHBI BKIIOYATh TpeOOBaHHS K
pe3yJibTaTaM OCBOEHHS 6a30BOT0 Kypca H JOTIOJHUTENBHO OTPAXKATh:

1) yMeHue omepupoBaTh MOHATHSAMH: OINpENETIEHHE, aKCHOMa, TEOPEMa, CIEICTBHE, CBOMCTBO,
IPU3HAK, JOKa3aTeNbCTBO, PaBHOCHIIBHBIE (DOPMYJIHMPOBKH; yMeHHe (GopMymHpoBaTth 0OpaTHOE H
IIPOTHUBOIIOJIOKHOE YTBEP)KIACHHE, NPHBOJUTH IPHUMEPHl W KOHTPIPHMEPHI, HCIOJIL30BAaTh METOJ
MaTeMaTH9eCKOd HWHIYKIUM; IPOBOJUTH JOKa3aTelbHBIC pACCYXKIECHHS IIPH pEIIEHHM 3ajady,
OLIEHMBATE JIOTHYECKYIO IIPABIIBHOCTE PACCyKICHHMIA;

2) YMEHHE OIIEPUPOBATH MOHATHSIMHU: MHOXECTBO, ITIOAMHOXECTBO, OoIl€palii Haa MHOXXECTBaMU;
YMEHHE HCIIOJIb30BaTh TE€OPETUKO-MHOXECTBEHHBIN arIapar Ajd ONHACAaHUA PEaAlIbHBIX IPOIECCOB U
SIBJICHUM 1 IIpH pCIICHHUHU 3aa4, B TOM YHCJIC U3 JPYTHX yqe6HLIX MpEAMETOB,

3) yMenue onepupoBaTh IOHATHAMHU: Tpad), CBS3HBIA rpad, AepeBo, UK, rpad Ha IIOCKOCTH;
YMEHHE 3a/1aBaTh W ONMCHIBATH rPadbl Pa3IMYHBIME CIIOCOOAMHE; HCIIONB30BaTh rpadbl IPH PEIICHUH
3amay;

4) ymeHHe CBOOOIHO ONEPUPOBATH MOHATUSIMH: COYETAHHE, IEPECTAHOBKA, UHCIO COYCTAHHIA,
YHCII0 IEePeCTaHOBOK; 6MHOM HEIOTOHA; yMeHHe NPUMEHSTh KOMOWHATOPHBIE (BaKTHl B pacCy KICHHUS
JUISL pEeIeHHs 3a1aY;

5) YMCHHC OIICpHPOBATh IIOHATHUAMH: HATypaJbHOE YHCJIIO, II€JIO€ YHCJIO, OCTATOK IIO MOZIYJIXO,
PallHOHAIIBHOE YHCJIO, MPpAllMOHAIBHOE YHCIIO, MHOXECTBA HaTypaJibHbIX, LEJIbIX, palliOHAJIbHBIX,
JEHCTBUTEIHHBIX YHCCJI; YMEHHUE UCIIOJIb30BATh IIPHU3HAKH AECIHUMOCTH, HAUMEHBIITHH 06IHI/II71 ACIIATEIIb
U HAaUMCHBIICC 06IIICC KpaTHO€, aJIrOPUTM EBxuna IIpH pEHICHUH 3aa4; 3SHAKOMCTBO C pa3In4YHbIMH
MIO3UIIUOHHBIMH CHCTEMAaMM CUHCIICHUS

6) ymeHHe CBOOOIHO ONEPHPOBATH IIOHATHSMH: CTEIEHb C IENBIM IOKa3areneM, KOPEHb
HAaTypajlbHOM CTENEHM, CTENEHb C pAlMOHAIBPHBIM IIOKa3aTelieM, CTENE€Hb C [EHCTBHTEIHLHBIM
(BeleCTBEHHBIM) OKA3aTeNeM, JOrapi(M YKCIIa, CHHYC, KOCHHYC ¥ TAHTE€HC IPOM3BOJILHOTO YHCIIA;

7) yMeHME OIEpHPOBATh MOHATHSIMH: TOXIECTBO, TOXKIECTBEHHOE IPe00pa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CHCTEMA YPaBHEHHH M HEPABEHCTB, PaBHOCUJIBHOCTh YPaBHEHUH, HEPABEHCTB U CHCTEM,
palMOHAIBHEIE, HppanrOHaJIbHbIE, II0Ka3aTeIbHBIE, CTEIICHHBIE, JorapuMuyecKue,
TPUTOHOMETPHUYCCKHE YPaBHEHHS, HEPABEHCTBA U CUCTEMBI; YMEHUE pellaTh YpaBHEHUsI, HEPAaBEHCTBA
H CHCTEMBI C IIOMOINBIO DPa3JIMYHBIX IPUEMOB; DEIIaTh YpPAaBHEHHUS, HEPABEHCTBA WU CHCTEMBI C
IMapaMeTpPOM; IPUMEHATE YPaBHEHHUsI, HEPABEHCTBA, UX CUCTEMBI [JIS1 PEIICHUS MaTEMaTHUYECKHUX 3a0a4
Y 33]1a4 U3 pa3/IM4YHbIX 00J1acTell HayKu U pealbHOM KH3HHU;
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8) yMeHue CcBOOOIHO OIEpHPOBATh MOHATHAME: rpaduk GyHKIMM, oOpaTHas (QyHKIHMS,
KoMIo3uius GyHKIMH, nuHeiHas GyHKIMS, KBafpaTuyHas GyHKIHUS, CTENEHHAs QYHKIMS C LETbIM
IIOKa3aTeNleM, TPUTOHOMETpHYECKHE (YHKIMH, OOpaTHBIE TPHTOHOMETPHYECKHE (YHKIMH,
IoKa3aTeNnbHas H Jorapupmuueckas (QyHKIMH; yMEHHE CTPOUTH rpadukd (YHKIHH, BHITOIHATH
npeobpa3zoBaHus rpaduKoB GYHKIIHIA;

YMEHHE HCIONB30BaTh rpaduky (QyHKIMH I H3ydeHHs MPOLECCOB M 3aBHCHMOCTEH IIpH
PEIICHUH 3a/la4 U3 APYTHX YYeOHBIX NMPEAMETOB M M3 DPEalbHOM JXH3HH; BBIPAXATh (GOpMyIaMH
3aBHCHMOCTH MEXIY BETHINHAMHU;

YMEHHE CBOOOJHO OIEPHPOBATH MOHATHSAMH: YETHOCTh (YHKIMH, NEPHOTMYHOCTH (YHKIMWH,
OTPAaHMYEHHOCTh (QYHKUHMH, MOHOTOHHOCTh (YHKIHMH, 3KCTPEMyM ()YHKIHH, HauOOJbIIEe |
HanMeHpIIee 3HAYCHNUs QYHKIMU Ha IPOMEKYTKE; yMEHHE [IPOBOIMTE HCCIeOBAHAE ()YHKIIH;

YMCHHE HCIONB30BaTh CBOUCTBA U Ipaduku QYHKIMH JUIT PELIeHHUs ypaBHEHH, HEPABEHCTB 1
3aja4 ¢ mapaMeTpaMu; M300paxaTh Ha KOOPAMHATHOH IUIOCKOCTH MHOXECTBA PEIleHHH ypaBHEHHIA,
HEPABEHCTB U UX CHCTEM;

9) yMeHHe CBOGOITHO OIEPHPOBATH TMOHSATHAMH: MOCIEIOBATENLHOCTS, apudmMeTHyeckas
TIPOTPECCHs, FeOMETPHUYECKas MPOrPecChsl, OECKOHEUHO YOBIBAIOIAs reOMETPHYECKas MPOTPECCHS,
YMCHHE 3a[1aBaTh MOCIEI0BATEILHOCTH, B TOM YHCIIE C IOMOIIBIO PEKYPPEHTHEIX (OPMYIL;

10) ymeHue omepupoBaTH MOHSTHSMH: HENPEPHIBHOCTH (YHKIMH, ACHMIITOTEI rpaduka
$yHKumm, TepBas M BTOpas NPOM3BOAHAS (YHKIHH, TEOMETPHYECKUH U (PU3HYECKHH CMBICIT
IPOM3BOJHOH, IEPBOOOpa3Hasl, ONpPENeTICHHBIN HHTErpan; yMEHHe HAXOIWTh ACHMIITOTHI rpaduka
(YHKUME; yMeHME BBIYHCISTH IPOM3BOJHBEIE CYMMBI, IPOM3BEIEHHS, YaCTHOrO H KOMIIO3HUITHH
(yHKUMH, HAXOTHTH ypaBHeHMe KacaTeNbHOH K rpaduky (QYHKIUM; yMEHHME HCIONB30BATh
TIPOU3BONHYIO VLSl NCCIE0BAHHS QYHKIMHA, 171 HAXOXICHHs HAWIYULIETO PEMeHHs B IPUKIALHBIX,
B TOM HHCIIC COLHAIBbHO-9KOHOMHYECKHX W (U3MYECKUX 3ajayaX, JUIS ONpeAENeHHsS CKOPOCTH H
YCKOPCHHS; HAXONUTH IUIOMAMM M OOBEMBI (GUIYP C TMOMOIIBIO HHTErPata; NPUBOIHUTH IPHMEPSI
MaTeMaTHECKOT0 MOJEIHPOBAHHUS C IOMOMIBIO MU GepeHIHATBHBIX YpaBHEHHIA;

