O MpunoxeHue 2
K OMNOIr1-M no cneyyanbHOCTH
44.02.02 NpenogaBaHue B
HayaslbHbIX KJlaccax
MMWHMNOPOCBEWEHWA POCCUN

defepanbHOe rocyaapcTBEHHOE GHOPKETHOE 06pPa30BaTeNlbHOE YUpeXaeHne
BbICLLIEFrO 06pa30BaHNA
«OMCKWI1 rocyjapCTBEHHbIN Mefarornyecknii YHMBEPCUTET»
(PrBOY BO «OMITIY>»)

YTBEPXOAIO

AvpekTop
YHUBEPCUTETCKOr0 Konnegxa

/
/:ﬂ?if(‘ M.A. CaHbKOB

=

€5
31.08.2026 . =

o,

PABOYAA YYHEBHAA NMPOIMPAMMA
no AncuunInNHe
«<MATEMATUKA»
rymaHUTapHbI Npodub

AN cneynanibHOCTU
44.02.02 lNpenopaBaHne B HaYa/IbHbIX K/laccax

2026 T.



Pabouas nporpaMma paspaboTaHa B COOTBETCTBUM C PeKoMeHZaUmsMM No peasm3aumm
nporpamMm cpefHero o6Lero 06pasoBaHns B Npeaenax 0CBOeHMsS 06pa3oBaTe/lbHOM NPorpamMmmbl
cpefHero npogeccMoHanbHOro 06pa3oBaHus, yTBepPXKAeHHON [enapTaMeHToM
rocyfapCTBEHHOM MOINTUKM B Chepe cpeHero npoeccnoHaibHOro 06pa3oBaHNns 1
npoeccnoHanbHoro obyyveHns ot 01.03.2023 Ne 05-592
Paboyas nmporpaMMa y4eOHOW AMCUMNAMHbI «MaTemaTuKa» npeAaHa3HavyeHa ANs W3Yy4eHus
PYCCKOI0 f3blKa B YUPEXAEHWUAX Ha4ya/lbHOrO U CpeAHero npoeccMoHanbHOro 06pasoBaHus,
peanu3yrlolmMx  obpa3oBaTe/lbHyHd  Mporpammy  cpefHero  obuwero  o6pa3oBaHus,no
cneunanbHOCTAM ryMaHuTapHoro npouns:44.02.02 MNMpenogaBaHue B Ha4a/lbHbIX Knaccax

OpraHu3ayms-paspaboTynk:
YHuBepCUTETCKUIA Konnemk OmI My

Pa3paboTuuK:
Komanosa A.A., npenofaeartesib YHUBEPCUTETCKOro Konnepka OmI Iy



COAEPXAHWE

cTp.
MACMNOPT NPOrPAMMbI YYEEHOW ANCLUUMIVHBI 4
. CTPYKTYPA N COAEP)XAHUE YUEEHOW ANCLUMMIVHBI 8
. YCNOBWA PEAN3ALIN YUEBHOW ANCLMMNAVHDI 25
KOHTPOJIb /1 OLJEHKA PE3Y/IbTATOB OCBOEHUSA 27
YUEBHOW ANCLMVHDI




1. MACIMOPT PABOYEW MPOIrPAMMbBI YUEBHOW ANCUNTNNHBI
MaTtemaTunka

1.1. O6nactb NPUMEHEHNSA NPOrpPaMmbl
[Mporpamma  y4YebHOW  AMCUMMNIMHBLI  ABNAETCA  4YacTbl0  OCHOBHOW
NpoeccnoHaIbHON 06pa3oBaTeNlbHOM NPorpaMmMbl B COOTBETCTBUN ¢ PIOC
no cneuunansHocTtn CI10 44.02.02 NpenojaBaHne B Ha4Ya/lbHbIX Knaccax

1.2. MecCTOo AuCUMNNMHBbI B CTPYKTYpe OCHOBHOW NpPOeCCUOHA/IbHOM
06pasoBaTe/ilbHOW NPOrpaMmb:

YuebHaa aucumnanHa «MaTtemaTuka» SBASIETCS Y4yebHbIM MpPeaMeTOM
nogunbHoM noarotoBkn ®rOC cpefHero o6Lero 06pasoBaHus.
YuebHaa ancuunnnHa «Martematmka» (opMmupyeT 6a30Bble 3HAHUS YMEHUS U
KOMMETEHUMN HeOOXoAMMbIE ANS AaNbHENLLIEr0 HENPEPbLIBHOIO 06pa3oBaHus.

1.3. Uenn v 3agaun yyebHOM AUCUMMNNMHBI — TpeboBaHWA K pesynbTaTam
OCBOEHUSA ANCLUUM/INHDI:
CofepxaHune nporpammbl «MartemaTKa» HarpaB/ieHO Ha  [OCTUXKEHMe

CNesyroLwmx
Lienei:

o obecnevyeHne CHOPMMPOBAHHOCTN NPEACTaBNEHNA O  COUMA/bHBIX,
KY/IbTYPHbIX "

NCTOPUYECKNX (PaKTOpax CTaHOBNEHMSI MaTEMATUKN

e o0becneyeHne CHOPMMPOBAHHOCTM /IOFMYECKOr0, arOPUTMUYECKOrO W
MaTemMaTUYeCKOro MbILLINEHNS;

e 0becneyeHne CHOPMMPOBAHHOCTM YMEHMNI MPUMEHSTb MOMYYEHHbIE 3HAHUSA
MpU peLLeHN pasNINyHbIX 3aaay;

e 06ecneyeHne chOpMUPOBAHHOCTM NPeACTaBIEHMI O MaTEMATMKE KaK YacTu
06LLIEYeNIOBEYECKOM KY/bTYpPbl, YHUBEPCASIbHOM $3blKE HAyKW, MO3BOMAHOLLEM
OMMCbIBaTb N U3yYaTb peasibHble MPOLECCHI U SBNEHNS.

B nporpammy BKIHOUEHO COAEpPXKaHWe, HanpaBfeHHOe Ha (hOpMUPOBaHKE Y
CTYAEHTOB KOMMETEHUWNA, HEOOXOAMUMbIX ANS Ka4yeCTBEHHOro ocBoeHusi OMOI
CIMO Ha 6a3e 0CHOBHOro 06LLero obpasoBaHns € Mofy4YeHUeM CpeHero obuero
obpa3oBaHMsi NO MporpamMMe MOArOTOBKM CMELUMannMcToB CPeAHEero 3BeHa
(MMCC3).

CogepXaHue y4yebHOW AMCUMNAMHBLI  pa3paboTaHO B COOTBETCTBUM C
OCHOBHbIMW COZiEPXKaTeNbHbIMU IMHUAMI 00YYEHNS MaTeMATUKE:

o anrebpanyeckas MHUS, BKIOYAKOLAs CUCTEMATM3aUMIO CBEAEHWUIA O
ymcnax; n3yyeHne HOBbIX 1 0006LLEHNE paHee N3yUeHHbIX onepauuii (BO3BeAeHME
B CTeneHb, W3BMEYEHNE KOPHS, NOrapuMUpoBaHuEe, CUHYC, KOCUHYC, TaHIEeHC,
KOTaHreHC 1 06paTHbIE K HUM); U3yYeHMe HOBbIX BMAOB UMCNOBbIX BbIPaXKEHNIA U
(hopMy/; COBEPLUEHCTBOBAHME MPAKTUYECKNX HaBbIKOB W  BbIMUCAUTENbHOM
Ky/NbTYpbl, pacLUMpeHMe W COBEPLLEHCTBOBaHME anrebpanMyeckoro arnnapaTa,
CPOPMMPOBAHHOTO B OCHOBHOM LUKOME, W €ro TMPUMEHEHWE K PELLEHUIO
MaTemMaTUYecKnX 1 NpUKNagHbIX 3adad;



e TEOPETUKO-(PYHKLUMOHANbHAA NNHWS, BKIOYAKOLLAs CUCTEMATM3aLMI0 ©
pacLLUMpeHne CBeIEHNN 0 PYHKLMSX, COBEPLLUEHCTBOBAHME FPAPUYECKUX YMEHWIA;
3HAKOMCTBO C OCHOBHbIMW WAESMM WU METOAaMM MaTemMaTMYeCcKoro aHaamsa B
06beme, MNO3BOMSIIOLLIEM WCCNEA0BaTb 3MEMEHTapPHble  (YHKUUW U pellaTb
NPOCTENLLME reoOMeTPUYECKUe, h3nyeckmne n apyrue npukKnagHble 3agaudu;

* J/IMHUS YpaBHEHWIA W HepaBEHCTB, OCHOBaHHasi Ha MOCTPOEHUN W
nccnefoBaHMM MaTeMaTUYeCKMX MOAENEN, nepecekarowascs ¢ anrebpanyeckon u
TEOPETUKO-(YHKLUMOHATbHOM ~ NIMHUAMM U BK/OYalOW@as  pasBuTne K
COBEPLUEHCTBOBaHME TEXHUKWN anrebpanyeckmx npeobpa3oBaHuii AN peLleHus
YPaBHEHWI, HEPaBEHCTB W CUCTEM; (POPMMPOBaHME CMOCOOGHOCTM CTPOUTHL U
nccneaoBaTb NPOCTENLLNE MaTEMATMYECKME MOAENN MPU PELUEHUN MPUKIAAHbIX
3aia4, 3a7a4 U3 CMEXHbIX U CreumanbHbIX ANCLUMNIINH;

* TeOMeTpMYecKass NUHWSA, BK/KYaloWas HarnsgHble npeacTaBneHns o
MPOCTPAHCTBEHHBIX PUrypax 1 N3yyeHne Ux CBOMCTB, (HOPMUPOBAHME U Pa3BUTUE
MPOCTPAHCTBEHHOINO  BOOOPa&KEHWs, pa3BUTUE  CMOCOBOB  reOMETPUYECKMX
N3MEPEHWNA,  KOOPAMHATHOIO M BEKTOPHOIO  METOAOB  ANS  PeLUeHuSs
MaTeMaTUYeCKUX U NPUKNaHbIX 3a[ay;

e CTOXAacCTMYeCKass /fMHWS, OCHOBaHHas Ha pPa3BUTUM KOMOMHATOPHbIX
YMEHWI, NpPeACTaBNeEHNA O BEPOSTHOCTHO-CTATUCTUYECKMX 3aKOHOMEPHOCTSIX
OKpYy»KatoLwero Mupa.

OcBOeHMe cofiepXXaHus y4ebHON ancLMnInHbl «MaTemaTunka»
obecrneymBaeT AOCTMXKEHUE CTYAEHTaMM CNefyowWwmx pesyibTaToB:

* IMYHOCTHbIX:

— C(hOPMMPOBAHHOCTb MPeACTaB/eHN O MaTeMaTuKe Kak YHUBepCca/lbHOM
A3bIKe HayKW, CpeACTBe MOAE/NPOBaHUSA ABMNEHMIA U NMPOLLECCOB, UAeAX U MeToAax
mMaTeMaTuKu;

— TMOHMMaHWe 3HAYMMOCTU MaTeEMATUKU AN HayYHO-TEXHUYECKOro
nporpecca, CHOPMMPOBAHHOCTb OTHOLLUEHMA K MaTemMaTMKe Kak K 4acTu
06LLIeYeNIOBEYECKOM  KY/bTYpbl  4Yepe3 3HAaKOMCTBO C WCTOPUER pasBUTUS
MaTeMaTuKN, IBOJIIOLMEN MAaTEMATUYECKUX NEN;

— pasBuUTUE JIOMMYECKOr0 MbILLIEHNS, MPOCTPAHCTBEHHOIO BOOOpPaXKEeHUS,
aITOPUTMUYECKOI KY/bTYPbl, KPUTUYHOCTU MbILLSIEHNA Ha YPOBHE, HEOOXOAMMOM
Ans byayuiein npogeccMoHanbHON AeATeNlbHOCTW, A1 NPOA0IHKEHNS 06pa3oBaHus
N caMo06bpa3oBaHus;

— OB/lafieHNe MaTeMaTUYeCKUMIN 3HAHUAMU U YMEHUAMU, HEOOXOANMbIMA B
MOBCELHEBHOW YKN3HW, 415 OCBOEHWA CMEXHbIX eCTECTBEHHOHAYUHbIX AUCLUMNINH
M AUCUMNIMH NPOMECCUOHANBHOIO UMKMa, ANA MofyyYeHus 06pas3oBaHusA B
06nacTax, He TPebyOWMX Yry6/1eHHON MaTeMaTUUYeCKO NOArOTOBKMY;

— TOTOBHOCTb W CMOCOBHOCTbL K 06pa3oBaHUO, B TOM  Yucne
camMo06pa3oBaHNI0, Ha MPOTSXKEHUN BCEW >XWU3HW; CO3HATE/IbHOE OTHOLUEeHWE K
HenpepbIBHOMY 00pa30BaHNIO KaK YC/IOBUKO YCMELWHOW MNpod)ecCUOHaNbHOW 1
OO6LLIECTBEHHOI [eATeNIbHOCTH;

— TOTOBHOCTb M CMOCOOHOCTb K CaMOCTOATE/IbHOM TBOPYECKOW W
OTBETCTBEHHOWN AeATeNbHOCTY;



— rOTOBHOCTb K KO/INEKTUBHOIN paboTe, COTPYAHNYECTBY CO CBEPCTHUKAMM B
obpas3oBaTe/ilbHOW,  OOWECTBEHHO  MOJIE3HOW,  Yy4ebHO-MCCNefoBaTe/IbCKON,
MPOEKTHON U APYrnX BUAaxX AesTeNbHOCTY;

— OTHOLLEHME K NPOMECCUOHaNIbHON AeATeNIbHOCTU KakK BO3MOXHOCTM
yyacTuss B pPELUeHWM  NINYHbIX,  OOLLUECTBEHHbIX,  FOCYAapCTBEHHbIX,
006LLEeHaLMOHasIbHbIX NPO6/IEM;

e MeTanpegMeTHbIX:

— YMeHVe CaMOCTOSITe/IbHO OMpefensTb Lenn AedaTenbHOCTU U COCTaBNATb
nnaHbl AeATeNIbHOCTU; CaMOCTOSATE/IbHO OCYLLECTBMISATb, KOHTPO/MPOBaTb WU
KOPPEKTMPOBaTb [AeATeNIbHOCTb; WCMO/b30BaTb BCe BO3MOXHble Pecypcbl [Ans
OOCTUDKEHUSI  MOCTAB/IEHHbIX LENed W peannsauum MnaHoOB  AeATeNbHOCTY;
BbIGMPaTb YCMNELLHbIE CTPATErNNN B Pa3/INYHbIX CUTYaLNAX;

— YMeHVe MpPOAYKTMBHO 06LlaTbCs M B3aMMOAENCTBOBAaTbL B npouecce
COBMECTHOM  [eATeNIbHOCTK,  YuWUTbiBaTb  NO3ULMM  APYIMX  Y4YaCTHUKOB
LesATeIbHOCTU, 3(EKTUBHO paspeLlaTb KOHMINKTDI;

— BMlafieHNe HaBblKaMu MO3HaBaTe/IbHOW, Y4YeOHO-UCCNeaoBaTeNbCKON W
MPOEKTHON [AeATeNbHOCTW, HaBblkaMW paspelleHnsi npobiemM; CNoco6HOCTb U
FOTOBHOCTb K CAMOCTOSATE/IbHOMY NMOMCKY METOZO0B peLLeHns NpakTUYecKnx 3agay,
NMPUMEHEHMIO Pa3/INYHLIX METOLO0B MO3HaHUS,

— TOTOBHOCTb W CMOCOOHOCTb K CaMOCTOSTEe/IbHOM WH(OPMaLMOHHO-
Nno3HaBaTe/IbHOW [esTeNlbHOCTU, BKOYas YMEHME OPUEHTUPOBATLCS B Pa3/INYHbIX
MCTOYHUKAX MH(OpPMaUMK, KPUTUYECKM OLEHMBATb W UHTEPrpPeTMpOBaTh
NH(OPMaLMIO, MONYyYaeMYHo U3 PasINYHbIX UCTOUYHMKOB,;

* NpeAMeTHbIX:

— C(hOpMMPOBaHHOCTbL MPEACTaBNEHUIA O MaTeMaTUKe KaK 4acTy MMPOBOW
KyNbTypbl W MeCTe MaTeMaTVKM B COBPEMEHHOM UMBUAM3ALMKM, Criocobax
OnuncaHus ABMEeHNI peasibHOro MMpa Ha MaTeMaTUYeCKOM A3bIKE;

— C(hOPMMPOBAHHOCTb MPEACTaBMEHNI O MaTeMaTUYeCKMX MOHATUSAX Kak
BaXKHEMLMX MaTeMaTUYECKUX MOAENsX, NO3BONAIOLWMX OMNUCbIBATL M M3y4aTb
pasHble MNPOLECCHl W SABNEHMS; MOHUMaHWEe BO3MOXHOCTM aKCMOMaTUYecKoro
MOCTPOEHNSA MaTeMAaTUUECKMX TEOPUIA;

— BflafieHne MeTodaMn [0Ka3aTe/lbCTB W a/ifTOPUTMOB PELLEHNS, YMEHME UX
NMPUMEHSTb, NPOBOANTL J0Ka3aTe/IbHble PACCYXKAEHMS B XOA€e PELUeHMNs 3aay;

— BMafleHne CTaH4apTHbIMKM MPUEMaMX  PeLLeHNs  paunoHabHbIX U
nppaumoHanbHbIX, MOKasaTe/lbHbIX, CTEMNEHHbIX, TPUTOHOMETPUYECKMNX YPaBHEHWI
N HEpPaBEeHCTB, UX CUCTEM; MUCMO/b30BaHME FOTOBbIX KOMMbIOTEPHbLIX NPOrpamm, B
TOM uYucne ANs Nnoucka NyTu pPeLleHnst U WATKCTPaLMN PeLLIEHNst YPaBHEHNIA ©
HepaBeHCTB;

—  chopmMMpoBaHHOCTb  MNpeAcTaBneHUd 06  OCHOBHbIX — MOHATUSAX
MaTemMaTU4eckoro aHasmsa 1 UX CBOMCTBaXx, BMafieHNne YMeHEM XapaKTepn3oBaTb
noBefeHne (DYHKLUMIA, WCMNOMb30BaHWE MOMYYEHHbIX 3HAHWIA AN ONMcaHUs W
aHasn3a peasibHbIX 3aBUCUMOCTEN;

— BflafieHNe OCHOBHbLIMW TMOHATUAMM O MNOCKMX W MNPOCTPAHCTBEHHbIX
reoMeTpuYecKmnx urypax, MX OCHOBHbIX CBOMCTBaAxX; CHOPMUPOBAHHOCTb YMEHNS
pacrnosHaBaTb reoMeTpUYecKre (UIrypbl Ha 4YepTexxax, MoAensx M B peaslbHOM
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MUpe; NMPUMEHEHNE U3YYEHHbLIX CBOWCTB FEOMETPUYECKUX DUryp u opmyn ans
peLLeHns reoMeTpmnYecKmx 3afay 1 3afay ¢ NPakTUYeCKNUM CofepXkaHnem;

— C(hOpMMPOBAHHOCTb MPEACTaB/IEHMIA O NpoLeccax U ABNEHUAX, UMEKOLLMX
BEPOSAITHOCTHbIA XapakTep, CTaTUCTUUYECKMX 3aKOHOMEPHOCTSAX B peaslbHOM MUpe,
OCHOBHbIX MOHATUSAX 3/IEMEHTAPHON TEOPUM BEPOSATHOCTEN; YMEHWNIA HAXOANUTb W
OLIeHMBaTb BEPOATHOCTU HACTYMN/EHUA COObITUIA B MPOCTEALLMX MNPAKTUYECKMX
CUTYaUUSIX Y OCHOBHbIE XapaKTEPUCTUKM CyYalHbIX BENINYMH;

— B/lafleHne HaBblKaMu NCMO/Ib30BaHNS FOTOBbLIX KOMMbHOTEPHbLIX MPOrpaMm
Npw peLLeHnn 3ajad.

