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1. 1 ITacmopT mporpamMmbl y4eOHOTO MpeaMETA

1.1 Mecto yueOHOro mpeamMera B CTPYKTYpe MPOTPaMMbl MOJTOTOBKHU
CHELUAJIMCTOB CPEIHETO 3BEHA

Oobs13aTesibHAS YACTh BapuaruBHast yacTb

+

VYueOnniii npeamer 00.04 Marematuka OTHOCHTCA K 0OIIE00pa3oBaTEIbHOMY
UKITY

1.2 Ilenb ocBOeHHs y4yeOHOro mpeaMeTra - chOpMHUPOBaTH Yy CTYAEHTOB
nuyHocTtHbIe (JIP), metanpenmernsie (MP) u npeamernsie pesyabtathl (I1P), ykazanubie
B0 ®I'OC cpennero o6mero oopa3oBaHusI.

1.3 Tpyno€MkocTh/00BbeM yueOHOTO MpeaMeTa U BUALI YueOHON pabOThI

Bun yuebHoit paboThl O0BEM "acoB
O6BeM 0O6pa3oBaTeNbHON HATPY3KU 288
Y4eOHast Harpy3ka 00y4aronuxcs BO B3aUMOJICHCTBUY C 240
npenojaBaTeneM:
B TOM YHCJIE:
242

KOMOMHHPOBaHHBIE YPOKHU

IMPAKTHUYCCKHUEC 3aHATHA -

nabopaTOpPHBIE 3aHATUS -

KypcoBas paboTa (IpOeKT) -

CamocrosiTenpHas paboTa 00ydaromerocs (BCero) 10

[TpoMexyTouHas aTTecTalys MPOBOAUTCS B CAEAYIONIHNX (HopMax:
1 cemecTp - 3K3aMeH, B TOM YHUCIIE:
MOJTrOTOBKA K AK3aMEHY, 18
npeadK3aMeHAIMOHHAs KOHCYIIbTAIIHS,
npolelypa ciauu sK3aMeHa
2 ceMecTp - 9K3aMeH, B TOM YHCIIe:
MOJTrOTOBKA K DK3aMEHY, 13
HpeadK3aMeHaIlMOHHAs KOHCYJIbTaIHs,
npolielypa ciaud dK3aMeHa




2 Ilnanupyemble pe3yabTaThl OCBOEHHUS YU4€OHOI0 MpeIMeTa

2.1 JInuHOCTHBIE PE3YIBTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS OCHOBHOW OOpa3oBaTENbHOM IMPOrPaMMBbI
JOCTUTAIOTCSI B €IMHCTBE Y4YeOHOW U BOCIUTATEIbHOM JAEATEIbHOCTH KOJUIEIKA U
OTPaXalOT  TOTOBHOCTh U  CIOCOOHOCTh  OOYyYalOUMXCA  PYKOBOJICTBOBATHCS
chopMHUPOBAHHOW BHYTPEHHEH MO3UIIMEH TUYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUCHTAIIHH,
MO3UTUBHBIX BHYTPEHHUX YOEXICHUN, COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IIEHHOCTSIM
POCCHUICKOTO OOIIECTBA, PACHIMPEHUE >KU3HEHHOTO OIbITa U OIbITa JEATEIBHOCTH B
MPOLIECCE PEANN3AUUA OCHOBHBIX HAINPABJICHUN BOCHUTATEIBHOW JESATEIBHOCTH, B TOM
YUCJIE B YACTU:

®opMyJIMPOBKA JUYHOCTHBIX Pe3yJIbTATOB ®opMyJIMPOBKA JINYHOCTHBIX Pe3yJIbTATOB s
JJIS y4eOHOr 0 mpeMeTa B COOTBETCTBHH C yueOHOro npeamera ¢ yuserom ®OIl COO
oIoC COO
Kon
pesyabTa JInyHOCTHBIE pPe3yabTAThl
TOB
JIPO1 IrPasKAAHCKOI0 BOCIIMTAHNSA:
c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM  MO3UIUH | CHOPMUPOBAHHOCTH TPaKIaHCKOU MO3ULINH
oOyyarorerocs KaK aKTUBHOTO U | o0yyaromerocsi Kak AaKTUBHOIO M OTBETCTBEHHOIO

OTBETCTBEHHOTO WIEHA POCCUICKOTO OOIIECTBA; | YWIeHa POCCHUHCKOTO OOIIEeCTBa, MPEICTABICHHE O
MaTEeMAaTHYECKUX  OCHOBaX  (DYHKIIMOHHPOBAHUS
pa3IMYHBIX CTPYKTYD, SIBIICHHI, poreyp
TpaXXTAHCKOTO 0011ecTBa (BBIOOPHI, OTIPOCHI M IPYTOe)

OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX IIpaB M
o0s13aHHOCTEH, yBa)KE€HHE 3aKOHa U
IIPaBONOPSIIIKA;

NPUHATHE  TPAJUIMOHHBIX  HAIMOHAIBHBIX,
00IIIeUETIOBEYECKUX TYMaHUCTHYECKHUX 51
JIEMOKPATUYECKUX IIEHHOCTEH;

FOTOBHOCTH MIPOTUBOCTOSITH HJICOJIOTHH
IKCTpEeMH3Ma, HalMOHAU3Ma, KceHo(oOuw,
JTUCKPUMHUHALIH o COILIATbHBIM,
pPENUTHO3HBIM,  PAacoOBBIM,  HAI[MOHAJIHHBIM
pU3HAKAM;

TOTOBHOCTh BECTH COBMECTHYIO JCSITEILHOCTh B
HHTEpecax IPaXKTaHCKOTO oO1ecTBa,
y4acTBOBATh B caMOympaBIeHUN B

00111e00pa30BaTEeIbHON OpraHU3AINN U JETCKO-
IOHOIIECKMX OpTaHu3aIusiX;

YMCHUC BSaHMOHeﬁCTBOBaTB C conuajlbHBIMU | YMCHUC BSaHMOHeﬁCTBOBaTB C conuaJIbHbIMU
HHCTUTYTaMH B COOTBCTCTBUU C UX (byHKI_[I/IHMI/I HHCTUTYyTaMHU B COOTBCTCTBUU C HUX (byHKI_[I/IHMI/I n

Y HA3HAYCHHUEM; HA3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTapHOW W BOJIOHTEPCKOU

JESITEIIBHOCTH;

JIPO2 | NATPHOTHYECKOT0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTh POCCUUCKOW TPakTaHCKOH | cPOPMUPOBAHHOCTH POCCUICKON rpak 1aHCKOM
UJCHTUYHOCTH, NATPUOTH3MA, YBAKEHUS K | MACHTUYHOCTH,  YBaXEHUS K  OPOUUIOMY U

CBOEMY HAapoJay, 4YYBCTBAa OTBETCTBEHHOCTH | HACTOAIIEMY POCCHUHCKON MaTeMaTUKH




nepen PoauHOM, ropIocTH 3a CBOM Kpai, CBOIO
Ponuny, cBOM S3BIK U KYJIBTYpY, IPOLUIOE U
HACTOAIIEE  MHOTOHAIlMOHAJIIBHOTO  Hapoja
Poccuu;

LIEHHOCTHOE OTHOIIEHUE K TIOCYIapCTBEHHBIM
CUMBOJIaM, HCTOPUYECKOMY U IPUPOIHOMY
HACJICAUIO, MaMATHUKAM, TPaJAHLHAM HapoJOB
Poccun, poctmxenusam Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX U TPYAE;

LIEHHOCTHOE OTHOIIEHHUE K JTOCTHIKEHUSAM POCCUHCKHUX
MaTE€MaTUKOB U POCCUMCKON MaTeMaTUYECKOMU IIKOJIbI,
HCIIOJIb30BaHUE 3THUX JOCTH)KEHUN B APYTMX HAyKax,
TEXHOJIOTUSX, Chepax IKOHOMHKH;

uaciiHas ~ yOeXIEHHOCTb, TOTOBHOCTh K
CITY)KCHHUIO u 3aIUTe OrteyecTna,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

JIPO3 |

AYXOBHO-HPABCTBCHHOI'0O BOCIIMTAHUSA:

OCO3HAHUE MYXOBHBIX IIEHHOCTEW POCCHICKOrO | OCO3HAHME JYXOBHBIX IEHHOCTEM  POCCHICKOTO
HapoJa; HapoJa
c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, | CHOPMUPOBAHHOCTH HPaBCTBEHHOTO CO3HAHHA,

OTUYCCKOI'O ITIOBECACHH A,

STUYECKOI'0 IMOBEACHUSA, CBA3AHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JTOCTHUKCHUN HAYKU U JEATEIbHOCTBIO
Y4EHOI0

CIOCOOHOCTh  OIIGHWBAaTh  CHUTYallMI0 |
IPUHUAMATb OCO3HAHHBIC pelIeHws,
OpPUCHTHUPYACH Ha  MOpPAJIbHO-HPAaBCTBCHHELIC

HOPMBI 1 IECHHOCTH,

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOCHUE
YCTOMYMBOTO OYAYIIETO;

OCO3HAaHUueE JJUYHOTO
YCTOMYHBOTO OYAYIIETO;

BKJIaga B MMOCTPOCHUC

OTBETCTBEHHOE OTHOILIEHHUE K CBOMM POJIUTENISM
u (WIM) JAPYTMM YIEHaM CEMbH, CO3JIaHUIO
CeMbU Ha OCHOBE OCO3HAHHOTO MPUHSITHS
IICHHOCTEN CceMENHOH XU3HU B COOTBETCTBUHU C
TpaguuusMu HapoaoB Poccnu;

JIP04 |

ICTECTUICCKOIO BOCIMTAHUSA

9CTCTUYCCKOC OTHOLICHUC K MHUPY, BKIIOYaAd
OCTCTUKY 6I)ITa, HAYy4YHOTO MW TEXHHYCCKOI'O

9CTETUYECKOE OTHOIICHHE K MUY, BKJIFOYAs 3CTECTHKY
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4,

TBOPYECTBA, CIIOPTA, TPyJda M OOIIECTBEHHBIX | PEUICHUH,  PpACCY)KICHHWH, BOCHPUUMYHUBOCTh K
OTHOIICHHU; MaT€MaTU4YeCKUM  acClIeKTaM  pas3iIM4YHBIX  BHUJOB
UCKYCCTBA,

CHOCOOHOCTh BOCIPUHHUMATh pa3iM4YHbIE BUMBI
HCKYCCTBA, TpaauLUU U TBOPUCCTBO CBOCIO U
JPYTUX HapoJOB, OUIYIIAaTh 3MOLMOHAIBHOE
BO3JICHCTBUE UCKYCCTBA;

yOKIICHHOCTh B 3HAYMMOCTHU ISl JINYHOCTH U
o0miecTBa  OTEYECTBEHHOIO M MHPOBOTO
VICKYCCTBa, STHUYECKUX KYJIbTYPHBIX TPaHIIHIA
Y HapOJIHOTO TBOPYECTBA;

TOTOBHOCTh K CaMOBBIPAXCHHUIO B Pa3HbIX
BUJaX HUCKYCCTBA, CTPCMIICHHUC TMIPOABIIATH
KadyeCcTBa TBOp‘ICCKOﬁ JIMYHOCTH,

JIPO5

(pu3nveckoro BocnuTaHusi, OpMUPOBAHUSA KYJIbTYPBbI 310POBbSI H IMOLMOHAJIBLHOIO

0J1aronoJryyus:

c(OpPMHPOBAHHOCTh 30POBOTO U OE30MACHOTO
o0pa3a KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K

c(hOpMUPOBAHHOCTH YMEHHUS MIPUMEHSTH
MaTeMaTUYeCKUEe 3HAHUSA B HMHTEpEcax 3J0pOBOI0 M




CBOEMY 3JI0POBBIO;

Oe3omacHOTO 00pasa KU3HU

noTpeOHOCTh B (GU3M4YEeCKOM | OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 370POBBIO

COBEPILICHCTBOBAHUM, 3aHATHSX CIIOPTUBHO- | (340pOBOE MNHTaHHE, COAJAHCHUPOBAHHBIA  PEXUM

03/10pOBUTEIBHOM 1€ TENbHOCTBIO; 3aHATUM W OTAbIXa, peryispHas  (Qu3ndeckas
AKTHUBHOCTD)

aKTUBHOE HENpPHATHE BPEIOHBIX HPUBBIUEK M | GU3NYECKOE COBEPIIEHCTBOBAHUE IPU  3aHATHIX

UHBIX (popM TpUUYMHEHUS BpeAa (PU3MUECKOMY | CIIOPTHBHO-03A0POBUTEIBHON JEATEIBHOCTHIO;

U IICUXUYECKOMY 3/10POBBIO;

JIP06 ‘ TPYA0BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TpPYAY, OCO3HAHHME IIEHHOCTU | TOTOBHOCTb K  TPyZAy, OCO3HAHHE  LIEHHOCTH

MacTepCTBa, TPYI0JI00ue;

TPYIOTO0uS,

TOTOBHOCTH K  aKTHBHOM  JCATEIHHOCTH
TEXHOJIOTHYECKOM u COITMaJIbHOM
HaIpaBJIECHHOCTH, CIIOCOOHOCTh MHUITUUPOBATH,
IJIAHUPOBATh M CAMOCTOSITEIBHO BBIIOJHSATH
TAKYIO JIEATEIbHOCTD;

TOTOBHOCTh K AaKTHBHOMY Y4YaCTHIO B PCOICHHUU
MPAKTUYCCKUX 3aaa4 MaTeMaTH4eCKOM
HAITPaBJICHHOCTH;

MHTEpEC K pa3IMYHbIM cepam
npodecCHOHANBHON  JEATEIBHOCTH, yMCHHE
COBEpIIaTh OCO3HAHHBIM BbIOOp  Oymymiei

npodecCMu M peaJu30BbIBaTH COOCTBEHHBIC
KHU3HCHHBIC ITIJIaHbI,

UHTEpEeC K PasIUYHbIM cdepam MpodheccCHoHATbHON
NCATEIIFHOCTH, CBSI3aHHBIM C MAaTEeMaTHKOW M ee
PUIIOKECHUSMH,

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHUIO U

YMEHHE COBEpIIAaTh OCO3HAHHBIM BBIOOP OymyIIeH

caMoO0Opa30BaHUIO Ha TNPOTSDKEHHMM  Bcell | mpodeccun W peanu3oBBIBaTh ~ COOCTBEHHBIE

KH3HU; KM3HEHHBIC IUIAHbI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTH4YeCKOMY 00pa30BaHHUIO U caMOOOPa30BAHUIO
Ha NPOTSHKCHUH BCEH KHU3HH,

JIPO7 | JKO0JIOrHYE€CKOro BOCIIMTAHUSA:

C(OPMHPOBAHHOCTb SKOJIOTUYECKON KYJIBTYpBHI,
NOHMMAaHHE BIIUSHUS COLIMAJIBHO-
SKOHOMMYECKHX TIPOLECCOB HA COCTOSTHUE
IIPUPOJHOM M COLHMAIBHON CPEXbl, OCO3HAHUE
rJ100a1bHOTO XapakTepa JKOJIOTHYECKUX
npobiuewm;

c(hopMUPOBAHHOCTH 9KOJIOTHYECKOI KYJIbTYPHI,
IIOHNMAHUC BIIMSAHUA COIMUAJIBbHO-DKOHOMHNYECCKUX
MPOIECCOB HA COCTOSHUE MPUPOJHONM M COIMATIBLHOU
cpenpl, OCO3HAHHE rI100aIbHOTO xapakTepa
KOJOTHYECKUX npo0Jem, OpUCHTAIIHS Ha
HpI/IMeHeHI/Ie MATEMATHUYCCKUX 3H3.HPII>1 JJI pGH_IeHI/I}I
3a/1a4 B 00JIACTH OKPYIKAIOIICH CPEIbI

IJIAHUPOBAHUE U OCYILECTBJICHUE JICWCTBUN B
OKpYKalollle cpefie Ha OCHOBE 3HAHUS IeneH
YCTOMUYMBOTO Pa3BUTHS YEJIOBEUECTBA;

HHaHI/IpOBaHI/Ie HOCTYHKOB N OILICHKH HX BO3MOKHBIX
MOCJIEACTBUM JJISI OKPY>KAIOIIEN CPEIBI;

AKTUBHOE HENPUSITUE NEUCTBUI, MPUHOCAIINUX
BpeJ] OKpYXKarollen Cpene;

YMEHHE TMPOTHO3UPOBATH HEOIATONPHUITHBIC
3KOJIOTHYECKHE MMOCJIEACTBUSI
MPEAIPUHUMAEMBIX JEHUCTBUM, IPEAOTBpAIIaTh
HX;

pacmnpeHHe OIIbITA ACATCIIBHOCTU

AKOJIOTUYECKOW HAIPaBJICHHOCTH;

JIPOS \ IEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOopMUPOBAHHOCTH MHUPOBO33peHHUsI, | CHOPMUPOBAHHOCTH MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO | COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS

pa3BUTHUS HAyKu M OOUIECTBEHHOW IpPaKTUKH,
OCHOBaHHOT'O Ha J1ajore KYJIBTYP,

HAyKM U OOILIECTBEHHOW MPAKTUKH, TMOHUMaHUE
MaTeMaTHYECKOM HayKh Kak cgepbl YeI0BEeYeCKOU




CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B
MIOJIMKYJIETYPHOM MUPE;

ACATCIIBHOCTH, 3TAIIOB €€ Pa3BUTHUA U 3HAYMMOCTHU IJIA
Pa3sBUTUA UBUJIN3AlIUH,

COBEpIICHCTBOBAHHE SI3BIKOBOM u
YUTATEIbCKOM  KYJIBTYpbl  KaK  CpeJACTBa
B3aUMOJICUCTBUSI MEXAY JIOJbMU U TO3HAHUS
MUPA;

OBJI/ICHUE SI3BIKOM MAaTE€MAaTUKM U MaTeMaTHYeCKOH
KYJIBTYPOH KaK CPEICTBOM IIO3HAHUS MUPA,

OCO3HAHHE LEHHOCTH HAy4YHOW NEeATENbHOCTH,
TOTOBHOCTb  OCYIIECTBIISATH  HPOCKTHYKO U
UCCIIEN0BATENBCKYIO JeATEIbHOCTD
WHJVBHYaJIbHO U B IPYIIIIE.

TOTOBHOCTb OCYIIECTBIISATh MPOEKTHYIO u
UCCJIEI0BATENbCKYIO JESTEIbHOCTh MHIUBUIYAIIBHO U
B TpyIIIIE.

2.2 MeTtanpeaMeTHBIE PE3YIbTAThI

MetanpeameTHble pe3yabTaThl OTPAXKAIOT OCBOCHHE OOYYAIOIIMMHUCS MEXIPEAMETHBIX MOHATUI

U YHUBEpPCAIbHBIX Y4eOHBIX JeHcTBUM (ITO3HABATENbHBIE,

KOMMYHHMKATUBHBIE, DETYJISATUBHBIC);

CHOCOOHOCTh MX HCHOJb30BaTh B Y4eOHOM, MO3HABATEIbHOM M COLMAIbHOW MPAKTUKE; TOTOBHOCTH K
CaMOCTOSITETLHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO YIEOHOU IEATEIPHOCTH M OpPraHu3aluy yaeOHOTro
COTPYIHUYECTBA C MENaroru4ecKUMH pabOTHUKaMU M CBEPCTHUKAMHU, K YYacTUIO B IOCTPOCHHH
WHIUBUAYAIbHON 00pa3oBaTelbHONW TPAEKTOPUHU; OBJAJCHHE HaBBIKAMH Y4e€OHO-HCCIIEOBATEIbCKOMH,
MIPOEKTHOM U COLIUATILHOM AESITEIHbHOCTH, B TOM YKCIIE€ B YACTH:

dopmMyJMpPOBKAa MeTaNpeIMeTHBIX
pe3yJabTaToOB /Jisl Y4eOHOI0 NpeMeTa B
coorBeTcTBHHU ¢ DI'OC COO

DopMyJIMPOBKA MeTANPeIMETHBIX Pe3yJIbTATOB
s ydyeoHoro npeamera ¢ yaerom @OII COO

— BBISBIIATH 3aKOHOMEPHOCTH ¥ IIPOTHUBOPEUHSI
B PACCMAaTPUBACMBIX SIBICHHUSX;

— BHOCUTb KOPPEKTHBBI B JESATEIBHOCTD,
OLICHMBATh  COOTBETCTBHE  PE3YJbTATOB
LENIsIM, OLEHUBAaTh PUCKH TOCIEACTBUN
JEeSTEIIBHOCTH;

— pa3BUBaTb KpEaTHMBHOE MBIIUIEHUE IIPU
pELIEeHNH KU3HEHHBIX IPo0IeM;

Kon
pesybTa MeTanpeaMeTHble pe3yabTaThl
TOB
MPn OBJaieHHe MO3HABATEIbLHBIMH YHUBEPCAJIbHBIMHU YUeOHBIMHU AeHCTBUSIMU
a) 0a30BbIe JOrHYecKHe AeiiCTBUA:

— CaMOCTOATEIBHO ¢bopmynupoBaTh U | — BBIABIKITL M  XapaKTEPU30BaTh CYILIECTBEHHBIE
aKTyaJIU3upOBaThH npo0emy, MPU3HAKK MaTEeMaTHYECKUX OOBEKTOB, MOHSITHH,
paccMaTpuBaTh €€ BCECTOPOHHE, OTHOIICHUA MEXAy HOHATUSAMH, (OPMYINPOBATH

— YCTaHaBJIMBATh CYIIECTBEHHBIH TPHU3HAK ompeeIeHUs MOHSTHH, yCTaHABJIMBATh
1581051 OCHOBAHHUSA T CpaBHEHUS, CYILLIECTBCHHBIN IIpU3HAK KJaccu(uKanu,
Kiaccuukanuu u 0000IICHUS; OCHOBaHHUSI i1  OOOOIIEHWS W  CpaBHEHWS,

— OHpGI[eJISITI: neian ACATCIbHOCTH, 3aaaBaThb KpI/ITepI/II/I HpOBOI[I/IMOFO aHaJIn3a,
napameTpbl U KpUTEPUHU UX TOCTHKCHUS; — BOCHPHHHUMATH, dbopMyIupoBaTh n

peoOpa3oBbIBaTh CY)XICHHS: YTBEPAUTEIbHBIE U
OTpHLIATENIbHbIE, €IMHUYHBIE, YacCTHbIE U OOIIHE,
YCIIOBHBIE;

— BBIBIIITH ~ MAaTEMaTHMYECKHE  3aKOHOMEPHOCTH,
B3aMMOCBSI3M M NPOTUBOpEUMs B (haKkTax, JaHHBIX,
HaOJMIOAECHUSAX M YTBEPXKICHMSX, IpeasaraTh
KPUTEpUU Ui BBIABJICHHUS 3aKOHOMEPHOCTEH H

MPOTUBOPEUUI;

— JejaThb BBIBOALI C HCIIOJB30BAaHHEM 3aKOHOB
JIOTHKHU, JETYKTUBHBIX u WHIYKTUBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUECHUI 110 aHAJIOTHH;

— TPOBOAUTH  CaMOCTOSITEJIBHO  JOKa3aTelbCTBa
MaTEMaTUYECKUX YTBEpPXKACHUN (TpsiMble U OT
MIPOTHBHOTO), BBICTPANBATh apryMeHTallHIo,
MPUBOIAUTH pUMEPDI u KOHTPIPHUMEPBIL,

00OCHOBBIBATH COOCTBEHHBIE CYKIOCHUA U BBIBOJEI,




BBIOMpPATh CIMOCOO pemnieHus: ydeOHOW 3ajaud
(cpaBHMBaTh HECKOJIBKO BapHaHTOB peEIICHUS,
BBHIOMpATh HauOoJiee TOMXOMAIMUNA C YYETOM
CaMOCTOSTCIIBHO BBIACJICHHBIX KpI/ITepI/IeB).