11) yMeHue OneprpOBaTh MOHATHSMH: KOMILIEKCHOE JHCIIO, CONPSIKEHHBIE KOMILTEKCHBIE qHCIa,
MOZIylb M apryMCHT KOMIUIEKCHOTO 4YHCIa, (popma 3amicH KOMIUIEKCHBIX YHceN (TeoMeTpHYecKas,
TPUTOHOMETpHYECKas M anreOpauyeckas); yMeTb NPOM3BOIUTH apH(pMETHUECKHe MeHCTBHS C
KOMIUICKCHBIMH YMCIIAMH; TIPUBOUTE IPUMEPH] HCIIOIb30BaHHUSI KOMILIEKCHBIX YHCEIT,

12) ymeHme cBOOOZHO ONEPHPOBATH MOHSTHSIMY: cpenHee apHMeTHUYECKOe, MeauaHa,
HauOOIbIIee U HANMEHbIIEe 3HAYCHHS, Pa3Max, TUCTIEPCHs, CTAHAAPTHOE OTKIOHEHHE JUIs OIHCAHMS
YHMCIIOBRIX NAaHHBIX; YMEHHE HCCIIE0BATh CTATHCTMYECKHE NAHHEIC, B TOM YHCIE C IIPHMEHEHHEM
rpapu9ecKuX METOOB H JIEKTPOHHBIX CPECTB; rpaduuecKy HCCIeI0BATh COBMECTHbIE HalOmroneHus
C IIOMOIIBIO AUArPaMM PACCEUBAHMUS U TUHEHHON PETrPECCHH;

13) yMeHwme HaXOIWTH BEpPOSTHOCTH COOBITHH C HCIOIb30BAHHEM rpadHYecKHX METOJOB;
TIPUMEHSTH /UL PENICHHS 3a1a4 (OPMYIIBI CTIOXKEHHS H YMHOXEHHS BEPOSTHOCTEH, HOPMyILy IOIHOM
BEPOATHOCTH, (opMyny BepHymmn, koMOHHATOPHBIE (baKTHI H (GOPMYIIbI; OLEHHBATD BEPOSITHOCTH
PeaIbHBIX COOBITHI; YMEHHE ONEPUPOBATH IOHSTHSIMH: CiydYaifHas BEIHYHHA, pACIpeescHUE
BEPOATHOCTEH, MATEMaTHYECKOE OXMIAHHME, NHCIEPCHS U CTaHAAPTHOE OTKIOHEHHE CIydaiHOM
BENIMYUHBI, QYHKIMH pacIpesieNIeHHs ¥ IUIOTHOCTH PaBHOMEPHOTO, [IOKA3ATENHHOTO 1 HOPMAaJIBHOTO
pacrpesieNieHuii; yMEHHe UCIOJB30BaTh CBOMCTBA H3YYCHHBIX PAacIpeNeNeHHH [ PElICHHs 3a1ad;
3HAKOMCTBO C IOHATHSMHM: 3aKOH OONBIIMX YHCEN, METOIBI BBIOOPOYHBIX HCCIIEHOBAHMI; YMEHHE
NPHUBOUTE IPUMEPEI IPOSBICHUS 3aKOHA GOJIBIINX YHCEN B IPHPOIHBIX M OOLIECTBEHHBIX SBICHHSX,

14) ymenue cBOGOAHO OIEpPHUPOBATH NMOHATHAMH: TOYKA, HPSMasi, ILIOCKOCTH, IIPOCTPAHCTBO,
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OTPE€30K, Jy4, IUIOCKHH Yroji, J[ABYIPaHHBIA YTOJ, TPEXTPaHHBIA Yroj, I[EepeceKaroIMecs,
HapajiesbHble W CKPEIMBAIOIIUECS MPSMBIE, MapaIENbHOCTh U MEPIEHIUKYISPHOCTE MPAMBIX H
IIOCKOCTEH, YTOJI MEXAY IPSMBIMH, YTOJI MEXIY IPSIMON U ILTOCKOCTBIO, YTOJI MEXIY IIOCKOCTSIMHY;
YMCHHC HCIIOJB30BATh IPH PENICHHWH 3a1a4 W3y4eHHbIE (BaKTHl M TEOPEeMbl [UIAHUMETPHH; YMEHHE
OLCHUBATL Ppa3MEPhl OOBEKTOB B OKPYXAIOIIEM MHpPE; YMEHHE ONEPHUPOBATH IIOHSITHAMH:
MHOTOTPAaHHUK, CEICHHE MHOTOrPaHHHKA, IIPABUJIBHbIA MHOTOTPAaHHHK, IPH3Ma, NUpaMua, GUrypa u
TIOBEPXHOCTb BpAIICHUS, IUIHHAP, KOHYC, map, cdepa, pasBepTka MOBEPXHOCTH, CEYEHHS KOHYCA U
[UMH]pa, Mapajie/lbHbIe OCH HJIM OCHOBAHMIO, CEYEHHE INapa, INIOCKOCTb, Kacaromascs chepsl,
LMITMHApa, KOHYCa; yMCHUE CTPOUTh CEYCHHE MHOTOTDAHHHKA, H300paXkaTh MHOTOTPAHHUKH, (GHTYpPHI
1 TOBEPXHOCTH BPAIICHUS, UX CEYCHHMs, B TOM YUCIE C TOMOIIBIO SNEKTPOHHBIX CPEICTB; YMEHHE
TPHMECHSTE CBOHCTBA TEOMETPUYECKHX (QHUTYP, CaMOCTOSTENBHO (OPMYIHPOBATH OIpENETEH S
M3Y4aeMBIX (GUIYp, BBIIBMIaTh THIIOTE3Hl O CBOMCTBAX M IPH3HAKAX reOMETpHYECKUX (uryp,
00OCHOBBIBATh HIIM OINpPOBEPraTh HMX; YMEHHE MPOBOIUTH KacCUHKAIMIO QUrYp IO pa3IM4HBIM
NPU3HAKaM, BBEITIOIHSATE HEOOXOUMBIE TOTIONHHUTENHEIE TOCTPOSHHUS,

15) ymenue cBoGOIHO OmEpHUPOBATH MOHSTHSMY: ILIOMATD ¢urypsl, 06seM GHUrypsl, BeTudHHA
YIa, pacCTOSHUE OT TOYKM J0 TUIOCKOCTH, DACCTOSHHE MEXAY NPSMBIMH, DACCTOSHHE MEXKLY
TLIOCKOCTSMH, TLIOMANb CQepbl, MIOmans MOBEPXHOCTH MUPAMUIBI, IPHU3MBL, KOHycCa, IMIMHIpA,
00BeM Kyba, IpsMOYrOIbHOTO NapajIelenuena, NHMPaMHIbI, TPU3MBL, LMIMHIpPA, KOHYCa, LIapa;
YMEHHE HaXOIUTh OTHOLICHHE 0OBEMOB OIOOHEIX BUTYD;

16) ymeHme CBOGOIHO ONEPHPOBATH MOHSTHUIME: ABHXKCHHE, MapajyielIbHbI IEpEHoC,
CAMMETPHS Ha IUIOCKOCTH M B IIPOCTPAHCTBE, IIOBOPOT, MpPeoGpa3oBaHHe IOXOOHS, MOZOOHEIE
¢uryper; yMeHHe pacro3HaBaTh paBHBIE W MOZOOHEIE urypsl, B TOM uHCIIe B IpHPOJIE, HCKYCCTBE,
dpXUTCKTYpe; YMCHHE HCIOJIb30BATh ICOMETPHYECKHE OTHOIICHHS, HAXOIUTh TEOMETPHYECKHE
BEJIMYHHBI (AIMHA, yTOJ, IIOIans, 00beM) IIPH PELICHAN 3a1a4 U3 JIPYTHX y4eOHBIX IPEIMETOB U U3
peaJIbHOM KU3HHU,

17) ymenue cBOGOIHO OmEPHPOBATH MOHATHAME: IPSIMOYTONbHAS CHCTEMA KOOpPIIMHAT, BEKTOP,
KOOPIMHATEI TOHKH, KOOPIMHATEI BEKTOpa, CyMMa BEKTOPOB, IPOM3BENEHHE BEKTOPA HA HHCIIO,
Pa3IOKEHAE BEKTOpA IO 6a3HCy, CKANSIPHOE MPOH3BEIEHHE, BEKTOPHOE IIPOHM3BEIEHHE, YTOJI MEXIY
BCKTOpaMH; ~ yMEHHE HCIIOJIB30BATh BEKTOPHBIA M KOODAMHATHBIA METON IS  pelIeHHs
TCOMCTPHIECKHX 3a11a U 33129 IPYTHX Y4EOHBIX [PE/IMETOB; OLEPUPOBATH MOHATHAMH: MATPULA 2 X
21 3 X 3, onpe/ieNTUTe b MATPHIIB], T€OMETPHIECKUH CMBICTT OIIPEIEITUTEIS,