BbINYCKHMK, 0CBOMBLLMIA 06pa30oBaTe/ibHY0 Nporpammy no Keamgukaumm
"YunTtenb HavaslbHbIX KNaccoB', Ao/HKeH 06/1aaaTh OOLLUUMN KOMMNETEHLMAMN :

OK 01. BblbupaTtb cnocobbl peLleHns 3aga4 NpogeccnoHabHOM AeATeIbHOCTY
MPUMEHUTESNIbHO K Pa3/InyHbIM KOHTEKCTaM;

OK 02. Micnonb3oBaTtb COBPEMEHHbIE CPeACTBa NMOMCKa, aHaIn3a 1 NHTeprpeTauun
NH(opMaLnmn 1 MHHOPMaLMOHHbIE TEXHOIOTUW A/19 BbINONHEeHWA 3a4ay
npogeccnoHanbHON AeATENbHOCTH;

OK 03. INnaHmpoBaTb 1 peann3oBbiBaTb COOCTBEHHOE MPONECCUOHAIBHOE U
NMYHOCTHOE pas3BuUTKe, NpPeanpUHNMATENIbCKYHO AeATe/IbHOCTb B
npodeccnoHanbHOM cgepe, UCNONb30BaTh 3HAHUS MO NPaBOBON N PUHAHCOBOWA
rPaMOTHOCTM B Pa3/INYHbIX XXMU3HEHHbIX CUTYaLMSX;

OK 04. OththeKTMBHO B3aMMOAENCTBOBATb M paboTaTb B KONNEKTNBE U KOMaHAE;
OK 05. OcyLecTBnATb YCTHYHO N MNCbMEHHYH KOMMYHUKaLMIO Ha
rocylapCTBeHHOM 5i3blke Poccuitickon deaepauun ¢ y4eToM 0Co6eHHOCTel
COLMASIbHOTO M KY/IbTYPHOI0 KOHTEKCTA,;

OK 06. MposBndTb rpaXXaaHCKo-NaTpuoTUYECKYHO NMO3ULNIO, AEMOHCTPUPOBATL
0CO3HaHHOe MOoBeJeHNe Ha OCHOBE TPaAULMOHHBLIX POCCUNCKUX [YXOBHO-
HPaBCTBEHHbIX LLEHHOCTEWN, B TOM YMC/IE C YY4ETOM rapmMoHu3aLum
MeXXHaUMOHA/TbHbIX Y MEXXPESIMTMO3HbIX OTHOLLUEHWI, MPUMEHSATL CTaHAaPThI
aHTUKOPPYMLMOHHOIO NOBeAeHWS;

OK 07. CofiericTBOBaTb COXpPaHEHUIO OKPY>KatOLLIEW Cpefibl, PECYPCOCOepeXXeHnto,
MPUMEHSATb 3HAHUA 00 M3MEHEHUW KimarTa, MPUHLMIMbI 6epeXxIMBoro
MPOV3BOACTBA, 3P(eKTNBHO AENCTBOBATb B YPe3BbIYANHBIX CUTYaLNAX;

OK 09. Monb3oBaTbCsA NPOGecCUoHabHOM AOKYMEHTaUMen Ha rocyapCTBEHHOM
N MHOCTPaHHOM f3blKax.

BbINyCKHNK, OCBOMBLUMIA 06pa3oBaTe/lbHYHO NporpaMMy Mo KBaMmKaumm
"YuuTtenb Ha4dasbHbIX KaccoB", AO/MKEH 06nafjaTb MpPodeccroHaibHbIMU
KOMMNeTeHUNAMM

MK 1.2. OpraHun3oBbiBaTh MPOLECC 06yyeHMs 00y4aroLMXCAa B COOTBETCTBUN C
CaHMUTapHbIMW HOPMaMn 1 NpaBUNaMMU.

MK 1.3. KoHTponupoBaTb M KOPPEKTUPOBaTb Mpouecc 00y4yeHUs, OLEeHMBATb
pe3ynbTar 06y4eHns 0byyaroLLXCS.



14. PeKomMeHAyemMoe KOJ/INYeCTBO 4YacOB Ha OCBOeHME Mporpammbl

AVNCUNMINHDI:

MaKcuMasibHas yuebHas Harpyska obyuvatowlerocs 244 4., B TOM YUCTIE:
0bs3aTenbHas ayauTopHas yyebHas Harpyska obydatolerocs 236 u.,
KOHCY/bTauuu 2 4.,

NMPOMEXYTOYHas aTTecTaumsa (3K3ameH) 6 u.

2. CTPYKTYPA U COAEPXXAHWE YYEBEHOW ANCLIMINHbI

MaTtemaTunka

2.1. O6BbEM yUebHOM aAncumMnanHbl 1 BUAbl y4e6HOW paboThl

Bug yuebHoi paboTbl O6bemM yacoB

MakcmasnbHasn yyebHast Harpyska (Bcero) 244
Ob6s3aTenbHasi aynTopHasi ydebHasa Harpyska (Bcero) 236
B TOM YmCre:

Jlekunn 150

NPaKTUYeCKME 3aHATUS 86
KoHcynbTaunm 2
MpomexyToyHas aTTecTaums B hopMe aK3ameHa 6




2.2. TeMaTNU4yecKui NnaH n cofepxkaHune y4ebHoM ancUmMnIvHbl «MatemaTrka»

O6bem, akag. 4/ B Kogbl
TOM 4uncne B )opMe | KOMMETEHL M,
HaVMEHOBAHME Pa3eros 1 CofepxxaHue yyebHOro matepmana, NnpakTUYecKune 3aHATHUS, NnpaKkTU4ecKou (hopMMpPOBaHUIO
TeMm camocTosATe/IbHas paboTa 0byyaroLmxcs NOAroTOBKM, akaf Y | KOTOpbIX
crocobeTByeT
NeMeHT
nporpamMmsil
BeegeHne CopepxaHue yyebHOro matepuana 2 OK 01
MaTematunka B Hayke, TeXHUKe, 3KOHOMUKE, NHPOPMALMOHHbIX OK 02
TEXHO/OTMSAX N NPaKTUYECKON aeATensHOCTU. Lienn n 3agaum nsyyeHus OK 03
MaTemMaTUKN B YUPEXJEHNAX CPeLHEro NpodeccroHaibHOro 06pasoBaHms OK 04
OK 05
OK 06
OK 07
OK 09
MK1.2
MK1.3
Pa3gen 1. NoBTopeHUe
6a3ncHOro matepuana 10
OCHOBHOW LLKO/bI
CopeprkaHue y4yebHOro maTepuana 6 OK 01
1.CnoxXeHne 1 YMHOXKEHWE MONOXKUTENbHBIX U OTPULATENbHBIX YMCEN. 1 OK 02
2.4YncnoBble OTHOLEHUA 1 nponopums. OCHOBHOE CBOMCTBO NPOMOpPLMN. 1 OK 03
3.[po6b. [eincTBums ¢ Apo6aMK. 2 OK 04
4. [MpoueHTbl. OCHOBHbIE 387a4M Ha NPOLEHTLI. POpPMY bl COKPALLLEHHOr0 2 OK 05
YMHOXEHUS. OK 06
MpakTuyecKue 3aHATUSA 4 OK 07
1. UMCNOBbIE BbIPAXKEHVS. 1 OK 09
2. CNOXEHWE 1 BblYMTaHWUE AECATUYHBIX APO6EA. 1 MNK1.2
3. BbipaXkeHusi ¢ nepemeHHoiA. Mponopuus. MpoueHTbl. OCHOBHbIE 1 MNK13

3a/ja4y Ha NpPOLEHTbI.




4, Mpeobpa3oBaHne anrebpanyecknx BbipaxXeHNin. dopmysbl 1
COKPALLEHHOIO YMHOXEHNS.
CamocTtosaTenbHasa pabota 0byyaroLmxcs
Pa3gen 2. PasBuTtume noHATme 10
0 yuncne
Tema 2.1. Pazutune noHaTHsA 0 | CoaeprkaHme y4ebHOro maTepuana 2 OK 01
yncne 5.0npefeneHve LenbiX 1 pauoHaibHbIX, 4eACTBUTEbHbIX YNACEN. OK 02
OnpepeneHne moayns uncna. MpunbnmkeHHbIe BbIYUCIEHUS. 2 OK 03
IMpaKTnyecKue 3aHATUSA 2 OK 04
5. Pa3noxeHne HaTypasibHOro Ymcna no CTereHAM NPOCTbIX YuCer. OK 05
ApudmeTryeckune onepauum Hag AeNCTBUTENbHBIMW YCIAMU. 2 OK 06
CamocToaTe/lbHas paboTa 06yyatoLLMXCA OK 07
OK 09
Tema 2.2. KOMN/IEKCHbIE CofiepkaHue yyeGHOro Matepuana 2 MNK1.2
uncna MNK1.3
6.0npefeneHne KomnaekcHoro uncna. CnoxkeHue, yMHOXeHWe 1 aeneHue OK 01
KOMMJIEKCHbIX YnCen. 2 OK 02
MpakTuyecKue 3aHATUSA 4 OK 03
6. W306pakeHne KOMMIEKCHbIX YMCes Ha MI0CKOCTU. 2 OK 04
7. ApumeTnyeckme onepauumn Hag KOMMIEKCHbIMU YnciamMu. 2 OK 05
OK 06
OK 07
OK 09
MK1.2
MK1.3
Pasgen 3. KopHu, cTeneHw, 20
norapugmeil
Tema 3.1. KopeHb n-ol CopepxaHue yyebHOro matepuana 4 OK 01
OK 02
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CTeneHu OK 03
OK 04
OK 05
OK 06
OK 07
OK 09
MK1.2
MK1.3
7.0npepeneHvie KOpHs N-0ii CTENeHW 1 ero CBOWCTB. BbluncieHe KOpHs 2
HaTypa/ibHO CTENeHN 13 YnCna.
8. VippaunoHaibHas PyHKUKWSA, ypaBHEHUS Y HepaBeHCTBa 2
INpaKTnyecKue 3aHATUSA 2
8. BbluncneHne 3HaueHnin BbipaxXeHWiA. MpeobpazoBaHmne 2
MppaLvoHa/IbHbIX BblpaXXeHWI. ippaunoHaibHble YpaBHEHMS.
VppaunoHanbHble HepaBeHCTBa.
Tema 3.2. CTeneHb ¢ CopepxaHue yyebHoOro matepuana 5
[eCTBUTENbHBIM 9. OnpegeneHue CTerneHN ¢ paLoHa/IbHbIM NOKa3aTesieM U ee CBOMCTB. 2 OK 01
nokasaTesiem 10.0npepfeneHve CTeneHn ¢ AeNCTBUTENIbHBIMU NOKa3aTeNsaMu 1 ee 2 OK 02
cBONCTB. MNMpeobpa3oBaHe CTENEHHbIX BbIPXKEHWIA. OK 03
11.Moka3aTenbHas PyHKLUUA 1 OK 04
lNpakTuyecKune 3aHATUSA 2 OK 05
9. BbluncneHve 3HaueHu BbipaXeHWid. MpeobpasoBaHme OK 06
BbIPXXEHWIA, coflepyKalmx cTeneHn. CpaBHeHVe 3HaYeHWi 1 OK 07
BbIPaXXEHWIA C MOMOLLBHO0 FpadinKa nokasare/ibHon PYHKLUMK. OK 09
10. PeLleHMe NPOCTEMLLNX NOKa3aTe/IbHbIX YPaBHEHWIA 1 1 gﬁ ig
HepaBeHCTB. '
Tema 3.3. Jlorapugm v ero CopepxaHue yyebHOro matepuana 5 OK 01
cBolicTBa 12.0npegeneHvie norapudma, IECATUYHONO N HATypPasibHOrO Norapugma. 2 OK 02
13.3anncb OCHOBHOIO /IOrapmMMUYeCKOro ToXxaectsa. epexog K 2 8& 82
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HOBOMY OCHOBaHWIO.