0) 0a30BbIE HCCIEI0BaTEIbLCKUE IeHCTBUS:

BJIAJICTh HaBBIKAMU yueOHo-
HCCIIEI0BATEIbCKOU u IIPOCKTHOMN
NESITEeNbHOCTH,  HaBbIKAMH  pa3pelleHMs
npobiuewm;

CIOCOOHOCTh u TOTOBHOCTb K
CaMOCTOSITEIBHOMY IIOMCKY METOJI0B
peleHus NPaKTUYECKUX 3ajad,
IPUMEHEHUIO Pa3IMYHBIX METOJI0B
NIO3HAHUS;

OBJIAJICHUE BUJAMH  JCATEIBHOCTH  IIO
HOJIy4EHUIO HOBOT'O 3HaHUs, ero
MHTEPIIPETALNH, npeoOpa3oBaHUIO U
OPUMEHEHUI0O B Pa3jIMYHBIX  Y4EOHBIX

CUTyallUsiX, B TOM YHCJIE€ NPU CO3JAHUH
y4eOHBIX U COIMAIBHBIX POEKTOB;
¢opMHpOBaHHE HAYYHOTO THUIA MBIILJICHUS,
BJIaJICHUE HAay4YHOH TEPMHUHOJIOTHEH,
KJTFOUCBBIMH MOHATHAMH U METOJJAMU;
CTaBUTh M (POPMYIHUPOBATH COOCTBEHHBIE
33724l B 00pa30BaTENbHON AESITENbHOCTH U
KU3HEHHBIX CUTYallUsX;

BBISBJIATH IPUYMHHO-CIICICTBEHHBIC CBSI3U U
aKTyalu3upoBaTh  3aJady,  BbIJBUTATb
THITOTE3Y €€ PEIIeHNUs, HaXOIUTh apIyMEHTHI
JUI JTOKa3aTejlbCTBa CBOMX YTBEPXKACHUH,
3a/71aBaTh MapaMeTPbl U KPUTEPUH PELICHHUS;
aHATM3UpOBaTh  IOJIyYEHHBIE B XO7e
pelieHnsT 3a/a4n Pe3yabTaThl, KPUTHUECKH

OIICHUBATh ux JIOCTOBEPHOCTb,
INPOrHO3UPOBaTh HM3MEHEHHE B  HOBBIX
YCIIOBHUSIX;

JaBaTh  OLEHKY  HOBBIM  CHUTYallUsM,

OLICHUBATh MPHUOOPETEHHBIH OIBIT;

UCTIOIB30BaTh BOMPOCHI KaK HCCIIEAOBATEILCKUN
WHCTPYMEHT TO3HaHUS, (POPMYIHPOBATH BOIPOCHL,
bukcupyromue MIPOTHBOPEYHE, npoOemy,
yCTaHABIMBAaTh MCKOMOE U JaHHOEe, (OpMUPOBATH
THIIOTE3y, apryMEHTHPOBATh CBOIO  IO3HIIHIO,
MHEHHUE;

NPOBOJUTh  CAMOCTOSITENILHO  CIJITAHUPOBAaHHBIN
OKCIIEPUMEHT, HCCIECIOBAaHUE IO YCTAaHOBICHUIO
0COOEHHOCTEH MaTEeMaTHYECKOI0 00BEKTa,
SIBIICHUSI, TPOIECCA, BBISABICHUIO 3aBHCHMOCTEH
MEXIy 00BEKTaMH, SIBICHUSIMHE, TIPOIICCCAMH;
CaMOCTOSITENIbHO (HOpMYyITUpPOBaTh 0000LICHUS U

BBIBO/IBI 1o pe3ynbTaram IIPOBEJICHHOTO
HaOIIOIeHUS, UCCIeI0BaHMs, OIICHUBATH
JIOCTOBEPHOCTh MOJTy4YEHHBIX pe3yJIbTaToB,

BBIBOJOB 1 0000IIEHNI;

MIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MpoIiecca, a
TaK)Ke BBIJBUTATH MPEITIOIOKEHHUS O €r0 Pa3BUTHU
B HOBBIX YCJIIOBHSIX.
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0

pa3pabaThIBaTh IUIaH PEIICHUS MPOOJIEMBI C

YUeTOM aHaJnu3a HNMCHOIIUXCA
MaTepHaTbHBIX " HEMaTepHaIbHBIX
pecypcoB;

OCYIIECTBIISITh IIeJICHANPABICHHBIA TTOUCK
MepeHoca CPeACTB M CIocoO0B JCHCTBHS B
po)eCCHOHABHYIO CPENY;

YMETh MIEPEHOCUTh 3HAHUS B
MIO3HABATENBHYIO U MPAKTHYECKYIO OOJIACTH
KU3HEJEATEIILHOCTH;

yMETh WHTETPUPOBATh 3HAHHUS W3 Pa3HBIX
MPEeIMETHBIX 00IacTel;

BBIIBUTATh ~ HOBBIC  HWJIEH, TMpenjararh
OPUTHHAIILHBIC MTOIXO0/IbI U PEIICHUS;
CTaBHUTb MIPOOJIEMBI M 3a/1a4H, JOMYCKAIOIIHIE
AIbTEPHATHBHBIC PEIICHUS;

B) padorta

¢ HHpopmanmen:

BJIAJICTh HaBBIKAMHA MIOJTyYCHUS
UH(OpPMAaLIUU U3 UICTOYHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITEIFHO ~ OCYIIECTBIISITH  ITOWCK,
aHaJIn3, CUCTEMATU3allu0 1 UHTCPIIPCTAUIO
uH(popManuu pa3IUYHBIX BHJIOB U (opm
MPEJICTaBICHHUS,

CO3/1aBaTh TEKCTHI B PA3IMYHBIX opMaTax ¢
y4eTOM  Ha3HaueHWss  HWHPOpMALUU |
IEJICBOM ayJIUTOpPHUH, BBIOMpast
ONTUMANIbHYI0 (OpPMYy TpENCTaBICHUS H
BU3YaITU3aIH;

OLICHUBATL JOCTOBCPHOCTH, JICTUTUMHOCTD
UHQPOPMAIINH, €€ COOTBETCTBUE MTPABOBBIM H
MOPaTbHO-ITHUYECKUM HOPMaM;
UCTIOJIB30BaTh CPEICTBa HMH()OPMAIIOHHBIX
n KOMMYHUKAIITUOHHBIX TEeXHOJIOT Ui B
peIIeHNH KOTHUTUBHBIX, KOMMYHUKATHBHBIX
¥ OPTaHHW3AI[MOHHBIX 33/1a4 C COOJIIOICHUEM

TpeOOBaHUI 9PrOHOMHUKH, TEXHUKH
0e30IMacHOCTH, TUTUCHEI,
pecypcocoepexeHus, IPaBOBBIX u

TUYECKUX HOPM, HOPM HH(POPMALMOHHOM
0€30MacHOCTH;

BJIaJCTH HaBbIKaMU pacrio3HaBaHUA n
3amuThl  UHGOPMANMK, WHPOPMAIMOHHOMN
0€30MacHOCTH JINYHOCTH.

BBISIBIIATE  eUIUTBl  MHPOPMAIIMK, JTaHHBIX,
HEOOXOMUMBIX JJII OTBETa Ha BONPOC U A
pelieHus 3a/1auu;

BBIOMpaTh  WMHPOpPMALMIO M3 HCTOYHUKOB
pa3IMYHbBIX THUIIOB, aHaJM3UPOBATh,
CHCTEMaTU3HPOBATh U MHTEPIPETHPOBATH
uHpOpMaIMI0  pa3IMYHBIX  BUAOB W (GoOpM
IPEICTaBICHHUS;

CTPYKTYpHUPOBaTh HH(OPMAIIHIO, MPEICTABIAThH €€
B pa3iMyHBIX  (QopMax,  HIUIIOCTPUPOBATH
rpapuvecKu;

OLICHMBATh  HAJIEKHOCTb  HMH(MOpMAIMM  TIO

CaMOCTOSITENILHO CPOPMYITUPOBAHHBIM KPUTEPHSIM.

MPx | OBjajeHNe KOMMYHUKATHBHBIMH YHHBEPCAIbHBIMH Y4€OHBIMH 1€iCTBUSIMH
a) o0ueHme:

— OCYIIECTBISITh KOMMYHHKAIIMM BO BCEX | — BOCIHPUHUMATh U (DOPMYIHpOBATH CYKICHHUS B
cdepax KU3HU; COOTBETCTBUHM C YCIOBHSIMH H IICNISIMH OOIICHUS,

— pacmo3HaBaTh  HEBEpOAJbHBIE  CPEACTBA SICHO, TOYHO, TPAMOTHO BBIPQXKATh CBOIO TOYKY
OOIIeHUsI, TOHMMATh 3HAYEHUE COIMAIIBHBIX 3peHHs B YCTHBIX M MHCHMEHHBIX TEKCTaX, JaBaTh
3HAKOB, pacmo3HaBaTh MPEMTOCHUTKI MOSICHEHUST 10  XOQy  pelleHHWs]  3ajadu,
KOH(QUIMKTHBIX ~ CUTyalllid M  CMST4arthb KOMMEHTHPOBATh MOJTy4YECHHBIH PE3yIbTaT;
KOH(DJIVKTHI — B XOJe OOCYXJCHHs 3aJaBaTh BOIMPOCHl IO
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— BJAQJCTh PA3IMYHBIMU CIIOCOOAMU OOIICHHS
U B3aHMOJICHCTBUS;

— apryMEHTHPOBAaHHO BECTHU JHAJIOT, YMETh
CMSTYaTh KOHQIMKTHBIC CUTYaIlUH;

— Ppa3BEepHYTO M JIOTHYHO H3JIaraTb CBOIO
TOUYKY 3PEHHUSI C HCIIOIH30BAHUEM SI3BIKOBBIX
CPEJICTB;

CyIIEeCTBY  OOCY)XIaeMOW  TEeMbI, MPOOJIEMBI,
peraemMoit 3ajauu, BBICKa3bIBAaTh ujeu,
HAlleJICHHbIE Ha TIOMCK pPELICHMs], CONOCTaBIIATh
CBOM  CYXKIEHHS C  CYKICHHSAMH  JIPYTHX
YYaCTHHMKOB JIMaJIOra, OOHApyKUBaTh Pa3Indue U
CXO/CTBO TMO3UIMHA, B KOPPEeKTHOH  dopme
(GopMynHupOoBaTh pa3HOIIACUS, CBOU BO3PAKEHUS;
NpPEACTaBIATh  PE3yNbTaThl  pEIICHUs  3ajauu,
9KCIEPUMEHTA, UCCIIeI0BaHMS, IIPOEKTA,
CaMOCTOSITENIFHO BBIOMpaTh (hOpMaT BBICTYIUICHUS
C y4eToM 3aJad Mpe3eHTAllUd U OCOOEHHOCTEN
ayJUTOpPUH.

0) coOBMeCTHasI 1eITeJIbHOCTD:

— TIOHMMAaTh U MCHOJB30BaTh MPEUMYILIECTBA
KOMAaHJTHOW ¥ MHANUBUIYyaJIbHON PabOTHI;

— BBIOMpPATh TEMATHKY U METOJbI COBMECTHBIX
JNEHCTBUM C YYETOM OOIIMX HMHTEPECOB M
BO3MOXKHOCTEH KaXKIOTO YCHA KOJJICKTHBA,

— TPUHUMATH enu COBMECTHOM
JIeSITCIIEHOCTH, OpraHU30BbIBATH n
KOOPJAUHUPOBATH JIeHCTBHS 10 ee
JTOCTHIKCHHIO: COCTAaBJIATH IIJIaH JEHCTBUM,
pacnpenenarb pojad C Y4Y4E€TOM MHEHUH
YYaCTHUKOB o0cyXIaTh pe3yabTaThl
COBMECTHOM pabOTHI,

— OIICHMBAaTh KayeCTBO CBOCTO BKJIaga H
KOKJIOTO y4YaCTHUKAa KOMaHIbl B OOt
pe3ynbTar mo pa3paboTaHHBIM KPUTECPHUSIM;

— mpenjaraTb HOBBIE TPOEKTHI, OILICHUBATH
UJIEU C TIO3ULIMK HOBU3HBI, OPUTHHAIILHOCTH,
MPAKTUYECKOU 3HAYNMMOCTH;

— KOOPJAWHUPOBATH W BBINOJNHATH pPaOOTy B
YCIOBUSIX PEaJbHOr0, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

— OCYIIECTBJSATh MO3UTHUBHOE CTPATETHUECKOE
MOBEJEHUE B  PA3JIUYHBIX  CHUTYyalUsX,
MPOSIBJIAITE TBOPYECTBO M BOOOpa)keHUeE,
OBITH MHUIIHATHBHBIM.

MOHMMAThb W  HWCIOJNB30BaTh  MPEUMYIIECTBA
KOMaHJIHOH W WHIUBUIyAJIbHOW pabOTHl TIpH
pemieHnn y4eOHBIX 3a7ad, NPUHUMATH IeNb
COBMECTHOM NEeSITeNIbHOCTH, IUTAHUPOBATh
OpTaHM3AINI0 COBMECTHON padOThI, pacmpencsiTh
BHJIBI paboT, TOTOBapUBATHCS, OOCYKIATh TPOIIECC
U pe3ynbrar  paboThl, 0000maTh  MHEHUs
HECKOJIBKHX JTIOACH;

y4acTBOBaTh B TPYHNNOBBIX (¢opMax pabOThI
(oO6cyxnmenus, oOMeH  MHEHHH, ''MO3TrOBbBIC
WITYpMbl" Y MHBIE), BBIIOJHITH CBOIO YacTh
paboTel U KOOPIMHUPOBATH CBOM JEWUCTBUA C
JIPYTHMMH YiICHAMH KOMAaHJIbI, OI[EHUBATh Ka4yeCTBO
CBOEro BKJaJa B OOHIMI MPOIYKT MO KPUTEPUSIM,
c(hopMyIUPOBAHHBIM y4acTHUKAMU
B3aUMOJICUCTBUSI.

MPp

OB.TIa)IeHI/Ie PEryjJsaTUBHBIMMA YHUBEPCAJIbHBIMHA y'-leﬁl-lbIMI/l JAEeHCTBUSIMH

a) caMoopraHnum3sanus:




12

CaMOCTOSITENIEHO OCYILIECTBIISATH
MO3HABATENbHYIO JIEATEIbHOCTh, BBISBISATH
npoOJeMbl, CTaBUTh W  (HOPMYIUPOBATH
COOCTBEHHBIC 3aJlaud B 00pa3oBaTEIbHOU
JESTENIbHOCTH U KU3HEHHBIX CUTYyaIHsIX;
CaMOCTOSITENIbHO COCTaBIIATh TUIAH PEIICHUS
POOJIEMBI C YUETOM HMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH u
MPEANOYTEHU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;
pacmupsATh paMKH y4eOHOro mpeaMera Ha
OCHOBE JINYHBIX MPEIIOYTCHHIH;

eaaTh OCO3HAHHBIN BBIOOD,
apryMeHTHpOBAaTh ero, Opatb
OTBETCTBEHHOCTH 32 PEUICHHE;

OIICHUBATh MPUOOPETECHHBIN OTIBIT;
CIoco0CTBOBATH (bopMHUPOBAHHIO u

IIPOSIBJIICHUIO LIMPOKOW 3PYAMIIMHU B Pa3HBIX
O6HaCT$IX 3HaHI/II>'I, IIOCTOSIHHO ITOBBIIIIATh
CBOM 00pa3oBaTeNbHBIH W  KYJIbTYPHBIN
YPOBEHB;

COCTAaBJIATH IUIaH, AITOPUTM PEIICHUS 3aa4H,
BBIOMPATH CIIOCOO PELICHUS C YYETOM HMEIOUINXCS
PeCypcoB 1 COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBAaTh U KOPPEKTUPOBATH BapUAHTHI
pelieHui ¢ y4eToM HOBOM MH(POPMAIIUH.

0) CAMOKOHTPOJIb:

JlaBaTh OIEHKY HOBBIM CHUTYallMsIM, BHOCUTh
KOPPEKTUBBI B JAEATEIBbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB 1EISIM;

BJIAJIETh HaBBIKAMH MMO3HaBaTEJILHOM
pediekcu Kak OCO3HAHHS COBEPIIAEMBIX
JIEUCTBUA U MBICIUTEIBHBIX MPOLECCOB, UX
pe3yJIbTaTOB U OCHOBAHMIA;

UCTIOJIBb30BaTh MpPHEMBbI peIeKCUH  JUIs
OLIEHKH  CHUTyallud, BbIOOpa  BEPHOIO
pelieHus;

YMEThb OLCHUBATHL PUCKU KU CBOCBPEMCHHO
IMPUHHUMATh PCHICHUSA 11O UX CHUIKCHUIO,

— BIIaJIETh HaBBIKAMU TI03HABATENbHON peduiekcuu

Kak OCO3HAHUs COBEpIIAEMbIX JCHUCTBUU U
MBICJIUTEIIBHBIX ~ TIPOLIECCOB, WX  PE3YJIbTATOB,
BJIQJICTh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS
mpolriecca U pe3ysibTara PEeImeHus] MaTeMaTHIeCKOM
3a7a4u;

MpEABUICTh TPYIHOCTH, KOTOpBIC MOTYT
BO3HUKHYTh TpU pEIICHWH 3a7a4d, BHOCUTH
KOPPEKTUBBl B JIEATEILHOCTh Ha OCHOBE HOBBIX
00CTOSITEILCTB, [JAHHBIX, HAWICHHBIX OIIHOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3ylbTaTa LeIu U
YCIIOBHSIM, OOBSICHATh MPUYUHBI TOCTHKCHUS WIH
HEJIOCTIDKCHUS pe3yIbTaToB JIeITEeIIbHOCTH,
HaXOIUTh OImmMoKY, JaBaTh OIICHKY
nproOPETEHHOMY OTIBITY.

B) 3MOIMOHAJIbHBIN HHTC/JICKT, npezmo.ﬂaraloumﬁ C(bOpMHpOBaHHOCTb:




13

CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh | —
HOHUMAaTh CBOE IMOIIMOHAIBHOE COCTOSHHE,
BUJICTD HarpaBJICHUS pa3BUTHSA
COOCTBEHHOM SMOLIMOHATIBHOMN Cephl, ObITH
YBEpPEHHBIM B cebe;

CaMOpETyJINpOBaHMUs, BKJIIOYAIOILETO
CaMOKOHTPOIIb, yMEHHE NPUHUMATH
OTBETCTBEHHOCTb 32 CBO€ IIOBEJICHUE,
CIIOCOOHOCTh a/1arTHPOBAThCA K

HMOIMOHAIBHBIM HU3MEHEHUSM U TMPOSBIIATH
THOKOCTB, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH  MOTHMBALM{, BKJIIOYAOLICH
CTpeMJICHHE K JOCTHKEHHIO LIEJH U yCIexy,

OIITUMMU3M, HWHHUIIMATUBHOCTS, YMCHHC
JIeiCTBOBATb, UCXOJIS u3 CBOMX
BO3MOXKHOCTEI;

SMIIATHH,  BKJIIOYAIOMEH  CHOCOOHOCTH
NOHUMATh  SMOLMOHAIBLHOE  COCTOSIHHE
IpyTuX, YYUTHIBATh ero pu
OCYIIECTBICHUH KOMMYHUKAIIWH,
CIOCOOHOCTh K COYYBCTBHIO U
CONEPEIKUBAHMIO;

COHAJIbHBIX HaBBbIKOB, BKIIIOYAarOMIUX

CIOCOOHOCTh BBICTpaMBaTh OTHOLIEHHS C
JIPYTUMH JIIOJbMH, 3a00TUTHCS, TPOSBIATH
MHTEpEC U pa3periaTb KOHQIUKTHI,

I) NPUHATHE ce0sl U IPYTUX JIIOJei:

MPUHUMATH CeOsl, MOHMUMAsi CBOM HEIOCTATKHU | —
U JIOCTOUHCTBA;

NPUHUMATh MOTHUBBI U APTYMEHTBI JIPYTUX
Toaei npu aHam3e pe3yJIbTaTOB
JesATEIbHOCTH;

Npu3HaBaTh CBOE MPaBO U MPaBO JPYrHX
JI0/IEH Ha OIIMOKU;

pa3BUBaTh CIIOCOOHOCTH MOHUMAThb MHUpP C
MO3ULIMH JIPYTOro YesIOBeKa.
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2.3 lIpenMeTHbIE PE3YIbTATHI
[IpeameTHBIC PE3yNBTATHl OMPEACIIIOT MUHUMYM COJIEPKaHUSI CPEIHEr0 00IIero oOpa3oBaHUS,
W3Y4YEHHE KOTOPOTO TapaHTHUPYET roCyIapCTBO, MOCTPOSHHOTO B JIOTHKE M3y4eHUs] YIEOHOTO MpeaMeTa;
bopMyTUPYIOTCS B JCATEIBHOCTHOH (OpME C YCWICHHEM akKIleHTa Ha TNpPUMEHEHWE 3HAaHUA U
KOHKPETHBIX YMEHHUH, a TAK)KE C yYETOM Pe3yJbTaTOB MPOBOAUMBIX Ha (e/lepalbHOM YPOBHE MPOLETyp
OIICHKHM KauecTBa 00pa3oBaHUs (BCEPOCCHUCKUX IMPOBEPOUYHBIX PadOT, HAIMOHAIBHBIX HMCCIICTOBAHUN
KayecTBa 00pa3oBaHUs, MEXyHAPOAHBIX CPAaBHUTEIbHBIX UCCIICIOBAHUI), B TOM YHCIIE B YaCTHU:

@DopMyJIMPOBKA NMPEAMETHBIX Pe3yJbTATOB AJIsl
yueOHOro npeamera B coorBercTBruu ¢ ®I'OC

CO0O

®opMyJIMPOBKA NPeAMETHBIX Pe3yJbTaTOB
11 ydeoHoro npeamera ¢ yuerom ®OII COO

Kon
pe3yJbT
aToOB

IIpenMeTHBbIE pe3yabTaThI

BA3OBBIl YPOBEHD

[1PO1

BJIAJICHUC METOJaMH JI0Ka3aTeIbCTB,
aIroOpuTMaMy pEILICHHUS 3aJad; yMEHHUE
dbopMyIUpOBaTh OMpEEIICHUs, aKCHOMBI U
TEOPEMBI, IPUMEHATh WX, MPOBOJUTH
JIOKA3aTeJIbHbIE  PACCYXKICHHS B  XOJE
pelIeHus 3a/1a4;

OTIepPUPOBATH MOHATHSIMH:
oTiepalyy HaJl MHOXXECTBAMH;
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
ammapar JUisi ONMCAaHUsl PEeaTbHbBIX MPOIECCOB U
SABIICHUM, TpPU pEmIeHUH 337a4 U3 JAPYrHx
y4eOHBIX IPEMETOB;

OTIepUPOBATH TOHSATHSIMHU: oIpeJieNieHue,
TEopeMa, CIIEICTBUE, TOKA3aTeIbCTBO.