18) ymMeHHe MoneTHPOBATE pealbHBIE CHTYALMH HA S3BIKE MaTeMaTHKH; COCTABIISTh BRIPAKEHHS,
YPaBHCHHS, HEPABCHCTBA U X CHCTEMEI 0 YCIOBHIO 3a/1a4H, HCCIEA0BATh MOCTPOCHHBIE MOJIENH C
HCIIONB30BAHMEM  alapara  ajireOphl, HMHTEPIPETHPOBATh IONYYECHHBI pPe3ylTbTaT; CTPOHMTH
MAaTEMaTHICCKHE MOZCIH C MOMOMIBIO F€OMETPUYECKHX IIOHSATHH ¥ BEIMYMH, PEIlaTh CBS3aHHBIE C
HHMH NIPAKTHYECKUE 3a/1a91; COCTABIIATE BEPOSTHOCTHYIO MOJIENb H HHTEPIIPETUPOBAT IOy YCHHBIN
PE3YyJIpTaT; pelmaTh MpPUKIaJHbIe 3aJa9d CPENCTBAMH MAareMaTHYeCKOTO aHAM3a, B TOM YHCIIE
COLMATILHO-9KOHOMHUYECKOTO ¥ (PH3HIECKOr0 XapaKTepa;

19) ymeHue BBIOMpaTh MOAXOMAIMIM MeTON IS pelmeHus 3aJa4yM; IOHMMaHHe 3HAYHMMOCTHU
MaTeMaTHKH B H3y4CHUU NPUPOJHEIX U OOIIECTBEHHBIX IIPOIIECCOB U SBIEHHUI; YMEHHE PACIIO3HABAT
POSIBJICHUE 3aKOHOB MATE€MAaTMKH B HCKYCCTBE, YMEHHME NPHBOAMTH IPUMEPHl MaTeMAaTHUYECKHX
OTKPBITHH POCCHICKON H MHPOBOM MaTeMaTHYECKON HAYKH.
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2. CTPYKTYPA U COAEPXXAHUE YYEBHOI'O TIPEIMETA

2.1. O0nem yqedHOro npeaMera u BUABI yueGHOi paGoThI

Bup yue6Hoii pa6oTsI

O0BeM yacos

O0bem 00pa3oBaTeIbHOM POrPaMMBbI 277
CamocrosiTensHast paboTa 79
Cymmaphast yqeGHast Harpy3Ka Bo B3auMo/iefiCTBHH ¢ IpenogaBaTe/iem 198
B TOM YHCIIE:
TEOpETUYECKOE 00yUeHHE 40
NPaKTUYECKHUE 3aHATHS (€CIIH IPETYCMOTPEHO) 152
KOHCYJIbTaIl{ 4
[IpomexyTodHas aTTecTanus B GopMe sK3aMeHa 4
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3. YCJIOBHUA PEAJIMALIASA ITIPOTPAMMBI YYEBHOI'O ITIPEJMETA

3.1. insi peanusauuu MPOrpamMMbl yueGHOro NpeaMeTa AONKHBI ObIThH NpPeIyCMOTpPEHbI
cleqylolHe cnelHalbHbIe MOMEIeHH:
KabuHer, ocHamennbii obopynoBanuem: 15 cronos, 30 cTyiwes, Jocka yueOHas, MEPEHOCHO
TIPOEKTOP, 3KPaH, HOYTOYK, JIOKajlbHas BEIYHCIUTENbHAS CETh C JOCTYIIOM K pecypcaM ceTu VIHTepHer.
3.2. Undopmanuonnoe oGecneyenne peaausannu NporpamMmei
Jns peanusauuu mporpamMMbl GuGIHOTedHbI (OHI 06pazoBATENHHON OPraHM3ALMH JOJDKEH
UMETh NeYaTHbIE H/HIIM SNIEKTPOHHBIE 06pa3oBaTelbHbIe U HHYOPMALMOHHBIE PECYPCHI, PEKOMEHIYEMbIE
AJIsL KICTIONIBb30BaHMs B 00pa30BaTeIbHOM IPOLIECCE.
3.2.1. lleyaTHbIE U3NAHHA:
1.I'puropees B.I1., Cabyposa T.H. Maremaruka. Pexomennosano ®I'BY «®UPOy B
KayecTBe yueOHHKa ISt UCIIOJIb30BaHUS B y4yeOHOM npolecce
o0pa3oBaTeNbHBIXOpPraHU3alui, peanusylomuMm mporpammsl  CIIO 1o TeXHUYECKHM
crnenuansHocTaM. M3narenbekuii ueHTp «Akagemusy, 2020
2. Artanacsn JI.C. T'eomerpust (10-11 knacc) - yueGHUK 1151
obuieo6pasopaTenbHEIX yupexaenuit. [Ipocsemenue. 2008 r.
3.Boromonos H.B. IlpakTuueckue 3aHATHS 10 MaTeMaTHKe: y4eGHOE OCOOHUe
AJISl CTYZICHTOB CPEHMX CMELHATbHBIX YUeOHBIX 3aBEACHUI.
Bricm. mk., 2007r.
4.boromonos H.B., IT.M.Camoiinenko MatemaTuka: yueOGHHK st CTYAECHTOB
00pasoBaTelbHBIX YUPEKACHUH CPEHEro NpodecCHOHATBHOrO 06pasoBaHus.
Hpoda, 2006r.
5.Janko ILE., ITono A.T'., Koxesnukosa T.5. Bricinas MateMaTyka B
YIPOXHEHUSIX U 3a/1auax (B ABYX 4acTsx), 2006r.
6. Omenpyenko B.I1., Kyp6arosa 3.B. Maremaruka: yueGHoe nocobue ais
CTyZICHTOB 00pa30BaTeNbHBIX YUPEXICHNH CpeaHero NpodheccHoHaIbHOTO
o6pazoBanus. — Pocros u/]1: ®enuxc, 2007r.

3.2.2. DneKkTpoHHbBIe H3AaHHS (JIEKTPOHHBIE pecypehi)

http://en.edu/ru — ectecTBeHHOHAYUHBII MOpTAIT;

http://schools.techno.ru — caiit «llkonsl B iHTepHETEY

http://www.school.edu.ru — poccuiickuii 06pasoBarebHbIi nopTain

http://www.alleng.ru- caiit «O6pasoBarebHble pecypchl WHTepHeTa LIKOJIBHUKAM M CTYAEHTaM;
www. fcior. edu. ru (MHbOpMaLHOHHEIE, TPDEHUPOBOYHEIE M KOHTPOJIbHbIE MaTepualsl);

www. school-collection. edu. ru (Equnas konexkuyuy nudpoBEIX 06pazoBaTebHBIX peCypcoB).

3.2.3. JIonOJHHTE/IbHbIE HCTOUHHKH

1. I'puropees B.I1., F0.A.JlyGuncKuii DeMEHTH! BHICIIEH MATEMATHKM:
Y4EOHHUK [JIs1 CTYIEHTOB 00Pa30BATENbHBIX YUPEXKIECHUH CPeIHEro
npogeccronansHoro oopasosanus. Msnarensckuii neHTp «AKazemus», 2004r.

2. Caaksan C.M., A M.T'onbaman, J1.B.JlenucoB 3agauu mo anrebpe U Hauajam
aHanu3a: nocobue nis yvamuxcs 10 — 11 xn. IMpoceemenue, 2005r.
3. Illnnaves C.M. Hauana Beicieii MaTeMaTiku: nocobue a1 By3os. Jipoda, 2002r.

3.2.4. Ilepuoanyeckue U3IaHHSA:

1. T"azera «Poccuiickas razeray
2. TI'azera «O6nacTHas razera
30



4. KOHTPO.Ib 1 OIIEHKA PE3YJIbTATOB OCBOEHWS IPEAMETA

KoHTpouis 1 OLieHKa pe3yIbTaToB OCBOCHUs yueOHOro npeamera «MareMaTrkay OCyIleCTBISETCs
npernofasareieM B paMKaX TEKYLIEro KOHTPOJs W TNpPOMEXYTOYHOHW aTTecTalud WHIMBUAYATbHBIX
00pa3oBaTEeNbHBIX JOCTIKEHUH — IEMOHCTPUPYEMBIX 00YYarOMIMMUCS 3HAHW, YMEHUH M KOMIIETEHLHA.

Texymmii KOHTPONb MNPOBOAMTCS MpeNoJaBaTelieM B MPOLECCE IPOBENEHMS MHMCHMEHHBIX
MPOBEPOYHBIX paboT, a TaKkKe BBHITIOJIHEHUS CTYACHOM MHIWBUIYAIBHBIX TBOPYECKMX 3aJaHMM, 3alUTHI
npoeKkToB. QOPMbl ¥ METOMBI KOHTPOJIA, IPHMEHsIEMble NPEeNnojaBaTe/ieM /Uis OLEHUBAHHS NPEIAMETHBIX
PE3yJILTATOB, IIPEICTaBleHb! B Tabnule 1.