OK 05

14.MNpeobpasoBaHune norapmhMmny4ecKnx BoipakeHui. Slorapyudmmyeckas 1 OK 06
oy o
INpaKTnyecKue 3aHATUSA 2 AK 1.2
11. BbluncneHve norapudgmos. MNpeobpazoBaHune norapuhMmUYecKmnx MK 1.3
BbIPaXXEHNIA. 1
12. CpaBHeHwe 3Ha4YeHNI BbIPaXKEHWIA C MOMOLLbIO rpagnka 1
NOrapuPMUYecKoii yHKLUMKN. PelieHne NpocTenwmnx
NOrapuPMUYECKmNX ypaBHEHUIA N HEPaBEHCTB.
Pazpen 4. MNpsmble n 18
N/I0OCKOCTU B NPOCTPaHCTBE
Tema 4.1. MNapannensHocTb B | CoaeprkaHune y4ebHOro maTepuana 10
NpPOCTPaHCTBE 15. M13yyeHune akcnom ctepeomeTpum. [lokasaTensCcTBO CNeAcTBUiA 2 OK 01
aKCUOM. OK 02
16.B3anmHOe  pacnonoxeHve  ABYX MpPsAMbIX B MPOCTPaHCTBE. 5 OK 03
OnpefeneHvie napannensHbIX NPAMbIX. OK 04
17. B3anmHoe pacrnonoxxeHune I'IpﬂMle B NPOCTPaHCTBE 2 OK 05
18.B3anMHOe pacnonoXkeHue NpsaMoun 1 Na0CKOCTU. 2 OK 06
19.B3aMMHOe pacnonoXeHne MA0CKOCTENA. 2 OK 07
INMpaKTnyecKue 3aHATUSA 2 OK 09
13. B3avMHOe pacnonioXeHme NpsiMbIX U NIOCKOCTel B 1 nK 1.2
MPOCTPaHCTBe. 1 MK 1.3
14. MapannensHOCTb NPSMBIX U MI0CKOCTEN.
Tema 4.2. CopeprxaHue yyebHOro matepuana 4 OK 01
MepneHANKYNApHOCTL B 20.0npegeneHue NpsaMon, NepneHAMKYISpHOM NIOCKOCTH. OK 02
MpoCTpaHCTBe OnpepeneHvie nepneHANKyNsapa U HakKMOHHOW. [JoKa3aTeIbCTBO TEOPEMbI 2 OK 03
0 Tpex NnepneHAnKynapax OK 04
21. OnpefeneHvie 1 NOCTPOEHUNE Yria Mexay NPSAMOIA U NNOCKOCTbLHO, 9 OK 05
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[ByrpaHHoro yrna. OnpegeneHve v nNpusHak nepneHanKynAapHoCcTn AByX OK 06
NNOCKOCTeN. V1306paXkeHne NPOCTPaHCTBEHHbIX Uryp. OK 07
INMpaKTnyecKue 3aHATUSA 2 OK 09
15. MepneHANKYNSAPHOCTL MPAMbIX W NAOCKOCTeN. MepneHanKynsp MNK1.2
I HaKNOHHbIE. BbluncneHne paccTosHWiA. Teopema 0 Tpex 1 MNK1.3
nepreHAnKynspax. Yron mexzay npsMor 1 naocKoCTbiO.
16. MpoekTnpoBaHue. N306paxkeHre NPOCTPAHCTBEHHbIX UTYP. 1
306parkeHne NPOCTPAHCTBEHHBIX (OUIYpP U MOCTPOEHME CEYEHMWIA.
Pa3gen 5. KoopanHatbl 12 OK 01
BEKTOpPbI OK 02
Tema 5.1. MNoHATHe BekTOpa B | CoaeprkaHume y4ebHOro maTepuana 4 OK 03
NpPOCTPaHCTBE 22. OnpepgeneHne BekTopa, MOAyNsa BekTopa. PaBeHCTBO BEKTOPOB. 2 OK 04
23.CNnoXkeHne BeKTOPOB. Y MHOXEHVEe BEKTOPa Ha Yncno. 2 OK 05
MpaKTUYecKme 3aHATHSA 2 OK 06
17.  [lefCTBUA Haj BEKTOPAMU. 2 OK 07
Tewma 5.2. KoopamnHatbl CopeprxaHue yuebHOro matepumana 4 OK 09
BEKTOPbI B MPOCTPaHCTBe MK12
MK1.3
24.BBefieHne MpAMOYrofibHOM (4eKapTOBOM) CUCTEMbl KOOPAWMHAT B 2
NpoCTpaHCTBe. Pa3noXeHne BeKTOpa N0 KOOPAUHATHBLIM BEKTOPaM.
25.BBefieHne (hopMy/ibl PacCTOAHMS MeXAY ABYMS TOUYKaMu. BbiBof 2
YpaBHEHWiA chepbl, NIOCKOCTU 1 NPSAMONA.
INMpaKTnyecKue 3aHATUSA 2
18. 3aflaHne ToUeK KoopauHaTamu. JeiicTBISA Haf BEKTOpamm U nx
KoopAuHaTamu. PelleHre NPOCTEMLLNX reOMeTPUYECKMX 3aiay. 1
CkanspHoe npov3sefieHne BEKTOPOB.
19. CocTtaBneHune ypaBHEHWIA crepbl, MIOCKOCTH, NPSMOIA.
Vicnonb3oBaHve KOOpAMHAT NPY peLleHnn maTeMaTUYecKnx n 1
NPUKNagHbIX 3a4ay.
Pa3nen 6. OCHOBbI 16 OK 01
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TPUTOHOMETPUU OK 02
Tema 6.1. NpeobpazoBaHne CopeprkaHue y4yebHOro maTepuana 6 OK 03
TPUrOHOMETPUYECKUX 26.0npefeneHve pagnaHHo Mepbl Yrna, CUHYca, KOCUHYCa, TaHTeHea 1 OK 04
BbIPOKEHNIA KOTaHreHca ymena. 2 OK 05
27.[10Ka3aTeNnbCTBO OCHOBHbIX TPUTOHOMETPUYECKMX TOXAECTB, POpMY/I OK 06
npueeaeHns. 3anncb (HopMy/ CUHYCa, KOCUHYCa 1 TaHreHca CyMMbl U1 2 OK 07
Pa3HOCTU ABYX YI/0B; CUHYCA M KOCUHYCA ABOMNHOIO yrna; popmys OK 09
MOSIOBMHHOIO Yyrna. MNK1.2
28.Mpeobpa3zoBaHmMsi CyMMbl TPUTOHOMETPUYECKMX (DYHKLWIA B MK1.3
npov3sefeHne 1 NPou3BeLeHNA B CYyMMY. BbipaxeHue 2
TPUTOHOMETPUYECKMX (DYHKLMIA Yepe3 TaHreHC NOMIOBUHHOMO apryMeHTa.
Mpeobpa3oBaHWs NPOCTENLLNX TPUTOHOMETPUYECKNX BbIPXKEHMWIA.
lNpakTn4yecKune 3aHATUSA 4
20. Yrnbl 1 BpawaTtenbHOe ABMXXEHUNE. BbluncneHne 3Ha4eHNI 2
TPUTOHOMETPUYECKMNX (DYHKLMIA. CBA3b MeXAY 3HaUYeHUAMU
TPUTOHOMETPUYECKUX (DYHKLWIA.
21. Wcnonb3oBaHue hopmyn npueeaeHus. NpeobpasoBaHue
TPUTOHOMETPUYECKMX BbIpaXXeHWI. [loKa3aTensCTBO 2
TPUrOHOMETPUYECKNX TOXAECTB. TPUrOHOMETPUYECKNE (DYHKLNN
N UX TPagnKu.
Tema 6.2. CopeprkaHue y4yebHOro maTepuana 4 OK 01
TpuroHomeTpuyeckune 29.0npefeneHve apKCNHYCa, apKKOCKHYCca, apKTaHreHca yncna. 2 OK 02
ypaBHeHWA 1 HepaBeHCTBa 30.PeLueHne npocTeInX TPUTOHOMETPUYECKUX YPABHEHWIA 1 OK 03
HepaBeHCTB. 2 OK 04
MpakTu4yecKune 3aHATUSA 2 OK 05
22. Mpeo6pa3oBaHne BbIPAXKEHWI, COAEPXKaLLMX 0bpaTHble OK 06
TPUrOHOMETPUYECKUE YHKLUMW, 1 OK 07
23. PelleHVe TPUrOHOMETPUYECKUX YPABHEHWIA N HEPABEHCTB. 1 OK 09
MK1.2
MK1.3
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Pasgen 7. ®yHKUMN 22

Tema 7.1. dyHKUUU, NX CopeprkaHue y4yebHOro maTepuana 10
CBOWCTBaA U rpaumKm 31.0npepeneHne (yHKUMK, ee 061acTX OMpefenieHns U MHOXeCTBa 2 OK 01
3HaYeHWIA; rpatmka PyHKUUK, OK 02
32.MocTpoeHue rpathMKoB PYHKLMIA, 3a4aHHbIX pa3IYHbIMK cnocobamu. 2 gi 82
3anunch CBOMCTB PYHKLUWU: MOHOTOHHOCTb, YEeTHOCTb, HEYETHOCTb, OK 05
OrpaHNYeHHOCTb, NePUOLNYHOCTD. OK 06
33.HaxoxzeHune NpoMeXxxyTKOB BO3pacTaHus 1 yObIBaHWNA, HaMbO0 bLUIErO U 2 OK 07
HaVIMeHbLLIEr0 3Ha4YeHUs, ToHeK IKCTpemyma. I'padmyeckas OK 09
NHTepnpeTaums. MNK1.2
34. OnpepeneHne o6paTHbIX PYHKUMIA. HaxoxaeHne o6n1actu MK 1.3

onpefeneHuns n 06nacTn 3Ha4YeHNin 06paTHOM yHKLMK. IMocTpoeHne 2

rpaguka 06paTHON PyHKLMK.
35.BbIN0/HEHME apUPMETUYECKNX OMepaLmin Hag PYHKLUAMM. 2
lNpaKTnyecKme 3aHATUSA 4
24. OO6Lyme CBOIMCTBA 3aBMCUMOCTeEN 1 PYHKLMIA.Cxema
ncecnefoBaHns QyHKLUMK. MpeobpaszoBaHns PYHKLUIA U AeNCTBUA 2
Hazg HUMU.CUMMETPUSA (DYHKLMIA 1 Npeobpa3oBaHms UX rpatinKoB.
25. JNHeiHble N APOBHO-IMHENHBIE, KBAAPATUYHbIE U 2
paunoHasibHble (YHKLUNN.

Tema 7.2. CTeneHHble, CopepxaHue yyebHOro matepuana 4 OK 01
rokasaresibHble, 36.0npeseneHns hyHKLMIA, X cBOMCTBA 1 rpadmkn. ObpaTHble 2 OK 02
norapugmmnyeckme u TPUrOHOMETPUYECKUNE (DYHKLNN. OK 03
TPUTOHOMETPUYECKNE 37.MpeobpasoBaHus rpatnKoB.. MapannienbHbIil NepeHoc, CUMMETPUSA OK 04
(hyHKUMN OTHOCUTE/IbHO OCEI KOOPAUHAT 1 CUMMETPUSA OTHOCUTE/IbHO Havyana 2 OK 05
KOOpAMHAT, CUMMETPUS OTHOCUTENIbHO NPSIMON Y = X, pacTsXXeHue 1 OK 06
cKaTue BO0/Mb OCeli KOOpAMHaT. OK 07
MpakTuyecKue 3aHATUSA 4 OK 09
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26. Haxo)xaeHne 06n1acTv onpeaeneHmns 1 061acTi 3Ha4eHUI 2 MNK1.2
CTeneHHbIX, NoKa3aTe/bHbIX 1 N0rapuMnYecKnx QyHKLMWA. MNK1.3
MOHOTOHHOCTb, 3KCTPEMYMbI, HAMOO/IbLLIEE Y HAVMEHbLLEee
3HayeHus.
27. MocTpoeHmne rpaiMKoB CTaHAAPTHbLIX (YHKLMIA.
TpuroHomeTpuyeckme yHKLMW. 2
MToro 3a | cemecTp 110 u:
NeKunin- 72 y
MP- 38 u.
Pa3gen 8. KombunHaTopumka, 18
Teopusi BEPOATHOCTEN U
MaTemMaTnyeckas
CcTaTUCTUKa
Tema 8.1. InemeHTbI CopepxaHue yyebHOro matepuana 8
KOMOGUHATOPUKM 38.0npeaeneHne 0CHOBHbIX MOHATUIA KOMOUHATOPWKW: NepPecTaHOBKM, 4 OK 01
COYeTaHuA, pasmeLLeHuns. OK 02
39.3anucb hopmy bl 6HOMa HbtoToHa. AHaNn3 CBOICTB 2 OK 03
OMHOMMHa/IbHBIX KO3 (hULNEHTOB. 5 OK 04
40. TpeyrofibHUK Mackans OK 05
OK 06
MNpakTnyeckne 3aHATUA 2 OK 07
28.  OCHOBHble NMOHATUS KOMBUHATOPUKU. MPaBMO NPOU3BEAEHNS. 1 OK 09
29. PeLLeHue 3aa4 Ha NMOACYET YMC/Ia PasMELLLEHIA, NepecTaHOBOK 1 MNK1.2
W coYeTaHWin. BUHOM HbloTOHA. TeoMeTprUecKne KOHMUIypaLmu. MNK1.3
Tema 8.2. neMeHTbI Teopun CopeprxaHue yyebHOro matepuana 4 OK 01
BEPOSATHOCTEN 41. OnpegeneHune cobbITUSA, BEPOSTHOCTM COObITUA. CNoXXeHME 1 OK 02
YMHOXEHVEe BEePOSATHOCTEN. 2 OK 03
42 OnCcKpeTHas Cry4vainHas Be/IMYMHa, 3aKOH ee pacrnpesenieHuns. OK 04
YuncnoBble XapaKTEPUCTUKN AUCKPETHOM Cy4YainHON BENMUMHLI. MoHATHE 2 OK 05
0 3aKOHe 60/bLUNX Ymncen. OK 06
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IMpaKTnyecKue 3aHATUSA 2 OK 07
30. Knaccunyeckoe onpegeneHne BepoATHOCTU. NOBTOpHbIe OK 09
ncnbiTaHna. 'eomeTpruyeckoe onpeaeneHne BepoaTHOCTH. 1 MNK1.2
31. BbluncneHye YNCNOBbIX XapaKTePUCTUK JUCKPETHOW CyYaliHOM 1 MK1.3
BE/INYMHBI.
Tema 8.3. SnemMeHThI CopeprkaHue y4yebHOro maTepuana 2
MaTeMaTUYecKol CTaTUCTUKN | 43.MpeAcTaBneHve AaHHbIX (TabnMLbl, AvarpaMmbl, rpadukm), OK 01
reHepasibHasi COBOKYMHOCTb, BbIOOPKa, CpeaHee apuiMeTUUECKOE, 2 OK 02
MeJuaHa. OK 03
OK 04
OK 05
OK 06
OK 07
OK 09
MK1.2
MK1.3
Pasgnen 9. MHororpaHHuUKu m 22
Tena BpaLleHnA
Tema 9.1. MHOrorpaHHuKu CopeprkaHue y4yebHOro maTepuana 10
44.0npefeneHne MHOrorpaHHMKa n ero OCHOBHbIX 3/IEMEHTOB. 4 OK 01
lNocTpoeHne pa3BepTKM, MHOTOrpaHHbIX YroB. OK 02
Knaccumkaumsa MHOrorpaHHUKOB (BbINyK/ible, MPAMbIE, NPaBU/bHbIE). OK 03
45.13y4eHne TeopeMbl diinepa.OnpegeneHune 1 NOCTPOEHME NPSMON 1 5 OK 04
HaK/NOHHOM Npu3mMbl. OnpeseneHne NPasubHON MPU3MBI. OK 05
46.0npefeneHve 1 NOCTPOEHWe Napannenenunesa, Kyoba. 2 OK 06
47.0npeaeneHne 1 NOCTPOEHME NMPaMUbl, NPaBUIbHOW NMpaMmAbl 2 OK 07
YCEYEHHOI NMpaMuibl, TeTpasgpa. ocTpoeHne ceveHnst Kyba, Npusmbl v OK 09
nupamunal. MNK1.2
MK1.3
[NpakTnyeckme 3aHATUA 2 OK 01
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32. MpaBW/bHbIE MHOTOrpaHHWUKK. OCHOBHbIE CBOICTBA OK 02

MHOrOrpaHH1KoB. NoCTpoeHne MHOTrorpaHHUKOB. Pa3BepTKN K OK 03

paspesaHusa. HaxoxaeHve 3nemMeHTOB Nupamunibl U NpUsMbl. OK 04

[MocTpoeHune ceveHmnst Kyba, Npuambl 1 NMpaMuabl. 2 OK 05

Tema 9.2. Tenau CopeprxkaHue yyebHoro marepuana 8 gi 83

MOBEPXHOCTW BpaLleHns OK 09

4 MK1.2

MK1.3

48. OnpegeneHve LMIMHAPa N KOHyca, yCeYeHHOro KOHyca, UX OCHOBHbIX 2 OK 01

3/1EMEHTOB. OK 02

49. MocTpoeHne pa3BePTKM, OCEBbIX CEYEHUIA U CEUYEHWIA, NapanfiefibHble 2 OK 03

OCHOBaHMI0. OK 04

50. OnpepaeneHue wapa v cgepsbl. MocTpoeHre nx ceveHnini. MocTpoeHne OK 05

KacaTe/lbHOW MI0CKOCTM K cepe. OK 06

INMpaKTnyecKue 3aHATUSA 2 OK 07

33. 306paxxeHne umnnHapa, KoHyca 1 wapa. HaxoxaeHve OK 09

3N1EMEHTOB LUMAMHAPA, KOHYCa, Wwapa. MocTpoeHre CeYeHNiA. MNK1.2

BrincaHHble 1 onuncaHHbIe Tena BpaLeHuns. MNK1.3
Pa3gen 10. Havana 32

MaTemMaTu4yeckoro aHasimsa

Tema CopepxaHue yuyebHOro matepuana 4

10.1.MNocnenoBaTeNIbHOCTA 51. OnpepeneHne nNocnefoBaTeIbHOCTH. 2 OK 01

XapaKTepucTunka crnocoboB 3afaHnst 1 CBONCTB UNCNOBbIX OK 02

nocnefoBaTe/lbHOCTEN. OK 03

52.0npepeneHve npegena nocnegosareibHOCTU. CyllleCTBOBaHWE 2 OK 04

npegena MOHOTOHHO OrpaHNYeHHON NOoCcef0BaTe/lbHOCTU. OK 05

CymMMUpoBaHue NocneaoBaTelbHOCTeN. BbluncneHne cymmbl OK 06

GECKOHEYHO Y6bIBaOLLE FTEOMETPUYECKOW MNPOrPeccun. OK 07

MpaKTnyecKue 3aHATUSA 2 OK 09
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34. MocnepgoBaTenbHOCTb. CyMMMpPOBaHME NOCeL0BaTeNlbHOCTEN. 5 MNK1.2
ApupmeTryeckas n reoMeTpmyeckas nporpeccus. MNK1.3
Tewma 10.2. Mpegen n CopepxaHue yyebHOro matepuana 8
npon3BoAHasA (DYHKLUNN 53. OnpegeneHvie npegena PyHKUMM B TOUKE Y Ha GECKOHEYHOCTH, 2 OK 01
HenpepbIBHOCTU (DYHKLNW. OK 02
54. OnpepaeneHne NPON3BOAHON DYHKLMN, €€ FeOMETPUYECKOTO U OK 03
(hM3MYECKOro cMbICna. 2 OK 04
55. N3y4eHmne npasua n opmyn andgepeHLUMPOBaHNSA OCHOBHbIX 2 OK 05
3NeMeHTapHbIX PYHKUWA. BblumcneHre Npon3BogHON PYHKLUMK. OK 06
56. OnpefeneHve BTOPOV NPOM3BOAHOM, €6 FTeOMETPUYECKOrO W 2 OK 07
(h13n4ecKoro cMmbicna. BblumcneHve NponsBogHON 06paTHON (YHKLMN 1 OK 09
KOMMNO3numn yHKUMIA. BbiBOg, ypaBHeHMs KacaTeNlbHOIA. MNK1.2
INpaKTnyecKue 3aHATUSA 2 MK1.3
35. Mpegen yHKUUM B TOUKe U Ha 6ecKoHeYHOCTW. Mpasuna n
(hopmy bl anddepeHLMpoBaHns. PU3NYECKNIA U TEOMETPUYECKIIA
CMbIC/1 NPOU3BOAHON. OnpefeneHne BTOPOL NMPOU3BOLHONM, ee 2
reoMeTpPUYecKoro 1 PU3nYecKoro cmbicna. BeluncneHme
MPOM3BOAHON 06PaTHON (hYHKLMN 1 KOMNO3ULMAN (DYHKLMIA.
Tewma 10.3. INprmeHeHne CopeprkaHue y4ebHOro maTepuana 4
MPON3BOAHON K 57. MpviMeHeHVe NPOV3BOAHON K UCCeLOBaHNIO PYHKLMIA U NOCTPOEHMIO
nccnefoBaHuo (YHKLUUA rpacmKos. 2
58. icnonb3oBaHMe NPOV3BOAHON ANS HAXOXAEHNS HauyYLlIero
peLleHns B NpUKNagHbIX 3afadax. HaxoxaeHne cKopocTy ansa npotecca, 2
3afjaHHOr 0 POPMY/ION 1 rpaduKom.
INMpaKTnyecKue 3aHATUSA 2
36. [MPOMEXYTKN MOHOTOHHOCTM U 3KCTPEMYMbI (DYHKLMN.
ccnefoBaHue (hyHKLMKN Ha MPOMEXYTKe. HenpepbiBHOCTb 5