MHOKECTBO,

I1P02

YMEHHUE ONEePHPOBATh MOHATHSIMU: CTEICHb
yuciaa,  JIorapugM  Yucla;  yMEHHe
BBIIIOJIHATh ~ BBIUMCIIEHHWE 3HAYCHUH U
npeoOpa30BaHuUs BRIPAKEHHUM CO CTENCHIMHU
u sorapudmamu, npeodbpazoBaHus JpoOHO-
palMoHaIBHBIX BBIPAXKECHUH;

OIIEpPUPOBATH MOHATUAMH: HATYpAJIBHOE, LEIO0E
YHUCJIO, HCIIOIb30BAaTh IPU3HAKU JCIUMOCTH
LEJIbIX YUCETI, PA3JI0KEHHUE YMCIIa HA IPOCTHIE
MHOXKUTENHN JUUIS PELLICHUs 3a7a4;
OIIEpPUPOBATH MIOHATUEM:
palMOHAIBHBIM I10KA3aTeIIeM;
ONEepUpOBATh MOHATUSAMH: Jorapudm yucna,
JIECATUYHbIE U HATypaJIbHbIE JOrapu(MBbI.
OIEpPUPOBATh IMOHATHUAMM: PALMOHAIBHOE U
JeHCTBUTENIFHOE  YHCJO, OOBIKHOBEHHAs |
JecATUYHas ApoOb, MPOLIEHTHI;

BBIMOJIHATh ~ apU(METUYECKHE OINEpaluu C
palMOHAIbHBIMU U IEUCTBUTEIILHBIMU YUCIIAMU;
BBIMOJIHATh ~ NPHOJMKEHHBIE  BBIYMCIICHUS,
UCIIONIb3Ysl  NPaBWIA  OKPYIJIEHUsA, JeNarh
IIPUKUJIKY U OLICHKY PE3yJIbTaTa BHIYUCIICHU;
OIEPUPOBATh IOHATUAMM: CTEIEHb C LEIbIM
nokaszarejeM, CTaHgapTHas Qopma 3amucu
JEHCTBUTEIIBHOIO 4YKCJIa, KOPEHb HATypaIbHON
CTETEHH, HCIIOJIb30BaTh MOAXOIANIYI0 (opMy
3allUCU JIEUCTBUTEIIBHBIX 4YMCENI Il pEeLICHUs
IIPAaKTUYECKUX 3a/1a4 U IIPEICTABIICHUS JaHHBIX;
OIEpPUPOBATh IOHATUSMHU: CHUHYC, KOCHHYC H
TAHI€HC IIPOM3BOJIBHOIO YIVIA, MCIIOJIb30BaTh
3aMyCch MPOM3BOJILHOTO yIjla uyepe3 oOpaTHBIE
TPUTOHOMETPHUYECKHE (DYHKITHH.

CTCIICHDb C

I1P03

yYMEHHE OIIepupOBaTh HNOHSITUSMU:
paloHaJIbHbIE, HppalOHAIIbHBIE,
[I0Ka3aTelbHbIE, CTETICHHBIE,
Jorapu(pMHUUECKUE, TPUTOHOMETPUUYECKHE

OIIepUpOBATH HOHSTUSMHU: TOXJIECTBO,
ypaBHEHHE, HEPABEHCTBO, LEeJoe,
palMOHAIBHOE, HWPPALMOHAIBHOE YPaBHEHHUE,
HEPABEHCTBO, TPUTOHOMETPUYECKOE YPABHEHUE;
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YpaBHCHUA U HCPABCHCTBA, UX CUCTCMBI;

BBIIIOJIHATh npeoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAXKCHUN M peuaTh
TPUTOHOMETPUYECKUE YPABHECHUS,

BBIIIOJIHATH npeoOpa3oBaHus LETIBIX,
palMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAXKECHUN
U pemiaTb  OCHOBHBIE  THUIIBI  LENbIX,
palMOHAIBHBIX U UPPALMOHAIBHBIX YPAaBHEHUHN
Y HEPaBEHCTB;

IIPUMEHSATH CBOMCTBA CTEIEHU JUIS
npeoOpa3oBaHusl  BBIPAXEHUH, ONEPUPOBATH
MOHATUSMU:  II0KA3aTEIbHOE ypaBHEHUE W
HEPaBEHCTBO,  pPEIIATb  OCHOBHBIC  TUIIBI
[I0Ka3aTEJIbHBIX YPABHEHUM U HEPABECHCTB;

BBIMOJIHATh ~ MpeoOpa3oBaHusi  BBIPAKEHUH,
coZepKaIIIX JorapuQMmsl, OIIEpPUPOBATH
HNOHATUSAMH: JIorapu(MUUEecKoe YpaBHEHUE U
HEPaBEHCTBO,  pPEIIATb  OCHOBHBIC  THUIIBI

JOrapu(pMHUECKUX YpaBHEHUN 1 HEPABEHCTB;
HaxOJHUTh peleHus MIPOCTEUINX
TPUTOHOMETPUYECKUX HEPABEHCTB;
OIEpPUPOBATh IOHATUSAMU: CUCTEMA JIMHEWHBIX
YpaBHEHUH M €€ pELICHHE, HCIO0JIb30BaTh
CUCTEMY JIMHEHHBIX YpPAaBHEHWMU Ul PEILICHUS
[IPaKTUYECKUX 3a/1a4;

HaXxOIUTh pELICHUsS NPOCTEUIIUX CUCTEM U
COBOKYITHOCTEM palMOHAIbHBIX YpPaBHCHUN U
HEPaBEHCTB;

[1P04

yMEHHE
dyHKims,

OIIepUpOBATH HOHSATHSMH:

HeIpepbIBHAs byHKIHS,
IPOM3BOJIHAS, nepBooOpazHas,
OTIpeIeIeHHBIN UHTErpa; yMeHue
HaXOJUTh TPOM3BOJAHBIC  DJIEMEHTAPHBIX
byHKIHH, UCTIONB3YS CIpaBOYHBIC
MaTepHajbl; HCCIEI0BaTh B IMPOCTEHIINX
ciydasx (YHKIMM Ha MOHOTOHHOCTD,
HaXOJUTh HauOOJbIIME U HAMMEHBIINE
3HaYeHus (yHKIHA;, CTPOUTH Tpaduku
MHOTOWJICHOB C MCHOJb30BAHUEM arrapara
MaTeMaTHUECKOT0  aHajiHu3a,; IMPUMEHAThH
NPOM3BOJHYIO TIpU pEIIeHUH 3ajJady Ha
JIBU)KEHUE; pemaThb PaKTHUKO-
OpPUEHTHPOBAHHBIE 337]aud HA HAMOOJIbIINE
U HaWMEHbBILUE 3HAYCHMS, Ha HAXOXKICHHE
IyTH, CKOPOCTU U YCKOPEHHUS,

ONCpUpOBATH MOHATUAMU: MMOCICIOBATCIILHOCTD,

apupmMeTHuecKas u reoMeTpuiecKas
POTPECCUH;

OTIepPUPOBATH HOHSATHSIMHU: 0OECKOHEUHO
yOBIBalomiasi  reoMeTpuyeckas — Iporpeccus,
cyMMa OECKOHEUHO yOBIBarOIIEH

F€OMETPUYECKON TPOTPECCUU;

3a/aBaTh IOCJIEN0BATENbHOCTH  PA3IUYHBIMU
criocobamus;

UCIIOJIB30BaTh CBOMCTBA IIOCIIENOBATEIbHOCTEU
U IPOrpeccuil A pElICHUs pealbHbIX 3aaady
IIPUKIIATHOTO XapaKTepa.

OIIepupOBaThH MOHATHAMMU: HeIpepbIBHAs
byHKLu, IIPOU3BOJHAS byHkuuy,
UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKUI
CMBICJ IPOM3BOAHOM JJIs PELLIEHUS 3a/ay;
HaXOJUTb IIPOU3BOHbBIE 3JIEMEHTapHBIX
(YHKUNH, BBIYUCIATH TPOU3BOJHBIE CYMMBI,
IPOM3BEACHUS, YACTHOTO (DYHKITHIA;
MCII0JIb30BaTh MPOU3BOIHYIO ISl UCCIIEOBAHUS
(GyHKIMH Ha MOHOTOHHOCTb M 3IKCTPEMYMBI,
OPUMEHSATh  PE3yJabTaThl  HMCCIEAOBAHUA K
MOCTPOCHUIO I'PahUKOB;

UCIIOJIb30BaTh IIPOM3BOJHYIO JUISl HaXOXKICHUS
HAaWIYy4llero pelleHus B NPHUKIATHBIX, B TOM
YHCJIE COLIUATIbHO-I)KOHOMUYECKHUX, 3a/1a4aX;
ONEepUPOBATh TMOHATUAMU: TEepBOOOpasHas |
UHTETpaJl, IOHUMAaThb TEOMETPUYECKHH U
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¢u3nUecKuil CMBICI MHTETpaa;

HaXOJUTh  TEPBOOOpPA3HBIE  3JIEMEHTapHBIX
(GYHKUUH, BBIYUCIATH WHTErpaj 1o ¢opmyie
Hrrorona-Jleitouunma;

pemaTh MPUKIAJAHBIE 33/Ja4d, B TOM YHUCIE
COLMAIBHO-9KOHOMHYECKOTO U (PU3UUECKOTO
XapakTepa, CpeACTBaMH  MaTeMaTH4YEeCKOTO
aHau3a.

I1PO5

yMEHHue OIIepUpOBATH
panMoHanbHas  (QYHKIHA,
byHKLUS, CTETICHHAs byHKLu,
JorapupmMuuecKas byHKLu,
TPUTOHOMETpPHUUYECKHE (PYHKIUH, OOpaTHbIC
GyHKIMU; yMEHHE CTPOUTHh rpaduku
U3y4eHHBIX  (YHKIUMH,  HCHOJIB30BATH
rpadpuKkd TpH M3YyYCHHH IPOLIECCOB H
3aBUCUMOCTEH, TpHU PELICHWH 33434 U3
JIpyrux y4eOHBIX MPEeaIMETOB M 33434 U3
peambHON KH3HH; BBIpaXaThb (QopmylraMu
3aBHCUMOCTH MEX/1y BETUUNHAMH;

INOHATUAMU:
IIOKa3aTcCIbHasA

ONEpPUPOBATH TMOHATHAMHU: (YHKIHUSA, CIIOCOOBI
3amanus (QYHKOHH, OO0JIACTh OMpPENCICHUS |
MHOXECTBO  3Ha4eHUH  (QyHKIUHM, Tpadux
¢yHKIIMY, B3aUMHO 0OpaTHbIe (DYHKITHH;
ONEpUpOBaTh  MOHATUAMHU:  YETHOCTb U
HEUETHOCTh  (QYHKUMH, HyIM  (QYHKUUH,
POMEXYTKH 3HaKOIIOCTOSIHCTBA,

UCTIOJIb30BaTh TpapuKu PYHKIUI 1Sl peIieHus
YPaBHEHU;

CTpOMTh M  uWTaTb Trpaduku  JIUHEHHOMN
(GyHKUIMHU, KBaIpaTUYHON (YHKIIMH, CTEHICHHOM
(YHKLNU C LENbIM ITOKa3aTelNeM;

UCTONb30BaTh  rpadpuku  GyHKUMHA A7
UCCIIEIOBaHMSI TPOLIECCOB U 3aBUCUMOCTEH MpH
pelIeHNH 33134 U3 IPYTUX y4eOHBIX MPEIMETOB
U pealbHOW JKM3HM, BBIpaXKaTh (opMyIamu
3aBHCUMOCTH MEX/1Y BETUUNHAMH.

ONEpUPOBATH  TMOHATUAMHU:  MEPHOAMYECKAs
byHKLu, IPOMEKYTKH MOHOTOHHOCTH
(GyHKLIMH, TOYKM  3KcTpemyma  (QyHKIuUH,
HanOoJIbIIIee U HAUMEHbIIIEe 3HAUCHUS (PYHKIUU
Ha T[POMEXYTKE, HCHOJb30BaTh HMX  JJsA
uccnenoBaHus QyHKIMH, 3aJaHHOM rpaduKoMm;
OTIepUPOBATH TOHSATHSIMH: rpaduKu
[I0Ka3aTEJIbHOM, JorapupmMuIecKon u
TPUTOHOMETPUUYECKUX (YHKUUH, H300pakaTh
UX Ha  KOODAMHAaTHOM  IUIOCKOCTH |
UCTONB30BaTh Ui pEIICHUs YpaBHEHUH U
HEPaBEHCTB;

u300pakaTh Ha KOOPAMHATHOM  IUIOCKOCTH
rpaduKy JTMHEHHBIX YPaBHEHUH U UCTIOIb30BATh
UX JUISL  peIIeHUS  CHCTEeMbl  JIMHEHHBIX
YPaBHEHUN;

UCTONb30BaTh  rpadpuku  GyHKUMHA A7
UCCIICIOBaHMS TPOLECCOB M 3aBHCUMOCTEH W3
JPYTUX Y4eOHbIX AUCHUILINH.

[1P06

YMEHHUE peliaTh TEKCTOBBIE 3a/1a4d Pa3HbIX
TUTIOB (B TOM YHUCJI€ HA MPOILEHTHI, IO U
4acTH, Ha JBWIKEHHUE, paboTy, CTOMMOCTH

TOBapOB M YCIyI, HAaJOTH, 3aJadd W3
o0lacTH  ympaBlIeHUS  JHUYHBIMH U
CeMEeWHBIMU  (pUHAHCAMM);  COCTaBIIATH

BBIPAJKCHMI, YPABHECHMsI, HEPABCHCTBA U UX
CHUCTEMBI 110 YCJIIOBHIO 3aJa4M, UCCIIEN0BATh
IIOJIy4eHHOE  pEIIeHue U  OLECHUBATh
IPaBJONO0I00HOCTh PE3YIIbTATOB;

INPUMEHATh YpPaBHEHUS M HEpaBEHCTBA JUId
peuieHuss MaTeMaTU4YeCKMX 3aJad M 3a1ad U3
pa3uyHbIX 00JacTeil HaAyKH U peanbHOM KU3HU;
MOJEIINPOBATh pEaJbHbIE CUTyallUd HA S3BIKE
areOpbl, COCTaBJIATh BBIPAKEHUS, YpPaBHEHUS,
HEPaBEHCTBA I10 YCJIOBMIO 3a/1a4d, UCCIIEN0BATH
IIOCTPOEHHBIE MOJEIM C  HCIOJIb30BAHUEM
anmapara anreOpsbl.

MOJEIINPOBATh pEaJbHbIE CUTyallUd HA S3BIKE
anreOpbl, COCTaBJIATh BBIPAKEHUS, YpPaBHEHUS,
HEPaBEHCTBA U CHUCTEMBI II0 YCJIOBHUIO 33J1a4H,
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UCCIIEIOBaTh ~ IIOCTPOEHHBIE  MOJAEIU  C
UCIIOJIb30BaHUEM arnapaTa ainreophl.

ITPO7 | yMEcHHE ONIEPUPOBATH MOHATUAMH: CPEHEEC (cpaBHHMBATh BEPOATHOCTH 3HAUCHUM CIlydaiiHOM
apu(h)METHUECKOE, MENIMaHa, HAUOOIBINEE U |genyyuHbl 110 paclpeesieHUI0 WK C MTOMOUIBIO|
HauMeEHbIIIee 3HA4YEHMUS, Pa3MaX, |ryarpani;

JUCIICpCHAL, - CTAHAAPTHOC OTKJIOHCHHE ONEpPUPOBATH MOHATUEM MaTeMaTHYECKOTO
YHUCIIOBOTO Habopa; yMEHUE U3BIEKATh,

HHTEPIPETHPORATS HEbOpMAIHIO, 0>KHJIaHUS, MIPUBOJUTH MIPUMEPBIL, KaK
Npe/CTABICHHYIO B TabiWmax,  Ha HpI/IMevHSIeTCH MaTeMaTH4YECKOe OKHJIaHHE
quMarpamMmax, —rpadukax, OTpaxaolryro CTYJAHHOH BETMYMHBI, HAXOJUTH MATEMATHYECKOE
CBOICTBAa pPEaJbHbIX MPOLIECCOB U SBJIEHUM; [OKUAAHUC IO TAHHOMY PaCIpeeICHUIO,
NPEJCTaBIATh MH()OPMAIUIO C MOMOIIBI0 MMETh IIPEICTABICHHE O 3aKOHE OOJIBIINX YUCET;
TadMIl ¥ JUarpaMM;  HCCIENOBaTh | UMETh  NIPEICTaBICHHE O  HOPMAalbHOM
CTaTUCTUYECKUE JaHHbIE, B TOM YHCJIE C | pacHpeleiCHUU.

NPUMEHEHHEM TpapuiecKhuX METOAOB |

AJIEKTPOHHBIX CPEJICTB;

[TPO8 | ymeHue OIEpUPOBATH NOHATUSAMU: [MUTATh U CTPOUTH TAOJIHUIIBI M TUArPAMMBI;
CIlydalHBI OIBIT U CIIydailHOE COOBITHE, OIepHpOBaTh MOHSTHSIMHA: cpenHee
BEPOSATHOCTH CIIy4allHOTO COOBITHSI, yMEHUE ApHbMeTIIEcKOe, MeTHana, HanGobIIIEE,
BBIHCILAT BEPOATHOCTb C MCMIONB3OBAHHEM |\ o ee  3pauenme, pasMax  MaccBa
rpaduueckux METO/IOB; MPUMEHSATD
bopMyIbI  CIOXKEHHSI W YMHOXCHHS MHCIOBBIX IAHHBIX, L.
BEpPOATHOCTEH, KOMOMHATOpHBIE (akTel u [CCPHPOBATH TOHATHAMA: CIlyqanHbIN
OpPMyJIbI [IPH pelleHnH 3ajad; oLeHHBaT, PKCIIEPUMEHT (ONBIT) M ClydaiiHoe CoObITHE,
BEPOATHOCTH peabHbIX coOBITHIT; PIEMEHTApHOE COOBITHE (3JEMEHTApPHBIH HCXON)
3HAKOMCTBO CO CIy4YailHBIMU BEIMYMHAMH; (CIIy4alHOIO OIBITA, HAXOAUTh BEPOSITHOCTU B
YMEHUE NPUBOAUTH MPUMEPHI IPOABICHHUA ONBITAX €  PAaBHOBO3MOMKHBIMU  CIIy4alHBIMU
3aKOHA OONBIIMX YHCEN B NPUPOIHBIX H \COGBLITHSIMH, HAXOIUTH H CPaBHUBATH BEPOSITHOCTH
OOIIECTBEHHBIX SBICHHSX; coOBITHI B M3YUYCHHBIX CITy4aiHbIX

AKCIIEPUMEHTAX;
HaXOJUTh u dbopmynupoBaTh COOBITHS:
nepecedeHrne M OOBEAMHEHHE NaHHBIX COOBITHIHA,
COOBITHE, MPOTUBOIOJIOKHOE JAHHOMY COOBITHIO,
MOJIb30BaThCS AUarpaMmamu Ditepa u Gopmymnon
CJI0’KEHHUS BEPOSTHOCTEN NPU PELICHUU 33]1a4;
ONEPUPOBATH MOHITUSIMU: YCIOBHAsi BEPOSITHOCTD,
HE3aBUCHUMbIE COOBITHS, HaXOIUTh BEPOSITHOCTH C
MMOMOILBI0 TMPAaBWJIA YMHOXEHHS, C TIOMOIIBIO
epeBa CIIy4aliHOTO OMbITA;
MPUMEHSTh KOMOMHATOPHOE MPAaBUJIO YMHOKEHUS]
[IpU PELIECHNN 3a/1a4;
ONEpPUPOBATH MTOHSATUSAMM: WCIIBITaHUE,
HE3aBUCHUMBIE HCIIBITAHUS, CEpPUSl HUCIBITAaHUM,
ycmex M HeyAada, HaxoIWUTh BEPOSATHOCTH|
COOBITUI B CEPUU HE3aBHUCHUMBIX HCIBITAHUH [0
MEPBOro ycrexa, HaXOIUTh BEPOSTHOCTU COOBITUH
B cepuM UcnbITaHui bepuyinu;
ONEpUPOBATh MOHATUSMU: CIy4yaliHas BETUYUHA,
pacnpeneneHue  BEpOSTHOCTEW,  Juarpamma
acIpeeIICHUs.
ITIP09 | ymeHuWe OmEpUpoOBaTh MOHATHAMH: TOYKA, (ONEPUPOBATH  IMOHATUSAMH:  TOYKa,  IpsAMas,

npsimas, MJIOCKOCT, MIPOCTPAHCTBO,

IJIOCKOCTE;
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JBYIPAHHBIA  YIrOj,  CKPELIUBAIOIINECS
IIpsIMBIE, [apajuIeIIbHOCTh 51
NEPIEHIUKYIISIPHOCTD IIPSAMBIX U

IIJIOCKOCTEM, YroJl MeXAy MPSIMBIMH, YrOJI
MEXAY NPSAMOU U INIOCKOCTBIO, YTOJI MEXKIY
IJIOCKOCTSIMH, PACCTOSIHUE OT TOYKH [0
IIJIOCKOCTH, PACCTOSHUE MEXAY IPSIMBIMH,
paccTosiHue MEXIY IUIOCKOCTSMH; yMEHUE
UCIIONIB30BaTh  IIpU  PEIICHUM  3a1a4
U3Y4YCHHBIC (baxThI u TEOPEMBI
IIJIJAaHUMETPUH; YMEHUE OLICHUBATh pa3Mephl
00BEKTOB OKPY’KAIOIIETO MUPA;

MPUMEHSTh aKCHOMBI CTEPEOMETPUU U CIIEJICTBUS
13 HUX TPU PELIeHUH FeOMETPUUECKUX 3aj1ay;
OIEpUpPOBaTh MOHATHUAMU: MaAPAJUIENBHOCTh U
MEPIEeHIUKYISIPHOCTD MPSIMBIX U IIIOCKOCTEH;
KJIaCCU(UIIUPOBATh  B3aUMHOE  PACIIOJIOKEHUE
MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;
OIEepUpPOBaTh TMOHATHUAMU: JABYTPAHHBIN  yrodi,
TpaHU JBYTPAHHOTO Yyria, pedpo JIBYrpaHHOIO
yriia, JIMHEHHBIA  YroJl  JBYTPAHHOTO  yria,
rpaaycHas Mepa IBYTpPaHHOTO YIJa;

peliaTh 3a/a4il Ha HaXOXKJIECHHE T'€OMETPUYECKUX
BEJIMYMH 10 o0pasnaM WIM  aJrOpuTMaM,
MPUMCHAA NU3BCCTHBIC aHAJTIUTUYCCKUEC MCTO/LI ITPH|
PCIICHUN CTAHAAPTHBIX MATCMATUYCCKUX 3aaa4 Ha
BBIYVCIICHUE PACCTOSHUN MEXKIY ABYMs TOUKAMH,
OT TOYKH A0 MOPSIMOM, OT TOYKH JO IUIOCKOCTH,
MEXY CKPENUBAKOIIUMUCS MPSIMBIMHU;