O6y4enne mo y4ueOHOMy IpeIMeTy 3aBepliaeTcs MPOMEXYTOYHOM aTTecTanueli B (opme
9K3aMeHa.

JU1s TeKylero KOHTpONs M NPOMEKYTOYHOM aTTecTaly MpenojaBaTeieM pa3pabaThIBAIOTCS
Gonapr ouenounerx cpeacts (®OC), KoTopble BKIHOYAOT B ceOsi MENArOrMYecKhe KOHTPONBHO-
W3MEPUTENIbHBIC MaTepuallbl, PeHa3HAUYCHHEBIE [JI ONpENEICHHUsS COOTBETCTBUS (MM HECOOTBETCTBHUS)
MHIVBUAYaTIbHBIX 00pa30BaTENbHEIX JOCTMXKEHHI OCHOBHBIM MOKAa3aTelsM pe3yJbTAaTOB MOIATOTOBKH
(Tabnuua).

Tabnuna 1
KoHTpoIIb 1 OLieHMBaHNe NPEIMETHBIX PE3y/ILTaTOB
OcHoBHbIE NOKa3aTe/u ®opMBI H METOABI

IIpeameTHBbIE pe3yJIbTaThI OTPAKAIOT OLIEHKH pe3yJIbTATOB KOHTPOJISI M OLleHKH

YPoBeHb 00y4eHHOCTH MaTeMaTHKH
6a3zoBoro Kypca (6) u yriy6ieHHOro Kypea

)
OIlEpUPYET OCHOBHBIMHU Brimonnenue

16) ymeHwe onepupoBaTh  TOHATHAMM: | MaTeMaTHYECKHUMH NPaKTUYECKUX U
ONpPENCICHUE, aKCHOMa, TEOPEMA, CIIEACTBUE, | MOHATUSMHU, BIAEET KOHTPOJIbHEIX 3aJJaHuH,
CBOJCTBO, TIpU3HAK, AOKa3aTeIbCTBO, | MeTOJaMH JOKAa3aTeNbCTB, | pelIeHUE 3aJaHuii Ha
PaBHOCHIIBHBIE  QOPMYIMPOBKHM;  yMeHHe alIrOpUTMamu, 3aYETHOM 3aHSTHU U BO
$opmynuposats obpatHoe U | apryMeHTHUpys CBOU BpEMs 3K3aMeHa

TNIPOTHBOIIOJIOXKHOE YTBEPHKACHNE, NPHBOIUTE | pacCykIeHHs
NPUMEPEl M  KOHTPIPUMEDHI, MCIOJIL30BaTh
METON MareMaTU4YecKoi HWHIYKLNH;
NIPOBOJMTH J0KA3aTENILHBIE PACCYKAECHUS MPU
pelIeHWH 3a/lay, OLIEHUBATh JIOTMYECKYIO
MPaBUJIBHOCTb pacCyXIACHUM;

ly) BnameHue MeTomamH [0Ka3aTelbCTB,
aNrOpUTMaMH  DELICHUs 3aJay; yMEHHe
GopMynupoBaTh OMNpEAECHUs, AKCHOMBI U
TEOPEMBI,  NPUMEHATh WX, MPOBOIHTH
JOKa3aTeNbHbIE  PAacCyXAEHHUS B  XOJ€
pelieHus 3anad

6y) yMeHHe peliaTh TEKCTOBHIE 3aJaud
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pasHBIX TUNOB (B TOM YKCJE Ha MpPOLIEHTHI,
JONM W 4YacTH, Ha [BW)XEHHe, pabory,
CTOMMOCTb TOBapOB U YCJYT, HaJOTH, 331341
U3 00JacTH  ynpaBleHUS JIMYHBIMM M
CeMEHHBIMU ¢buHaHCaMM); COCTaBJISITh
BBIDKECHUS, YPaBHEHUS, HEPAaBEHCTBA M MX
CHCTEMBI IO YCJIOBMIO 3aJayM, HCCIEAOBATh
NOJIyYeHHOE  peIleHHe W OLIEHMBaTh
NpaBAONOJ00HOCTh pe3yJIbTaTOB;

26) yMeHMe ONEpUPOBAThL  MOHATHAMU:
MHOXXECTBO, IOJMHOXECTBO, OTNEpalMd Haj
MHOKECTBaMH; YMEHUe UCII0JIb30BATh
TEOPETUKO-MHOXXECTBEHHBI  ammapar s
ONKMCaHMs peaJIbHBIX MPOLECCOB U SABJIECHUN U
IIpY pelICHWH 3a/ay, B TOM YUCJIE U3 OPYruX
y4€OHBIX MPEIMETOB;

ly) BnageHue MeTomamM JIOKAa3aTeNbCTB,
QIrOPUTMaMM  peIleHUs  3aiay; yMEHHe
(bopMyIMpOBaTh ONpENENeHs, aKCHOMBI U
TEOPEMBI,  NPUMEHATH WX,  IMPOBOJMTH
NOKa3aTeJbHblE  PAaCCYXIEHHUS B  XOJE
pelueHus 3a1ay

OIEPUPYET OCHOBHBIMU
MaTeMaTU4eCKUMHU
NIOHATHUSAMU U3 TEOPUH
MHOJKECTB, BlaJieeT
METOJaMH J10Ka3aTeJbCTB,
aJIrOpUTMaMH,
apryMEHTHpPYs CBOM
paccyXaeHus

36) ymeHue omnepupoBaTh MOHATHAMH: rpad,
CBsA3HBIA Trpad, nepeBo, wuKi, rpad Ha
TUIOCKOCTH; YMEHUE 3alaBaTh M OIKMCHIBATH
rpagul pa3InYHbIMU crnocobamu;
UCIOJIb30BaTh I'padbl NpU pelIeH!H 3a1ay;

8y) yMeHHe OmepHpoBaTh  MOHATHAMHU:
Cly4yaHBIi OMNBIT M Cly4aiHOE COOBITHE,
BEPOSTHOCTH CIy4aWHOro COOBITHS; YMEHHE
BBIYUCJIATE BEPOATHOCTH C HCHOJB30BaHHEM
rpau4ecKux METOJOB; NPUMEHATL (OPMYJIbI
CIOXEHMSI ¥ YMHOXXEHHUS BEpPOSTHOCTEH,
KOMOUHATOpHBIe GakThl U (OpMyNBEl IIpH
pelleHNH 3aJa4; OLEHMBAaTh BEPOATHOCTH
peanbHBIX  COOBITHH;  3HAKOMCTBO €O
CITy4yalHBIMU BEIMYMHAMY; YMEHUe
NPUBOAUTE TNPUMEPH! TIPOSBICHHUS 3aKOHa
OONBIIMX  YHMCENl B NPUPOIHBIX U
OOLIECTBEHHBIX SABJICHUAX;

ONEPUPYET OCHOBHBIMHU
MOHATHAMH TEOPUHU TpadoB
U TEOPHUH BEPOATHOCTEH
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46) - ymeHue  CcBOOOZHO  OMNEPHUPOBAThH
MIOHATUAMM: COYETAHUE, NIEPECTAHOBKA, YHCIIO
COYETaHWH, YHCIO NEepPEeCTaHOBOK; OHWHOM
HrroToHa; yMEHHUe NPUMEHSTh
KOMOUHATOpHbIE (aKTBl M PacCyXIEHUs IS
peLIeHus 3a1ay;

8y) yMeHue omnepupoBaTh  MOHATHAMHU:
ClIy4yallHBI ONBIT U Cly4aiiHOe COOBITHE,
BEPOSATHOCTL CJIy4aifHOrO COOBITHS; yMEHME
BBIYHCIIATh BEPOSATHOCTH C MCIOJIB30BAHUEM
rpauYecKuX METOJOB; MPUMEHITE HOPMYIIBI
CIIOXKEHMS M YMHOXEHHS BEPOSTHOCTEM,
KOMOWHATOpHBIE (aKTel W (GOpPMyNsl Ipu
peLIeHNH 3a]ay; OLIEHUBATh BEPOATHOCTHU
peanbHBIX  COOBITHH;  3HAKOMCTBO  CO
Clly4yalHBIMH BEJIMYMHAMM; yMeHUe
NPUBOJMTL IIPUMEPHl MpPOSIBIEHMS 3aKOHA
OONBIIMX  4Yucel B TPUPOJHEIX U
OOILECTBEHHBIX SIBJICHUSX;

56) yMmeHue ONEepUpOBaTh  IOHATUSIMHU:
HaTypajibHOE YUCIIO, 11eJI0€ YKCJI0, OCTATOK I10

MOAYIIIO, paloHaIbEHOE YHUCJIO,
UppaliOHaIbHOE YKCIIO, MHOX€ECTBA
HaTypaJbHBIX, LETIBIX, palMoHaNIbHEIX,
JEHCTBUTEIBHEIX YUCe; YMEHHE
HCIIOJIE30BaTh NpU3HAKH JETUMOCTH,
HauMEHBIIHH o0muii JIENINTEND U