(yHKUMKM. Vicnonb3oBaHye NPOV3BOAHON /151 HAX0XKAEHMS
HaVNyuLLIEro peLleHnst B NpUKIaaHbIX 3afaqax.
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Tema 10.4. MNMepBoo6pasHasa 1 | CogeprkaHune y4ebHOro maTepuana 8
NHTerpan 59.0npepeneHne NepsoobpasHoM, HeoNpeaeeHHOro U OnpeeeHHOro 4 OK 01
NHTErpana. OK 02
60.MNprMeHeHMe onpeaeneHHOro MHTerpana ANna HaxoXaeHusa nnowanu OK 03
KpMBONMHENHOW Tpaneyun. dopmyna HotoToHa—/leinbHuULa. 2 OK 04
61.MpuMmeHeHWe nHTerpana B (oM3nKe N reoOMeTpum. 2 OK 05
INMpaKTnyecKue 3aHATUSA 2 OK 06
37. HaxoxxaeHune nepsoobpasHoin hyHKumKn. CBoicTBa OK 07
nepBoo6pasHbIX. BbluncieHe HeonpeLeleHHOro UHTerpana. OK 09
OnpegeneHHbI nHTerpan. dopmyna HetoToHa-/1enbHMLA. 2 MK12
[MpuMeHeHKe onpefeneHHOro NHTerpana Ansa HaxoXxaeHns naoLLaan MK13
pas3INyHbIX QUryp.
Pa3gen 11. IsmepeHuns B 20
reomeTpumn
Tema 11.1.06bem CopepxaHue yyebHOro matepuana 4
62. O6bEM U1 ero n3MepeHmne. VIHTerpanbHas opmyna ob6bema. Popmy bl 2 OK 01
obbema Ky6a, MPAMOYro/ibHOrO napasnenenunesa, NpUsmbl, LWAIVHAPA. OK 02
®opmy/bl 06beMa NMpaMuibl U KoHyca. Popmy/ibl 06bema Lwapa. 8& 82
63. Mogobue Ten. OTHOLLIEHMS 06bEMOB MOAOOHbLIX TeN. OK 05
OK 06
2 OK 07
OK 09
lNpakTu4yecKune 3aHATUSA 6 MK 1.2
38. BbluncneHne obbvema Kyba, NpsMOYroibHOro 2 MK 1.3
napannenenuneaa, NpusMbl, LUANHAPA.
39. BbluncneHve ob6bema nMpaMuibl, KOHyca, Liapa. 2
40. Mopo6we Ten. OTHoWeHMEe 06bEMOB MOLOGHbIX TeN. 2
Tema 11.2. MoepxHocTb Ten | CoaeprkaHune y4ebHOro maTepuana 4
BpaLLeHua 64.Dopmy bl NNOLWALM NOBEPXHOCTEN LUINHAPA, KOHYCa 1 cdepbl. 2 OK 01
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65. CocTaBnieHMe 1 peLleHMe 3a4a4 NPUKIagHoro 1 nNpakTnyeckoro 2 OK 02
cofepxxaHus OK 03
OK 04
INpaKTnyecKue 3aHATUSA 6 OK 05
41. HaxoxgeHne nnoLlaam NoBepXHOCTU LUIVHAPA, KOHYCa, 5 OK 06
cthepbl. OK 07
42. OTHOLIeHMs NNoLaAein NOBEPXHOCTEN NOAOOHbIX Ten. 2 OK 09
43. CoCTaB/IEHMNE U peLleHre 3a4a4 NPUKIagHOro 1 NPakTMYecKoro 2 MK 1.2
cofepxaHus MK 1.3
Pa3gen 12. ¥YpaBHeHUA K 28
HepaBeHCTBa
Tema 12.1.MeTogbl peweHnii | CogeprkaHue y4ebHOro matepuana 4
ypaBHeHW 66. MNpeobpasoBaHmne ypaBHEHWIA B paBHOCW/IbHbIE aHHbIM. OK 01
PeLleHne paunoHabHbIX, MPPaLMOHaIbHBIX, MOKa3aTe/IbHbIX, 2 OK 02
norapuMUYeCcKnX 1 TPUroHOMETPUYECKNX YPaBHEHWIA. OK 03
AHann3 0CHOBHbIX NMPUEMOB PELLEHUNS YPaBHEHWI (Pa3noXeHNe Ha OK 04
MHOXWTEIN, BBELIEHNE HOBbIX HEW3BECTHbIX, NOLCTAHOBKA, rpafmyecKuii OK 05
METOA). OK 06
67. NprMMeHeHne MaTeMaTMyYeCKUX METOLOB NS peLleHns 2 OK 07
coaepXXaTe/ibHbIX 3aay 13 pas/inyHbIX 061aCTeN HayKN 1 NPaKTUKK. OK 09
MHTepnpeTauus pesynbTarta, yUeT peasibHbIX OrpaHUYeHNIA. MK 1.2
INpaKTnyecKue 3aHATUSA 8 MK1.3
44, O6nacTb onpefeneHuns. Pa3noXeHne Ha MHOXMUTeNN. 3ameHa 2 OK 01
nepemeHHoiA. paduyecknii MeTos, OK 02
45. PaLoHanbHbIe U MppaLNOHa/IbHbIE YPaBHEHUS. OK 03
Norapudmmnyeckmne 1 nokasatesibHble ypaBHEHUS. 2 8& 8;"
46. TpUroHOMETPUYECKUE YPaBHEHNS. OK 06
47. PeLleHmne cucteM ypaBHeHwid. MocTpoeHne MaTemaTnyecKom 2 OK 07
MOZENN 1 ee uccnefoBaHne (TEKCTOBbIE 3a4a4n). 2 OK 09
MK1.2
MK 1.3
Tema 12.2.MeTogbl pewennii | CopepxkaHue y4ebHOro matepmana 6 OK 01
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HEpPaBeHCTB 68.IMpeobpa3zoBaHie HEPaBEHCTB B PaBHOCW/IbHbIE JaHHbLIM. 2 OK 02
PelleHne pauoHaIbHbIX, MPPaLMOHaIbHBIX, NOKa3aTe/lbHbIX U OK 03
TPUTOHOMETPUYECKMX HepaBeHCTB. AHa/IN3 OCHOBHbIX NPYEMOB peLleHns OK 04
HepaBeHCTB. PeLleHne HepaBeHCTB METOAOM MHTEPBA/IOB. OK 05
69. Vicnonb3oBaHWe CBOMCTB U rPatiMKoB (DYHKLMNIA NPW peLLEHNN ) OK 06
YPaBHEHWIA N HEpPaBEHCTB. V1306paXkeHne Ha KOOPAMHATHOM NIOCKOCTH OK 07
MHOXXECTBA peLLeHnin ypaBHEHWI 1 HEPABEHCTB C ABYMS NePeMEHHbIMMN Y OK 09
NX CUCTEM. MNK1.2
70. PeLLeHVe ypaBHEHWIT 1 HEPABEHCTB C [ABYMS HEU3BECTHbLIMU, CUCTEM MNK1.3
YpaBHEHWiN N HepaBeHCTB. MprMMeHeHMe MaTeMaTUYeCKMX METOLOB ANs 2
peLleHns cofepykaTenbHbIX 3afa4 U3 pasnnyHbIX 061acTeil HayKu 1
NPaKTUKWN. MIHTepnpeTaums pesynbtara, yHeT peasibHbIX OrpaHUYeHuiA.
INpaKTnyecKne 3aHATUA 10
48. PaLMoHanbHble U MppaLnoHa/lbHble HepaBeHCTBa. 2
49. JNorapudmmnyeckre 1 nokasaTesibHble HEPaBEHCTBA. 2
50. TpUroHOMETPUYECKNE HEPABEHCTBA. 2
51. PelleHne HepaBeHCTB METOAOM MHTEPBa/IOB. VIcnosib3oBaHWe 2
CBOWCTB M rpadmkoB (PYHKLMIA NPpY peLLeHn YpaBHEHWNIA 1
HepaBeHCTB.
52. Pa3BuTME NOrMYECKOro MbILLIEHUA NPU PELLEHUU HEPaBEHCTB.
[MprMeHeHne MaTeMaTUYeCKNX METOLO0B NS PELLeHNA coaepXXaTebHbIX 2
3a/iay 13 pasIMYHbIX 06/1aCTe HAyKM 1 NPaKTUKN.
Pa3gen 13. O6o6LatoLLee 6
NnoBTOpeEHMUE
CopeprkaHue y4ebHOro matepuan 4 OK 01
71. ToBTOpeHUe BbIGOPOUHbLIX TEM AUCUMUMNHDI 4 OK 02
MpaKTUYecKme 3aHATUA 2 OK 03
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53. Mpeobpa3oBaHe BblpaXXeHWNIA. KOMNAEKCHbIe Yncna. OK 04
Mpeobpa3oBaHNA TPUTOHOMETPUYECKMX BbIPKEHWNIA. PYHKLMM, NX OK 05
CBOVCTBA U rpatmki. Mpon3sogHas. MpUMEHeHE NMPOU3BOAHOM. 2 8& 8?
OK 09
MK1.2
MNTOI O 3a 2 cemecTp: 126 u: MK 1.3
Jlekuymn- 78 y
MP-48y
KoHcynbTaumsa 2
OK3ameH 6
MToro 3a Il cemecTp
Bcero no gucumnnnHe 6 makc- 244 4 Ayn: 236 4
Jlek- 150y
NP- 86
KoOHC- 2 u.

3OK3aMeH- 6 u.
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3. YCNOBUA PEAJIN3ALINN YYEBEHOW AVNCLUMNINHBI

3.1. TpeboBaHMA K  MWUHUMa/IbHOMY  MaTepuasibHO-TEXHUYECKOMY
obecneyeHunto

Peanmzauma y4yeOGHOM AMCUMNANHBI TPebyeT HanMumsa Yy4yebHOro KabuHeTa
«MaremaTtuka».

O6opyaoBaHMe y4ebHOro KabuHeTa:

- Paboyee MecTo npenopasarens;

- 30 y4ebHbIX MeCT A/19 00y4atoLLmXCs;

- [locka mapkepHaa — 1 ef.;

- NpoeKTop cTaunoHapHbIA — 1 ef.;

- DKpaH cTaunoHapHbIi — 1 ef,.;

- Komnbrotep — 1 ea.

JlnueHsnoHHoenporpammHoeobecneyveHune:  MicrosoftWindows 7  Professional,
MicrosoftOffice 2010  ProfessionalPlus,  KasperskyEndpointSecurity 10,
KoHcynbTaHTl10C.,

3.2. HdhopmaLmoHHOe 06ecneyeHme 0byyeHNA

MepeyeHb  pPEKOMEHAYeMbIX  Yy4yeOHbIX  M3gaHuW,  VIHTepHeT-pecypcos,
AOMO/THATE/TbHOW NUTepaTypbl

OCHOBHbIE UICTOYHUKMN:

1. MaTematuka : y4yebHoe nocobve / M.M. YepHeuos [ gp.].. — Mocksa :
Poccuinckmnii rocyjapCTBEHHbIN YHUBEpCUTET npasBocyaus, 2022. — 336 ¢. — ISBN
978-5-93916-959-2. — TekKcT : anekTpoHHbI // IPR SMART : [canT]. — URL:
https://www.iprbookshop.ru/122921.html— Pexum poctyna: pnna asTopusmp.
Monb3oBaresnein

2. AbgynnunHa, K. P. MatemaTuka : yuye6Huk ansg Cro / K. P. AéagynnuHa, P. T
MyxameTanHoBa. — Capatos : [NpoobpaszosaHme, 2021. — 288 ¢. — ISBN 978-5-
4488-0941-5. — TeKCT : 3NeKTPOHHbIW // LingpoBoit obpa3zoBatesibHbIA pecypc IPR
SMART : [cainT]. — URL: https://www.iprbookshop.ru/99917.html (pata
o6pauieHuns: 30.10.2023). — Pexxum gocTyna: Ans aBTopusmp. Nonb3osaTenei

3. Annatos, A. B. Martematuka : y4yebHoe nocobue ans Cro / A. B. Annatos.
— 2-e n3n. — Capartos : NpodobpasosaHne, Al INn Op Meana, 2019. — 162 ¢. —
ISBN 978-5-4486-0403-4, 978-5-4488-0215-7. — TeKCT : 3MEKTPOHHbIA //
LincppoBot obpasosatenbHblii  pecypc IPR SMART : [cait]. — URL:
https://www.iprbookshop.ru/80328.html (gata obpaweHus: 30.10.2023). — Pexxum
LocTyna: 415 asTopusup. MNMonb3osaresei

4. KapbaumHckass, H. b. Matematuka : nMpakKTUKyM [N CPefHero
npodeccnoHanbHoro obpasosaHuns / H. b. KapbaunHckas, E. E. XaputoHoBa. —
Mocksa : POCCUIACKMIA TOCYLapCTBEHHbIM YHUBEPCUTET npasocyaus, 2019. — 114
C. — TeKcT : anekTpoHHbIN // Lindposoii obpasoBatesibHbIN pecypc IPR SMART
[cainT]. — URL: https://www.iprbookshop.ru/94184.html (mata o6paLleHus:
30.10.2023). — Pexkum gocTyna: A asTopusmp. Monb3osartesneit
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NHTepHeT-pecypchbl:

1) Tlaseta "MartemaTnka" un3gaTefib,CKOro fgoma “llepBoe ceHTAGps". —

Pexxum goctyna:http://mat.1september.ru
2) Martepmanbl no martematuke B EQMHOM  KoMnekumy  LMGPOBbIX

06pasoBaTe/ibHbIX PECYPCOB. - PeXxum
poctyna:http://school_collection.edu.ru/collection/matematika/
3) O6pa3oBate/ibHblil MaTemMaTMyecKuin caiT Exponenta.ru. — Pexum

focrtyna: http://www.exponenta.ru

4) MopTtan Allmath.ru — BCcA mMatematMka B OAHOM MecCTe. — PexXum
foctyna:

http://math.ournet.md

5) Bca anemeHTapHasa matematuka: CpegHaa MaTeMaTuyecKas MHTEPHET —
LKona. — Pexxum goctyna:http://www.bymath.net
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4. KOHTPO/1b 1 OLIEHKA PE3Y/IbTATOB OCBOEHWA YUEBHOW
ONCUMMNINHBI

KOHTpoNlb M OLUeHKa  pe3y/bTaToB

OCBOEHUA

yuyeBHOl  AUCUMNINHBI

OCYLLECTBNSAETCA NPenojaBaTesiemM B NPOLIECCe NPOBEAEHNS MPAKTUYECKMX 3aHATUIA,
TECTMPOBaHUS, a TaKXKe BbIMO/HEHUS 06yYatoLLMMUCH UHAMBUAYAbHBIX 3afaHW,

MPOEKTOB, UCCNEA0BaHWA.