ITP10

yYMEHHUE OIIepPHPOBATH TIOHSTHSIMH:
MHOTOTPaHHHK, CEYCHHWE MHOTOTPaHHHKA,
KyO, mapajuiesenuriesl, Ipu3Ma, Mupamua,
durypa W  TOBEPXHOCTh  BpAICHHS,
WIMHAP, KOHYC, Imap, cdepa, CeYCHUs
buryps BpaICHHS, TUTOCKOCT,
Kacaromasicsi cdepbl, OWIMHIpPA, KOHYCa,
TUTOIIAb TIOBEPXHOCTH HPAMHUIBI,
NpU3MBI, KOHYycCa, IIWIMHApA, IUIOMAIb
cheprl, 00beM Kyba, MPSAMOYTOJIHHOTO
napajieNienunena, MUPAMUABI, TPU3MEI,
IWIMHApPA,  KOHyca, IIapa;  yMCHHE
n300pakaTh MHOTOTPaHHHKH u
MIOBEPXHOCTH BpAICHHUS, WX CEUCHHUS OT
PYKH, c MTOMOIIIBIO YEePTEIKHBIX
WHCTPYMEHTOB W AJIEKTPOHHBIX CPE/ACTB;
YMEHHE paclo3HaBaTh CHUMMETPHIO B
NPOCTPAHCTBE;  YMEHHE  Paclo3HaBaTh
NPaBUIbHBIC MHOTOTPaHHUKH

OTIEpPUPOBATH MOHATHSIMH: MHOTOTpaHHUK,
BBIYKJIBIA W HEBBIIYKJIBIH  MHOIOI'PAaHHUK,
HIIEMEHTBI MHOTOTPaHHUKA, MIPaBUIbHBIN]
MHOTOTPaHHUK;

pacro3HaBaThb OCHOBHBIE BHIbl MHOTOTPAHHHUKOB
(mupamuaa, npusma, MPSIMOYTOJIbHBIN
napajuienenunes, Kyo);

KiacCU(PUIIMpPOBaTh MHOTOTPAHHHWKH, BBIOWpas
OCHOBaHUS I KiacCU(UKAIMU (BBITYKIbIE H
HEBBIMMYKJIbIE  MHOTOTPAHHUKH,  MPaBUIIbHBIC
MHOTOTPaHHHUKH, NPSIMbIE U HaKJIOHHBIE MPHU3MBI,
napaieIeTuIeb);

OIICpHUPOBATH IMMOHATHUAMU:
CCUCHUC MHOT'OI'PaHHUKOB,

CeKylas IIJIOCKOCTD,

OOBSACHATh TNPUHIUIBI TOCTPOEHUS CEUYCHUI,
MCIIOJIB3YSI METOJ] CIIE/IOB;
CTPOUTH CEYEHUS! MHOTOTPAHHUKOB METOOM

CJIEZIOB, BBIMIOJIHATH (BBIHOCHBIE) TUNIOCKHE YEPTEKY
U3 PUCYHKOB IPOCTHIX OOBEMHBIX (GUIYp: BH]
CBEpXy, COOKY, CHH3Y;

ONEpPUPOBATH  TMOHATHUSIMU: [WTHHPUYECKAas]
MOBEPXHOCTh,  OOpa3ylolue  UINHAPUICCKON
MOBEPXHOCTH, UATUHAD, KOHUYecKas]|
MOBEPXHOCTb, oOpa3yromue KOHHMYECKOU

MOBEPXHOCTH, KOHYC, cpepruecKkasi TOBEPXHOCTb;
pacrio3HaBaTh Tela BpauleHHs (LUIMHIP, KOHYC,
cdepa u map);

O0BSICHATH CIIOCOOBI TIOJTYYEHUS TEJ BpaIlCHUS;
KJIacCU(UIIUPOBATh  B3aWMHOE  PACIOJIOKCHHE
c(hephl U IITOCKOCTH;

OTIEPHPOBATh IOHATUSMH: IIAPOBOM CETMEHT,

OCHOBAHHEC CCIrMCHTA, BbICOTa CCIMCHTA, H.I&pOBOfI
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CIIOH, OCHOBaHWE IIApPOBOTO  CJIOS, BBICOTA
[IIAPOBOTO CJIOS, IIIAPOBOM CEKTOP;
OIIepUPOBATH MTOHATUSMH: MHOTOTPaHHUK,

BITMCAHHBIA B chepy M OMUCAHHBIN OKOJIO cephl,
chepa, BIHMCaHHAsT B MHOTOTPAHHUK WM TEJO

BPAIICHUS;
n300pakarh H3ydaeMble (QUTYpPBI OT PYKH U C
pUMEHEHHEM MPOCTHIX YEePTEIKHBIX
WHCTPYMEHTOB;

BBITIOJIHATH (BBIHOCHBIE) TUIOCKHE YEPTEKH U3
PUCYHKOB TIPOCTHIX OOBEMHBIX (PUTYP: BUI CBEPXY,
cOOKY, CHU3Y, CTPOUTH CEUCHUS TEIl BPAILICHUS;

M3BJICKATh, MHTEPIPETHPOBATH y
npeoOpa3oBHIBATH UHPOPMALIHIO 0
MPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (Urypax,

[IPEJICTABICHHYIO HA YEPTEKaX U PUCYHKAX;

ITP11

yMEHHE OIepupoOBaTh MOHSITUSMHU:
NBUKEHHE B MPOCTPAHCTBE, IOAOOHBIE
burypsl B MPOCTPAHCTBE;, HCIOIb30BATh
OTHONIEHUE TUIONMIAJIE MMOBEPXHOCTEH U
00beMOB TOJOOHBIX (GUTYP MPU PEIICHUH
3ajady;

BBIUMCIISTH COOTHOIICHUS MEXIy IUIOIIASIMU
MOBEPXHOCTEH, o0BeMamMu MOT00HBIX
MHOTOTPaHHUKOB;

OTIEpUPOBATh  TIOHATHUSMU: CUMMETpUS B
MPOCTPAHCTBE, IEHTP, OCb H  IUIOCKOCTH
CUMMETpPHH, LIEHTP, OCh U IUIOCKOCTh CUMMETPHH
(burypsr;

BBIUUCIISATH COOTHOIICHUSI MEXIY IUIOMIAISIMY
MOBEPXHOCTEH U 00beMaMH MOTIOOHBIX TEJT,

P12

YMEHHE BBIYHCIIATH rEOMETPUYECKUE
BEJIMYMHBI (JITTMHA, YTOJ, TUIOIIAlb, 00BEM,
ILIOIIAlb MMOBEPXHOCTH), HCIIOJIb3Ys
U3YYEHHBIE (OPMYIBI U METO/IBI;

pemaTe 3a7a4d Ha HaXOXKACHHE I'€OMETPUYECKHUX
BEJIMYMH TI0 o0pasmaM WIH  aJIrOpUTMaM,
MPUMEHSS N3BECTHBIC aHATUTHYECKHE METO/BI ITPH|
pELICHUH CTaHAAapPTHBIX MAaTeMaTHYECKHUX 33134 Ha
BBIYMCIICHUE YIJIOB MEXKIy CKpPEIINBAIOIINMICS
NPSMBIMH, MEXIY MPSMON M IJIOCKOCTBIO, MEXY|
TUIOCKOCTSIMU, IBYTPAHHBIX YTJIOB;

BBIUUCIIATE OOBEMBI M IUIOLIAU IOBEPXHOCTEH
MHOTOTPAaHHMKOB  (TMpu3Ma,  OHUpamuaa) ¢
NpUMEHEHUEM (OpMYIT;

BBIYUCIISATH OOBEMBI U TUIOIIAH MIOBEPXHOCTEH Tel]
BpAILCHUs, T€OMETPHUECKUX TEI C MPUMEHEHHEM
opmy;
M3BJICKATh, npeoOpa3oBHIBATH y
MHTEPIPETHPOBATH UHPOPMALIUIO 0
MPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (UTypax,
MPEICTaBICHHYIO Ha YepTek,axX U pUCYHKaX;
NPUMEHATh TeOMeTpUYecKre (PakThl A pelIeHus]
CTEPEOMETPUYECKUX  3a/ad, MpEeAIoararomux
HECKOJIPKO ~IIIaroB  PEUICHUS, €eCIH  YCIIOBHS
NpUMEHEHHS 331aHbI B SIBHOH (hopme;

P13

YMCHUC ONCprUpOBaAThH INOHATUAMU:
mpAMOYToJibHasA CUCTCMa KOOpAUHAT,
KOOpAWHATBI TOYKH, BCKTOP, KOOPAWHATHI

OIIepUPOBATH MOHSITUEM BEKTOP B IPOCTPAHCTBE;
BBIMIOJHATh  JACUCTBHUSI  CIIOKEHUST  BEKTOPOB,
BbIUMTAHUS BEKTOPOB M YMHOXKEHHS BEKTOpa Ha
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BEKTOpa, CKaJSIpHOE MPOM3BEACHUE, YTOJI
MEXIy BEKTOpaMH, CyMMa BEKTOpOB,
NPOM3BEACHUE BEKTOPA HA YUCIIO; HAXOIUTh
C  TIOMOIIBIO  M3y4YEHHBIX  (OpMyI
KOOPJIUHATHI CepeIUHBI OTpe3Ka,
paccTosiHue MEXIY ABYMS TOUKAMU;

YUCII0, OOBACHATH, KAKMMH CBOWCTBAMH OHH
00J1a1a10T;

MPUMCHSTH ITPABUIIO TapaJlIeIICITHITC a;
OIIEpUPOBATH MOHATHIMHU: JICKAPTOBBI KOOPIUHATH]
B TPOCTPAHCTBE, BEKTOpP, MOJAYJIb BEKTOpA,
PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpa, YToOJ
MEXJy BEKTOpPAMH, CKaJIIPHOE MPOU3BEICHHUC
BEKTOPOB, KOJUIMHEApHbIE W  KOMIUIAHAPHBIC
BEKTOPHI;

HAaXOJUTh CYMMY BEKTOPOB M IPOU3BEICHHUC
BEKTOpa Ha YHCIIO, YTrOJI MEXIy BEKTOpPaMH,
CKaJsIpHOE TIPOM3BEICHUE, PACKIAIbIBATh BEKTOP)
10 ABYM HGKOHHI/IHeapHBIM BGKTOpaM;

3a/laBaTh IUIOCKOCTh YPaBHEHHEM B JIEKapTOBOM
CUCTEME KOOpPINHAT;

NPUMEHATh TeOMeTpUYecKre (PaKThl AT pelIeHus]
CTEpPEOMETPUYECKUX  3a/ad, IMPeAIoIararomux
HCCKOJIBKO araroB peI_HeHI/IH, cClin YCJ'IOBI/I}I
MPUMEHEHHUS 3a/1aHbI B SBHOU (hopMme;

peliaTh MPOCTEUIINEe TeOMETPUUYECKUE 3aJlaud Ha|
MPUMEHEHHUE BEKTOPHO-KOOPAUHATHOTO METO/A;
pemaTh 3a1a4n Ha I0Ka3aTeIbCTBO
MATCMATHYCCKUX OTHOH_IGHI/II\/'I 58 HaXO0XKICHUC
FCOMETPHUCCKUX BEIUYMH TI0 oO0pa3laM WIH
QITOpPUTMaM, MPUMEHSS W3BECTHBIC METOMBI TIpH|
CIICHUH CTaHJAPTHBIX MATEMAaTHYCCKUX 33]1aY,

[IP14 | ymeHue BBIOMpATh OIX OIS
U3Y4YEHHBIM METOJ I DPEIICHUS 3a1add,
pacro3HaBaTh MaTeMaTudyeckue (akThl U
MaTE€MaTU4eCKUe MOJEIU B IPUPOAHBIX U
OOIIIECTBEHHBIX SBICHHUAX, B MCKYCCTBE;
yMeHue IIPUBOJUTH HPUMEpBI
MaTE€MaTUYeCKUX OTKPBITUH POCCHMCKON M
MHUPOBOM MaTeMaTU4eCKON HaAyKH.

NPUMEHATh MPOCTEHIINE MPOTrPaMMHBIE CPEJCTBY
U DIICKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI IPH
pELICHUH CTEPEOMETPUIECKUX 3a/1aY;

NPUBOJUTH pUMeEpHI MaTeMaTH4eCcKuX
3aKOHOMEPHOCTEHl B  TpPUpOJAE W  JKU3HH,
pacrio3HaBaTh IPOSIBICHHE 3aKOHOB T'€OMETPHH B
MICKYCCTBE;

NPUMEHATH TIOJIyYCHHBIC 3HAHMS Ha MPAKTUKE:
QHATM3UPOBATh pealbHbIE CUTYallUd U MPUMEHSTH
M3y4EHHBIC MMOHATHS B MPOLIECCEe NMTOUCKA PEIICHNUS]
MaTeMaTHYeCKu C(HOpPMYyTUPOBAHHON TNPOOIIEMBI,
MOJICIIUPOBATh pEAIbHBIE CUTYAllMHM Ha S3BIKE
reOMETPHUH, MCCIEeN0BaTh MOCTPOCHHBIE MOJEIHU C
MCIIOJIb30BAHUEM TE€OMETPUUYECKUX TOHATHH U
TEeopeM, amrmapara ainreOpsl, penars NPakTUIeCKHUe
3ajgauu, CBsI3aHHbBIE c HaXO0XJICHHEM
reOMETPHUYECKUX BEITHYHUH.

®opMyJIMPOBKA NPeAMETHBIX Pe3yJbTaTOB
JJis1 y4eOHOro nmpeaMeTa B COOTBETCTBHH €
®1rocC COO

®opMy.THPOBKA NPeAMETHBIX pPe3yJbTaTOB A
yueOHoro npeamera ¢ yuerom ®OII COO
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Kon IIpeameTHbIE pe3yJbTAThI
e3yJ1bTa o
y YI'JIYBJIEHHBIU YPOBEHb
TOB
MEHHE  OINEpUpPOBaTh  IMOHATHUIMMU:
POly |y pup cBOOOJIHO OMNEpUpPOBaTh MOHATHIMH: ONpEIesICHuE,
ONpeleseHue, aKCHOMa, Teopema, N
. Teopema, yYpaBHEHUE-CIIE/ICTBHE, CBOMCTBO|
CJIE/ICTBHE, CBONCTBO, IIPU3HAK, 5
JIOKa3aTeTbCTRO, paBHOCHIbHEIe [MATEMATHYECKOrO 00BeKTa, JI0Ka3aTeNIbCTBO,
DOPMYITHPOBKH; yMeHue |[PABHOCHIIBHBIC yPABHECHHS U HEPABCHCTBA
d)opMmepOBaTb o6paTHoe y [p€lIaTh 3aJayd Ha J0Ka3aTCIbCTBO MaTEMAaTHYCCKHX|
IIPOTHUBOIIOJIOKHOE YTBEPkKACHHUE, [OTHOLIEHUM U HAXO0XACHUE T€OMETPUUECKUX BEJINYMH;
HPpUBOANTH IPUMEPBI A [NpUMCHSTHb MNPOrpaMMHBIC CPEACTBA M 3JICKTPOHHOA
KOHTPIPUMEDEI, HMCIIOIL30BaTE METON kOMMYHHKAIMOHHBIE  CHUCTEMBbl  NPU  PEIICHUU
MATCMATHYCCKOU WHAYKIH; \crepeoMeTpUUeCKHX 3a/1a4;
TIpOBOZHTH AOKAIATCITLHEIC [PUMEHATh AKCUOMBI CTEPEOMETPUM WU CIEACTBUSA U3
paccyXJIeHHsT TpH pelIeHUH 3ajaad,
HUX IIPU PEUICHUU T€OMETPUUYECKUX 3a]1a4
OLICHUBATh JIOTUYECKYIO MPABUIBHOCTH
paccyXKJIeHui
[TPO2y | ymeHue  onepupoBaTh  IOHATUSAMM:
MHOYECTBO, IOIMHOKECTBO, OIEPALHH CBOOOJIHO ONEpUPOBATH TOHATHUSMU: MHOXKECTBO,
Ha MHO>ECTBAMU; yMeHue [OICpalin Hal MHOXCCTBaAMMU,
UCIIOJIb30BaTh TEOPETHKO- |[UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN —ammapar
MHOKECTBEHHbIN anrapar JUISL Il ONMCAHMS PEANBHBIX IIPOLECCOB U SBICHUH, IIPH
OluCanus  PCAIBHBIX  HPOLCCCOB U nerreHnu 3a/1a4 U3 JPYTUX Y4EOHBIX IMPEAMETOB
SBJICHUM W IPHU PELICHUU 3a/1a4, B TOM
YHClie U3 JPYTUX Y4EOHBIX MPEAMETOB
[TPO3y | ymeHue onepupoBaTh  IOHATUSAMM:
rpad, CBS3HBINM Tpad, AEPEBO, ITUKI, CBOOOJHO ONEPUPOBATH MOHATUAMU: Tpad, MIOCKHUH
rpad Ha TUIOCKOCTH; YMEHHE 3a7aBaTh [pad, CBA3HBIA Tpad, myTb B rpade, Lemb, LUK,
¥ ONHUCHIBATH Tpa(bl pa3IMYHBIMU IepeBO, CTENEHb BEPLIMHBI, JEPEBO  CIIYYaWHOIO|
Crocodamu; MCIONB30BaTh TPasl IPH prerepuMeHTa
peuIeHny 3a1a4
[TPO4y | ymeHnue cBOOOIHO OTIEpUPOBATH
MOHATUAMHU: COUETAHUE, IEPECTAHOBKA, IMPUMCHATH U3YUCHHBIC KOM6I/IHaTOpHBIe (bOpMy.]’IBI JJIA|
YHUCIIO0 COUYETaHUH, YUCJIO |[IEPEYUCIICHUSI SJIEMEHTOB MHOXECTB, 3JE€MEHTapHBIX
nepecTaHoBOK;  OMHOM  HBIOTOHA; |cOOBITHIT CiTydaiiHOTO OIbITA, PEIICHHS 3a71ad 110
YMCHHUEC TIPUMCHATH KOM6I/IHaTOpHI)Ie TEOpUHN BepOHTHOCTCﬁ
GbakThl ¥ paccyXKIACHHs A pelieHus
3a/1a4
ITPOSy CBOOOIHO OMEPUPOBATh MOHATHIMH: HATYPAIbHOE U
YMEHUE  OINEpUPOBaTh  MMOHATUAMH:
[[€JI0€ YWCJI0, MHOXKECTBA HATYPAJIBbHBIX W LENbIX|
HaTypajJbHOE YHCIO, LIEJI0E YHUCIIO,
OCTATOK T0 MO0, pammoHambioe [WACC, MCIOIB30BATE NPU3HAKM JCIMMOCTH  LEIBIX
quco, MpPALHOHAIBHOE ynco, [AMCE, HO/I n HOK HatypanbHBIX yucen sl peuIeHUs]
MHOXECTBA ~ HATYpalbHBIX, IEIbIX, (3844, IPUMEHSTH anroput™ EBkinga;
palOHATbHBIX, JIEWCTBUTENBHBIX [CBOOOJHO  ONEpPUPOBAaTh IMOHATUEM OCTaTka 0|
YHUCEJT, yMeHUue HCIIONB30BaTh [MOMYJIO0, 3alUChIBaTh  HATypaJbHbIE  YHCIAa B
NPU3HAKK  JACTMMOCTH, HAWUMCHBUIUN pa3nuyHBIX MO3UIHMOHHBIX CHCTEMAX CUUCIICHHUS,
o0mmii  [emMTenh M HAMMEHBIICE |cpoGonHO OMEpHpPOBATH MOHATHAMH: PALMOHAIBHOE
obuiee KparHoe, amroput™ Eskimiia UpCcI0,  OECKOHEYHas  Ilepuojuueckas  Jpoob,
NpU pEIICHUH 3a7ad; 3HAKOMCTBO C
MPOLICHTHI, HPPALMOHAIBHOE  YHCIIO, MHOXECTBA
pa3IuYHBIMU MO3ULIMOHHBIMU .
CHCTEMAMY CUMCIICHIS paIfHOHaHBHBIX U JICUCTBUTENBHBIX YHCET, MOJIYJIb
NENCTBUTEIBLHOIO YUCHIA
IIPO6y | ymenne  cBOGOAHO  ONEPHPOBATH [CBOOOAHO ONEPHPOBATH MOHATHEM: CTENEHb C IEJBIM
IIOHATUSAMMNU . CTCIICHb C I CJIbIM MMOKA3aTECIIEM,;
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[oKa3arejieM, KOPEHb HaTypalbHOMU
CTEIIEHU, CTEIEHb C pPalMOHAIbHBIM
MMoKa3aTesieM, CTETICHD C
JEUCTBUTEIILHBIM (BEIIECTBCHHBIM )
noKasaresiem, Jiorapudm 4mcia, CUHYC,
KOCUHYC W TaHI€HC IPOU3BOJIBHOTO
qucia

CBOOOJITHO OTIEPUPOBATH TMOHATHEM: apU(PMETUUECKUN
KOPEHb HATYpAJIbHOM CTENECHH;
CBOOO/JIHO  ONEpPUPOBATH  MOHITHEM:
paloHaIbHBIM MTOKA3aTeNIeM;
CBOOOJTHO OTEPUPOBATH MOHATHSAMU: JIOTapu(dM YucIa,
NeCSITUUHBIE U HATypaJIbHbIE JTIOTapU(PMBbL;

cBOOOJHO OMEpUPOBATh MOHATHAMH: CHHYC, KOCHUHYC,
TaHT'€HC, KOTAaHT€HC YHCIIOBOTO apTyMEHTa;
OIEpPUPOBATh TMOHATHSAMHU: apKCUHYC, ApKKOCHHYC M|
AQPKTaHT€HC YMCIOBOT0 apryMeHTa

CTCIICHb C

P07y

YMEHHE  ONEepUpOBaTh  MOHATHUAMU:
TOKJIECTBO, TOKJIECTBEHHOE
npeoOpazoBaHue, ypaBHEHHUE,
HEPAaBEHCTBO, CHCTEMa YpaBHEHUU U
HEPABEHCTB, PaBHOCHJILHOCTD
YpaBHEHUW, HEPABEHCTB U CHUCTEM,
paloHaIbHbIE, UppalMoOHaNIbHBIE,
MOKa3aTebHbIE, CTETEeHHBbIE,
norapuMHUUIECKHE,