HauMeHbllee obliee KpaTHO€, ajroput™m
EBxnupa IIpH pC€IICHHUM 3a1a4, 3HAKOMCTBO C
Pas3siMYHbIMK  TNO3MLIUOHHEIMHU CUCTCMaMHU
CUHUCJICHUS,

7y) ~yMEHUE ONepuUpoBaTh  MOHATHUAMHU:
cpenHee apudmeTHyeckoe, MeJuaHa,
HauOonbllee ¥  HauMEHblee 3HAYEHHs,
pasmax, IMCIEPCUsl, CTaHIAPTHOE OTKJIOHEHHE
YKCJIOBOr0 Habopa; YMEHHE M3BJIEKATh,
UHTEPIPETUPOBATh uHpopmaluo,
NPEICTaBIEHHYIO B Tabaunax, Ha
auarpamMax, — rpagukax,  OTpaXKaroILyrO
CBOMCTBA pealbHBIX NPOLIECCOB U SIBIEHMIA;
OpEACTaBiATh HMHQOpMALMIO C  TMOMOIIBIO
Tabauly U auarpamm; UCCIIe0BaTh
CTaTUCTHYECKHE [aHHble, B TOM YHCIE C
INPUMEHEHHEM TpadHuecKMX METOJOB U

HaXOJUTh 3HAYEHHUS KOPHS
HaTypaJbHOM! CTENEHH,
CTEINEHU C PaLlMOHABHBIM
NI0KAa3aTeNeM, UCIIONb3Ys
IIPYA HEOOXOAUMOCTH
BBIUUCIIUTENBHBIE
YCTpPONCTRBa;
TN0JIb30BaThCsl OLIEHKOU U
NPUKUIKON ITpU
NPaKTUYECKHX pacyerax;
BBIYUCIIATE 3HAUEHUS
YHCJIOBBIX U OYKBEHHBIX
BBIPa)KEHUH, OCYIECTBIISAS
HEeOOXOaUMEIE
NOJICTAHOBKHU U
npeoOpa3oBaHus
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JIEKTPOHHBIX CPEACTB,

66) ymeHue  CBOGOOHO  ONEPUPOBATH
TIOHATHSAMH: CTENEHb C LIENBIM IOKa3aTeseM,
KOpEHb HaTypalbHOW CTENEHM, CTENEHb C
pallMOHaNbHEIM IOKa3aTejeM, CTENEeHb C
JEHCTBUTENBHBIM (BemmecTBEHHEBIM)
nokasarenieM, JjorapupM umcia, CHHYC,
KOCHHYC ¥ TaHT'€HC NTPOM3BOJILHOIO YUCIA;

2y) yMEHHE ONepHpoBaTh  MOHATHUAMHU:
CTeNeHb YHCNa, JorapudMm uucna; yMeHue
BBIMIOJIHATE  BBIUMCIEHWE  3HA4E€HUH U
npeoOpa3oBaHUs BRIPAKEHUHM CO CTENEHAMU U
norapupmamu, npeoOGpasoBaHus  APOOHO-
palMOHAIbHBIX BBIPAXKEHHUI;

HaXOJMThb 3HAYECHUS KOPHS
HaTypaJIbHOM CTENEHH,
CTENEHU C PALMOHATBHBIM
TI0Ka3aTesieM, Jorapudma,
UCIIOJB3YS MPH
HEO0XO0AUMOCTH
BEIYMCITUTEbHEBIE
YCTpOHCTBa;
M0JIb30BaTLCSA OLEHKOW U
NIPUKUIKOU MpHU
NPAKTUYECKUX pacyeTax;
BBIYHCIIATE 3HAYECHUS
YHCJIOBBIX U OYKBEHHBIX
BBIPaXKEHH, OCYIIECTBIISAS
HEoOXoAuMBIe
IIOJICTAHOBKH U
npeobpa3oBaHus

70) yMeHUE ONEpPUPOBaTh  IOHATHUSIMU:
TOXJECTBO, TOXKAECTBEHHOE NMpeobpa3oBaHue,
ypaBHEHHE, HEpaBEHCTBO, CHCTEMa ypaBHEHHIH
U HEpaBeHCTB, PaBHOCHJIBHOCTH YpaBHEHWI,
HEPaBEHCTB M  CHCTEM, palHOHAJbHBIE,

HUppaliOHaJIbHEIC, IOKa3aTeCJIbHbIC,
CTCIICHHEIC, JIOFapI/I(i)MI/IquKI/IC,
TPUT'OHOMETPUYCCKUE YpPaBHECHHUA,

HEPaBEHCTBA M CHCTEMBl; YMEHHE peIlaTh
YPaBHEHMs, HEpPaBeHCTBA M CUCTEMBI C
NOMOLIBIO  PasIMYHEIX IIPUEMOB; peELIaTh
YPaBHEHHs, HEPaBeHCTBA M CUCTEMBl C
11apameTpom; TIPUMEHSATD ypaBHEHHS,
HEpaBEeHCTBA, WX CHCTEMBl i pEIleHHs
MaTeMaTUYEeCKUX  3a1ady M 3a7ay = u3
pasnuuHbIX obnacTell Hayku U peanbHOi
KU3HU;

3y) yMeHHEe OmepupoBaTh  MOHATHUSIMU:

paLyoHaNbHEIe, UppaLKOHaNbHBIE,
TI0Ka3aTebHEIE, CTENEHHEIE,
aorapudmMuyeckue, TPUTOHOMETPUYECKHE

YPaBHEHUS U HEPABCHCTBA, UX CUCTEMBI,

peliaTs ypaBHEHHUS,
HEPaBEHCTBA, NPOCTeinue
CHCTEMEI YpaBHEHU,
UCIIOJIB3Ysl, B TOM YHUCIIE,
CBOMCTBa (yHKLHi U ux
rpaduku
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80) ymenue  CcBOOOJHO  OMEpPUPOBATH
NOHATHAMM: rpaduk QyHKIMH, oOpaTHas
GyHKUUS, KOMNO3MLUS (YHKIMMH, JMHEHHas
GyHKLus, KBagpaTHuHas QYHKLUS, CTENEHHAs
byHKIMA c LEJbIM NI0Ka3aTeeMm,
TPUTOHOMETPUYECKUE (YHKIMH, OOpaTHBIE
TPUTOHOMETPUYECKUE byHKIMH,
HIOKa3aTresbHas U Jorapudmuyeckas
GyskumMu;  yMeHHE  CTPOMTH  rpaduKu
GyHKUMHA,  BBINOJNHATE  NPeoGpa3oBaHUs
rpadukoB GyHKILHIA;

yMeHHe UCIIOJIE30BAaTh rpaduku
GyHKUMH N9 M3yYeHHMs IIPOLECCOB U
3aBUCUMOCTEH TP PEIIeHHH 3a/iay U3 APYTHX
y4EOHBIX MpPEIMETOB U M3 pealbHOl KU3HHU;
BBIp@XaTh (OpMyJaMH 3aBUCHMOCTH MEXILY
BEJIMUMHAMM;

yMEHUE CcBOOOJIHO ONEpUPOBATh
NIOHATUSAMU: 4YETHOCTb ¢yHKLMY,
NEPUOAMYHOCTE (QYHKLUM, OrPaHHYEHHOCTH
¢dyHKUUY, MOHOTOHHOCTB byHKIMY,

OKCTPEMYM  QYHKUUHM, Haubojbllee U
HauMeHbllee  3HaueHUs  (yHKIMHA  Ha
TPOMEXKYTKE; yMeHHe IPOBOAUTH
uccienoBanue QyHKIUH;

YMEHHME HCIOJIb30BaTh CBOMCTBA U
rpa@uku QyHKUMN ISl pelieHns ypaBHEHMUIA,
HEpPaBEeHCTB M 3aJad C MapaMeTpaMu;
M300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH
MHOXECTBa PElLIeHUI ypaBHEHUH, HEpaBEHCTB
U UX CHCTEM;

5y) yMeHue OmNepupoBaTh IOHATHUAMHU:
pauMoHainpHas  (QYHKUUS, [OKa3aTelbHas
byHKLuS, CTEeNeHHas byHKLMS,
norapudmuyeckas byHKLHS,
TPUTOHOMETPUYECKHE (DYHKIMH, OOpaTHEIE
Gyskumyu;  ymeHue  cTpouTh  rpaduKu
M3Y4YEHHBIX QyHKLUH, UCTI0NB30BaTh TpaduKu
IPpY H3YYEHUM TPOLECCOB M 3aBHCHMOCTEIA,
NpY pEIleHUM 3aJad U3 JPYruX Y4eOHBIX
OpeMETOB M 3a7a4 M3 pealbHOW IKM3HH;
BeIpaXxaTh (GopMyIaMy 3aBHCUMOCTH MEXIY
BEJINYHHAMH;