Pe3ynbTaTbl 06y4eHuMs
(OCBOEHHbIE YMEHWSI, YCBOEHHbIE 3HaHWS)

dopMbl 1 METOAbI KOHTPONSA 1 OLLEHKN
pe3ynbTaToB 06y4YeHUS

1

2

YMeHus:

BbINO/HATH apUdMeTNYECKME AECTBUSA Had YnMCnamm,
coyeTast YCTHbIE U MUCbMEHHbIE NPUEMbI; HAXOANTb
NPUBAMKEHHbIE 3HAYEHWNS BENMYMH W NOTrPELLHOCTY
BbluMCNeHNI (a6CONOTHAsA U OTHOCUTENbHASA);
CpaBHMBAaTb YMCNOBbIE BbIPAXKEHUS;

Haxo4WTb 3HAYEHUS KOPHS, CTENeHW, lorapugma,
TPUTOHOMETPUYECKMNX BbIPXKEHWIA HA OCHOBE
onpeAeneHuns, Ucnosb3ysa Npu Heo6Xo4MMOCTH
WHCTPYMeHTa/IbHble CPeACTBa; NO0/b30BaThCs
NPUBMXXEHHON OLIEHKOW NPU NPaKTUYECKMX pacyeTax;

MUCbMEHHas camMoCTosATe/lbHas paboTa
MUCbMEHHas KOHTPO/IbHasA paboTa
npakThyeckas npoBepKa
KOMOVHMPOBaHHbIN MeToZ B hopme
(hpOHTaNIbHOI0 OMpoca U rPynnoBoM
CaMOCTOATE/TbHOW PaboTbl
TecTMpoBaHme

BbINO/HATHL NPe0bpa3oBaHmMst BbIPAXKEHWNIA, MPUMEHAA
(hopMy bl, CBA3aHHbIE CO CBOWCTBAMU CTEMEHEN,
norapuMoB, TPUrOHOMETPUYECKNX PYHKLINIA

BbIYNCNATL 3HaYeHMe (YHKLMM MO 334aHHOMY
3HAYEHMIO apryMeHTa Mpu pasiMyHbIX crnocobax
3afaHnNA PYHKUNN

onpeaensTb OCHOBHbIE CBOMCTBA YMCOBbLIX (DYHKLMWIA,
WNNIKOCTPMPOBATL X Ha rpadmkax

CTPOUTL FPatiKM U3YUeHHbIX (YHKLWIA, UNIOCTPUPO-
BaTb MO rpadiuKy CBOMCTBA 3N1eMEHTapPHbIX (hYHKLWIA

CMO/Nb30BaTb NMOHATUE (YHKLMW 4151 ONMMCAHNS 1
aHan13a 3aBMCMMOCTEN BE/IMYMH

MMCbMEHHas CamoCTosATe/lbHas paboTa
NMCbMEHHas KOHTPO/bHasA paboTa
npakTMyecKas NpoBepKa

TecTMpoBaHMe

NHAMBMAYaNbHasA paboTa C 3NEKTPOHHbIM
YYEOHNKOM

Haxo4uTb MPOU3BOAHbBIE 3/IEMEHTaPHbIX PYHKLNWI;
MCNO/b30BaTb NPOM3BOAHYIO A8 U3YYeHWSs CBOWCTB
(DYHKLMIA N MOCTPOEHUS TpadMKoB

MPUMEHSTb NPOU3BOAHYHO ANS NPOBEAEHNS NPUGN-
YKEHHBIX BbIUMC/IEHUIA, peLlaTh 3a4aquv NPUKIaaHoOro
XapaKTepa Ha HaxoX/eHWe HanbObLLEro 1
HaVMEHBLLIEr0 3HaYeHMs

BblYMCNATL B I'IpOCTeVILLII/IX cny4dadax naowagn w

00beMbI  C  MCMONMb30BaHWEM  OMpeaeneHHOro
NHTErpana;
peLwaTb paLoHabHbIE, MoKasaTe/bHble,

norapuMmnYecKne, TPUrOHOMETPUYECKNE YPABHEHNS,
CBOASLLMECH K JIMHEMHBIM W KBaJpaTHbIM, a TakXke
aHanorMYHble HepaBeHCTBA U CUCTEMb;

MMCbMEHHas CaMoCTosATe/lbHas paboTa
NMCbMEHHas KOHTPO/bHasA paboTa
npakTMyecKas NpoBepKa
KOMOGUHMPOBaHHbI MeTOA B (hopme
(hpOHTaILHOr 0 ONpoca ¥ rpynmnoBoN
CaMOCTOATE/IbHOMN paboThbl
TecTMpoBaHMe
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NCMOMb30BaTb  FPadMueckuii  MEeTod  PeLLEeHUs
YPaBHEHUIA 1 HEPABEHCTB;

1306paXaTh Ha KOOPAWHATHOWN MAOCKOCTY PELLEHNS
YPaBHEHWI, HepaBeHCTB W CUCTEM C [ABYyMS
HEN3BECTHbLIMMU;

MMCbMEHHas caMoCcTosTe/lbHast paboTa
MUCbMEHHas KOHTPO/bHas paboTa
NpakTUYeckas NpoBepKa
TeCTMpPOBaHMe

METO/] MPAKTUYECKOro KOHTPOS

COCTaBMATL W pellaTb YpPaBHEHWA W HEepaBeHCTBa,
CBA3bIBAIOLLME HEN3BECTHbIE BENNUYMHBLI B TEKCTOBbIX
(B TOM Yncne NpUKNagHbIX) 3atavax;

pellaTb  NpoCTeiluMe  KOMOGMHATOPHblE  3adauw
METOAOM nepe6opa, a TakkKe C WCMOMb30BaHMEM
M3BECTHBIX hOpMY;

BbIMMC/ATL B MPOCTEMLUMX C/lyYasix BEPOSTHOCTM
COObITWIN Ha OCHOBE MOACYETa YMCIa UCXOA0B;

pacrno3HaBaTb Ha yepTexax " MOAEensax
NPOCTPaHCTBEHHbIE (JOPMbI; COOTHOCUTb TPEXMEPHbIE
06bEKTHI C X ONUCAHUAMU, N306PaKEHNAMMU;

OMWCbIBaTb B3aMMHOE PAcMO/IOXKEHME MPSAMbIX W
M/0CKOCTE B MPOCTPAHCTBE, apryMeHTUPOBaTb CBOM
CY)XX[IEHVS1 06 3TOM PACTIONOXKEHUM;

aHa/IN3NPoOBaTb B I'IpOCTeI\/'ILUI/IX Cny4vadax B3anMHOe
pacronioXXeHne 00bEKTOB B MPOCTPaAHCTBE,

I/I306pa)KaTb OCHOBHbIE MHOIOrpaHHUKN W Kpyrnble
TeNa, BbINOJIHATb YEPTEXKW MO YCNOBUAM 3aad,

CTPOWUTb  MpoCTeiilune cedyeHnst Kyba, MNpU3MBbI,
nupamuabl;

pellaTb  MNaHUMETPUYECKME M MpocTeime
CTEPEOMETPMYECKME  33fa4uM  Ha  HaxOXAeHue
reoMeTPUYeCKMX BEMNYUH (ANVH, YIA0B, NIOWAAen,
06bEMOB);

MCMONb30BaTb MNP  PELUEHNN  CTEPEOMETPUYECKUX
3a/a4 NnaHUMETPUYECKMe (haKTbl Y METOApbI;

MMCbMEHHas CamMoCTosATe/lbHas paboTa
npakThyeckas npoBepKa

MMCbMEHHas KOHTPONbHas paboTa
MaLUNHHBIA KOHTPO/b
KOMOVHMPOBaHHbIN MeToZ B hopme
(hpOHTaNIbHOI0 ONpoca U rPynnoBoM
CaMOCTOATE/IbHOMN PaboThl

MPOBOAUTL [0Ka3aTe/lbHble PacCyXAeHWs B  Xoae
peLLeHns 3aaa4

NCMOMb30BaTb  MPUOBPETEHHbIE  3HAHUS W
YMEHUs B MPaKTUYECKON  [esTenbHOCTM U
MOBCEHEBHOM YKN3HMW:

— ANA  MpaKTUYecKUX pacyeToB Mo Gopmynam,
BKMOYas  (OpMy/ibl,  COfepXKaliMe  CTemneHwu,
pagvkanbl, NorapuMbl U TPUrOHOMETPUYECKNE
(QYHKUMKW,  WCMOMb3ys  NpU  HEOBXOAMMOCTY
CrpaBOYHble maTtepuansbl " npocreiiLune
BbIUNCNINTENbHbIE YCTPOICTBA;

— NS OMNWCaHMsA C NMOMOLLbIO (PYHKLIMIA PasnnUHbIX
3aBUCMMOCTEN, MpPeACTaBNeHUs WX Fpaduecku,
MHTEpMpeTaLum rpanKos;

— pelleHVs MPUKNagHbIX 3afady, B TOM u4uC/e
COLMANbHO-9KOHOMUYECKMX U (IM3MYECKMX,  Ha
HauGOMblUME WM HaMMEHbLUME  3HAYeHMs, Ha
HaX0X/EHNE CKOPOCTU U YCKOPEHWS;

— [ANs MOCTPOEHWS U WCCNe0BaHNs MPOCTEALLNX
MaTeMaTUUYeCcKnX Mofenei;

— QNS aHaM3a  peanbHbIX YKUCMOBLIX AaHHbIX,
MnpeAcTaB/eHHbIX B BU/E AMarpaMm, rpatnkos;

NMMCbMEHHas CamMoCTOsTe/lbHas paboTa
MpaKTUYeckKas NpoBepka
NMCbMEHHas KOHTPO/bHasA paboTa
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— aHanusa MHopMaLmu CTATUCTMYECKOrO
XapaKTepa;
— ans ccnefoBaHus (MoaennpoBaHms)

HEC/IOXHBIX MPaKTUYECKMX CUTyalWii Ha OCHOBE
13YUeHHbIX (HOPMYN 1 CBOWCTB (hUTyp;

— BbIYNCNIEHNS 06beMOB " nnowaaein
MOBEPXHOCTEW MPOCTPAHCTBEHHbIX TEN MPU PELLEHUN
NpaKTUYeCcKMX 3afad, UCNoMb3ys NP HEOBXOANMOCTM
CMPaBOYHWKMN N BbIUMC/IUTENbHbIE YCTPOCTBA.

3HaHuSA:

3HauYeHMe MaTemMaTNUeCKOl HayKun 415t peLeHns
3ajay, BO3HMKAOLLMX B TEOPUN 1 NPAKTUKE; LLUNPOTY
1 B TO XK€ BPEMSI OrPaHNYEHHOCTb MPUMEHEHNS
mMaTemMaTU4ecKnx MeTOA0B K aHan3y 1
1CccneoBaHM0 NMPOLIECCOB W SIBNEHWIA B MPUPOJE 1
06LLECTBE;

3HaueHMe MPaKTUKW W BOMPOCOB, BO3HMKAMOLWIMX B
camMoii MaTemaTuke A1 (DOPMMPOBAHMS W Pa3BUTYSA
MaTeMaTUYecKol HayKu; UCTOPUIO PasBUTUS MOHATUS
yncna,  CO3JaHMs  MaTeMaTMyeckoro  aHauaa,
BO3HWKHOBEHWS 1 Pa3BUTIS TEOMETPUU;

YHUBEPCA/IbHbIA XapaKTep 3aKOHOB NTOTUKY
MaTeMaTUYECKMX PacCyXXAeHWiA, NX NPUMEHUMOCTb BO
BCeX 06/1aCTAX YeN0BEYECKOM AeATENbHOCTH;

BEPOSTHOCTHbI XapaKTep pa3nyHbIX NPOLEeCcCcoB
OKPY>KatoLLEero Mmnpa

(hpOHTasIbHbIN ONpPOC

YCTHbI 3a4eT

MUCbMEHHbIN 3a4eT
NMCbMEHHas NpoBepKa B (hopme
MaTeMaT14ecKoro AUKTaHTa,
3almTa pechepara,
camocTosiTeNlbHas paboTa C KHUIOi 1
APYrUMK maTepuanamm
BbINOJIHEHME Mpe3eHTauunn
TecTMpoBaHMe

MaLUVHHBIA METOA B hopme
VHAMBMAYaNbHOIO Onpoca

CopnepxxaHuve Pe3ynbTaTbl 06y4YeHus
06yyeHus ®opMbl N METOAbI KOHTPONA U
(oCcBOEHHbIE OCHOBHbIE BULbI OLLeHKM pe3ynbTaToB 06yYeHNs
[eATeNNbHOCTW CTYEHTOB)
1 2 3
BeegeHuve - 03HaKOMJ/IEHME C PO/ibio

LEeATENbHOCTH,

Cro.

MaTeMaTUKMN B HayKe, TEXHUKE,
3KOHOMUKE, MHHOPMALOHHBIX
TEXHO/OTUAX U NPaKTUYECKOiA

- 03HAKOMJIEHMe C LLeNIAMU U
3afila4yamu U3yveHns MaTeMaTuku
NpY 0CBOEHMU CreumanbHOCTeN

Pa3BuTMe NOHATUA O - BbIMO/IHEHNE

yuncne

apUPMETUYECKNX LeACTBUIA HaL,
ymcnamu, coyvetast yCTHbIe U
NUCbMEHHbIE MPUEMbI;

- HaxoXxaeHme
NPUGIMKEHHbIX 3HAYEHWIN BETMYUMH
1 NOTrPELLHOCTEN BbIYUCNEHNIA;

TeKyLWii KOHTPO/b:

- OLIeHKa BbINO/IHEHUS
MUCbMEHHbLIX CAMOCTOATE/NIbHbIX
pabor;

- OLleHKa OTBETOB Npu
YCTHOM (DPOHT&/IbHOM K
NHANBUAYaA/TbHOM OMpPOCe;

- OLIeHKa BbINO/IHEHUS
TECTOBbIX CAMOCTOATE/IbHbIX
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pabor;
- OL,eHKa BbIMO/IHEHUA
VHAVBULYabHbIX 3a[aHU;

- OLeHKa BbINO/HEHUA

BHeayAUTOPHOM
CaMOCTOSATENIbHOIN PaboThl;

MpomeXxyTouHasn aTTecTaums:

- 9K3aMeH

KopHwu, cTeneHw,
norapugmeil

- 03HaKOM/IEHME C NMOHATMEM
KOPHS N-i CTeneHu, CBOCTBaMM
pafivKasnos 1 C npasuiamu
CpaBHEHWS KOPHel;

- (hopmynunposaHue
onpeseneHnst KOpHSA 1 CBOICTB
KOPHEMN, BbIYNCNEHNE KOPHEW;

- npeobpa3oBaHye YNCI0BbIX
N 6YKBEHHbIX BbIPXXEHWIA,
coZlepXKaLLnx pagukanbl;

- peLLeHVe nppaLoHa/IbHbIX
YPaBHEHWA;

- 03HaKOM/IEHME C NMOHATMEM
CTEeNneHn C JeliCTBUTE/bHbIM
nokasartesnem,;

- HaxoXeHVe 3Ha4YeHNs
CTeneHwu,;

- NepeBof KOPHS N-i cTeneHn
B CTemneHb C APO6HbIM NoKasaTenem
N HaobopoT;

- (hopMynmnpoBaHMe CBOINCTB
CTeneHu, BbIYMCNEHNE CTEMNEHEN C
paLVoHa/IbHbIM MOKa3aTenemM,
CpaBHeHWe CTeneHei;

- npeo6pa3oBaHNe YNCIOBbIX
N BYKBEHHbIX BbIPXXEHWIA,
COoZlepXKaLL X CTeneHu, NPUMeHs
CBOICTBA;

- peLLleHne NoKasaTe/lbHbIX
YpPaBHEHWA;

- BbIMO/IHEHWE
npeo6pa3oBaHnii BbIPXKEHWIA,
NpUMeHss POpPMY/ibl, CBS3aHHbIE CO
CBOICTBaMM CTerneHel n
norapugmos;

- onpefeneHne o6nactu
[0NYCTUMBIX 3HAYEHWI
NorapngMUYecKoro BblpaXkeHNs;

- peLleHune
norapuiMUYeCcKnX ypaBHeHui.

TeKyLNA KOHTPOSb:

- OLleHKa BbIMOJIHEHUSA
MUCbMEHHbIX CaMOCTOATE/IbHbIX
pabor;

- OLeHKa OTBETOB Npu
YCTHOM (PPOHTA/ILHOM U
NHAMBUAYaTbHOM OMNpPOCE;

- OLleHKa BbIMNOJIHEHUS
3afjaHNIi KOHTPO/bHOM PaboThbl
«CTeneHn 1 KopHu»;

- OL,eHKa BbIMO/IHEHUA
TECTOBbIX CAMOCTOATE/IbHbIX
pabor;

- OL|eHKa BbIMOJIHEHUS
NHAMBUAYASTbHBIX 33[aHNIA;

- OLieHKa BbINMO/IHEHUA

BHeayaNTOPHON
CaMOCTOSATE/IbHOMN PaboThl;

MpoMexXyToUHasi aTTecTalus:

- 9K3aMeEH
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MpAMBbIE 1 NJTIOCKOCTH
B NMPOCTPaHCTBE

- (hopmynmpoBaHme
onpeaeneHnin, NPn3HaKoB U
CBOICTB NapannefbHbIX 1
nepneHAVKYMSPHbIX M0CKOCTEN,
ABYTPaHHbIX U NIMHENHbIX YT 0B;

- MOCTPOEHWE YI/1I0B MeXAY
NPAMbIMUA, MPAMOIA U MNOCKOCTbIO,
MNOCKOCTSMM MO OMMCaHNIO,
pacrno3HaBaHNe NX Ha MOAENSX;

- MPYMEHEHNE MPU3HAKOB W
CBOICTB PacrnonoXXeHns NPsiMbIX 1
NMIOCKOCTEN NPV PeLleHnn 3a1auy;
- N306paXKeHNe Ha PUCYHKax
nepneHANKYISPOB N HAKNOHHbIX K
NAOCKOCTU, NPSAMBIX,
napannenbHbIX NI0CKOCTEN, YrioB
MeXay NpsMON 1 NNOCKOCTbHO,
060CHOBaHVEe NOCTPOEHWI;

- peLLeHe 3a4a4 Ha
BbIYMCIEHNE FEOMETPUYECKNX
BE/NYUH;

- onpegeneHne n BblUMCIEHNE
pacCTOSHWUIA B NPOCTPaHCTBE;

- npuMeHeHne opmy 1
Teopem MIaHUMETPUM ANA PELLEHNS
3ajav;

- NPUMEHeHVe Teopun ans
060CHOBaHWSA NOCTPOEHNI 1
BbIUYNCNEHNIA;

TeKyLWii KOHTPO/b:

- OLleHKa BbIMOJIHEHUS
MUCbMEHHbIX CaMOCTOATE/IbHbIX
pabor;