TPUTOHOMETPHYECKHE ypaBHEHUS,
HEPaBEHCTBA M CUCTEMBI; yMEHHE
pemiatb ypaBHEHHUS, HEpPaBEHCTBA W
CUCTEMBl C TOMOULIbIO  Pa3IMYHbIX
MIPUEMOB; pemarb ypaBHEHUS,
HEPaBEHCTBA u CHUCTEMBI C
napaMeTpoM; TMPUMEHSTh YpaBHEHUS,
HEPaBeHCTBA, MX  CUCTEMBbl s
pelieHus MaTeMaTHYecKux 3aJady MU
3aJa4 U3 pa3IMYHbIX 00JacTeil HAyKU U
peaTbHOM KU3HU

CBOOOJIHO  OMEpUPOBATH MOHATHSAMHU: TOXKIECCTBO,
ypaBHEHUE, HEPABEHCTBO, PABHOCUJILHBIE YPaBHEHUS U
YpaBHEHUS-CIEACTBUS, PABHOCHIIbHbIE HEPABEHCTBA,

[IPUMEHSATH pa3iInyHbIC METO/bI peleHus
palMOHANBHBIX M JPOOHO-pAIIMOHAIBHBIX ypPaBHEHUH,
[IPUMEHATb  METOJX  HMHTEPBAIOB Ul  PEILICHMUS
HEPABEHCTB;

CBOOOJHO OMEPHPOBATh MOHATHUSAMHU: MHOTOWIEH OT|
OJIHOM  MEPEeMEHHOW, MHOTOWIEH C  LEJIbIMU
Kod(ppHUIMEHTaMH, KOPHU MHOTOWICHA, HPUMEHSThH
NIEJICHUE MHOTOYJI€HAa Ha MHOTOWIEH C OCTaTKOM,
reopeMy be3y u Teopemy Buera s pernienus 3angay;

cBOOOJIHO  OMEpUPOBaTh  MOHATUSIMH:  CHCTEMA
NMIMHEMHBIX  YpaBHEHWH, MaTpulla, OMNPEACIUTEND)
MaTpuilbl 2 X 2 W €ro TeOMETPUYECKHUN CMBICI,
MCMOJIb30BaTh CBOMCTBA ONpeAeauTens 2 X 2 [
BBIUMCIICHUS] €r0 3HAYCHUsI, IPUMEHSAThH ONpEAETUTEINN

Il pELICHUS] CHCTEMbl JIMHEHHBIX  YpaBHEHMIA,
MOJIETTUPOBAaTh pEajbHbIE CUTyallUd C IOMOUIBIO
CUCTEMbl  JIMHEMHBIX  ypaBHEHWH,  HMCCIEIOBATH
MOCTPOCHHBIE MOJEIM C I[OMOIIBI0 MaTpull U
ONpeAeIUTeNeH, HMHTEPIPETUPOBATh  IMOJTYYECHHBIN
[pe3ynbTarT;

MCIOJIb30BAaTh CBOMCTBA JCHUCTBUU C KOPHSAMH IS
MpeoOpa30BaHUs BEIPAKEHUI;

BEITIONTHATh TPEe0Opa30BaHUSI YHCIOBBIX BBIPAKCHHIA,
COJIEp>KaINX CTETIICHH C PAIIMOHATBHBIM TIOKa3aTeleM;
MCIIOJIb30BaTh CBOWCTBa norapudmoB TUIst
npeoOpa3oBaHus JIOTapU(YMUIECKUX BBIPAKCHU;
cBOOO/IHO OTEPUPOBATH MOHATHIME: UppAIOHATBHBIE,
MoKazaTelbHble H JIOTapU(MUUYECKHE ypaBHEHUS,
HAXOMUTh HMX PEIICHUS C TOMOIIBID PaBHOCHIIBHBIX
MEePEeX0/I0B WM OCYIIECTBIISS TPOBEPKY KOPHEH;
[IPUMEHSITh OCHOBHBIE TPUTOHOMETPUIECKHE (HOpMYIIb]

IS npeoOpa3oBaHus TPUTOHOMETPUYECKHX]
BBIPAKEHUI;

cBOOOIHO OIIepupOBATH MTOHSITHEM:
TPUTOHOMETPHYECKOE ypaBHEHHUE, MPUMEHSITh

HeoOXoauMble (HOPMYJIBI ISl PEHICHUST OCHOBHBIX|
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TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUN;
MOJIETTMPOBATh PeabHbIE CUTYAlIUU Ha A3BIKE anreOpshl,
COCTaBJISITh BBIPAKEHUS, YPAaBHEHHUS, HEPABEHCTBA IIO
YCIIOBUIO 33/1a4H, UCCIIE0BATh MOCTPOCHHBIE MOJIENH ¢
MCIIOJIb30BaHUEM arrapara anreOpbl;

cBOOO/IHO ONEpUPOBATH MOHATUIMU: UppalliOHATIbHbIE,
MoKazaTeiabHble M JorapuMuuecKkue HEpaBEeHCTBA,
HAaXOJUTh HMX pELIEHUS C MOMOIIbIO PaBHOCHIIBHBIX

MEPEXO/IOB;

OCYIIECTBIISATH ~ OTOOpP  KOpHEH MNpH  pelIieHHy|
TPUTOHOMETPHYECKOTO YPaBHEHHS;

CBOOOTHO OIIepPUPOBATH MIOHSATHEM
TPUTOHOMETPHYECKOE  HEPABEHCTBO,  IPUMEHSTH

HeoOxomuMbie (GOPMYIBI  JJII  PEIICHHs] OCHOBHBIX
TUTIOB TPUTOHOMETPUIECKIX HEPABCHCTB;

CBOOOJIHO OINEpPUPOBATh TMOHITHSIMH: CHCTEMa M|
COBOKYITHOCTb ypaBHEHUU u HEPABEHCTB,
PaBHOCHJIBHBIE CHCTEMBI M  CHCTEMBI-CIC/ICTBUS,
HAXOMUTh PEUICHUS CHCTEMBl M COBOKYITHOCTEH
paIlMOHATBLHBIX, MPPAIMOHATBHBIX, MOKA3aTENbHBIX U
nmorapu)MHUYECKUX ypaBHEHUN 1 HEPABEHCTB;

peraTh paluoHaNbHbIE, HppalOHAJIbHEIE,
MoKa3aTeIbHbIC, norapuMUIecKue u
TPUTOHOMETPUYECKHE YpaBHEHHS U HEPaBEHCTBA,
coJieprKaIife MOAYJIH U TapaMeTphl;

MPUMEHTh TpaduyecKkue MEeTOAbl [UIsl pelleHus]
YpaBHEHMII ¥ HEpaBeHCTB, a TakXke 3aJad ¢
rapameTpamu;

MOJIETTMPOBATh PeajbHbIE CUTYAlUU Ha A3BIKE anreOpshl,
COCTaBJISITh BbIpAXXECHUI, ypaBHEHUS, HEPABEHCTBA U UX|
CUCTEeMbl IO  YCJOBHMIO  3aJauyd, HCCJIEI0BaTH
MMOCTPOCHHBIE MOJIEM C HCIOJIb30BAaHUEM ammapara
QJIreOpbl, UHTEPIPETUPOBATH MOJTYUCHHBIN PEe3yIbTaT

TIP08y

cBOOOIHO
rpaduk

yYMEHUE
TIOHSATHSIMH:
obpatHass  (yHKIHS,
byHKIHH, JTUHEHHas byHKIIHS,
KBaJpaTU4Hasi (YHKIHS, CTCTICHHAs
GyHKIMS ¢ TeNbIM  TOKa3aTreseM,
TPUTOHOMETPHUYECKHE byHKINH,
oOpaTHbIe TPUTOHOMETPHUUYECKHE
byHKIHN, noKazaresbHast "
norapupmudeckas (QyHKIUH; yMEHHE
CTPOUTH rpaduku byHKIHH,
BBITIOJIHSTH TIPe00pa3oBaHus rpaduKoB
GyHKIMH;  yMEHHE  WCIIOJB30BaTh
rpaduku  QyHKOUH IS U3YYCHHS
NpOIIECCOB W 3aBUCHUMOCTEH  TIpU
pelIeHNH 3a1ad U3 JAPYTHX Y4eOHBIX
NPeMETOB M W3 pPEaJbHOW JKHU3HU;
BhIpaKaTh (OpPMYJIaMH 3aBHCHMOCTH

OTIepPHPOBATH

byHKINH,
KOMITO3HUITUS

CBOOOJTHO  OMEpUpPOBATh  TMOHATHUAMH:  (YHKIIHS,
crocoObl  3aaHusg  (PYHKIIMK, B3aUMHO OOpaTHBIC
dbyHKIMM, KOoMIo3ulus GyHKIWUHA, rpaduk (yHKIHH,
BBITIOJTHATE AJIEMEHTApHbIE TTpeoOpa3oBaHus rpadUKoB,
G yHKIIHIH;

CBOOOJTHO  OMEpPUPOBATh  TMOHATHUAMH:  00JIACTH
OIIpeIeJICHUs] 1 MHOXKECTBO 3HAYCHUH (YHKIIWUHU, HYIH|
(yHKIINHU, IPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOJTHO ~ OINEPUPOBATH MOHATHAMHU: YETHBIE U
HeueTHble  (QYHKIHMM, TEpUOAWYECKHE  (YHKLUH,
MPOMEKYTKH MOHOTOHHOCTU (DYHKIIMHM, MaKCUMYMBI H
MUHUMYMBl (YHKLIHUH, HauOosbllee W HaUMEHbIIEe
3HaYeHHE PYHKLIUU Ha IPOMEKYTKE;

CBOOOJTHO ~ ONEpUPOBATh  MOHATHSAMH:  CTEICHHAs]
(GyHKIMS C HaTypaJbHBIM M IIEJBIM IIOKa3aTeJeM,
rpaduK CTENEHHOW (QYHKLIUHU C HATYPaJbHBIM U LEJIbIM
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MEXy BETMUYMHAMU; YMEHUE CBOOOIHO
ONEepUPOBATH TMOHATUSAMH: YETHOCTh
(GyHKLINN, MEPUOAWYHOCTH (YHKIIHH,
OTrpaHUUYEHHOCTD byHkuuy,
MOHOTOHHOCTb (DYHKILIUH, 3KCTPEMYM
¢ynkunu, HanboJbIIee U HAUMEHbIIIEE

3HaYeHUs (PYHKIUU Ha TPOMEKYTKE;
yMEHUE IPOBOAUTH  HUCCIECAOBAHUE
¢yHKIMK; ~ yMEHHE  HCIIOJIb30BaTh

cBOWcTBA M Tpapuku GYHKUUN 1JIs
pelleHNs ypaBHEHUM, HEPABEHCTB W
3a1a4 ¢ mapaMmeTpaMmu; M300paxarb Ha
KOOpPAMHATHOM IIOCKOCTH MHOKECTBa
peleHu ypaBHEHHM, HEPABEHCTB U UX
cucTeM

mokaszareneM, rpauk KOpHS N-Oif CTENEeHH Kak|
(GyHKIME ~ OOpaTHOM CTENEHW C  HATYpPaIbHBIM
MoKa3aTesieMm;

OIICPHUPOBATH IMMOHATHAMMU: J'IPIHCfIHﬂSI, KBaapaTHU4yHas U

POOHO-TMHEHHAS byHKIHH, BBITIOJTHSITH)
DIIEMEHTAPHOE HCCIICOBAHWE M IOCTPOCHUE X
rpaduKoB;

CBOOO/IHO ONEpHPOBATH MOHATHUSAMH: TOKa3aTeIbHas U
nmorapudmudeckas GyHKIIUU, UX CBOMCTBA U TpaduKu,
MCTIOJIB30BATh MX IPa¥KH IS pEIICHNs] ypaBHEHNUH;
CBOOOIHO OIIepUpPOBATh HOHSATHSAMHU:
TPUTOHOMETPHUECKAsT  OKPY)KHOCTh,  OIPENEIICHNUE
TPUTOHOMETPHUECKUX (DYHKIIUN YHCIOBOTO apryMEHTa,
MCIOJIb30BaTh Tpapuku (QYHKIUH IS MCCIeT0BaHMS
MPOIIECCOB U 3aBUCHUMOCTEH MpHU pEUICHUU 33734 U3
Npyrux y4eOHBIX TMPEIMETOB M pPEalbHOM KHU3HH,
BbIpaXaTh  (opMyJamMH  3aBUCHMOCTH  MEXKIY|
BEIIMYMHAMU;

CTPOUTH TpaUKKU KOMIO3UIMU (PYHKIHI C MOMOILBIO
HIIEMEHTAPHOT'O UCCIICOBAHUS U CBOMCTB KOMITO3UIIUH

NBYX (YHKIUH;

CTPOUTH TEOMETPUYECKHE O00pa3bl ypaBHEHUH W
HEPABEHCTB HAa KOOPJMHATHOMN TUIOCKOCTH;

CBOOOJTHO  OMEPUPOBATh  TMOHATHUAMH:  TpapuKH
TPUTOHOMETPHYECKUX (DYHKIIHIA;

MPUMEHSATh  (QYHKIUU  JJISI  MOJCIUPOBAHHS |

MCCJICO0OBaHN PCAJIbHBIX ITPOLECCOB

ITP0%y CBOOOJHO OINEPUPOBATH MOHATHUAMHU: apuPMETHUECKAS
M reoMeTpuyeckas  IpOrpeccus,  OCCKOHEYHO
yMEHHE  CBOOOJHO  ONEpUPOBATH |yOBIBAKONIAs FEOMETPHYECKAs MPOTPECCHs, JIMHEWHBIN
HNOHATHAMH.: NOCJICIOBATCIBHOCTD, |1  SKCHMOHCHIIMAIBHBIA POCT, (opMysa CIOKHBIX
apudmeTHIeCcKast HPOTPECCHS, po1ieHTOB, MMETH NPEACTABIEHUE O KOHCTAHTE,
reoMeTpuieckast TMPOTPECCHA, 1o onp30BaTh MPOrpecCH ISl PEIICHHS PeajbHBIX
OECKOHEYHO yOBbIBaroIas
3aj1a4 MPUKJIATHOTO XapaKTepa;
reoMeTpUYecKasl MPOTPeCcCHs; YMCHUE 5 .
3a/1aBaTh MOCIEIOBATEIBHOCTH, B ToMm | B00OMHO OHCpHpOBATE TIOHATHAMA.
qHCe C TOMOMBIO PEKYPPEHTHBIX [10CTCIOBATEIBHOCTS, CHOCOOBI 3a1aHusl
dbopmyn [OCIEA0BATEIbHOCTEN, MOHOTOHHBIE U OTPAHUYCHHBIE]
MOCJICIOBATCIIbHOCTU, TOHUMATh OCHOBLI 3apPOKICHHA
MaTEeMaTHYECKOTO aHajlKM3a Kak aHain3a OCCKOHEYHO
MaJIbIX
IIP10y | ymeHHEe  OmepupoBaTh  MOHSTHSIMHU: [CBOOOAHO ONEPHPOBATH IOHATHAMM: HENPEPHIBHEIE

HENPEPHIBHOCTh (DYHKIIUU, aCUMITOTHI
rpaduka (yHKIUU, TepBas U BTOpas
MIPOM3BOHAS byHKIHH,
TEOMETPUUYECKHUI U (PU3UUECKUN CMBICIT
MIPOU3BOTHOM, nepBooOpasHasi,
ONpeeNieHHbId  MHTErpaji; yMeHHue
HaXOJUTh ACHUMITOTHI rpaduka
byHKIUY; yYMEHHE BBIUUCIIATh
IIPOU3BOJHBIE CYMMBI, MPOU3BEACHHUS,

dyHKIMHM, TOYKM pa3pbiBa rpaduka  GYHKIHH,
ACUMIITOTHI rpaduka PyHKITUH;

CBOOOJTHO  OMEpUpOBaTh  MOHATHEM:  (QYHKIIHS,
HEeTpepbIBHAsT Ha OTpE3Ke, NPUMEHSTh CBOWCTBA

HETIPEPBIBHBIX (DYHKIIUH IS peIICHNS 33/1a4;
CBOOO/IHO ONEpHPOBATH MOHATHUSAME: TEpBas M BTOPas]
MpOU3BOAHBIE (YHKIMM, KacaTelbHas K TIpaduky

dyHKIIY;
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YaCTHOTO M KOMITO3MIMU (DYHKITHIA,
HaxOJWUTh YypaBHEHHUE KacaTeJbHOU K

rpaduxy GyHKINU;

YMEHHUE HCHOJIb30BATh IMPOU3BOJHYIO
JUI  UCCIIEAOBaHUS  (QYyHKIUH, I
HAXOXKJCHUS HAWIYYIlero pemieHus: B
NPUKIIAJHBIX, B TOM YHCIIE COI[MAIBHO-
IKOHOMUYECKUX u ¢buznyeckux
3aadax, A ONpeAeseHUs CKOPOCTH U
YCKOPEHHUS; HAXOOUTh IUIOMAAU H
00BeMbI (PUTYp C TIOMOIIBIO HHTETpaa;
IPUBOIUTH pUMEPHI
MaTeMaTHYECKOT0 MOJCIUPOBAHUS C

BBIUHCIISATh IMPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS,
YAaCTHOTO M KOMIO3MLIMM JBYX (YHKIUH, 3HATH
[IPOU3BOJIHBIE AIIEMEHTAPHBIX (PYHKIINA;

MCIIOIh30BaTh T€OMETPUUYCCKUM U (DU3HUECKUN CMBICT]
[IPOM3BOIHOM ISl peIlIeHuUs 3a/1a4;

MCIIOJIb30BaTh  MPOU3BOJAHYIO ISl  MCCJIEIOBaHUS
(YHKIIUM HA MOHOTOHHOCTB ¥ 3KCTPEMYMBI;

HAaXOOUTh HauOoJblllee U HaMMEHbIlee 3HaueHUs
(yHKIIMU HEPEPHIBHOM HA OTPE3KE;

MCIIOJIb30BaTh  MPOM3BOJHYIO  JUISl  HAaXOXKJIEHUs
HAWTYYILIEro pelIeHUs B MPHUKJIAAHBIX, B TOM YHCIIE
COLIMAIbBHO-9KOHOMUYECKUX, 3a/a4ax, TUIs

OIpeNIeJIEHUs] CKOPOCTH U YCKOpPEHMs Ipoliecca,
MIOMOMUIbIO mddepeHnnanbHbIX .
ypaBHeHMit 3aJaHHOTO (POPMYIION MK IrpaduKoM;
CBOOOJHO ONEpUpPOBATh MOHATHSIMHU: IEepBOOOpa3Hasd,
OIpeIeICHHBI HMHTErpall, HaXOJUTh IEepBOOOPA3HBIC
PIIEMEHTAPHBIX (DYHKIMA W BBIYUCIATH MHTErpall Mo
dbopmyne HetoroHa-Jleiibnuna;
HAXOAUTh IJIOUIAIU TJIOCKUX (DUTYp U 0OBEMBI Tel ¢
MOMOIIIBIO HHTETPaa;
UMETh IpeJCTaBICHNUE 0 MaTeMaTHYECKOM
MOJICIIMPOBAHUH Ha npumMepe COCTaBJICHUS]
¢ hepeHIMaTbHBIX YPaBHEHHUI,
pelaTh IPUKIIAJAHbIE 337a4K, B TOM YUCIJIE COLMAIBHOA
OPKOHOMHYECKOT0 M (PU3MYECKOro  XapakTepa,
CpeACTBaMHU MAaTEeMaTHYECKOI0 aHAIN3a
[IP11y | ymenue omnepupoBaTb  IOHATHUIMMU:
KOMIUJIEKCHOE YHCJIO, COIpPSDKEHHBIC
KOMILICKCHBIC — 49UCIIa,  MOAYIb M |cBOOOJHO ONEPUPOBATH TMOHATHAMU: KOMIUIEKCHOE
APTYMEHT KOMIIIEKCHOTO YUCIA, DOPMA. |ypens i MHOKECTBO — KOMIUIGKCHBIX — HHCEN,
3arucu KOMILIEKCHBIX qHcen .
MPECTABIATh KOMILJICKCHBIE YMCIIa B alreOpandeckoi
(reomeTpuyeckas, .
M TPUTOHOMETPUYECKOH  Qopme, BBITTOJIHSATH)
TPUTOHOMETPHUYECKAs " 5
areGpanyeckas); YMeTh MPOM3BOITS apu(MeTHYECKUe ONepaluy ¢ HUIMU U U300pakaTh HA
apudmMeTHIecKue NeNCcTBUS ¢ (KOOPAMHATHOU ITOCKOCTH
KOMIUICKCHBIMH YHCJIaMHU; TPUBOAUTH
PUMEPHI UCIIOJIb30BAHUS
KOMIIJICKCHBIX YHCEI
[IP12y | ymenue cBo0oHO OHEPUPOBATL .p 50110 OIIEpPUPOBATh  IOHATUSAMHU:  CIIy4ailHBIN
NOHATUSAMH: Cpe/iHee apu(MeTHIECKoe, .
PKCIIEPUMEHT (ombIT), CIy4aiiHOE coObITHE,

MeanaHa, HauOoJbllIee W HAaUMEHbBIIIEEe
3HAUYCHMUS, pa3max, JIUCTEPCHs,
CTaHJIApTHOE OTKJIOHCHHE JUISE
ONMCAHUS YHCIIOBBIX JTaHHBIX; YMEHHUE
HCCJIeIOBaTh CTaTUCTUUECKHE IaHHEIE,

B TOM 4YHCI€ C [PUMEHEHUEM
rpadUuecKuX METOAOB U IIIEKTPOHHBIX
CpencTB; rpaduuecku HCCIea0BaTh

COBMECTHBIC HAOJIOACHUS C TOMOLIBIO
JUarpaMM pacCeUBaHUS W JIMHEWHOHN
perpeccuu

DIIEMEHTApHOE CIIy4ailHoe COOBITHE (3JIeMEHTapHBIN
MCXOJ) CIIY4aifHOTO OIBITa, HAXOAUTh BEPOSTHOCTH
COOBITHII B  OMNBITAX C  PaBHOBO3MOXXHBIMHU|
PIIEMEHTAPHBIMU COOBITUSIMU;

HaXOAUTh U (POPMYIUPOBATH COOBITHS: IEpeceUeHue,
00beIMHEHUE JIAHHBIX COOBITHIA, coObBITHE,
[IPOTHUBOMOJIOKHOE JTaHHOMY, UCIIOJIb30BATH
nuarpaMmbl - Diifiepa, KOOPAWHATHYIO TMPSAMYIO s
pelIeHns 3a/1ad, MOJIb30BAThCsl (POPMYIION CIIOKEHUS]
BEpOATHOCTEH JJIsi BEPOSTHOCTEM JIByX U  TpeX|
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CITy4alHBIX COOBITHIA;