OTpefieNIATh 3HAYECHUS
GbyHKLMH, 3a1aHHBIX
pasiIu4HBIMU criocobamu;
OIHUCHIBATH MO TpaduKy U B
MIPOCTEULIMX CIyYasx Mo
¢dbopmyIie moBeaeHUe U
cBOiicTBa (yHKLIMH,
HaXOIWUTh UX HAUOOJIbIIIHE
Y HauMEHbIlMe 3HAUeHHUs
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96) ymenwe  CcBOOOZHO  OIEPHpPOBATH
HOHATUSIMHU: M0CJIEOBATENBEHOCTD,
apupmeTHyeckas nporpeccus,
reOMETpUYEcKass Mporpeccus, OECKOHEYHO
yOBIBalOIas IeoMETPUYECKasl MPOrPecCHs;
YMEHHE 3a/1aBaTh I10CIE€J0BATEILHOCTH, B TOM
YHCJIe C MOMOIIBIO PEKYPPEHTHBIX GOpMyI;

4y) yMeHHe ONepUpoBaTh  MOHSTHAMH:
GbyHKUuS, HenpepbIBHas byHKLMS,
NPOU3BOMIHAs, IEPBOOOpa3Has, ONpeAeIeHHbIN
MHTerpajl; yYMEHWE HaXOJWTh MPOM3BOJHEIE
3JIEMEHTaPHBIX byHKLMiA, UCTIONB3YS
CIpaBOYHBEIE MaTepHuallbl; HCCIEeN0BaTh B
IPOCTEUIINX ciydasx byHKIUH Ha
MOHOTOHHOCTb, HaXOIWUTh HaAWOOJBIIKE WU
HalMEHbIIME 3HA4YeHHs QYHKUUN; CTPOMTH
rpa@uKM MHOTOUWIEHOB C MCIOJNb30BaHHEM
anmapara MaTeMaTHYeCcKoro aHanusa;
NPUMEHATh MPOU3BOAHYIO NpH pELICHUH
3aja4 Ha JBWXKEHHE; pellaTh MNPaKTHKO-
OPUCHTHUPOBAHHBIE 3a7a4l Ha HAWOOJbLIME U
HalMEHBIIKME 3HAYEHHS, Ha HaXOXKAEHHE
IYTH, CKOPOCTH U YCKOPEHHUS

OIEPHUPYET MOHATHAMU
MaTeMaTUYECKOTO
aHanusa;

BBIYHCIIATH TPOU3BOIHBIE
Y NEpBOOOPA3HEIE
Pa3NNYHBIX QYHKIWH,
UCIIOJIB3YS CTIPaBOYHEIE
MaTepuasbl;

106) yMeHHe oOmNEpUpPOBATH MOHATHAMHU:
HETIPEPEIBHOCTE  (DYHKLHHM,  aCHMMITOTHI
rpapuka yHKuMM, TmepBai W BTOpas
npousBoaHas QYHKLHUH, T€OMETPUYECKHH H
duznyeckuit CMBICI IIPOM3BOJHOM,
nepBooOpasHas, OINpeNeseHHbI MHTErpar;
YMEHUE HaxOOWTh AaCUMNTOTHl rpaduka
(GyHKUMH; yMEHHEe BBIYHMCIATH MPOU3BOLHBIE
CYMMBI,  NPOM3BENEHHUS,  YacTHOrO U
KOMIO3ULMHA (QYHKLUN, HAXOIUTh ypaBHEHHE
KacaTeabHOH K rpaduky hyHKIuK;

YMEHHE HCIIOJB30BaTh TNPOU3BOJHYIO
st UCCIIeIOBaHUS byHKIMH, ISt
HaxXOXICHUSI  HAWJIy4Yllero  pelleHus B
NPUKIANHBIX, B TOM UYHCJ€ COLMAIBHO-
O9KOHOMHYECKMX U (PU3MYECKUX 3a1ayax, AJIs
ONpeleNieHUsl  CKOPOCTH M YCKOPEHHS;
HaXxoIWTh TMJomand M o00beMBl ¢uryp c
TIOMOIBIO MHTErpana; NPUBOIUTE MPUMEPEI
MaTeéMaTHU4eCKoro MOOCIIUPOBaHUS C
TIOMOIIBIO TH(depeHIMaNIBHEIX YPaBHEHUIA;

¥ccnenoBath (QyHKIMHU Ha
MOHOTOHHOCTb, HAXOIUTh
HaubonbIIKe U
HaVMEHbLINE 3HAYCHUS
GyHKIWMH, CTPOUTE
rpa¥Kyu MHOTOUJIEHOB U
NPOCTENIUX
palMoHaIBHBIX QYHKIMIM ¢
HCIIO0JIb30BaHKUEM arlnapara
MaTeMaTHYECKOro
aHaju3a;
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4y) yMeHMe ONEpHpOBaTh  MOHATHIMM:
byHKLu, HenpephIBHAs byHKLHS,
NpOM3BOJIHAA, IEPBOOOpa3Has, OnpeneIeHHBIN
WHTErpajl; yMEHHE HaXOIWUTh TNPOHM3BOJHbIE
3JIEMEHTaPHBIX byHKUMA, UCTIONB3YS
CNIPaBOYHBIE MaTepUalbl; MCCIeNoBaTh B
NpocTedMX  chaydasX  QYHKIMH ~ Ha
MOHOTOHHOCTb, HAaXOAWThb HauOOJbLINE U
HauMEHbLIME 3HAueHUs (QyHKIMH; CTPOUTH
rpa@¥KM MHOTOYJIEHOB C HKCIOJIB30BaHUEM
anmnapara MaTeMaTUYeCcKOro aHalu3a;
NPUMEHATE TPOU3BOJHYIO IIPH  pELICHUH
3aJay Ha J[BW)XKCHHE; pelarh IMPaKTHKO-
OpPMEHTHPOBAHHBIE 33aJa4i Ha HauOOJbLIME U
HaMMEHBIIME 3HAUEHUS, HA HaxOXIECHHUE
TNYTH, CKOPOCTH M YCKOPEHHS;

116) yMmeHue oOmnepupoBaTh IOHATUSAMM:
KOMILJIEKCHOE 4UCIIo, COTIPSIKEHHBIE
KOMILIEKCHBIE YHCNa, MOAYIb M apPTyMEHT
KOMILIEKCHOrO  4yucna, ¢opma  3ammcu
KOMIIJIEKCHBIX ~ 4ucen  (reoMeTpuyecKas,
TPUTOHOMETpHYECKass M  anrebpanyeckas);

YMETH TNPpOU3BOIUTH aqu)MeTI/I‘-IeCKI/Ie
JIeicTBus (¢ KOMIIJICKCHBIMU yucjiaMu,
IpHUBOOUTH IPpUMEPBI HCIIOJIb30BaHUA

KOMITJICKCHBIX YHUCEJI,

OIEpUPYET MOHATHEM
KOMILIEKCHBIX YHCEN, U
JECUCTBUM HaJl HUMH,
apryMEHTUpYs CBOE
pelieHue

126) ymenue CcBOGOJHO  OMEPUPOBATH
NOHATUAMM:  cpeJHee  apu(MeTHUYECKOe,
MeluaHa, HauOonbpllee W  HaAMMEHBIIEE
3HAUYCHWs, pasMax, JUCIEpCHs, CTaHAapTHOE
OTKJIOHEHWE Ul  ONHCAHUS  YHUCJIOBBIX
JaHHBIX; yMeHue MCCIIE10BATh
CTaTHCTUYECKUE JaHHBIE, B TOM UYHCJIE C
NPUMEHEHHEM TIpadUuecKux METOJOB M
3JIEKTPOHHBIX CPEJCTB; rpaduyecku
HCCIIENIOBATh COBMECTHBIE HAOJNIOJEHUS C
NOMOIIBK ~ JMarpaMM  pacCeMBaHUS U
JIMHENHOM perpeccuu;

7y) yMEHUE ONEepHpOBaTh  IMOHATUSIMMU:
cpenHee apudMeTHyecKoe, Me[uaHa,
Haubonpllee W  HaUMEHbIlee 3HAYEHMS,
pasmax, IUCTIepCHUsi, CTAaHIaPTHOE OTKJIOHEHHUE
YHUCIOBOrO  HaboOpa; YMeHHWE H3BJIEKATh,
MHTEpIIPETUPOBATh MHpOpMaIHIO,

OIepUpPYyeT OHOBHBEIMHU
TOHATHUSAMMU CTAaTUCTHUKH,
UCCIIEAYET COBMECTHEIE
HaOIIOAEHHUS C TOMOLIBIO
J¥arpamm, B TOM YHCJIE C
NpUMEHEHUEM
rpa¢u4ecKuxX METOIOB U
3JIEKTPOHHBIX CPEJICTB
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NPEACTaBICHHYIO B Tabnuuax, Ha
ayarpammax, — rpadukax,  OTpaXaroIlyro
CBOMCTBa peaJbHBIX TPOLECCOB W SBJICHUI;
NPEACTAaBIATh HMHQOPMALMIO C IOMOLIBIO
TabauILL u Jrarpamu; UCCIe0BaTh
CTaTUCTUYECKHE JaHHBIE, B TOM YHUCIE C
NDUMEHEHHEM TrpaduyecKuX METONOB U
3JIEKTPOHHBIX CPEJICTB;