- OLeHKa OTBETOB Npu
YCTHOM (PPOHTA/IbHOM U
NHAMBUAYaTbHOM OMNpPOCE;

- OLleHKa BbIMNOJIHEHUS
3afjaHNi KOHTPO/bHON PaboThbl
«[psiMble 1 NIOCKOCTM B
NPOCTPaHCTBE»,

- OL|eHKa BbIMOJIHEHUS
TECTOBbIX CAMOCTOSTE/bHbIX
pabor;

- OL,eHKa BbIMO/IHEHUA
NHAMBUAYaNbHbLIX 33faHNIA;

- OL,eHKa BbIMO/IHEHUA
BHeayAUTOPHOM
CaMOCTOSATENIbHON PaboThl;

MpoMexXyToUHasi aTTecTalus:

- 9K3aMeH

KoopavHatbl 1
BEKTOpbI

- M3y4YeHne 4eKapTOoBOM
CUCTEMbI KOOPAMHAT B
MPOCTPaHCTBE;

- MOCTPOEHME TOYUKM MO
3aflaHHbIM KoopAuHaTam;

- HaxoXaeHue KoopamHat
TOYKM, YPaBHEHUS OKPYXXHOCTY;
- BbIUMC/IEHME PaCCTOAHMS
MEeX[y TOUYKaMU;

- N3yyeHne CBOMCTB
BEKTOPHbIX BE/IMYMH, NPaBUI
pasnoXXeHNs BEKTOPOB B
TPeXMepHOM MPOCTPaHCTBe,
npaBu HAXOXAEHUA KOOpANHAT
BEKTOpa B MPOCTPaHCTBe, NpaBu/i
[eCTBUIA C BEKTOPaMK, 3aaHHbIMU
KoopauHaTamu;

- N3yyeHne CKaNspHOro
Npoun3BeSeHNs BEKTOPOB;

- NPUMeHeHVe Teopun Npu
peLleHnn 3aa4 Ha LeicTBuSA ¢
BeKTOpamu, Ha NPUMeHeHVe
BEKTOPOB /151 BbIUNC/IEHNS
BE/IMYMNH YT/I0B U PaCCTOAHWIA;

TeKyLLMIi KOHTPO/Ib:

. OL|eHKa BbIMOJIHEHUS
MUCbMEHHbIX CaMOCTOSATE/IbHbIX
pabor;

. OLeHKa OTBETOB Npu
YCTHOM (DPOHT&/IbHOM K
NHAVBUAYaA/TbHOM OMpPOCE;

. OL,eHKa BbIMO/IHEHUA
TECTOBbIX CAMOCTOATE/IbHbIX
pabor;

. OLleHKa BbIMOJIHEHUS
NHANBUAYANbHbIX 3a[aHN;

OLeHKa BbINMO/IHEHUA

BHeayANTOPHON
CaMOCTOSATE/IbHOM PaboThl;

MpoMexXyToUHasi aTTecTalus:

. 9K3aMeEH
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OcCHOBBbI
TPUrOHOMETPUU

- 13y4YeHne pagnaHHoro
MeTOo/a N3MepeHNs YrioB
BpaLLEHUs 1 UX CBA3W C rpajyCHOM
Mepoit;

- 1306paxXeHme yrnos
BpaLLEeHNs Ha OKPY>XHOCTM,
COOTHOLLIEHNE BE/IMYNHbI YT C ero
pacrosioXXeHneM;

- (hopmynmpoBaHue
onpegeneHunin
TPUTOHOMETPUYECKUX (DYHKLNIA
AN19 YT10B NOBOPOTA M AN OCTPbIX
YI10B NPSAMOYTO/IbHOMO
TPEeYro/ibHUKa;

- NPYMEHEHVE OCHOBHbIX
TPUTOHOMETPUYECKMX TOXAECTB
[J151 BbIMUCNIEHNS 3HAUYEHNI
TPUTOHOMETPUYECKMX (DYHKLMIA NO
OAHOM 13 HKX;

- N3yYeHne OCHOBHbIX
(hopMyn TPUTOHOMETPUN: (HOPMY
CNOXKeHWS, YABOEHUS,
npeobpa3oBaHns CyMMbl
TPUTOHOMETPUYECKMX (DYHKLMIA B
npousBefeHne 1 HaobopoT,
NPUMEHEHWA 3TUX opMY NPW
BbIYMCIEHNM 3HAYEHNS
TPUIOHOMETPUYECKOTO BbIPaXKEHMS
1 YNPOLLEHNN €ero;

- 03HaKOM/IeHMe COo
CBOWCTBaMM CUMMETPUU TOYEK Ha
eJMHNYHOIN OKPY>KHOCTU Y
NpYMeHeHVe NX ANS BbIBOAA
(hopmMyn NpuBeaeHUs;

- peLLleHne No opmynam un
Nno TPUTOHOMETPUYECKOMY KpYTY
MPOCTEALLNX TPUTOHOMETPUYECKNX
YpPaBHEHWA;

- npYMeHeHre 06LLnX
METO/0B PeLLEHNs YpaBHEHNIA
(NpuBegeHne K IMHENHOMY,
KBafpaTHOMY, METOZ Pa3noXeHns
Ha MHOXWTENN, 3aMeHbI
nepeMeHHOW) Npu peLleHni
TPUTOHOMETPUYECKMNX YPaBHEHWIA;
- HaHeceHWe peLleHniA
MPOCTEALLNX TPUTOHOMETPUYECKNX
YPaBHEHUI Ha eANHNYHYIO
OKPY>KHOCTDb;

- 03HaKOM/1IEHME C NMOHATMEM
06paTHbIX TPUrOHOMETPUYECKNX
(DYHKLMA;

- N3yyeHue onpeaeneHuin
apKCuHyca, apKKOCUHYCa,
apKTaHreHca uncna, N306paxeHue
MX Ha eAMHUYHOW OKPY>KHOCTH,

TeKyLWii KOHTPO/b:

- OLeHKa BbIMO/IHEHUA
MNUCbMEHHbIX CAMOCTOSATENbHbIX
pabor;

- OLeHKa OTBETOB Npu
YCTHOM (PPOHTa/IbHOM 1
NHAMBUAYaTbHOM OMNpPOCE;

- OL|eHKa BbIMO/IHEHUA
3afjaHNi KOHTPO/bHON PaboThbl
«OCHOBbI TPUTOHOMETPUNY;

- OL,eHKa BbIMO/IHEHUA
TECTOBbIX CAMOCTOSTENbHbIX
pabor;

- OL|eHKa BbIMO/IHEHUA
NHANBUAYANbHbIX 3a[aHN;

- OL|eHKa BbIMO/IHEHUA
BHeayAUTOPHOM
CaMOCTOSATE/IbHOIN PaboThl;

MpomeXxyTouHasn aTTecTaums:

- 9K3aMeEH
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MPVMEHEHNE MPU PELLEHUN
TPUTOHOMETPUYECKNX YPaBHEHWIA.

PYHKLUUN

- 03HaKOM/IEHME C MOHATMEM
nepemMeHHOi, NprMepamMu
3aBMCUMOCTU MEXIY
nepemMeHHbIMK;

- 03HaKOM/IEHME C NMOHATMEM
rpavka, onpeaeneHve
NPVHALNEXHOCTN TOUKN rpatinky
(hyHKUMK, onpeseneHne Bua
rpacvka (oyHKUMM No ee hopmyrie;
- BblpaXkeHune no opmyse
OHOW NepemMeHHON Yepes Apyrue;
- 03HaKOMJIeHWe C
ornpefeneHnem yHKUnN,
(hopMy/IMpoBaHue ero, HaxoXaeHue
06nacTn onpeaeneHns n obnacTu
3HAYEHWUIA (YHKUMK;

- 03HaKOMJIeHuWe C
nprMepaMun OyHKLNOHATbHbIX
3aBMCUMOCTEN B peasibHbIX
npoLeccax U3 CMeXHbIX
ANCUMNINH;

- 03HaKOMJIeHWe C
[0KasaTe/lbHbIMU PacCy>XaeHNsMU
HEKOTOPbIX CBOWCTB IMHENHON 1
KBafpaTU4HON (PYHKLWIA,
npoBefeHne nccnefoBaHns
NMHENHOW, KYCOYHO-/TMHENHO,
APOBHO-TMHEHON 1 KBaAPaTUYHOM
(hYHKLMIA, NOCTPOEHME KX
rpatvKos;

- MOCTPOEHME U YTEHME
rpagmKoB (hyHKLWIA;

- COCTaB/IEHNe BUAA (PYHKL MK
No AaHHOMY YC/OBWIO, peLLeHme
3a/jay Ha aKCTPeEMYM;

- BbIMO/IHEHME
npeobpa3oBaHNii rpadiMKoB
(DYHKUWIA;

- N3yYeHMe NOHATUSA
06paTHOW (hYHKLMN;

- NPUMEHeHVe CBONCTB
(hyHKUWMI Npn nccnesoBaHmm
YpPaBHEHWA;

- 03HaKOMJIEHMWe C MOHATUEM
C/TOXKHOWN (hyHKLMN;

- BbIUMC/IEHNE 3HAYEHNS
(hYHKLUM NO 3HAYEHUIO apryMeHTa;
- onpegenieHne NonoXKeHms
TOYKW Ha rpagmke no ee
KoopauHaTam u Hao6opoT;

- 1CNO/b30BaHNeE CBOWCTB
(YHKUWIA ANsi CPaBHEHWS 3HAYEHWI
CTENeHen 1 norapugmos;

TeKyLNA KOHTPOSb:

- OL,eHKa BbIMO/IHEHUA
MUCbMEHHbIX CAMOCTOSATE/IbHbIX
pabor;

- OL,eHKa OTBETOB Mpu
YCTHOM (DPOHT&/IbHOM K
WHAVMBUAYaTbHOM OMNpPOCE;

- OL,eHKa BbIMO/IHEHUA
3alaHnii KOHTPO/bHBIX paboT
«CTeneHHas yHKUnNA»,
«[oKa3arefibHas (PYHKLMA»,
«Jlorapugpmmnyeckas QPyHKLMA»,
«TPUrOHOMETpPUYECKNME
QYHKLMN»;

- OL,eHKa BbIMO/HEHUA
TECTOBbIX CAMOCTOSTE/bHbIX
pabor;

- OL,eHKa BbIMO/IHEHUA
VHAVBULYaSTbHBIX 3afaHNI;

- OL,eHKa BbIMO/IHEHUA
BHeayANTOPHON
CaMOCTOSATE/IbHOIN PaboThl;

MpoMexXyToUHasi aTTecTalus:

- IK3aMeEH
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- MOCTPOEeHMe rpagnKos
CTENEeHHbIX M NI0rapuihmMmnyecKmx
(DYHKLMA;

- peLLeHVe NoKa3aTe/lbHbIX U
NOrapuPMUUECKNX YpaBHEHMIA 1
HepaBeHCTB MO N3BECTHbLIM
anroputTmam;

- 03HaKOM/IEHME C NMOHATMEM
HenpepbIBHOI NepUOANYECKON
(hyHKUMK, hopmynnpoBaHme
CBOWACTB CUHYCA M KOCWHYCA,
NMOCTPOeHME NX rpafuKoB;

- 03HaKOMJIEHWe C MOHATUEM
rapMOHUYECKNX KONebaHnin u
nprMepaMmn rapMOHNYECKNX
KonebaHuin Ans onmcaHms
MPOLLECCOB B (hr3MKe U ApYrnx
06/1aCTAX 3HAHWS;

- 03HaKOMJIeHWe C MOHATUEM
paspbIBHOI NEpUOANYECKOiA
(hyHKUMK, hopmynnpoBaHme
CBOMCTB TaHreHca U KOTaHreHca,
MOCTPOEHWME X rPanKoB;

- NPUMEHeHVE CBONCTB
(DYHKUWIA ANsi CPaBHEHWS 3HAYEHWI
TPUTOHOMETPUYECKNX DYHKLWIA,
A5 peLeHns
TPUIOHOMETPUYECKNX YPaBHEHNIA;

MHororpaHHUKN v
Kpyrnble Tena

N3mepeHnsa B
reomMeTpumn

- onuncaHve un
XapakTepuCTUKM pa3/InyHbIX BUAOB
MHOFOrpaHHMKOB, X 3/IEMEHTOB U
CBOWACTB;

- n306paxkeHne

MHOT OrpaHHVKOB;

- BbIYMCNEHWNE TIMHENHBIX
3/1eMEHTOB W YI/I0B B
MPOCTPaHCTBEHHbIX
KOH(Mrypaumsx;

- NMOCTPOEHME NPOCTENLLNX
ceyeHuii Ky6a, Npu3msl,
nMpamuapbl;

- 03HaKOMJIeHWe C Buaamu
TeN BpaLleHus, popmynMpoBaHue
X ONpeaeneHnii n CBOWCTB;

- n306paxkeHve Ten
BpaLLeHUs, NX Pa3BepTOK, CEYEHWIA;
- peLleHue 3a4a4 Ha
MOCTPOEHWME CEYEHWi, Ha
BbIUMC/IEHWNE [/INH, PACCTOSIHUINA,
nnowaaen;

- npuBeAeHVE A0Ka3aTeNbHbIX
pacCy>XAeHWin Npu peLleHnm 3ajau;
- n306paxeHne
MHOTOrpaHHMUKOB U KPYT/bIX Ten,
BbIMO/IHEHNE PUCYHKA MO YC0BUIO

TeKyLNA KOHTPOSb:

- OL,eHKa BbIMO/IHEHUA
MUCbMEHHbIX CAMOCTOSATE/IbHbIX
pabor;

- OL,eHKa OTBETOB Mpu
YCTHOM (DPOHT&/IbHOM K
NHAMBUAYaTbHOM OMNpPOCE;

- OL,eHKa BbIMO/HEHUA
3alaHNn KOHTPO/IbHbIX PaboT
«[owaam noBepxHoCTen n
06bEMbI TEOMETPUYECKUX TES»;
- OL,eHKa BbIMO/IHEHUA
TECTOBbIX CAMOCTOSTE/IbHbIX
pabor;

- OL,eHKa BbIMO/IHEHUA
VHAVBULYaSTbHBIX 3afaHI;

- OL,eHKa BbIMO/IHEHUA
BHeayANTOPHON
CaMOCTOSATE/IbHOMN PaboThl;

MpomeXxyTouHasn aTTecTaums:
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3ajauv;
- 03HaKOM/IeHWE C NOHATUSMM
NNOLLAa4M NOBEPXHOCTU N 06BbEME;
- peLleHue 3aa4 Ha
BblUMC/IEHNE NNoLLasei
NMOBEPXHOCTEN N 06LEMOB
reoMeTpUYeCKnX Ten;

- 9K3aMeEH

Havana
MaTeMaTNYeCKOro
aHanm3a

- 03HaKOMJIEeHWe C MOHATUEM
4MCNOBOW NOC/EA0BATE/ILHOCTH,
crnocobamu ee 3afiaHuns,
BbIYMC/IEHWE €€ Y/IeHOB;

- 03HaKOMJIeHWe C
BbIUMC/IEHEM CYMMbl
OECKOHEYHOr 0 YN1CI0BOro psja Ha
NpUMepe BbIYNUCNIEHNS CYyMMbI
GECKOHEeYHO yOblBatoLLel
reoMeTpUYeCKOoi NPorpeccuu;

- 03HaKOMJIEeHMWe C MOHATUEM
NPON3BOAHOIA;

- N3y4yeHne 1
(hopmynunpoBaHue
reoMeTpUYecKoro v
MEeXaHN4ecKoro cMbIcna
NPON3BOAHOIA;

- N3yyeHne anropmtma
BbIYMC/IEHNSA NPON3BOAHOM Ha
npumepe BbIYNCNIEHNA MTHOBEHHOM
CKOpPOCTW 1 YTI0BOrO
KO3(h(hmumMeHTa KacaTe/lbHOWA;

- COCTaB/ieHMe YpaBHeHUA
KacaTe/lbHOW B 06LLEM BUAE;

- N3y4yeHvie Npasun
AnddepeHLmMpoBaHns, Tabnunubl
MPOU3BOAHbLIX 3N1EMEHTAPHbIX
(hYHKUWIA, NPUMEHEHNE NX ANA
AnghepeHLMpoBaHNS YHKLMIA 1
COCTaB/EHUS YPaBHEHWS
KacaTe/lbHOM;

- nccnefosaHve PyHKLUMK,
3afjaHHOM (POPMYNONA, C MOMOLLBHD
NPON3BOAHOIA;

- YCTaHOB/EHME CBA3U
CBOMCTB (hYHKLMW 1 MPON3BOAHOIA
no ux rpagukam;

- NPUMEHeHVE NPON3BOAHON
[N15 peLleHns 3agad Ha
HaxoXaeHue HanbosbLLEero,
HaUMeHbLLEro 3Ha4YeHWs N Ha
Hax0XJeHWe 3KCTpemMyma.