ONEPUPOBATh TOHATHSAMHU: YCIIOBHAas BEPOSTHOCTH,
YVMHOXKEHUE BEPOSITHOCTEH, HE3aBHCHUMBIC COOBITHS,
NepeBO  CIIy4alHOTO  DKCIEPUMEHTa,  HaXOIUTh
BEPOSITHOCTH  COOBITHI €  TIOMOIIBIO  IPAaBHIIA
YMHOXXEHUSI, IepEeBa CIYyYaHOTO OITBITa, UCIIOIb30BaTh
dhopmyny moaHO#M BeposTHOCTH, popmyny baiteca npu
pEIICHUH 3a]1a4, ONPEIENIATh HE3aBUCHMOCTh COOBITHH]

mo ¢GopMyne © 1O OpPraHU3alUU  CIYYaliHOTO
PKCIIEPUMEHTA;
CBOOOJTHO  ONEpPUPOBATh  TOHATHUSAMHU:  OWHAPHBIN

CIIy4alHbIIl ONBIT (UCHBITAaHUE), YCIIEX M HEyAaua,
HE3aBUCUMBIE  HCIIBITAHUSA,  CEpUS  MCIIBITAHUM,
HAXO/UTh BEPOSITHOCTU COOBITHI: B CEpPUU HCIIBITAHUH
110 IEPBOr0 yCIieXa, B CEpUU MCHBbITaHUNW bepHyiuu, B
OIbITE, CBSA3aHHOM CO CIIy4allHBIM BBIOOpDOM U3
KOHEYHON COBOKYITHOCTH;

CBOOOJHO  ONEpHpOBAaTh  MMOHATUSAMH:  Cly4aifHas]
BEIMYMHA, paclpeeiieHue BEPOATHOCTEH, Iuarpamma
pacripenienieHusi, OWHapHas cCiydaifHas BeJIMYMHA,
reoMeTpruecKoe, OMHOMHAIIbHOE pacrpeie]IiCHue

[1P13y

YMEHHE HAXOIUTh BEPOSTHOCTH
COOBITHH c HCII0JIb30BAHUEM
rpaduuecKux METOJOB; IPUMEHSTD IS
penieHus 3aaad GOPMYIIBI CIOKCHHS U
YMHOXEHHUS BEPOSATHOCTEH, (hopmymry
IIOJTHOM BEPOSITHOCTH, bopmymy
Bepuynnu, xomMOuHaTOpHbBIE (GaKTHl U
GbopMyIbl; OLIEHUBATH BEPOSITHOCTU
peaNbHBIX COOBITHI; YMEHHE
OTIEpUPOBATh MOHATHSAMU: ClydaifHas
BEJIMYHHA, pacnpeneneHue
BEPOSTHOCTEH, MaTEMaTHIECKOE
OXXUJaHUE, JUCIIEPCHS] U CTaHAAPTHOE
OTKJIOHCHHME CIIy4YalHOM BEJIMYUHBI,
GYHKIIUM pacnpeeieHus U TUIOTHOCTH
PaBHOMEpPHOTO,  IOKA3aTeNbHOTO U
HOPMAJTBHOTO paclpe/leICHH; yMEHUE
UCIIONIb30BaTh CBOMCTBA W3YYECHHBIX
pacmpeneneHuid Ui pelieHus 3ajad;
3HAKOMCTBO C IIOHSATHSIMHU: 3aKOH
OOJBIINX YHCEN, METOIBI BHIOOPOYHBIX
UCCIICIOBAaHM, YMEHHE TPUBOJUTH
PUMEPHI MPOSIBIICHUS 3aKOHa
OONBIIMX 4YHCENl B TPUPOIHBIX U
OOIIIECTBEHHEIX SIBIIEHUSIX

ONEPUPOBAThH MOHATUSMH: COBMECTHOE PACIIPEACIICHHE
NBYX CIIy4alHBIX BEJIMYUH, MCIOIb30BaTh TAOJIHILY|
COBMECTHOTO  pAaclpeleieHuss JABYX  CIy4YalHBIX
BEJIMYUH JUI1 BBLACIICHUS pacHpenesieHus KakIoi
BEJINYUHBI, ONPEACIICHUsS HE3aBUCHUMOCTH CIyYalHbIX|
BEJINYUH;

cBOOOJIHO ONEpUpOBATh MOHITHEM MaTEeMaTHYECKOTO
OKMJIaHWUSI CIydYalHOW BEIMYHMHBI (paclpesesieH s ),
[IPUMEHATHh CBOMCTBA MaTEMaTUYECKOIO OXKUAAHUS IIPH|
pelmeHuy  3aJad,  BBIYMCIITH ~ MaTE€MaTU4YeCKOeE
OXKuJaHHue OMHOMHUAIBHOTO M T'€OMETPUYECKOTO|
pacrpeeeHN;
CBOOOJHO  OIEPHPOBATH
CTaHJIapPTHOE OTKJIIOHEHHE CIIy4YalHOW BEJIMYMHBI,
[IPUMEHATD CBOMCTBA  JMCIEPCHUHU CIIy4alHOM|
BEIMYMHBI (paclpeleieHys]) NpU pelleHUH 3ajad,
BBIUUCIATh AUCIEPCUI0 U CTAHAAPTHOE OTKIOHEHUE
reOMETPHUECKOT0 M OMHOMHUAIBHOTO paclpeieeHuH;
BBIUUCIISATH BBIOOPOYHBIC XaPAKTEPUCTUKU MO JTaHHOU
BBIOOpKE U OIICHWBATh XAapPaKTEPUCTHKH TE€HEPATbHOM
COBOKYITHOCTHU JAHHBIX 1o BBIOOPOYHBIM
xapakTepucTukaMm. OIEHHBATh BEPOATHOCTH COOBITHIH
U TIPOBEPSITH MPOCTEHIINE CTATUCTUYECKUE TUIIOTE3BL,
10JIb3YysICh N3YUEHHBIMH pacIpeEICHUSIMU

IIOHATUAMMU: Aucnepcus,

[1P14y

yMeHHue CBOOOHO OTIepPUPOBATH
HOHSTUSMHU: TOYKa, npsimas,
IUIOCKOCTh, IPOCTPAHCTBO, OTPE3OK,
Jyd, TUIOCKUM YroJl, ABYTPaHHBIA yro,

TPEXIPaHHBIM yroJjl, MepeceKarolmecs,

CBOOOJTHO ~ ONEpUPOBaTH OCHOBHBIMH  IOHSATHIMY
CTEpEOMETPUU TpPU pEIICHUH 3a7ad M IPOBEJICHUY]
MaTEMaTHUECKUX PaCCyKICHUI;

KJacCU(UIIMPOBATh B3aUMHOE PACIIONIOKEHHE TPSIMBIX
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NapajulelbHble U CKpEIIMBAIOLIUEC
IIpsIMBIE, [apajuIeIbHOCTh u
NEPHNEHAUKYJIIPHOCTE  HPSMBIX U

IJIOCKOCTEM, Yroid MEXAY IIPSIMBIMH,
Yroa MEXIy MNpsSAMOHM U IUIOCKOCTHIO,
yroia McCExay IIJIOCKOCTSAMU, YMCHUC
HCIIOJIb30BAaTh IpHU PCIICHHUU 3aJdaq
U3ydyeHHble  (aKTBl M TEOpPEeMbI
IMJIAaHUMCTPHHU, YMCHUC OLCHUBATH
pa3Mepbl OOBEKTOB B OKpPYKAaIOIIEM
MUDE; yMEHHUe OIEePUPOBATH
MOHATHUSAMU: MHOT'OIpaHHUK, CCUCHUC
MHOI'OI'PAHHUKA, MPaBUIIbHBIN
MHOTOI'PDAaHHMK, IIpU3Ma, IUpamMuza,
¢urypa ¥ TOBEpPXHOCTh BpAIICHUS,
WIMHIP, KOHyc, map, cdepa,
pa3BepTKa  MOBEPXHOCTH,  CCUCHHSI
KOHyCa M UMIMHJIpPA, IapajuleibHbIC
OCH WM OCHOBAHHUIO, CCUCHHE IIapa,
IUIOCKOCTh,  Kacaromiascs  chepsl,
LUJIMHAPA, KOHYCAa; YMEHHE CTPOHUTH
CCUeHHEe MHOTOrpaHHHKA, HM300pakaTh
MHOT'OI'PAHHUKH, burypst u
IMMOBCPXHOCTHU BpallICHUA, UX CCUCHUS, B
TOM YHUCIIC C MOMOIIBIO SJICKTPOHHBIX
CPEACTB; YMEHHE MPUMEHATH CBOKWCTBA

TEOMETPUUYECKUX duryp,
CaMOCTOSITENTEHO bopmynupoBaTh
ONpeNeNieHus  M3ydaeMblx  (uryp,

BBIJIBUTaTh THUIIOTE3bl O CBOWMCTBAX H
NpU3HAKaX TeOMETpUYECKHX (uryp,
00OCHOBBIBaTh WJIM OIPOBEPraTh HX;
yMEHHE MPOBOJIUTH KIAcCU(UKALNIO
¢uryp mo pazIMYHBIM IpPU3HAKaM,
BBIIIOJIHATh HE00XO0IUMbIE
JIOTIOJIHUTEIIbHBIE IIOCTPOCHUS

B MPOCTPAHCTBE, TUIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX
1 TUIOCKOCTEH B MPOCTPAHCTBE;

cBOOOJHO OMNEpPUPOBATh MOHITUSIMH, CBSI3aHHBIMHU (|
yraaMd B MPOCTPAHCTBE: MEXKIY MPSIMBIMH B
[IPOCTPAHCTBE, MEXY MPSAMOM U MIOCKOCTHIO;
cBOOOJHO ONEpPUPOBATh MOHITHUSIMH, CBSI3aHHBIMH (|

MHOTOTpaHHUKAMH;
CBOOOTHO pacro3HaBaTh OCHOBHBIC BUJIB]
MHOTOT'PaHHHKOB (mpu3ma, UpaMua,
MPSIMOYTOJIBHBIN TTapajuiesenuIe, Kyo);

KJ1acCUu(PUITMpPOBaTh MHOTOTPaHHHUKH, BBIOMpas]

OCHOBAHUS ISl KJIACCHU(PUKAINY;

CBOOOJHO ONEpUPOBATh MOHATHAMM, CBS3aHHBIMU C
CeYCHHEM MHOTOI'PAaHHHKOB IIOCKOCTBIO;

CTPOUTH CEYEHHS MHOTOIPAHHHKOB PAa3JIMYHBIMY
METOJAaMH, BBIIOJIHATEH (BBIHOCHBIC) TUIOCKUE YEPTEKH
M3 PUCYHKOB IPOCTBIX OOBEMHBIX (DUTYp: BUJ CBEPXY,
cOOKY, CHU3Y;

MPUMEHATh NPOCTEHIINE IMPOrpaMMHBIE CpPEACTBA H
DIIEKTPOHHO-KOMMYHHMKAIIMOHHBIE ~ CHCTEMBl  IIpH
pELICHUH CTEPEOMETPUUECKUX 3a/1aY;

CBOOOJTHO ONEpUPOBATh MOHATHSIMM, CBS3aHHBIMU C
[WIMHIPUYECKOH, KOHMYEeCKOH U  chepuieckon
MMOBEPXHOCTSIMH, OOBSICHATH CITOCOOBI TIOJTYUCHHS;
ONEpPUPOBATh MOHATHSAMH, CBSI3aHHBIMH C TeJamHy|
BpallleHUs: HUIMHAPOM, KOHYCOM, chepoii u mapom;
pacro3HaBaTh Teja BpamieHus (IWIHHAP, KOHYC, chepa)
W 1map) U OOBACHATH CMOCOOBI TIONYYCHHS TeJ
BpalllCHNUS;

KJ1acCU(PUITMPOBATh B3aHMHOE PACIIOIOKEHNE Chephl U]
MJI0CKOCTH;

cBOOOZIHO OMNEpPUPOBATh MOHITUSIMH, CBSI3aHHBIMHU (|
KOMOMHAIMSIMU TE€J BpallleHus ¥ MHOTOIPaHHUKOB:
MHOTOTPaHHUK, BIUCAaHHBIM B cdepy W ONMUCAHHBIH
oko0J10 cepsl, chepa, BIUCaHHAS B MHOTOTPAHHUK WJIH
TEJIO BpAIlCHUS;

n300pakaTh ~ M3ydaeMble  (QUIyphl,  BBIIOJIHSATH
(BBIHOCHBIE) IIJIOCKHE YEPTEXKU M3 PUCYHKOB IPOCTHIX|
00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOHTH
CEUCHHMsI TeJ BpallCHHS,;

CTPOUTH CEUYEHHUS MHOTOI'PAHHHKOB M TEJ BPALICHHUS:
CeueHMsI LIIIUH/Ipa (TapauIeNbHO U MEPIEeHAUKYISPHO
OCH), CEUeHHUs KOHyca (mapajjieibHOe OCHOBAHMIO U
MPOXOo/sIIee Yepe3 BEPIIMHY), CeUSHHs 11apa;
MCIIOJIb30BAaTh METOJbI TOCTPOCHHS CEUCHHM: METOJ
CJIEZIOB, METOJl BHYTPEHHETO NMPOCKTHPOBAHUS, METO]
[EPEHOCA CEKYIIEHN IIJIOCKOCTH;

JTOKAa3bIBATh 'COMETPUUCCKHUE YTBCPIKICHUA
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[1P15y

yMeHue CBOOOTHO OTIepPUPOBATH
HNOHATUAMHU: IJIOMIAAL (GUTYpHI, 00BeM
¢Gurypel, BeIMUMHA YIJia, PACCTOSHUE
OT TOYKH JO0 TIJIOCKOCTH, PACCTOSHUE
MEXy TPSMBIMU, PACCTOSIHHE MEXIY
IUIOCKOCTSIMH,  IJIOHIagb  cdepsl,
IUIOIAAb TOBEPXHOCTH  MHPAMHJIBI,
OpU3MbI, KOHYCa, LWIMHApPA, O0beM
KyOa, IIPSIMOYTOJIBHOTO
napaenenunesa, UpaMHU/IbI,
NpU3Mbl, IMJIMHApA, KOHyca, MIapa;
YMEHHUE HaXOJUTh OTHOIIEHHE 00BEMOB
noJ00HBIX pUryp

BBIUUCIIAT TUIONIANM TOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, nupamMuzaa), TEOMETPUYECKHMX Tel C
pUMEHEeHHEM (OPMYIT;

BBIUUCIISATh BEJIWYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB H
Tel BpalleHus, 00beMbl W IUIOHIAM IMOBEPXHOCTEH
MHOTOTPAaHHUKOB U TE€J BpAalleHUs, N€OMETPUYECKHX
TeJ C MpUMeHeHueM HopMyi;

MPUMEHITh TeoMeTpudeckue (GakTbl i pelleHus]
CTEpPEOMETPUUECKHIX 3ajad, IpenoJiararoiux|
HECKOJIbKO  IIIarOB  pEUIeHMs, €ClIU  YCIIOBUS
MMPUMEHCHHUS 3a1aHbI B SBHOW M HESIBHOU (hopme

[1P16y

yMeHHue CBOOOTHO OTIepPUPOBATH
NOHATUSAMU: JIBI)KEHUE, TapaljiebHbIN
NepeHoc, CHMMETPHUS Ha TUIOCKOCTH U B
IPOCTPAHCTBE, IOBOPOT,
npeoOpazoBaHue MOA00Ms, MOJO0HBIC
burypsr; yMEHHue pacro3HaBaTh
paBHBIE M TMOJOOHBIE (UTYPHI, B TOM
yucie B NPUPOAE,  HMCKYCCTBE,
apXUTEKType; YMEHHE HCIOIb30BaTh
reOMEeTPHUYECKUE OTHOILICHHUS,
HAXOJIUTh T'€OMETPUUECKUE BEITMYMHBI
(nmwHA, YroJ, IUIOIIalb, O00BEM) MpHU
pelIeHNH 3a1ad U3 JAPYTHX Y4eOHBIX
IIPEAMETOB U U3 PEAIBHON KU3HU

BBITIOJTHATh napajuieJIbHOE, HEHTpaIbHOE u
OpPTOTOHANILHOE MPOEKTUPOBaHUE (DUTYP HA MIOCKOCTH,
BBITIOJTHATH U300paKeHUs (PUTYpP HA TUIOCKOCTH;
cBOOOJHO OIEpPUPOBaTh TMOHATHUSMHU: CHUMMETPHUS B
[POCTPAHCTBE, LIEHTP, OCh U IIOCKOCTb CHMMETpPUU,
LIEHTP, OChb U IJIIOCKOCTh CHMMETPUH (PUTYPBI;

pelarh 3a7a4d Ha JI0Ka3aTeIbCTBO MaTEeMaTHYECKHX
OTHOIICHUN U HAXOKJIEHHE F€OMETPHUYECKUX BEIHYUH,
MpPUMEHsIST  M3BECTHBIE  METOABl IpPU  pElICHUY
MaTEMaTHYECKUX 3aJad MOBBIIICHHOTO U BBICOKOTO
YPOBHSI CIIOKHOCTH;

BEIYUCIIATH  COOTHOIICHHUS  MEXIY
MOBEPXHOCTEH U 00BEMaMH MMOJAO0HBIX TET;
M3BJICKATh, WHTEPIPETUPOBATHL W MPEOOPa3OBHIBATH
MH(OPMAILIMIO O MPOCTPAHCTBEHHBIX T'€OMETPUYECKHX
(dburypax, IpeaCTaBICHHYIO Ha YePTEkKaX U PUCYHKAX;
CBOOOJHO OMEPUPOBATh MOHITUSIMH, CBSI3aHHBIMH (|
NMBUKCHHEM B  I[POCTPAHCTBE, 3HAaTh  CBOMWCTBA
JIBMKCHHM;

BEITIONHATh W300paKCHUSI MHOTOTPAaHHUKOM U Tell
BpAIICHUS MPYU MMapaJIEIbHOM MEPeHOCe, IIEHTPaTbHOM
CUMMETpUH, 3€pKabHOW CHUMMETpPUU, MpPU TOBOPOTE]
BOKPYT NMPSMOU, TpeoOpa30BaHUsl OT00Ms

IUIOMAAIMU

P17y

yMeHHUe CBOOOTHO OTIEpUPOBATH
MOHATUSAMH: TIPSIMOYTOJIbHAS CHCTEMa
KOOPJIMHAT,  BEKTOpP,  KOOPJIWHATHI
TOYKH, KOOPJIWHATHI BEKTOpPa, CymMMma
BEKTOpPOB, TPOM3BEIICHUE BEKTOpa Ha
YUCJIO, Pa3IO)KEHWEe BEKTopa  II0
0a3ucy, CKaJIsIpHOE TMPOU3BEJICHHE,
BEKTOPHOE MPOU3BEACHHUE, YTOI MEKIY
BEKTOpaMH; yMEHHE  HCIIOJIh30BaTh
BEKTOPHBII M KOOPJAWHATHBIA METO
TSl pElIeHUs] TEOMETPUIECKUX 3a1a4d U
3ama4y  APYruX Y4YeOHBIX TIPEIMETOB;
ONEpUPOBATh MOHATUAMM: MaTpuUIia 2X2
u  3x3, omnpeaenuTellb  MaTpUIIbL,
TEOMETPUUYECKHUI CMBICIT OTIPEICTUTEIS

cBOOOIHO OIepupoBaTh MOHSTUSAMU,)
COOTBETCTBYIOIIMMU BEKTOpaM U KOOpJAMHATaM B
[IPOCTPAHCTBE;

BBITIOJHSATH ACUCTBUS HaJl BEKTOPaMU;

BBITIOJTHSATH ONEpallMK HaJl BEKTOpaMH;

3a/laBaTh IUIOCKOCTh ypaBHEHHEM B JIEKapTOBOW
CUCTEME KOOpIUHAT;

pelaTh reOMeTpUYECcKUe 3a/1a4l Ha BHIYKMCICHUE YIIJIOB
MEXIy TNpSIMBIMH U  IJIOCKOCTSIMH, BBIYUCIICHUE]
PAcCCTOSIHUM OT TOYKM JO IJIOCKOCTH, B II€JIOM, HA
[PUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOoJa IpH|
pelIeHun;

ONEepUPOBATh TMOHATHUAMU: MATPULA, ONPEAETUTEND

MaTpuilbl 2X2 1 3X3, ero reoMeTpuYeCKU CMBICI




29

[1P18y
YMEHHE  MOJCIHPOBATh
CUTyallUM Ha f3bIKE MaTeMaTHKH;
COCTaBIISITh BBIPAKCHUS, YpaBHEHHS,
HEPaBEHCTBA M HX CUCTEMBI IO
YCIIOBHIO 3aja4u, YICCIIE/I0BATh
IIOCTPOCHHBIC MOJIeNN c
WICIIOJIb30BaHUEM ammapara anreOphl,
MHTEPIPETUPOBATD OJTy4EeHHbIH
pe3ynbTaT; CTPOUTH MAaTeMaTHYeCKHe
MOJICJIM C TOMOIIBIO T'€OMETPUUYECKHX
NOHATHH W BEIWYMH,  pelarh
CBSI3aHHBIE C HHMH IIPaKTUYECKHE
3aJa4d; COCTABIATH BEPOSTHOCTHYIO
MOJIeIb u HHTEPIPETHPOBATD
NOJy4eHHBIH  pe3yibTaT;  pemarh
NpUKJIAIHBIE  33Ja4d  CPEACTBaMHU
MaTeMaTH4eCKOro aHalu3a, B TOM
YHCIIC COLMAIBFHO-9KOHOMHYECKOTO U
(u3ngeckoro xapakrepa

peasibHbIe

MCII0JIb30BATh MOIXOJISIIYIO bopmy 3amnucH
NECTBUTENBHBIX YMCEN ISl PEIICHUS MPaKTHYECKHX
3a/la4 U Mpe/ICTaBICHUs TaHHBIX;

MPUMEHATh JApoOM U MPOLEHTHI JJsl  pelleHus
MPUKIAAHBIX 337a4 U3 Pa3IMYHbIX OTpaciell 3HaHHUM U
[peabHOM KU3HU;

MPUMEHSTh TNPUOIUKEHHBIE BBIYUCICHUS,
OKpYIJICHUSl, MPUKUAKY U
BEIUHCIIEHUH;

MPUMEHITh TOJy4YeHHbIE 3HAHHUA Ha  IpaKTHUKE:
CpaBHMBATh, aHAJIM3UPOBATh W OLEHUBATH pEAbHbIC
CUTYyallMl, TPUMEHATh U3YUYCHHbIC MOHATUS, TEOPEMBI,
CBOMCTBA B MPOILECCE TOUCKA PEIICHUS] MAaTEMAaTUUYECKU
chopMyITUPOBAHHOMN POOJIEMBI, MOJIEIIUPOBATH
peanbHble  CUTyalldd Ha  fA3bIKE  T'€OMETPHHU,|
MCCIIe0BaTh MOCTPOCHHBIE MOJIENIH C UCTIOJIb30BAHUEM|
FCOMETPUYECKUX TMOHATUA W TEopeM, arrmapara
QIreOphl, peniaTh MPAKTUYECKUE 3a/1a4M, CBSI3aHHBIC C
HaX0KJICHHEM F€OMETPUUECKUX BEJIMUUH

MpaBUIIa
OLICHKY  pe3yibTara

[TP19y | ymeHnue BbIOMpATh MOIXOISAIINI METO
JUIsL  pellieHusl 3a/Jadyd; [OHUMaHHE
3HAYUMOCTH MaTEeMaTHKU B H3Y4YEHHUU
MPUPOIHBIX U 0OLIECTBEHHBIX
MPOIECCOB SIBJICHUW;  YMEHHE
pacmo3HaBaTh MPOSIBICHHE 3aKOHOB
MaTeMaTUKd B HCKYCCTBE, YMEHHE
MPUBOJIUTH MPUMEPHI MaTEMaTHYECKHUX
OTKPBITUA POCCUUCKOH W MHUPOBOH

MaTeMaTUYECKON HAYKH

)51

oTamnax
qacTu

UMETh MpPEACTaBICHUS 00 OCHOBHBIX
pa3BUTUS TIEOMETPUM KAK  COCTaBHOU
¢byHIamMeHTa pa3BUTHS TEXHOJIOTUH;
U3BIICKaTh, NMPEOOPA30BBIBATh U UHTEPIPETHPOBATH
uH(pOpMaIHIO 0 IIPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (urypax, NpPEACTABICHHYIO Ha
4YepTekax U pUCYHKax

2.4 Peanuzanys €JMHCTBA YPOUYHOU U BHEYPOUHOU JAEATEILHOCTH

ACATCIIBHOCTH,

O6mue HanmeHoBaHMe KOMIIETEHIIUH
KOMIIeTeH MK
OK 02 Hcnonp30BaTh COBPEMEHHBIE CPECTBA MMOMCKA, aHAIN3a U MHTEPIIPETalui HHPOPMAITIH

n I/IH(bOpMaI_II/IOHHBIe TCXHOJIOTHMH OJId BBIIIOJHCHHUA 3aJad HpO(beCCHOHaHBHOﬁ
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3 CopaepxkaHue y4eOHOro npeamera

Paznen 1. IlpubnukeHHbIe BBIYUCICHUS U PAa3BUTHE MOHATHS YHCIIA
Tema 1.1. BBenenue. [leiicTBuTenbHbIC YKCa, UX ASCATUUYHbIC TPUOIMKEHNUS. ApupMeTUIecKe
NEUCTBUS C JEUCTBUTEIBHBIMU YuciIaMy. Yucnosas npsamas. [Iponopuus npouent. Tpu 3agaun Ha
nporeHThI. [Ipubnmkennbie 3HaueHus yucia. Berauciaenue ¢ nomonisio MK u apyrux
BBIYMCIIUTENBHBIX CPEJCTB.
Tema 1.2. MHuMas eauHHIIA, MHAMbBIC YMCJIa, KOMIUICKCHBIC yncia. [[efcTBus Haf
KOMILUIEKCHBIMH YHCIIAMHU.
Tema 1.3. YpaBHeHUs1, paBHOCWIIBHOCTb ypaBHEHU. JIuneiinble ypaBHeHus. KBagpaTHbie
YpaBHEHUs], ypaBHEHUs, IPUBOJMMBIE K KBaJipaTHbIM. HepaBeHCTBa, IMHENHBIE U KBaIpaTHbBIE
HEpaBEHCTBA.