136) ymeHue HaXOUTh BEPOSTHOCTH COOBITHUIA
C MHCIOJB30BaHUEM TrpadUYeCKUX METOMIOB;
NPUMEHATL I/ peIleHus 3amad  (opMyJIbl
CIIOKEHHMS W YMHOXEHHS BEpOSTHOCTEH,
dopMyny mOJHOM BeposTHOCTH, (opMyTy
bepnynnu, koMOuHaTOpHBle  (akTel M
(bopMyiBl; OLIEHUBATh BEPOSTHOCTH PEabHBIX
COOBITHI; yMEHHE ONMEepHPOBATH MOHATHUAMU:
ciyyaitHas BEJIUYHHA, pacnpezeneHue
BEPOATHOCTEH, MaTEeMaTHYEeCKOe OXKUIaHUE,
JUCIIEPCUS W CTaHJApTHOE OTKIOHEHHE

CiIy4aifHOM BEJIMYMHBL, byHKIUH
pacrpe/esienis ¥ IUVIOTHOCTH PaBHOMEPHOTO,
NI0Ka3aTeIbHOTO " HOPMaJIbHOTO
pacripefe/ieHuii;  yMEHHe  UCIOJb30BaTh

CBOMCTBA M3YYEHHBIX paclpeleieHuil s
pelleHus 3aay; 3HAaKOMCTBO C IOHATHAMMU:
3aKOH OOJBLIMX YMCEN, METOABI BHIOOPOUHKIX
UCCIIEIOBAaHMH; YMEHHE NMPUBOAUTH NPUMEPHI
NpOSBJIEHUs] 3aKOHa OONBINKMX 4YHCENl B
IPUPOAHBIX U OOIECTBEHHBIX SIBICHHSX;

8y) yMeHue OmnepupoBaTh  INOHSTHIMHU:
Clly4yaHBI ONBIT M Ciy4yaiiHOE COOBITHE,
BEPOSITHOCTH CJIy4ailHOrO COOBITHS; YMEHHE
BBIYUCJIATE BEPOATHOCTH C HCIMOJIB30BAHUEM
rpauyecKux METONOB; MPUMEHATH (GOPMYIIBI
CIOKEHHMSI M YMHOXEHHS BEPOSTHOCTEH,
KoMOuHaTopHele (axkTel U GopMmynasl mpu
peIleHHH 3a/a4y; OLECHMBAaThb BEPOSTHOCTH
peanpHBIX  COOBITUH;  3HAKOMCTBO  CO
CITy4aiiHBIMU BEIUYMHAMU; yMeHUe
NPUBOAUTE TPHUMEPHl TPOSBICHUS 3aKOHa
OoNnpIUMX  YHMcenl B TOPHPOAHBIX U
0OIIECTBEHHBIX SBJIEHUSIX;

OIepupyeT OCHOBHBIMH
TMIOHATUSIMU  TEOPHU
BEPOSITHOCTEH, UCTIONB3YS
rpaguyecKrue MeTO I
peleHus 3anay
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146) ymeHue cBOOOAHO  OmMEepUpOBaTH
NOHATHAMHU: TOYKa, TNpsAMas, IUIOCKOCTb,
IIPOCTPAaHCTBO, OTPE30K, JIy4, MIOCKUH yro,
JABYI'PaHHBIM  yroj, TpEXTpaHHBIA  Yroi,
niepecekaromuect, napaJuiejbHble %}
CKpelMBaroLyecss NpsMble, MapalelbHOCTh
u NEepNEeHIUKYISPHOCTh IPSMBIX U
IUIOCKOCTEH, Yrojl MEXAY TMpPsMBIMH, Yol
MEXAy MPSIMOH M IIOCKOCTBIO, YrOJl MEXIY
IUIOCKOCTSMM; yYMEHHE HCIOJNb30BaTh TpH
pelleHyHt 3a1a4 U3y4eHHBbIE (GaKThl U TEOPEMBI
MIIAHAMETPUM; YMEHHE OLEHMBATh pa3Mephl
OOBEKTOB B OKpYXKAlOLIEM MHPE; YMEHHE
ONepupoBaTh MOHATHAMH: MHOTOTPaHHHUK,
CEUYeHHE  MHOTIOrpaHHMKA,  MPaBUIIBHBIN
MHOTOIpaHHUK, NIpU3Ma, nupaMuza, Gpurypa u
NIOBEPXHOCTh BpPALICHUS, LUJIMHIAD, KOHYC,
map, cdepa, pa3BepTka IOBEPXHOCTH,
CEUeHMs] KOHyCa M LWIMHIpPA, NapajielbHbIe
OCH WM OCHOBaHMIO, CEYeHHe Iuapa,
IUIOCKOCTh, Kacaromascs cepbl, LUIHHIpA,
KOHYCa; yMEHHe CTPOUTH ceueHue
MHOTOI'PDaHHUKaA, n300paxath
MHOTOTPaHHUKH, (UIypsl U TOBEPXHOCTH
BpallleHUs, WX CEYEHMs, B TOM YHUCIE C
TIOMOIIBIO 3JIEKTPOHHBIX CPEICTB; YMEHHE
NPUMEHATH CBOMCTBA T€OMETPUYECKUX QUTYD,
CaMOCTOSTENbHO dopMynupoBarh
OMpeJeNeHHs U3y4aeMblX (QUryp, BBIABUIaTh
THIIOTE36l O CBOMCTBaX M  INpHU3HAKax
reoMeTpuYecKux (uryp, o00CHOBBLIBATH WIIH
ONmpoBepratb  UX; YMEHHUE  NPOBOAMTH
knaccupukauuio  QUryp 100  pasaM4HEIM
NpU3HaKaMm, BBHIMOJIHATE ~ HE0OXOIUMBIe
JIOTIOJIHUTENIbHBIE TIOCTPOEHHS;

9y) ymeHue onepupoBaTh MOHATUSIMU: TOYKA,

npsimMasi, TJIOCKOCTb, NPOCTPaHCTRO,
JBYTpaHHBIH yrou, CKpeIIMBaIOLIHeCs
npsIMEbIe, napauiebHOCThb u

NEPNEHAUKYIAPHOCTD MPSIMBIX U MIOCKOCTEM,
YroJl MEXIy NPSMBIMH, YTOJl MEXAY MPSIMOii U
IJIOCKOCTBIO, YrOJI MEXAY IUIOCKOCTSMH,
paccTossHUe OT TOYKM 1O  IJIOCKOCTH,
pacCcTosHUE MEXAY NpPSAMBIMU, DPacCCTOSTHHE
MEXIYy IUIOCKOCTSMHU; YMEHHUE HCIO0JIb30BaTh
IpU pelIeHUd 3a1a4 u3yuyeHHble (aKTel |

pacro3HaBaTh Ha YepTexax
¥ MOJIEJISX
NPOCTPAHCTBEHHBIE
(GOpMBI; COOTHOCHUTH
TpeXMepHble 00BEKTHI ¢ MX
OIHCaHUAMH,
1300pakeHUAMU;
ONMCBHIBaTh B3aUMHOE
pacroiokKeHHe NPSIMBIX U
IJIOCKOCTEH B
IPOCTPAHCTBE,
apryMEeHTHPOBaHHO
paccyxaatb 00 3TOM
pacnoJoXKeHUH
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TEOpeMBl IIAHUMETPUM; YMEHUE OLIEHMBAaTh
pa3Mepbl 00BEKTOB OKPYIKAIOLIEro MUPA,;

12y) yMeHME BBIUUCIATH TE€OMETPUYECKHUE
BEIMYMHBI (OJIMHA, Yroj, IUIOIaab, O0beM,
oAb NIOBEPXHOCTH), UCTIONB3YS
u3y4eHHbIE (OPMYJIIBI U METOEI;

156) ymeHue cBOGOAHO  ONEPHUPOBATH
NOHATHAMU:  IUIOWAAb  QUrypsl, o00BEM
GuUrypsl, BeTMYMHA YIrjia, pPacCTOSHHE OT
TOYKM [0 TUIOCKOCTH, pPacCTOSHUE MEXIY
IPSMBIMU, PacCTOSIHUE MEXIY IJIOCKOCTSIMH,
wiomans cdepsl, IUIOMAIL [OBEPXHOCTH
NUpaMuibl, TpPU3MBlL, KOHyca, ILMIMHDA,
00Bpem KyOa, IPSIMOYTOJIBHOTO
napajjiejienunena, NUpaMUIbl,  NPHU3MEI,
LWIMHApPA, KOHyca, Lapa; YMeHHe HaXOIUTh
OTHOLIEHHE 00BEMOB NMOAOOHBIX PUTyp;