- MUCbMEHHbIE
CaMOCTOSATe/IbHble PaboThl;

- YCTHbIN PPOHTaNbHbIN 1
NHAVBUAYaNTbHBIA 0Mpoc;

- KOHTpO/bHas paboTa
«[MpounssogHas 1 ee
reOMeTPUYECKMNIA CMbIC/»,
«[prMeHeHne NPOV3BOAHOW»;
- TeCTUPOBaHMUE;

- NHAVBUAYabHbIE
3afaHns;

- BHeayAMTOpHas
camocTosTeNlbHas paboTa

- MPOMEXYTOUHas
aTTecTaums: aK3aMeH

WNHTerpan n ero
NnpUMeHeHue

- 03HaKOMJIEHME C MOHATUEM
NHTEerpana n nepsoobpasHoii;

- N3yYeHve NpaBun
BbIUYMCNEHNSA NEPBOO6PA3HON;

- 13yYeHne TEOPEMbI

TeKyLWii KOHTPO/b:

- OL,eHKa BbIMO/IHEHNS
NMUCbMEHHbIX CaMOCTOSATE/IbHbIX
pabor;
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HbloToHa-/1elnbHMLg;

- peLLleHue 3aa4 Ha CBA3b
nepBoo6pasHoli C NPON3BOAHON, Ha
BbIUMCNEHME NEPBOOOPA3HON ANs
AAHHOW (yHKUNN;

- peLleHue 3a4a4 Ha
MPVYMEHEHNE NHTerpana ans
BbIUMCNEHNS (IN3NYECKUX BEMNYMH
1 NNoLwaaei.

- OLleHKa OTBETOB Npu
YCTHOM (DPOHT&/IbHOM K
NHANBUAYaA/TbHOM OMpPOCE;

- OLIEHKa BbIMO/IHEHUS
TECTOBbIX CAMOCTOATE/IbHbIX
pabor;

- OL|eHKa BbIMOJIHEHUS
NHANBUAYANbHbIX 3aaHN;
- OL|eHKa BbIMOJIHEHUS
BHeayAUTOPHOM
CaMOCTOSATE/IbHON PaboThl;

MpomeXxyTouHasn aTTecTaums:

9K3aM€EH

KombunHaTopuka,
3/1EMEHTbI TEOpUN
BEPOSITHOCTEN 1
mMaTeMaTU4ecKom
CTaTUCTUKU

- 03HAKOM/IEHME C NOHATUSMM
KOMOUHATOPUKMN: pa3MeLLEHNAMNA,
COYETaHMSAMW 1 NepecTaHOBKaMm U
(hopmynamu ans nx BbIYUCNEHUS;
- N3yyeHne npasun
KOMOUHATOPUKN N MPUMEHEHMNE X
NPy peLeHMn KOMOMHATOPHbIX
3ajauv;

- 03HaKOM/eHME C BUHOMOM
HbHOTOHA 1 TPEYTONbHNKOM
Mackang,

- N3yYeHne KNacCu4eckoro
onpeaeneHns BEPOSITHOCTH,
CBOICTB BEPOATHOCTU, TEOPEM O
CyMMe U1 Mpoun3BeLeHnm
BEpPOATHOCTEN;

- peLLeHve 3a4a4 Ha
BbIUMC/IEHNE BEPOSTHOCTEMN
CO6bITUIA;

- 03HaKOM/IeHue C
npefcTaBNeHNEM YNCNOBbIX
[aHHBIX 1 UX XapaKTepUCTUKaMu;
- peLLeHne NPaKTUYECKMX
3afa4 Ha 06pabOoTKY UMCNOBbIX
[aHHbIX, BbIYUCIEHNE NX
XapaKTepUCTUK;

TeKyLLWii KOHTPO/b:

- OL,eHKa BbIMO/IHEHNS
MUCbMEHHbIX CaMOCTOATE/IbHbIX
pabor;

- OLeHKa OTBETOB Npu
YCTHOM (DPOHT&/IbHOM U
NHAMBUAYaTbHOM OMNpPOCE;

- OL,eHKa BbIMO/IHEHNS
TECTOBbIX CAMOCTOSTE/bHbIX
pabor;

- OL,eHKa BbIMO/IHEHUA
VHAVBULYaNTbHBIX 3afaHNI;

- OL,eHKa BbIMO/IHEHUA
BHeayANTOPHON
CaMOCTOSATE/IbHOM PaboThl;

MpoMexXyToUHasi aTTecTalus:

- 9K3aMeEH

YpaBHEHUA U
HepaBeHCTBa

- 03HaKOMJIeHuWe C
NPOCTEALLMMN CBEAEHUAMM O
KOPHSX anrebpanyeckmnx
YPaBHEHWIA, C MOHATUAMM
nccnefoBaHns ypaBHeHUI U
CUCTEM YpaBHEHWI;

- N3yyeHne Teopun
PaBHOCU/IbHOCTUN YPaBHEHWIA 1 ee
NPUMEHeHNE;

- peLleHne pauroHabHbIX,
MppaumMoHa/IbHBIX, NOKa3aTesbHbIX,

TeKyLNA KOHTPOSb:

- OL,EHKa BbIMO/THEHNS
MUCbMEHHbIX CaMOCTOATE/TbHbIX
pabor;

- OLieHKa OTBETOB Mpw
YCTHOM (DPOHT&/IbHOM K
VHAVBULYaIbHOM OMpOCE;

- OL,EHKa BbIMO/THEHNS
3ajaH1n KOHTPOMbHON PaboThbl
«TPUTOHOMETPUYECKNME
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TPUTOHOMETPUYECKNX YPaBHEHWIA 1
cUCTeM;

- MCNOb30BaHNe CBOWCTB U
rpamKoB (hYHKLMIA AN5 peLleHmns
YPaBHEHUA;

- peLLeHVe ypaBHEHWUI C
NMPUMEHEHVEM BCEX MPUEMOB
(paznoXkeHne Ha MHOXUTENN,
BBeLEeHVe HOBbIX HEN3BECTHbIX,
NOACTaHOBKa, rparyecKmnin
meTon);

- peLLeHre CUCTEM
YpaBHEHWI pa3nnyHbIMU
crnocobamu;

- 03HaKOM/IeHWe € 06LWUMK
BONpPOCaMM PeLeHNs HEPaBEHCTB U
MCNOb30BaHNSA CBOWCTB 1
rpagmKoB (hyHKLMIA NpY peLLeHnm
HepaBeHCTB;

- peLLeHre HePaBEHCTB N UX
CUCTEM C MPYMEHEHNEM Pa3/INYHbIX
Croco60s;

- npUMeHeHve
maTemMaTnyecKnx MeTo4oB A/15
PeLLeHNs CoAepKaTe/bHbIX 3a4au
13 pas3NYHbIX 06/1aCTeN HayKu 1
MPaKTUKK.

YPaBHEHMS»;
- OLIEHKa BbIMO/IHEHUS
TECTOBbIX CAMOCTOSTENbHbIX
pabor;

- OL|eHKa BbIMO/IHEHUA
NHANBMAYANbHbIX 3aAaHUIA;
- OL|eHKa BbIMO/IHEHUA
BHeayAUTOPHOM
CaMOCTOSATE/IbHOIN PaboThl;

MpomeXxyTouHasn aTTecTaums:

- 9K3aMeH
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XapaKTepucTrKa 0CHOBHbIX BUA0B YUYeOHOW AeSTENbHOCTU CTYAEHTOB

Copiep>xaHue 0byyeHus

XapaKTepucTuka 0OCHOBHbIX BUAOB AeSITE/TbHOCTU
CTY[EHTOB (Ha YPOBHE y4YeOHbIX AeNCTBUI)

BeefeHue

O3HaKoM/eHVe C PonbH MaTeMaTUKN B HayKe, TEXHUKeE,
9KOHOMWKE, MH(OPMALMOHHBIX TEXHONOTUAX U
MPaKTUYeCKON LeATeNlbHOCTH.

O3HakoM/eHwue ¢ Lenamu 1 3agadyaMmy n3yyeHns MaTeMaTuKm
npu ocsoeHmm npodeccunini CMO n cneymnansHocTen CMNO

AJIEBPA

Pa3BuUTne NOHATNSA O Ymncne

BbInonHeHve apuhMeTUYeCKNX LeACTBUI HaL Ymciamu,
coyeTas YCTHbIe U MUCbMEHHbIE MPUEMBI.

HaxoxgeHune NpubamKeHHbIX 3HaYEHUA BENNYUH U
MOrpeLUHOCTEN Bbl4MCIEHNI (aBCONOTHOM 1
OTHOCUTENbHOM); CPaBHEHWE YMC0BbIX

BbIPaXXEHUI.

HaxoxgeHune owmM60K B Npeobpa3oBaHUAX U BbIYUCIEHUAX
(OTHOCUTCH KO BCEM NMYHKTaM Nporpammbl)

KopHu, cTeneHu, norapugmbi

O3HaKoM/IeHME C MOHATUEM KOPHS N-iA CTENeHN, CBOVCTBaMM
pafiviKasioB 1 NpaBuiamMmy CpaBHEHUS KOPHENA.
dopmynunpoBaHue onpeaeneHns KOpHS 1 CBOWCTB KOPHEN.
BbluncneHve 1 cpaBHeHMe KOPHeW, BbINOSIHEHWE NPUKNLKM
3HAYeHUA KOPHSI.

Mpeobpa3zoBaHme YNCN0BbIX U OYKBEHHbIX BbIPXXEHWUN,
CofiepXKalLmx pagmKanbi.

BbINosHeHWE pacyeToB Mo (hopmyiam, CoAepXKaLLmm
pafuKanbl, OCYLLECTBAA HEO6XOAVMbIE NOACTaHOBKM U
npeobpasoBaHus.

OnpepeneHvie paBHOCUIBHOCTI BbIPXKEHWI C pafmKaiamm.
PeLleHne nppaumoHabHbIX YPaBHEHUI.

O3HaKOM/IeHVWE C MOHATUEM CTEMNEHUN C LeliCTBUTENbHbIM
rnokasartesieM.

HaxoxgeHune 3Ha4eHWiA CTeneHn, NCNonb3ys Npu
Heo6X04MMOCTU UHCTPYMEHTa/IbHbIE CPeACTBa.
3anucbiBaHWe KOPHA N-i CTENEHN B BIAE CTENEHN C APO6HbIM
nokasarefnieM 1 HaobopoT.

dopmynnpoBaHue CBOMCTB CTeneHei. BbluncieHne cTeneHei
C pauMoHasIbHbIM MoKa3aTesieM, BbINO/IHEHNE NPUKNAKN
3HaYeHNA CTeNeHW, CpaBHEHME CTENEHENA.

Mpeobpa3zoBaHme YNCN0BbIX U OYKBEHHbIX BbIPaXXEHWN,
COZlepXKalLLmX CTeneHu, NPYMeHsst CBOMCTBA. PelleHue
MoKa3zaTesIbHbIX YPaBHEHWIA.

O3HaKoM/IeHVE C MPYMEHEHMEM KOPHEN 1 CTeneHen npu
BbIUMC/IEHWUN CPeLHUNX, AeNleHUN OTPe3Ka B «30/10TOM
ceyeHMm». PeleHne NpUKNagHbIX 3a4a4 Ha CNIoXKHbIe
MPOLEHTHI -

MpeobpasoBaHue anre-
OpanyecKnX BblPaXKEHNIA

BbinonHeHre Npeobpa3oBaHmnii BbIPAXKEHWIA, MPUMEHEHME
thopMyn, CBA3aHHbIX CO CBONCTBAaMM CTEMEHEN 1

norapugmos.

OnpegeneHre 061acTn JONYCTUMbIX 3HAYEHWIA
noraputMUYECKOro BblpaXXeHus. PeLueHre norapuimMmyeckmx
yPaBHEHWNIA

OCHOBbI TPUTOHOMETPUIA

OCHOBHbIe NOHATUA

3yyeHne pafmaHHOro MeToAa U3MepeHns YrioB BpaLleHns 1
NX CBSA3M C rpaflyCHOM Mepoil. N306paxKeHme YrioB BpaLleHus
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Ha OKPY)XHOCTW, COOTHECEHWE BENNUMHbI YI/1a C ero
pacnonoxeHvieM. ®opMynMpoBaHue onpeaeneHuii
TPUrOHOMETPUYECKUX (DYHKLWIA ANs YTOB NOBOPOTA M
OCTPbIX YI/IOB NPAMOYTO/IbHOTO TPEYro/IbHUKA U 06 bSACHEHWE
X B3aMMOCBSI3U

OCHOBHble MprYIMeHeHNe OCHOBHbIX TPUrOHOMETPUYECKMX TOXAECTB AN
TPUTOHOMETPUYECKNME BbIUMC/IEHNS 3HAYEHWUIA TPUTOHOMETPUYECKMX (PYHKLMIA NO
TOX[ecTBa OJHOM 13 HNX
Mpeo6pa3oBaHus 3yyeHne 0CHOBHBIX (DOPMY/T TPUTOHOMETPUN: POPMY /bl
MPOCTENLLNX C/TOXKEeHWS, YABOEHUS, Npeobpa3oBaHNs CyMMb!
TPUrOHOMETPUYECKNX TPUrOHOMETPUYECKUX (DYHKLMIA B MPOU3BEAEHNME U
BbIPaXXeHNIA NPON3BEAEHNSA B CyMMY Y NPUMEHEHWE NPU BbIYUC/IEHNN
3HaYeHNS TPUTOHOMETPUYECKOTO BbIPXKEHUS Y YNPOLLEHNS
ero.
O3HaKoM/IeHVE CO CBOCTBaMMU CUMMETPUU TOYEK Ha
eAMHNYHOIN OKPY>KHOCTY U MPUMEHEHNE UX ANS BbIBOAA
(hopMyn npuBegeHns
MpocTenwine PeLueHe no gopmyiam 1 TPUrOHOMETPUYECKOMY KPYTY
TPUTOHOMETPUYECKNME MPOCTEALLMX TPUTOHOMETPUYECKUX YPaBHEHMWIA.

YPaBHEHNS 11 HepaBeHCTBa

MprMeHeHWe 06LLMX METOLOB PELLIEHNS YpaBHEHWIA
(NnpuBegeHUe K TMHENHOMY, KBagpaTHOMY, MeTOj,
Pa3nNOXeHNA Ha MHOXWTENN, 3aMeHbl NepeMeHHO) npu
peLUeHNN TPUTOHOMETPUYECKUX YPaBHEHMWIA.

YMeHve 0TMeYaTb Ha Kpyre peLleHns NpocTenLmx
TPUrOHOMETPUYECKNX HEPABEHCTB

ApPKCUHYC, apKKOCUHYC,
apKTaHreHc ymcna

O3HaKOM/IEHVE C MOHATNEM 06pPaATHLIX TPUTOHOMETPUYECKIMX
(hYHKLWIA.

3yueHne onpefeneHnii apKerHyca, apKKOCHYca,
apKTaHreHca uncna, popmynnpoBaHme nx, N306paKeHne Ha
eJMHNYHOI OKPY)XXHOCTW, MPYMEHEHWE NP PELLEHNN
YPaBHEHWIA

DYHKLINWN, X CBOVCTBA N TPAPUKI

DYHKLMW.
[MoHATME 0 HENPepPbIBHOCTU
(QyHKUMN

O3HaKOM/IeHVE C NOHSATUEM MEPEMEHHO, MPUMepamu
3aBUCUMOCTEN MeXXAy MepeMeHHbIMU.

O3HaKoM/IeHVE C NOHATVEM Fpadinka, onpeaeneHme
MPUHAANEXXHOCTM TOUKM rpatinky yHKLMK. OnpegeneHve no
(hopmyne NpoCTeiLLE 3aBUCUMOCTK, BUAA ee rpadmKa.
BbipaxkeHre no gopmyne 0AHOIN NEPEMEHHOIN Yepe3 apyrue.
O3HaKoM/eHe ¢ onpeaeneHmem yHKUMK, (hopMynmMpoBaHme
ero.

Haxo>xaeHune 06nacTv onpeaeneHns n 0651act 3HaueHNiA

(DYHKL MM

CBolicTBa (hyHKLMN.
I"padhmyeckas
nHTepnpetauus. Mpumepsbl
(OYHKLMOHabHbIX
3aBMCUMOCTEN B peasibHbIX
npoueccax 1 ABNEHNAX

O3HakoM/IeHVe € NprMepaMu (YHKLMOHAbHbIX
3aBMCMMOCTEN B peasibHbIX MPOLeccax U3 CMEXHbIX
AVCLUNIINH.

O3HaKOM/IEHVE C JOKa3aTe/lbHbIMU PacCyXAeHNsAMM
HEKOTOPbIX CBOWCTB NMHENHOI 1 KBaAPaTUYHON DYHKLWIA,
NpoBefeHNe UCCNeA0BAHNSA NIMHEAHOM, KYCOUYHO-TMHENHOW,
APO6GHO-NTMHENHON 1 KBaAPaTUYHOM YHKLWIA, MOCTPOEHME
NX rpagnkoB.. MocTpoeHne 1 YTeHre rpatmkoB DYHKLMIA.
ccnepoBaHue yHKUMN.

CocTaBneHve BUA0B (hyHKLMIA MO AaHHOMY YC/I0BUHO,
peLleHune 3334 Ha 3KCTPEMYM.

O6paTHble (hyHKLMN

3yueHne NOHATMS 06paTHOI (yHKLMK, OnpeaeneHne Buaa
1 NOCTPOEHME rpadika 06paTHOR (hyHKLMM, HAXOXKAEHWE ee
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obnacTw onpegeneHns n 06nacTy 3HaYeHuid. MpumeHeHne
CBOMCTB (DYHKLMIA NpW 1CCNef0oBaHUN YPaBHEHWI U peLLEeHNM
3a/la4 Ha 3KCTPEMYM.

O3HaKOoMJ/IeHVE C NOHSATUEM CNIOXHOW (YHKLMN

CTeneHHble, NokKasaTe/ibHble,
norapugmmnyeckme n
TPUTOHOMETPUYECKME

(QYHKLMN.
Ob6paTtHble
TPUTOHOMETPUYECKME

(QyHKUMN

BbluncneHve 3HaYeHN PYHKLUIA NO 3HAYEHMIO apryMeHTa.
OnpepgeneHve NOOXKEHMS TOUKM Ha rpadmke no ee
KoOpAvHaTam 1 HaobopoT.

cnonb3oBaHme CBOMCTB (PYHKLMIA 418 CPaBHEHUS 3HAYEHWIA
CTeneHew 1 norapugmMos.