Pa3znen 2. ®yHkuuu u ux cBoicTBa
Tema 2.1. @ynkius. O6snacTb onpeaenaeHus U 001acTb 3HadyeHnit pyHkuuu. CrnocoOsl 3a1aHus
dbyakuun. ['paduk Gynkiun. CBoiicTBa GyHKIIUN: YETHOCTh, OTPAHMYECHHOCTh, MOHOTOHHOCTH,
MEePUOJNYHOCTD, HaNOOJbIIIeEe U HAaUMEHbIlIee 3HaueHne QYHKINU, TOUKU IKcTpemyma. OOpaTHbie
dbyHKIIMH, UX CBOMCTBA U Tpaduku. Apudmernueckue oneparuu Haj GyHKIusIMu. CloKHas
byHKIHS.
Tema 2.2. Yucnosas nocnenosarenbHoCTh. [penen uncnosoii nocnenosarensHocTu. Ilpenen
(GbyHKIMHU B TOUKE, HA OECKOHEYHOCTh. OCHOBHBIE CBOMCTBA MPENIENIOB. 3aMeuaTeNbHbIe PEeIebl.
HenpepbIBHOCTh PYHKIIMH B TOUKE M Ha IPOMEXyTKe. CBOMCTBA HEMTPEPBHIBHBIX (DYHKIINH.
BbeckoneuHo yObIBarolasi reoMeTpuieckas mporpeccus U ee cymma. Perienne HepaBeHCTB
METOJ0M HUHTEPBAJIOB.

Paznen 3. Crenennas, mokasaTenbHasi, Jorapupmudeckas GyHKIIIH
Tema 3.1. Crenens ¢ HaTypaJdbHBIM [TOKA3aTEJIEM U €€ CBOMCTBA, ACHCTBUE HAJl CTEIICHSIMHU C
HaTypaJIbHBIM NOKa3aTesneM. CTeNneHb ¢ pallMOHAJIBHBIM U JICMCTBUTENBHBIM I1I0KA3aTEIEM, €€
cBoiicTBa. KopHM HaTypaabHON CTENEHU U3 YMCIIA U UX CBOMCTBA.
Tema 3.2. Jlorapucm, BuabI 1orapupmMoB, OCHOBHOE JIOTapu(hMUIECKOE TOKIECTBO. TeopeMbl
norapudmMupoBanus, GopMyIa nepexonaa jJorapudma Kk HoBoMy ocHoBaHMIO. JlorapudmupoBanue
u noteHuupoBanue. [IpeoOpazoBanue morapupMUUECKUX U MOKA3aTEIbHBIX BBIPAKCHHA.
Tewma 3.3. Crenennas ¢pyHkuus, ee cBoiicta u rpaduk. [TokazarenpHas GyHKIHS, €€ CBOWCTBA U
rpaduk. Jlorapupmuueckas GyHKIHs, ee cCBOMCTBA U rpaduk. Uccnenopanue GyHKIIHA.
Tewma 3.4. Pemenue panroHaabHbIX, HPPANMOHATBHBIX, TOKA3aTEIbHBIX, JIOTAPU(PMUIECKUX
ypaBHEHHU U HEPaBEHCTB, cucTeM ypaBHeHUU. KoHTponbHas pabora

Paznen 4. OCHOBBI TPUTOHOMETPUU
Tema 4.1. PanuanHoe u3mepeHue Iyr U yriioB. Tpuronomerpuueckue GpyHKIUH, UX 3HAKU IO
YEeTBEPTAM, 3HAUCHUS] TPUTOHOMETPHUECKUX (DYHKIIMIA HEKOTOPHIX yrioB. CBoiicTBa
TPUTOHOMETPHUYECKUX (DYHKIUN: YETHOCTD, IEPUOAUYHOCTD, OTPAHNYEHHOCTh. OCHOBHBIE
TPUTOHOMETPHUUECKHE TOKAeCTBA. CHHYC, KOCUHYC, TAHT€HC CYMMBI U Pa3HOCTHU ABYX YIJIOB.
dopmybl puBeaeHUs. DOpMyIbl JBOWHOTO U TIOJIOBUHHOTO apryMeHTa. [IpeoOpa3zoBanue
CYMMBI M Pa3HOCTH TPUTOHOMETPUUECKUX (QYHKIUI B MPOU3BECHUE U TPOU3BEICHUS B UX
CyMMY.
Tema 4.2. dynkius y=sinx, ee cBoiicTBa u rpaduk. yHKIHSA y=CcOSX, €¢ CBOWCTBA U IPpaduK.
OynkIus y=tgx, ee cBolicTBa U rpapuk. OyHKIMA y=ctgx, ee cBoiicTBa u rpadux. Ob6paTHbIe
TPUTOHOMETPHUYECKUE (DYHKITHH.
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Tema 4.3. IIpocreiinme TPUroHOMETPUYECKUE YpaBHEHHUS. PelieHne TpUroHoMeTpuIeCcKux
ypaBHeHUN. PelieHne TpUroHoOMeTpUYECKUX YPABHEHUH C yU€TOM PEAIBHBIX OTPAaHUYCHUN U
MHTEPIIpETALMM pe3ybTaTa. PelieHne TpuroHoMeTpu4eckux HepaBeHCTB. Pemenue cucrem
TPUTOHOMETPUUECKUX YPaBHEHUM.
Tema 4.4. Tpuronomerpuueckas popma KOMIUIEKCHOTO yrcia. JleficTBUS HaJl KOMITJICKCHBIMH
yucIaMH B TpuroHometpuueckon popme. ®opmyna Myaspa. ®opmyna Ditnepa. [Tokazarenbras
(dbopMa KOMIUIEKCHOTO 4yKcia. J{efcTBUS Ha/l KOMITJIEKCHBIMU YHCJIaMU B TIOKa3aTeNIbHOM (opMe.
KontponbHas padoTa .

Paznen 5. Havana MaTeMaTHyeCcKOro agajinsa
Tema 5.1. Ilpupamienue aprymeHTa u npuparienue GpyHKIuu, reoMeTpuIecKoe n300paxkeHue
npupameHus. 3aJauu, NPUBOSIIUE K TOHATHIO TPON3BOIHON (pyHKIMU. Haxoxnenue
IIPOU3BOJHOM 110 YeThIpeM I1araM. @U3n4ecKUuil CMBICII IPOU3BOAHON. TeopeMbl
muddepennmpoBanusi. [Ipon3BoaHbIE FIeMEHTAPHBIX (DYHKIIHIA: CTETIEHHOH,
TPUTOHOMETPUYECKOH, MOKa3aTeabHOM, Torapudmudeckoii. [IponsBoHas caokHON HYHKITHH.
Bropas nmpousBognas hyHkmu, €€ GU3NIECKUN CMBICIT.
Tema 5.2. 'eoMeTpUUeCKUl CMBICI POU3BOHOM, YPaBHEHHUE KAcaTEIIbHON U HOpMAaJIH.
Bo3spacranne u yosiBanue ¢hyakuun. [I[pu3Haku MOHOTOHHOCTH (YHKIIHH. DKCTPEMYMBbI
¢bynkuuu. Hanbompiiee u HanMeHblIee 3HaueHne GpyHKIun Ha otpeske. MccnenoBanue GpyHKIuu
u noctpoenue rpaduka. Anddepenunan pynkuun. Konrponsnas padota
Tema 5.3. Heonpenenennsiii uaTerpai. IlepsooOpasnas ¢pynkius. OnpeneneHue
HEOIPEICIIEHHOT'0 UHTErpalla, ero cBoicTBa. TabIu4HbIe HEOIIPEAeIEHHBIC MHTETPAIBL.
HaxosxnieHne HeornpeaeneHHOro HHTerpajia croco0oM moacTanoBKu. OnpeneneHHbIN HHTerpal,
dhopmyna HetoTona-JleitOHuUIA, BEIYMCICHUE OMPECTICHHOTO HHTETpajia CriocCOOOM IMOJICTAaHOBKH.
['eomeTpuyeckuii CMbICT ONIPEACICHHOTO UHTErpalia. [[puMeHeHre onpeeIeHHOro HHTerpaia B
¢usuke u reomerpun. KontponbHas padora

Paznen 6. [IpsiMble U IIIOCKOCTH B TPOCTPAHCTBE
Tema 6.1. OCHOBHBIE MOHATHUS CTEPEOMETPUH, AKCUOMBI M UX ClIeACTBUs. B3aumHoe
PacmojoKeHUE NPSMbIX B IPOCTPAHCTBE, IPU3HAK CKPEIINBAIOIINXCS IPSAMBIX. B3anMHoe
pacIoIoKeHue IpsIMOM U INIOCKOCTHU. [Ipu3Hak nmapasuiebHOM MPSAMOM U INIOCKOCTH, TEOPEMA,
oOpatHas npu3HaKy. BzaumHoe pacnosioxeHnue miockocTel. [Ipu3Hak napamienbHOCTH ABYX
mrockocteil. Teopembl 0 mapauieNbHbIX INIOCKOCTAX. [lepneHIuKyIsipHOCTh TPSIMOU U
IJI0CKOCTH. [lepreHiuKysip 1 HaKJIOHHBIE K INIOCKOCTH. YTOJ MEXAY IPSIMOU U INIOCKOCTBIO.
Teopema o Tpéx nepneHAUKysApax. JAByrpaHHbIi yro, TUHEHHBINA yroa ABYTPAaHHOTrO yria.
Teopembl 0 IByrpaHHbIX yriax. [lepneHaukynsipHOCTh ABYX iockocTei. [TapannensHoe
npoekTupoBanue. [Inomans oproronansHol npoekiyy. M3o0paxenne npocTpaHCTBEHHBIX
¢buryp.

Paszgen 7. MHOrorpaHHuK
Tewma 7.1. MHOTOTpaHHUK, €T0 3JIEMEHTHI, BUbl, MHOTOIpaHHbIe yTibl. [Ipru3ma, BUAbI Ipu3M,
aneMeHThl pu3Mel. [lapannenenumnen, ky6. Teopema o rpaHsax ¥ IMaroHaIsIX napajuiesenumnena.
[Inpamua, BUABI MUPAMHUJL, JJIIEMEHTBI IUPaMUbL. Y CEUEHHAs! TUpaMuaa, €€ BUIbI, SJIEMEHTHI
ycedeHHoM nmupamubl. [locTpoenne ceuennii MHOrorpanHuka. [lmomiaas 60K0BO# 1 MOTHOM
ITOBEPXHOCTH MHOTOTrpaHHUKA. [[paBUIbHbIE MHOTOTPAHHUKH.

Pa3nen 8. Tena u moBepXHOCTH BpaIllCHUS
Tema 8.1. LlunnHagpuueckas NOBEPXHOCTh, WJINHAP, €r0 37eMeHThl. CeueHne HUIMHIpA
IJI0CKOCThI0. PazBepTka noBepxHocTu. KoHMUEcKas MOBEPXHOCTh, KOHYC, €70 3JIEMEHTHI.
Ceuenue KoHyca IJIOCKOCTBHIO. Pa3BepTka MOBEPXHOCTH. Y CEUEHHBIN KOHYC, €ro 3yieMeHThl. [ap,
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cdepa, ceuenue cepsl IockocThio. [110cKOCTh, KacaTenbHas kK chepe. Beraucienue miomanm
MIOBEPXHOCTHU TEJI BPAILICHUS.

Pa3znen 9. I3amepenust B reoMeTpun
Tema 9.1. O0bem u ero usmepenus. urerpanshas ¢popmyna oobema. O0beM MpU3MBI,
IMpaMM/Ibl, yCEUEHHOM NMUpaMU/ibl, LIUIMHAPA, KOHYCA, YCEUEHHOr0 KOHYCa, 11apa U €ro 4acTeil.

Paznen 10. KoopauHatsl U BEKTOPHI
Tema 10.1. IIpssMmoyronbHas cuctemMa KOOpAMHAT B MPOCTPAHCTBE. PaccTosHue MEeXy ABYMS
Toukamu. Bektop, Moaynb BEKTOpa, paBEHCTBO BEKTOPOB. JleiicTBUs HaJ BekTopamu. Paznoxenue
BEKTOpA 10 HAIIPABJICHUAM. YTOJI MeXy BekTopamu. [Ipoeknus BekTopa Ha ock. KoopanHaTsl
BEKTOpA, NCHCTBUS HaJl BEKTOpAaMH B KOOPAMHATHOH (Gopme. PemieHne 3agau ¢ momMoImpo
BEKTOPOB. YpaBHEHHE cepbl, IPSIMOI U INIOCKOCTH.

Paznen 11. DneMeHTH KOMOMHATOPHUKH, TEOPHS BEPOSATHOCTEH
Tema 11.1. OcHOBHBIEC TOHATHSI KOMOMHATOPUKHU: Pa3MEIICHUS, IEPECTAHOBKH, COYETAHUSI.
CoOmITHE, BEpOSATHOCTH COOBITHS. CIIOKEHHE U YMHOKEHHUE BEPOITHOCTEH. JlMCKpeTHas
cyvaitnas BennuuHa (JICB), 3axon pacnipenenenus JICB, yncioBbie XapaKTEPUCTHKHY.
DNeMEeHThl MaTeEMaTUYECKOM CTaTUCTUKHU. [IpeacTaBnenne 1aHHbIX.

4 TeMaTuyeckoe IUIAHUPOBAHUE, B TOM YHCJE C y4yeToM pabodeit
POrpamMMbl BOCIIUTAHUA C YKA3aHUEM KOJIMYECTBA YaCOB, OTBOAUMBIX
Ha OCBOCHHUE KAXJIOU TEMBbI

Konsl
KOMIICTCHITUM,
Haumeno- Copeprkanue y4eOHOro Marepuana (OCHOBHOE H JMTHOCTHBIX
BaHHE PO eCCUOHATBLHO- OPUEHTHPOBAHHOE), O6BéM pe3yJIbTATOB,
Pa3NENOB U | MaBOpATOPHBIE U MPAKTHUCCKUE 3AHATHS, IPUKIATHON | wacop | POPMHPOBA-HUIO
TeM MOZyJIb (IIpU HAJIMYUN) KOTOpBIX
CIOCOOCTBYET
DIIEMEHT
IPOrPaMMBI
1 2 3 4
Paznen 1. [TpuGnm>keHHbIE BBIYMCICHUS W Pa3BUTHE TOHSTHS 16
qucna
Tema 1.1 Cooepoicanue yuebno2o mamepuana: OK 02
Beenenue. /leiicTBUTENbHBIE YHCIA, MX JECATUYHBIC MPp, MPk, MPn
npubnmxenus.  Apudmeruueckue — JEHCTBUA  C JIP 01, JIP 05,
JNEUCTBUTEIBbHBIMU  YMCIaMU. YucnoBas mnpsiMas. JIP 07, JIP 08
[Iponopuusa mpouent. Tpu 3amauym Ha MTPOILEHTHI. 6 ITP 01, ITP 02,
[IpubmmkeHHbple 3HAYCHWS 4YHUCIAa. BblUHMCIeHHe c ITP 03, ITP 06,
noMoubio MK 1 Apyrux BEIYMCIUTEIBLHBIX CPEACTB. ITP 14,
[1PO1ly, ITPO2y,
[1POSy, ITP18y
Tema 1.2 Cooepoicanue yuebno2o mamepuana: 4 OK 02
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Muumas CAMHUIIa, MHHMBIC 4YHCJIa, KOMIIJICKCHBIC

MPp, MPx, MP11

YHCA. JIP 06, JIP 08
JlecTBUsI HaJ KOMITJIEKCHBIMU YU CIIAMHU. IIP 01,
[1POly, ITP11y

Tema 1.3 Cooepoicanue yuebHo2o mamepuaia: OK 02
VYpaBHeHUs, PaBHOCWIBHOCTh ypaBHEHUH. JInHEiHbIE MPp, MPk, MPn
ypaBHeHUda. KBagpaTHble ypaBHEHUsS, YpaBHEHWUS, JIP 05, JIP 07,
IIPUBOAUMBIE K KBagpaTHbIM. HepaBeHCTBa, TUHENHHBIE 6 JIP 08
Y KBaJpaTHbIC HEPABEHCTBA. ITP 01, ITP 03,

I1P 06, IIP 14,
[1PO1y, I[TP07y,
[1P18y

Paznen 2. DYHKIMU U UX CBOMCTBA 20

Tema 2.1 Cooeporcanue yuebHo2o mamepuana: OK 02
@ynkiusa. O0nacTp onpeneseHus ¥ 00J1acTh 3HAUCHHH MPp, MPx, MPn
¢ynkuuu. CriocoObl 3amanus  QyHKuuu. ['paduk JIP 01, JIP 06,
byHKIMU. CaoiicTBa byHKIMn: YETHOCTb, JIP 08
OTPaHUYEHHOCTh, MOHOTOHHOCTb, I€PUOJUYHOCTb, 2 ITP 01, ITP 04,
HauOoJplllee M HauMEHblee 3HaueHUEe (YHKIINH, I1P 05,
TOYKH IKCTPEMYMA. ITPO1ly, ITPO2y,
OO6parHble GYHKINH, KX CBOMCTBA U TPpaPUKH. [TPO8y, I[TP18y
Apudmerndeckue  omnepanuu  Haa  QYHKIHSIMHU.

CrnoxnHast GyHKIIHS.

Tema 2.2 Cooepoicanue yuebno2o mamepuana: OK 02
Uucnosas mnocnenosarenbHocTh. Ilpenen uyucioBoin MPp, MPx, MPn
nociuenoBarenbHocTU. [lpeaen ¢yHKuMuM B TOuke, Ha JIP 03, JIP 08
O0eckoHeYHOCTh. (OCHOBHBIE CBOWCTBAa  IPEJEIIOB. ITIP 01, ITP 04,
3aMeuaresbHbIC MPEIeIIbl. 12 ITP 14,
HemnpepsiBHOCTh (DYHKITMU B TOUKE U Ha MPOMEXKYTKE. I1PO1ly, ITPO9y,
CpoiicTBa HempepbIBHBIX (yHKIUA. beckoHeuHo ITP10y, I1P18y
yObIBaroI1asi TeOMETpUYECKasi IPOrpeccHs U ee CyMMa.

Perrenue HepaBeHCTB METOJIOM MHTEPBAJIOB.