10y) ymeHue omepupoBaTh IOHATHIMMU:
MHOTOrpaHHMK, CEYEHHWE MHOTOTpaHHUKa,
Ky0, mnapanienenunen, npusMa, NUpaMHUa,
durypa ¥ NOBEpXHOCTb BpAILEHHUS, LIUIMHIP,
KOHyc, 1map, cdepa, ceueHus QUrypsl
BpallleH}sl, IJIOCKOCThb, Kacarowasics cdepsl,
UWIMHIAPA, KOHYyCa, IUIOLAAb MOBEPXHOCTH
NUpaMUIbl, MpPU3MBI, KOHyca, LMJIMHJpA,
Iomanb cepsl, 00BeM Ky0a,
IPSIMOYTOJILHOTO napajuiesnenurena,
NUpaMUIbl, MPHU3MBl, LUIMHOpa, KOHYca,
1mapa; yMeHue U300paxxatb MHOTOTPAaHHUKHA U
NOBEPXHOCTH BPAILLEHHUS, UX CEUSHUS OT PYKH,
C TOMOINBK YEPTEKHBIX HHCTPYMEHTOB U
9JIEKTPOHHEBIX CPEACTB; YMEHHE Paclo3HaBaTh
CUMMETPHUIO B  IPOCTPAaHCTBE, yMEHHE
pacro3HaBaTh PaBUJIbHBIE MHOTOTPaHHHKH;

12y) ymeHMEe BBIYUCIATH TEOMETPUYECKHE
BEJIMYUHBl (IJIMHA, Yroj, MJjolans, O0beM,
IUI0IIA b MIOBEPXHOCTH), UCTIOJNIB3YS
U3y4eHHbIE GOPMYJIIBI U METOIEI;

onepupyeT MOHATHUAMU
CTEpEOMETPUH, BHIYUCTISAET
TUTOLIA/IM TIOBEPXHOCTEN 1
00BEMEI
NPOCTPAHCTBEHHBIX TE;
pacrno3HaBaTh Ha yepTexax
U MOJEIAX
NPOCTPaHCTBEHHbIE

¢dopMEI
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166) ymenue cBOOOOHO  OMEPHPOBATH
NOHATUSAMH:  JABWXKEHHE,  MapajliebHBIN
NepeHoC, CHMMETpHUsS Ha IUIOCKOCTH U B
NPOCTPaHCTBE, [MOBOPOT, MpeoOpa3oBaHUe
nonobusi, momoOHble  (QUrypbl;  yMEHHUE
pacrno3HaBaTh paBHbIE U MOA0OHBIE QUTYpPEL, B
TOM yYHcle B  NpPUpPOJE, HCKYCCTBE,
apXUTEKTYpe; yMeHHe UCTIOJIb30BATh
reOMEeTpUYECKHe  OTHOIUEHHUS,  HaXOAUTh
reOMETpUUECKUE BENWYMHBl (IJIMHA, YTOJ,
iomans, o0beM) NpU peIleHUH 3amad |3
Ipyrux y4eOHBIX NMPEIMETOB M U3 peanbHOM
KU3HU;

11ly) yMmeHue omnepupoBaTh MOHATUSIMMU:
IBW)KEHWE B  TIPOCTpaHCTBE, MOJOOHEIE
¢urypsl B TPOCTPAaHCTBE, MCIOJB30BATh
OTHOLIEHHWE IUIOLAJEH MOBEPXHOCTEH U
00beMOB TNMOJOOHBIX GUryp MNpU peIeHUH
3ajmau

ONepUpyeT MOHATUAMHU
CTEPEOMETPHUH;
pacrno3HaéT paBHbIE U
noo6HbIe GUTypHI

176) ymenue CcBOOOZHO  ONEpUpPOBATH
HOHSATUSAMMU: NpsIMOYTOJIbHAs cucTeMa
KOOpJWHAT, BEKTOp, KOOpPAMHATHl TOYKH,
KOOpJMHATBl BEKTOpa, CyMMa BEKTOpOB,
IpOU3BEACHUE BEKTOpa Ha YUCIIO,
pas3noxeHue BeKTopa Mo 0as3ucy, CKalspHoe
NPOU3BEACHUE, BEKTOPDHOE IPOU3BEICHUE,
yroiu MEXay BEKTOpaMU; yMeHUe
UCIIOJIb30BaTh BEKTOPHBI M KOOpPAMHATHBIN
METOJ IJIs PelleHUs FeOMETPUUECKUX 3aay U
3a1a4  JApPYr'MX  Y4eOHBIX  TIPEIMETOB;
OInepupoBaTh MOHATUAMHU: MaTpuua 2 X 2 U 3
X 3, OTIpeIeIuTeNhb MaTpUILBL,
reOMETPUUECKUH CMBICI OTPEAEIUTENS;

13y) yMmeHue omnepupoBaTh MOHATHUAMMU:
NpsSMOYTOJIbHAs cucrema KOOpJMHAT,
KOOPJIWHATHl TOYKH, BEKTOP, KOOPIMHATHI
BEKTOpa, CKaJlspHOE TPOM3BEIECHHE, Yroi
MEXJYy  BEKTOpaMH, CyMMa  BEKTOPOB,
NPOU3BEJCHNE BEKTOpA Ha YUCIIO; HAXOJUTh C
NIOMOIIBIO U3YyYEHHBIX (OPMYN KOOPIUHATHI
CepeIHbI OTPE3Ka, pacCTOSHUE MEXAY IBYMS
TOYKaMH;

OINepUpyeT OCHOBHBIMH
TIOHATHSAMH
aHaJIUTUYECKON TeOMEeTpUU
Y TMHEHHOM anre6pel
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1806) ymeHue MonenupoBaTh  peajbHEIE
CUTyallM Ha S3bIKe MaTeMaTHKH; COCTaBIATh
BBIP)XCHUS, YPaBHEHUS, HEpaBEHCTBA U HX
CUCTEMBI IO YCJIOBUIO 3aau, HCCIIeNOBaTh
TIOCTPOEHHbIE MOJEIM C HCIOJIb30BaHUEM
annaparta  anredpbl,  MHTEPIPETUPOBATh
NIOJTy4YEeHHBIN pe3ybTar; CTPOUTH
MaTeMaTHYeCKHMe MOJEIM C  TOMOLIBIO
IeOMETPUUYECKUX MOHATHH U BEJIUYMH, peliaTh
CBSI3aHHBIE C HUMM NpaKTUYeCKUE 3a/lau;
COCTaBIATh  BEPOSTHOCTHYIO  MOJETb |
UHTEPIPETHPOBATh MOJYYEeHHBI pe3yJbTar;
pelmiate NpUKIagHblE 3aJaydl CpelcTBaMU
MaTeMaTUUECKOro aHajiu3a, B TOM YHUCIE
COLIMaNbHO-9KOHOMUYECKOTO U (HU3HYECKOrO
XapakTepa;

14y) ymeHue  BBIOMpaTh  MOAXOIAIIMA
U3YYEHHBI MeTOJ MJid pelleHus 3aJaud,
pacrosHaBaTb MaTeMarTudeckue (QaxkTbl M|
MaTeMaTUYeCKUe MOJAENU B MNPUPOAHBIX U
OOIIECTBEHHBIX SIBIEHHSX, B HCKYCCTBE;
yMEHUE NPUBOJUTH IIpUMEPHI
MaTeMaTU4YeCKUX OTKPBITUM PpOCCUHCKOA U
MHUPOBOM MaTEMaTUUYECKOI HAYKH.

MOJIEUPYET peabHble
CHUTYallMU Ha S3BIKE
MaTeMaTHKH,
UHTEPIPETUPYET
MIOJTyYESHHBIH pe3yJIbTarT;
CTPOUT MaTeMaTU4ECKHe
Mozenu

196) ymeHue BbIOMpaTh MOAXOIAMIMNA METOX
TS peleHus 3aJa4y; MTOHUMAaHHe
3HAYMMOCTH  MaTeMaTUKM B  H3YYEHUHU
NPUPOJHBIX U OOIIECTBEHHBIX MPOLECCOB U
SIBJICHUM; YMEHHME pacrio3HaBaTh IMpOsIBIEHUE
3aKOHOB MaTeMaTHMKU B HCKYCCTBE, YMEHHUE
NPUBOIUTH NpUMepHI MaTeMaTHYeCKHUX
OTKPBITUH poccuiickoi 51 MUPOBOA
MaTeMaTU4YECKOM HayK

14y) ymeHue  BbIOMpaTh  MOAXOAALIUMI
U3YYEHHBI METOJ Ui pelleHUs 3aJauH,
pacro3HaBaTb MaTeMaTHdeckue (QakTbl Hu
MaTeMaTU4YEeCKUe MOJEIU B MPUPOIHBIX U
OOLIECTBEHHBIX fBIEHHUSX, B HCKYCCTBE;
yMeHue NIPUBOJUTH NIpAMEpPHI
MaTeMaTUYECKUX OTKPBITUH pPOCCHUICKOW U
MHUPOBOM MaTeMaTUYECKON HayKHU.

BEIOMpaeT MeTon s
pelLIeHus 3a/1auH;
[MOHHMMAaeT 3Ha4HMMOCTh
MaTeMaTUKU B U3yYSHHUU
NPUPOAHBIX U
00IIECTBEHHBIX
NIPOLIECCOB,
apryMeHTHUPYET CBOU
JIencTBUs
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