Paznen 3. CreneHHasi,  TOKa3aTelbHas,  Jorapupmuyeckas 4
byHKIIIN

Tewma 3.1 Cooepoicanue yuebHo2o mamepuana: OK 02
CreneHb ¢ HaTypaJIbHBIM MMOKA3aTEIEM U €€ CBOMCTBA, MPp, MPk, MPn
JIEUCTBUE HaJ CTEIIECHSIMU C HaTypaJlbHbIM JIP 05, JIP 06,
MoKa3aTeJIEM. 6 JIP 07, JIP 08
Crenenb C palUMOHAIBHBIM H  JICHUCTBUTEIBHBIM IIP 01, ITP 02,
IIOKAa3aTelieM, €¢ CBOMCTBA. IIP 03,
KopHu HaTypasibHOI CTENEHH U3 YKCiIa U MX CBOMCTBA. [1POly, ITPO6Y

[1P18y

Tema 3.2 Cooepoicanue yuebHo2o mamepuana: OK 02
Jlorapudm, BHU/IBI norapuMoB, OCHOBHOE 6 MPp, MPk, MPn
sorapuMuIecKoe TOXIECTBO. Teopembl JIP 04, JIP 07,
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norapudmupoBanus, Gopmyia nepexosa jorapupma K JIP 08
HOBOMY  OcHOBaHuioo. JlorapupmupoBanue U ITP 01, ITP 02,
MIOTEHLIUPOBAHMUE. [IpeobpazoBanue I1P 03,
Jorapu(pMHUUECKUX U TIOKA3aTEIbHBIX BBIPAKCHHH. [1POly, ITPO6Yy,
ITP18y
Tewma 3.3 Cooepoicanue yuebHo2o mamepuana: OK 02
Crenennast ¢GyHKOMs, €€ CBOWCTBA H rpaduk. MPp, MPk, MPn
[TokazarenbHast (yHKIMS, €€ CBOWCTBA U TpaduK. JIP 06, JIP 08
Jlorapudpmuueckass QpyHKIUS, €€ CBOMCTBA M rpaduK. 6 ITP 01, ITP 05,
HccnenoBanue QyHKITHIA. I1P 14,
[1POly, ITPO8y,
[1P18y
Tema 3.4 Cooepoicanue yuebHo2o mamepuana: OK 02
Pemenue paloHaIbHBIX, HWppalMOHAIIbHBIX, MPp, MPk, MPn
MOKa3aTeIbHBIX, JIOTAapU(OMUUYECKUX YpaBHEHHH U JIP 05, JIP 07,
HEPAaBEHCTB, CUCTEM YPaBHECHHUM. 22 JIP 08
ITP 01, ITP 03,
[1POly, ITP07y,
ITPO8y, ITP18y
Konmponvnas paboma 2
Paznen 4. OCHOBBI TPUTOHOMETPUH 42
Tema 4.1 Cooepoicanue yuebHoeo mamepuana: OK 02
PannanHoe u3mMepeHue Iyr U yrios. MPp, MPx, MPn
Tpuronomerpuueckue (QyHKUMH, HUX 3HAKH IO JIP 02, JIP 07,
YEeTBEPTSAM, 3HAUCHUSI TPUTOHOMETPUUECKUX (PYHKLUH JIP 08
HEKOTOPBIX YTJIOB. ITP 01, ITP 02,
CBoiicTBa TPUTOHOMETPUYECKUX (YHKIIUHA: YETHOCTD, ITP 03,
MEPUOIUYHOCTh, OTPAHUYEHHOCTb. 18 [1PO1ly, ITPO6Y,
OCHOBHBIE TPUTOHOMETPUYECKHE TOXAecTBa. CHHYC,
KOCHHYC, TAaHTE€HC CYMMBI Y Pa3HOCTH JBYX YIVIOB. DOpMyIIbI
npuseneHus. Dopmysabl IBOWHOIO M IIOJIOBHHHOIO
aprymenrta. IIpeoOpa3oBaHue CyMMbl U Pa3HOCTH
TPUTOHOMETPUUYECKUX (PYHKIMA B TpPOM3BEACHUE U
IIPOU3BEICHUS B UX CYMMY.
Tema 4.2 Cooepoicanue yuebHo2o mamepuaia: OK 02
DyHKIUA y=Sinx, ee CBOMCTBA U rpaduK. MPp, MPk, MPn
OyHKIUSA y=COSX, €€ CBOWCTBA U IpauK. JIP 03, JIP 05,
OyHkius y=tgx, ee cBoiictBa u rpadux. DyHKIHS 6 JIP 08
y=ctgx, ee cBoiictBa u rpaduxk. OOpaTHBIE ITP 01, ITP 05,
TPUTOHOMETPHUYECKUE (PYHKITHH. I1P 14,
[1POly, ITPO8y,
ITP18y
Tema 4.3 Cooepoicanue yuebHo2o mamepuana: 10 OK 02

[Ipocreiinre TPUTOHOMETPUYECKHUE YPABHEHUS.

MPp, MPx, MPn




35

PemreHne TpUroHOMETpUYECKUX ypaBHEHUH. Pemenue JIP 04, JIP 08
TPUTOHOMETPUYECKUX YPAaBHEHHUU C YYETOM PEaIbHBIX ITP 01, ITP 03,
OrpaHUYCHUN U UHTEPIIPETALUU PE3YIIbTATA. [1POly, ITP07y,
PereHne TpUroHOMETpUYECKUX HEPABEHCTB. [1P18y
Pemenue cuctemM TPUTOHOMETPUUECKUX YPABHEHUH.

Tema 4.4 Cooepoicanue yuebHo2o mamepuana: OK 02
Tpuronomerpudeckass (popma KOMIIJIEKCHOTO YHCIIA. MPp, MPk, MPn
JleictBuss  HaJ  KOMIUIGKCHBIMU  YMCJIaMH B JIP 06, JIP 08
Tpuronomerpuueckor ¢popme. dDopmyna Myaspa. 6 I1P 01,
®opmyna Olinepa. ITokaszarenbHas dopma [1POly, ITP11y
KOMIUIEKCHOTO 4Mcia. [[elcTBUA Hal KOMIUIEKCHBIMHU
YHClIaMU B TIOKa3aTeNbHON dopMe.
Konmponvnas paboma 2
CamocmosmenvHas  paboma: CaMoCTOSITeNIbHAs
npopaboTKa  KOHCIIEKTOB 3aHATUH, yueOHOU 6
JIUTEpaTyphl, y4eOHBIX IOCOOMIf; pelIeHue 3aaady;
MOJITOTOBKA K CAMOCTOATENBHOM paboTe.

[IpomexyTrounas arrectramnus (DK3aMeH )

[IpomesxyTouHas aTTecTanus NpoxoauT B popMe IK3aMeHa, B TOM

YHCIIe: 18

NOJrOTOBKA K 9K3aMEHY,

npeIPK3aMeHallMOHHAs KOHCYJIbTalus,

npoueaypa cjauu SK3aMeHa

Pazpnen 5. Hauana MmaTemaTnyeckoro aHainsa 46

Tewma 5.1 Cooeporcanue yuebHo2o mamepuana: OK 02
[Tpupamenue aprymMeHTa M IpHpalieHue QyHKLIUH, MPp, MPx, MPn
reOMEeTPHUECKOe M300paKeHHe MpHpalleHus. 3a1aq, JIP 04, JIP 06,
NPUBOASIINE K TIOHATHIO MPOU3BOAHONW (YHKIHU. JIP 08
HaxoxxneHne npOM3BOAHOM IO YETBHIPEM IIAram. ITP 01, ITP 04,
O®uzuyeckui  cMbIca  Tpou3BoAHOW.  Teopemsl 16 I1P 14,
muddepennmpoBanus. [Ipon3BoaHBIE 3IEMEHTAPHBIX [TPOly, ITP10y,
byHKIMIHA: CTEIEHHO, TPUTOHOMETPUYECKOI, I1P18y
MoKazaTenbHOW, Jorapudmuyeckoid. IIponsBomnHas

clokHOW (yHKuMU. Bropas mpoumsBopHas (QyHKIUH,
e€ pU3NYeCKuit CMBICI.
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Tema 5.2 Cooepoicanue yuebno2o mamepuana: OK 02
I'eomeTpuyeckuii CMBICI IIPOU3BOJHOM, YpaBHEHHE MPp, MPx, MPn
KacaTeJIbHOW U HOpMaJIH. JIP 05, JIP 06,
Bospacranne u yObiBanue ¢yHkuuu. IlpusHaku JIP 08
MOHOTOHHOCTH (YHKIMH. ODKCTPEMYMBI (DYHKITUH. ITP 01, TP 04,
HaubGonpiiee u HammeHsblliee 3HaAYeHUE (PYHKIIMK Ha 12 1P 14,
orpe3ke. MHccienoBanwe QyHKIIMM H  TOCTPOCHUE I1PO1ly, ITP10y,
rpaduka. [TP18y
Juddepenunan GyHkmm.
Konmponvnasa paboma 2

Tema 5.3 Cooepoicanue yuebHoeo mamepuaia: OK 02
Heonpenenennsiit MHTErpa. [TepBooOpaznas MPp, MPk, MPn
byHKIHS. Onpenenenne HEOIPEIETICHHOT O JIP 04, JIP 06,
HWHTErpana, €ro CBOIICTBA. Tabnuunbie JIP 08
HEOIPEICIICHHBIE UHTETPAJIBL. Haxoxnenue ITP 01, ITP 04,
HEOIPEICIIEHHOI0 UHTErpasia CliocoOOM IOJICTAaHOBKHU. 14 [1POly, ITP10y,
Onpenenennblii  unTerpan, ¢opmyna HproToHa- [1P18y
JleiiOHMIIa, BBIYMCIIEHUE OIPENEIEHHOr0 HHTEerpaia
CII0COOOM ITOICTAaHOBKH.
['eomeTpuyeckuii CMbBICT OMPEAEIECHHOTO HHTErpaa.
[IpumeHneHue omnpeeNeHHOro MHTerpajga B (QU3UKe U
reoMeTpuu
Konmponvnasa paboma 2

Paznen 6. [IpsiMbI€e U TUIOCKOCTH B IPOCTPAHCTBE 18

Tewma 6.1 Cooepoicanue yuebHo2o mamepuana: OK 02
OCHOBHBIE TOHSITUSI CTEPEOMETPHUHM, AKCHOMBI M HX MPp, MPk, MPn
CIICICTBHS. JIP 02, JIP 06,
B3anmHoe pacnonokeHue TpsSIMbIX B MPOCTPAHCTBE, JIP 08
MPU3HAK  CKPEIIMBAIONIMXCA MOpsIMbIX. B3auMHoe ITP 01, ITP 09,
pacnoyiokeHue mpsaMod M IUIockocTH. IIpu3Hax ITP 12, ITP 14,
MapaJuleJIbHOM IPSAMOM U IUIOCKOCTH, TEOpeEMa, [1POly, ITP14y,
oOpaTHas MpU3HAKYy. [1P15y, ITP16y,
B3aumHoe pacnosnoxenue 1miuockocted. IIpusnax [1P18y, ITP19y
MapajyIeIbHOCTA  ABYX IUTIOCKOoCcTel. TeopeMbl o0 18

nmapalsICJIbHBIX IMJIOCKOCTAIX.

[lepieHAMKYASAPHOCTE  OPSMOM M TJIOCKOCTH.
IlepnieHIUKYNAp U HAKIOHHBIE K IIJIOCKOCTH.

Yroa Mexay IpsMOH U IUIOCKOCTBIO.

TeopeMa o TpEX NepHEeHAUKYIIAPaAX.

JIByrpaHHBI yroJl, JUHEWHBIA YyroJsl JBYTPAaHHOIO
yria. TeopeMbl 0 ABYIpaHHBIX yriiax.
[TeprieHAMKYASAPHOCTD IBYX MJIOCKOCTEM.

[TapannensHoe MIPOEKTUPOBAHUE. [Tmomans
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OpPTOrOHAJILHOU MPOEKLIUMU. N3o6paxkenune
MIPOCTPAHCTBEHHBIX (PUTYD.
Pazpen 7. MHororpanHuku 20
Tema 7.1 Cooepoicanue yuebHo2o mamepuaia: OK 02
MHOrorpaHHuK, €ro 3J€MEHTbI, BU/Ibl, MHOTOI'PAHHBIE MPp, MPk, MPn
YIJIBL. JIP 04, JIP 06,
[Tpu3zma, BUABI MPU3M, FJIEMEHTHI TPU3MBI. JIP 08
[Mapanmnenenunen, ky6. Teopema o rpaHsix U ITP 01, ITP 10,
JMaroHajsAX napauiesienuIeaa. 20 IIP 11, ITP 12,
[Iupamuna, BUIBI TUPAMU, JIEMEHTHI TUPaAMU/IbI. IIP 14,
YcedeHHas nMpaMuia, €€ BUABL, SJIEMEHTBl YCEYEHHON [1POly, ITP14y,
nupamusl. [locTpoeHne cedeHui MHOTOTpAHHUKA. [1P15y, I1P16y,
[Inmomans OOKOBOM W  TMOJHOW  TOBEPXHOCTH [TP18y, I1P19y
MHOT'OTPaHHUKA.
[IpaBunbHBIE MHOTOIPAaHHUKHU.
Paznen 8. Tena 1 MOBEPXHOCTH BpalCHUS 8
Tema 8.1 Cooepoicanue yuebno2o mamepuana: OK 02
[unuHaapuyeckass  MOBEPXHOCTb,  LWIMHIAP, €0 MPp, MPx, MPn
SJIEMEHTEL. Ceuenue HWIMHAPA IUIOCKOCTBIO. JIP 04, JIP 06,
Pazpeptka moBepxHocTH. KOHHMUYecKas MOBEPXHOCTb, JIP 08
KOHYC, €ro ajeMeHTbl. CeueHne KOHyca IIOCKOCTBIO. g I1P 01, ITP 10,
Pa3zBepTka MOBEpPXHOCTH. YCEUEHHBI KOHYC, €ro [P 11, ITP 12,
3JIEMEHTHI. IIP 14,
[Map, cdepa, ceuenne cdepbl  MIOCKOCTHIO. [TPOly, ITP14y,
[TnockocTs, KacatenbHas K cdepe. [1P15y, ITP16y,
Beruucrnenue mionaay nNoBEpXHOCTH TEJI BpaLCHUS. [1P18y, ITP19y
Paznen 9. N3Mepenus B reomeTpuu 10
Tema 9.1 Cooeporcanue yuebHo2o mamepuana: OK 02
O6bem u ero m3mepeHus. MurterpanmpHas ¢opmya MPp, MPk, MPn
o0BeMa. JIP 04, JIP 05,
OObeM Npu3MBbl, MHPAMHJIBL, YCEUEHHOW MUPAMUJIBI, JIP 08
LUJIUHIPA, KOHYCA, YCEUEHHOIO0 KOHYCa, 11apa U €ro 10 ITP 01, ITP 10,
YJacTel. IIP 11, IIP 12,
I1P 14,
[1POly, I1P14y,
[1P15y, [1P16y,
[1P18y, I[IP19y
Paznen 10. | KoopauHaTel U BEKTOpPbI 10
Tewma 10.1 Cooepoicanue yuebno2o mamepuana: OK 02
[IpssMoyronbHas cUCTEMa KOOPAUHAT B IIPOCTPAHCTBE. MPp, MPx, MPn
Paccrosinue Mexay IByMsl TOUKaMH. JIP 03, JIP 05,
Bektop, Moaynb BEKTOpa, pPaBEHCTBO BEKTOPOB. 10 JIP 06, JIP 08
JlelicTBUS HaJl BEKTOPaAMH. I1P 01, ITP 13,
Paznoxxenre BekTopa 1o HarpaBJICHUSM. I1P 14,

VYroa mexnay Bekropamu. [Ipoeknust BekTopa Ha OCb.

[1POly, ITP17y,
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KoopaunaTsl BekTOpa, AEWCTBUS HaJ BEKTOpaMHU B [1P18y, ITP19y
KOOpJIUHATHOU dopMe.
Pemenue 3a1a4 ¢ moMoIIBIO BEKTOPOB.
VYpaBHeHue chepbl, MPSIMOI U TUIOCKOCTH.

Paznen 11. | DnemMeHTH KOMOMHATOPHUKHU, TEOPUS BEPOSTHOCTEH 10

Tema 11.1 Cooepoicanue yuebHoeo mamepuana: OK 02
OcCHOBHBIE TOHSATHS KOMOWHATOPUKH: pa3MEIICHHUS, MPp, MPk, MPn
MEPECTAHOBKH, COUYETAHUSI. JIP 01, JIP 02,
CoObiTHE, BEpOSTHOCTh COObITUA. ClokeHue U JIP 08
YMHO>KCHHUE BEPOATHOCTEH. ITP 01, ITP 07,
JuckperHas cnydvaitHas BenuuuHa ([CB), 3akon 10 TP 08,
pacnpenenenus J{CB, ynciaoBbie XapaKTepUCTUKH. I1PO1ly, ITPO2y,
DJIEeMEHThl MaTEMATUYECKOM CTaTUCTUKHU. ITPO3y, I1P04y,
[IpencraBnenue JaHHBIX. I1P12y, I1P13y,

[1P18y, ITP19y

Camocmosmenvuas  paboma: CaMOCTOSITENIbHAS
nmpopaboTKka  KOHCIIEKTOB 3aHSATUH, yueOHOU 4
JIUTEpaTyphl, y4eOHBIX TIOCOOMIi; pelIeHue 3aaady;
MOJITOTOBKA K CAMOCTOSATENbHON padoTe.

[IpomexxyTounast arrecramus (JK3aMeH)
[IpomexyTouHas aTTecTamus MPOXOaAuT B (hopMe IK3aMeHa, B TOM
qHCIIe:

18
MOJITOTOBKA K AK3aMEHY,

HpeI[BKBaMeHaI_II/IOHHaH KOHcyHBTaHI/IH,
poreaypa cavum dK3aMeHa

Bcero: 288

5 YcioBus peanuzaiuy nporpaMmbl y4eOHOTO MpeaMeTa

5.1 TpeboBaHMs K MaTepHaTbHO-TEXHUUECKOMY 00€CIICUCHHIO

Peanuzamus mporpammel yaeOHOTO mpeaMeTa TpedyeT Haaudus yueOHOro KaOnHeTa
MaTEMaTUKH.
O6opynoBaHKe U TEXHHUYECKHE CPeJICTBA O0OyUYeHUsI y4eOHOro KaOuHeTa:
1. cTeHIBI:
- 3HAYCHUS TPUTOHOMETPUUIECKUX (HYHKIIMA HEKOTOPHIX YIJIOB;
- Ta0JUIa KBAIPATOB IBY3HAYHBIX YHCEIT;
- CTCTICHb;
- norapudm;
- TPUTOHOMETPHUS;
- IPOU3BOJIHAS;
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WHTETpal.
. Habop TabJIuII 110 MaTeMaTHKE.

. Habop reOMeTPUYECKHX Tell.

. Ha0Op JINHEEK.

. KOMITBIOTED.

. IPE3EHTalIUH.

. TIOCaIOYHBIC MECTa M0 KOJUYeCTBY oOyuatomuxcs — 30.

oo N N L AW N

. paboyee MecTO mpernoaaBaTesl.

5.2 VYueOHO-meToauueckoe U HHGOPMAIMOHHOE OOECIeueHue Yy4eOHOro
npeaMeTa

OcHoBHas auTEparypa:

1. Anrebpa u Hayana Marematudeckoro ananuza 10-11 kimaccel (0a30BbIi U YriTyOJeHHBIN
ypoBHH): yueOnuk / I1I. A. Anmumos, FO. M. Kossirun, M. B. Tkauépa [u ap.]. — 11-e uzs,.,
crep. — Mocksa: [Ipocsemenne, 2023. — 463, [1] c.: ui. - ISBN 978-5-09-107210-5. -
Texct: anextponnsiit. - URL: https://znanium.com/catalog/product/2089825

2. I'eometpus. 10-11 xnacc. ba3oBsiit u yriyonenusiii ypoBuu: yueonuk / JI. C. Aranacss,
B. @. byry3os, C. b. Kagomues [u ap.]. — 11-e uza., crep. — Mocksa: IIpocsemienue,
2023. — 287, [1] c.: wn. — (MI'Y — mkoune). - ISBN 978-5-09-103606-0. - Tekcr:
anekTpoHHbId. - URL: https://znanium.com/catalog/product/2089980

JlonoJIHUTEIbHAS JIUTEpaTypa:

1.  Maremaruka: Aunrebpa W Hayajga MaT€MaTUYECKOTOo aHaiu3a. YTIyOJEHHBIHI
ypoBenb. 10 kiacc: yueonuk / A. I'. Mepsnsk, JI. A. Homuposckuii, B. M. [lonsikos; mog.
pen. B. E. Ilomonmbckoro. - 2-e wusn., crepeorunHoe - MockBa: HM3narenbcTBo
"IIpoceemienune”, 2022. - 480 c. - ISBN 978-5-09-099470-5. - TekcT: 3J€KTPOHHBIN. -
URL.: https://znanium.com/catalog/product/1918519

2.  Marematuka: Anrebpa W Hayajga MaTeMAaTUYECKOTO aHanu3a. YTIyOnEHHBIN

ypoBeHb. 11 knacc: yueOnuk / A. I'. Mepsnsk, . A. Homuposckuii, B. M. Tlonskos; nog.
pen. B. E. Ilomonsckoro. - 4-e wu3pd., crepeotunHoe - MockBa: HM3marenbcTBO
"IIpoceemienne”, 2022. - 416 c. - ISBN 978-5-09-099471-2. - TekcT: 3J€KTPOHHBIN. -
URL: https://znanium.com/catalog/product/1927177

3. Marematuka: ['eomerpus. YriuyOnéHawii ypoBeHb. 10 kmacc: yueOonuk / A. T.
Mep3snsk, [. A. Homuposckuii, B. M. ITonsikos; oxa. pea. B. E. [Togonbckoro. - Mockaa:


https://znanium.com/catalog/product/1918519
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W3narensctBo "lIpocBemenune”, 2022. - 272 c. - ISBN 978-5-09-099472-9. - Tekcr:
anekTpoHHbId. - URL: https://znanium.com/catalog/product/1927181

4.  Marematuka: ['eomerpus. Yrmyonéuusni ypoBenb. 11 kmacc: yueOnuk / A. T.
Mep3snsk, . A. Homuposckuii, B. M. Ilonskos; noa. pea. B. E. Ilogoasckoro. - 3-¢ u3g.,
crepeotunHoe - MockBa: M3narenscTBo "[IpocBemienue”, 2022. - 256 c. - ISBN 978-5-09-
099473-6. - Tekct: snekTponnbiid. - URL: https://znanium.com/catalog/product/1927258
(mara obpamienus: 15.09.2023). — PexxuM qocTymna: mo moImuckKe.

WuTepHeT - pecypcehl, 2JIeKTpOHHbIE OUONIMOTeUHble, WH(GOPMAIMOHHO - CIPaBOYHbBIC
CHUCTEMBI

1. http://www.biblioclub.ru — snextponnas 6ubnmmorexa

2. www.{ipi.ru — caiit ®UIIN

6 KoHTpoJib U OlLIEHKA pe3yJIbTATOB OCBOEHHUSI YU€OHOT0 MpeiMeTa

KonTtponb ocBoeHusi y4eOHOTO TMpeAMeTa M OICHMBAHME YPOBHS Y4e€OHBIX
JOCTH)KEHU 00YyYarolmerocs OCYIIECTBISETCS B BHJE TEKYIIEr0 M IMPOMEXYTOYHOIO
KOHTpPOJSA B COOTBEeTCTBUU C [losokeHueM O TeKyleM KOHTpOJIE YCIIEBAEMOCTH,
MpeBAPUTENIbHOM U MPOMEXYTOUHOM aTTeCTalluu 00yYarOXCS.

Texkymuii KOHTpPOJb U arTecTalus CTYJEHTOB IO y4yeOHOMY THpeIMery
IPOU3BOJUTCS B COOTBETCTBHM C KaJ€HAAPHBIM Yy4e€OHBIM rpaUKOM B JAMCKPETHBIC
BPEMEHHBIE HWHTEPBAJIBI JIEKTOPOM M IPENOAABaTENIMH, BEAYLIMMH NPAKTHYECKUE
3aHATHUS IO Y4eOHOMY MPEIMETY, B CIEAYIONIUX GopMax:

[ICP — nucbMeHHas camoCTosITeNbHas padboTa,

[1/13 — nruceMeHHas JoMaliHss padbora,

KP — koHTpoOsbHAS padoTa,

TO — rexkymuii onpoc.

BJ/IP — BHyTpeHHsIs iuarHocTHYecKas pabora

[TpoMekyTOUHBIN KOHTPOJIb M0 YYEOHOMY MPEIMETY 0 pe3ysbTraraMm lcemecTpa u
2 ceMecTpa U3y4yeHus MPOXOAUT B opMe IK3aMeHa.
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