[MocTpoeHue rpagiMKoB CTENEHHbIX U IOrapUPMUYECKMX
(hYHKLMIA.

PeLLeHMe nokasaTe/ibHbIX U N0rapuMUYeCcKnX ypaBHeHuin u
HepaBeHCTB MO M3BECTHbLIM a/ITOPUTMaM.

O3HaKoMJ/IeHVEe C NOHATUEM HEMNPEPbIBHOW NePUOLNYECKOMN
(hyHKLMK, (hOPMYMPOBaHNE CBOCTB CUHYCA U KOCUHYCA,
MOCTPOEHME NX rpafrKoB.

O3HaKOM/IEHVE C MOHATVEM FapMOHUYECKMX KONebaHWi v
nprMepammn rapMoHNYeCKNX KonebaHnii 4nis onucaHms
MPOLLEecCoB B (3NKe 1 APYrnmX 06/1aCTAX 3HAHUS.
O3HaKoMJ/IeHVE C NOHATEM Pa3pbIBHOM NePUOANYECKON
(hyHKLMK, (hOPMYNMPOBaHNE CBONCTB TaHIeHCca U KOTaHTeHCa,
MOCTPOEHME NX rpafUKoB.

MpuMeHeHWe CBONCTB (PYHKLMIA AN CPaBHEHUS 3HAYEHNI
TPUrOHOMETPUYECKMX (DYHKLMIA, peLLeHns
TPUrOHOMETPUYECKMNX YPaBHEHMWIA.

MocTpoeHve rpadnkoB 06paTHbLIX TPUTOHOMET PUYECKNX
(DYHKLWIA 1 onpefeneHne no rpagmkam 1Ux CBOMCTB.

HAYAJIA MATEMATWNYECKOI'O AHA/TN3A

MocnepoBaTeIbHOCTH

O3HaKOoM/IeHVEe C MOHATUEM YMCNOBOIA NOC/EA0BATENLHOCTH,
crnocobamu ee 3afaHnsl, BbIYUCIEHNSMN €€ YIEHOB.
O3HaKOoM/IEHWE C MOHATVEM Npegena nocneioBaTenbHOCTMU.
O3HaKOM/IEHVE C BbIYMCIEHNEM CYMMbl GECKOHEYHOIO
4MCMIOBOTO pPsAfa Ha MPUMEPE BbIYUCIEHNS CYMMbI
6eCKOHEYHO Y6bIBaOLLE FeOMETPUYECKON NPOrpeccuin.
PeLueHMe 3aaa4 Ha MPUMeHeHKe POpPMY/ bl CyMMbI
6eCKOHEYHO Y6bIBAOLLE reOMETPUYECKON NPOrpeccum

MpoussoaHas v ee
npUMeHeHne

O3HaKOM/IeHME C MOHATUEM NPON3BOAHOMN.

3y4yeHve 1 hopmynMpoBaHue ee MeXaHN4ecKoro v
reoMeTPUYEeCKOro CMbIC/a, N3yYeHe anropuTma BblYMCIEHNS
MPOM3BOAHON Ha NPUMEPE BbIYNC/IEHNS MTHOBEHHOI
CKOPOCTW 1 YII0BOI0 KO3IPUMLMEHTa KacaTeIbHOIA.
CocTaBneHune ypaBHeHWst KacaTeNlbHO B 06LLeM BUE.
YcBOeHUe npasun AudhepeHumpoBaHns, Tabnmubl
MPON3BOAHBIX 3/IeMEHTapPHbIX PYHKLUMIA, MPUMEHEHWE A/15
AnddepeHUMpoBaHMA DYHKLMIA, COCTaBEHNS YpaBHEHNS
KacaTe/lbHOM.

3yyeHne TeopeM O CBSA3M CBOMCTB (DYHKLMK 1 MPOV3BOLHOIA,
(hopMyNMpPOBKa UX.

MpoBefeHMe C NOMOLLBH0 NPOW3BOAHONW UCCeL0BaHNS
(hyHKLMK, 33aHHOI (hopMYIOiA.

YCTaHOB/EHNE CBA3M CBOWCTB (DYHKLMM 1 MPOU3BOLHOM MO
NX rpagurkam.

MpuMeHeHMe NPOW3BOAHON AN peLleHns 3a4ad Ha
HaxoXaeHue

MepBoo6pa3Has

O3HaKOM/1IeHWe C MOHATUEM MHTErpana u ﬂGpBOOﬁpaSHOVI.
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N NUHTErpa

3yyeHmne npaBmna BbIYMCIEHNSA NePBOOOPA3HON 1 TEOpEMbI
HbloTOHa— JlenbHMua.

PeLLeHVe 3aay Ha CBA3b NepBOOOPa3HON 1 ee NPON3BOAHOMN,
BblUmMC/IEHVe NePBOO6PA3HON ANA AaHHON (PYHKLMN.
PeLLeHVe 3aa4 Ha NPUMEHeHNe UHTerpana 41s BblYUCNEHNS
(hM3NYECKNX BENMYNH U NIOLLAaNe

Yy

PABHEHNA N HEPABEHCTBA

YpaBHeHUA N CUCTEMBI
ypaBHEHMN
HepaBeHCTBa 1 CUCTEMBI
HepaBeHCTB C BYMS
nepeMeHHbIMU

O3HaKoMJ/IeHME C NPOCTEALLMMMN CBEAEHUAMM O KOPHAX
anrebpanyeckmx ypaBHeHWR, NOHATUAMU UCCeL0BaHNSA
YPaBHEHWIA N CUCTEM YPaBHEHWI.

N3yyeHmne Teopum paBHOCU/IbHOCTU YPaBHEHWI 1 ee
npumMeHeHns. MoBTOPeHWE 3anncK peLleHns CTaHAapTHbIX
YPaBHEHWI1, NpremMoB Npeobpa3oBaHWs YpaBHEHWI /15
CBefeHNs K CTaH4apTHOMY YPaBHEHUIO.

PeLLeHVe paLMoHa/IbHbIX, MPPaLMOHa/IbHbIX, MOKa3aTe IbHbIX
M TPUTOHOMETPUYECKNX YPaBHEHWI 1 CUCTEM.
cnonb3oBaHWe CBOMCTB 1 rpatinKoB PYHKLUIA NS peLleHmns
ypaBHeHWiA. MOBTOPEHNE OCHOBHbLIX NPVUEMOB peLLeHNS
CUCTEM.

PeLeHWe YpaBHEHWIA C MPYMEHEHMEM BCEX MPUEMOB
(pasnoXkeHns Ha MHOXMNTENN, BBELEHNS HOBbIX HEU3BECTHbIX,
MOACTaHOBKM, rpauyeckoro Metoza).

PeLLeHVe CMCTEM YPaBHEHUIA C NPUMEHEHMEM Pa3/INYHbIX
Croco6oB.

O3HakoM/IeHVE € 06LLMMI BONPOCaMM PeLLEHNS HEPaBEHCTB
1 UCMO/b30BaHNe CBOMCTB M rPatiMKoB (DYHKLMIA Npw
peLUeHNN HepaBEHCTB.

PeLueHMe HepaBeHCTB U CUCTEM HEPaBEHCTB C NMPUMEHEHVEM
pas/IM4YHbIX CNOCOO0B.

MprYMeHeHWe MaTeMaTUYeCKUX METOLOB A/1st peLLeHNs
cofiepaTenbHbIX 3aa4 U3 pa3nnyHbIX 061acTell HayKu 1
NpaKkTUKK. VIHTepnpeTMpoBaHne pesy/ibTaToB C YYeTOM
pea/bHbIX OrpaHNYeHui

ONEMEHTbI KOMBEVHATOPUKW, TEOPUV BEPOATHOCTEW 1 CTATUCTUKM

OCHOBHbIe NOHATUA
KOMOVHATOPUKK

3yyeHve npasunna KOMOUHATOPUKN U MPYMEHEHNE NPK
peLUeHn KOMBMHATOPHbIX 3a4ad.

PeLleHne KOMOMHATOPHbIX 3afa4 METOA0M repebopa 1 no
npaBuny YMHOXEHNS.

O3HaKoM/IeHVE C NMOHATUAMUN KOMOUHATOPUKN:
pasMeLLeHnsIMI, CoYeTaHUAMMN, NepecTaHOBKamu 1
(hopmynamu 45 UX BbIYUCIEHMS.

OO6bACHEHVE 1 NPUMEHEHVE OPMYN AN BbIYUCIEHUA
pasmeLLeHMI, NepecTaHOBOK M COYETaHWI NpU peLleHnm
3afau.

O3HakomsieHve ¢ 6IHOMOM HbHOTOHA 1 TPEYTO/IbHUKOM
Mackans.

PeLLeHVe NPaKTUYeCKMX 3afay C UCNOb30BaHNEM NMOHATUI 1
npaBua KOMOUHATOPWKM

AnemeHTbI TeEOpU
BEpPOATHOCTEMN

3yyeHne KnaccmyecKkoro onpesfeneHns BEpOSTHOCTH,
CBOWCTB BEPOATHOCTW, TEOPEMbI O CYMME BEPOSTHOCTENA.
PaccMoTpeHVe NPYMEPOB BbIYMCIEHNS BEPOSATHOCTEN.
PeLleHMe 3aa4 Ha BblUMC/IEHVE BEPOSTHOCTEN COBLITUIA

MpeAcTaBneHne JaHHbIX
(Tabnuubl, AgnarpaMmbl,

rpamkm)

O3HaKoM/IeHVe C NPeACTaBNEHNEM YNCNOBbIX AaHHbIX 1N NX
XapaKTepucTKamm.

PelLeHMe NPaKTUYecKMX 3a4a4 Ha 06paboTKy YMC/IOBbIX
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‘ JaHHbIX, BbIYNCIEHNE NX XaPaKTEPUCTUK

TEOMETPUA

[MpAMbIe U NIOCKOCTH
B MPOCTPaHCTBE

dopmynMpoBKa ¥ NPUBELEHVE [JOKa3aTe/IbCTB NPU3HAKOB
B3aVIMHOI 0 PacrosioXKeHWs MPAMbIX U NIOCKOCTEN.
Pacno3HaBaHVe Ha YepTeXkax 1 MOAeNsaxX pasinyHbIX Cnyyaes
B3aVIMHOI O PacrosioXKeHMs MPAMbIX U NIOCKOCTEN,
apryMeHTUpPOBaHVE CBOMX CY>KAEHUIA.

dopmynupoBaHve onpeaeneHunia, NPU3HaKoB 1 CBOMCTB
napannenbHbIX ¥ NepreHaNKyNapHbIX NIOCKOCTER,
[BYTPaHHbIX U IMHENHbIX YT /I0B.

BbINonHeHVe NOCTPOEHUS YI1I0B MEXAY NPSAMbIMUI, NPSMOIA 1
MNOCKOCTbIO, MEXAY MAOCKOCTAMM MO ONUCAHUIO 1
pacro3HaBaHue NX Ha MOAensx.

MprYMeHeHWe NPU3HAKOB N CBOWCTB PacnoOXeHUs NpsMbIX 1
MI0CKOCTEW NpK peLLeHnn 3agau.

306padkeHne Ha pUCYHKax M KOHCTPYMPOBaHWE Ha MOLENSAX
MepreHANKYNSAPOB N HAKIOHHBIX K MI0CKOCTH, MPAMBIX,
napaniefibHbIX NJI0CKOCTEN, YT/I0B MeXAY MPAMOWA 1
MIOCKOCTbI0 M 060CHOBaHWE MOCTPOEHMS.

PeLueHMe 3aa4 Ha BblUMC/IEHNE TEOMETPUYECKUX BENINUH.
OnucbiBaHMe pacCcToSAHMA OT TOYKM [0 MI0CKOCTU, OT MPSMOiA
[0 NI0CKOCTU, MEXAY MIOCKOCTAMM, MEXAY
CKPELLMBAIOLLMMUCS NMPAMBIMU, MEXIY NMPOV3BOIbHbIMU
(ourypamu B NpoCTPaHCTBe.

dopmMynMpoBaHne 1 LoKasbiBaHWe OCHOBHbIX TEOPEM O
paccTosHUAX (TEOPEM CYLLIECTBOBaHUS, CBOMCTBA).
306pakeHmne Ha YepTexax 1 MoLeNsx pacCTosHNA 1
060CHOBaHVEe CBOUX CYXXAeHWIn. OnpeseneHne 1 BblMNCIeHNe
paccTosHMI B NpocTpaHcTBe. MprMeHeHne hopmyn 1 TeopeM
NNaHUMETPUN AN PeLeHns 3aaay.

O3HaKoM/eHVe C MOHATMEM Mapasi/ie/lbHOro NPOeKTMPOBaHNA
1 ero ceorcTBaMun. ®opmMyn1poBaHne Teopembl O naoLain
OpPTOroHaNbHON NPOEKLMN MHOTFOYrONlbHUKA.

MprMeHeHWe Teopum 418 060CHOBaHWSA NOCTPOEHUI Y
BbIYNCNEHWIA.

ApryMeHTMpOBaHWe CBOMX CYXEHUI O B3aUMHOM
pacnonoXeHnm

MHororpaHHuKuM

OnucaHne 1 XapakTepucTMKa pasinyHbIX BUA0B
MHOrOrpaHHWKOB, MepeYnCcIeHne X 31EMEHTOB U CBOMCTB.
306pakeHne MHOrOrpaHHUKOB U BbIMOJTHEHWE MOCTPOEHMS
Ha N300paXXeHNAX 1 MOAENSX MHOFOrPaHHUKOB.
BbluncneHve NMHENHbIX 3/1EMEHTOB U YI/10B B
MPOCTPaHCTBEHHbIX ,KOH(UTYypaLnax, apryMmeHTMpoBaHme
CBOMX CYXXJEHWA.

XapakTepucTunka 1 n3o6paxkeHne ceyeHns, passepTKu
MHOrOrpaHHUKOB, BbIYMC/IEHUE NIOWaeil NOBEPXHOCTENA.
MocTpoeHMe NPOCTENLLMX CeUeHUI Ky6a, Npu3mbl,
nvpamuibl. MpumeHeHve HaKTOB U CBEAEHWNIA U3
MAaHUMETPUN.

O3HaKoM/IeHVE C BUAaMN CUMMETPUIA B NPOCTPaHCTBE,
(hopMynMpoBaHne ONpesesieHnin 1 CBOCTB. XapakKTepucTmka
CUMMETPUM Ten BpaLLeHNs N MHOTOrpaHHUKOB.
Mp1MeHeHWe CBOMCTB CUMMETPUM MpPY PeLLeHnn 3aau.
cnonb3oBaHve NproBpeTeHHbIX 3HaHWUIA 41 UCCNefoBaHUA
1 MOZE/IMPOBAHNS HEC/IOXKHbIX 3a4au.
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Tena v NoOBEPXHOCTU
BpaLLleHus

O3HaKoM/IeHVE C BuaaMn Ten BpaLleHus, popMynnpoBaHmne
NX ONpPeaeneHnii n CBOMCTB.

dopmynpoBaHMe TEOPEM O CEYEHMM Lapa NIOCKOCTbIO 1
MIOCKOCTK, KacaTe/lbHOM K chepe.

XapaKTepucTunKa 1 n306paxkeHne Ten BpaLLeHns, Nx
pa3BepPTKM, CEUEHMS.

PeLueHmne 3aaa4 Ha MOCTPOEHME CEUYEHNIA, BbIYMCNEHNE ANVH,
paccTOsHWIA, YIN0B, NnoLlaaeii. MNposeaeHNe oKa3aTelbHbIX
paccy>kAeHnin Npy peLLeHnn 3aaau.

[MprMeHeHNe CBOWCTB CUMMETPUM NP PELLEHMN 3aad Ha
Tena BpaweHusi, KOMOMHaLMIO Ten.

1306pakeHne OCHOBHbIX KPYT/bIX TEN U BbINOHEHNE
PUCYHKa M0 YCNOBUIO 3afa4n

I3mepeHus B reomeTpum

O3HaKoM/IeHVEe C NOHATUAMM NowWwaam 1 ob6bema, akcriomamm
1 CBOWCTBaMW.

PeLleHMe 3a7a4 Ha BbluMC/IeHVE NaoLaaent NaocKuxX guryp ¢
MPYIMeHEHVEM COOTBETCTBYHOLLMX (HOPMY/ M (PAKTOB U3
nNaHUMeTpUN.

3yyeHne TeopeM O BbIYUCIEHNN 06BEMOB
MPOCTPAHCTBEHHbIX Tefl, peLleHmne 3ajay Ha NpUMeHeHne
(hopMyn BblUMCNEHNSA 0OBbEMOB.

3yueHve hopmyn 4Ns BbIYUCIEHUA NOLWaein
MOBEPXHOCTEN MHOrOrpaHHMKOB U Te/ BPaLLeHus.
O3HaKoM/IeHVEe C METOLOM BbIUMCIEHNSA NIOWaaN
MOBEPXHOCTN Cepbl.

PeLleHMe 3a7a4 Ha BbluMC/IeHVe NoLlagelt NoBepxXHOCTU
MPOCTPAHCTBEHHbIX TeS

KoopAanHaTbl U BEKTOPbI

O3HaKOM/eHVEe C NMOHSATMEM BeKTopa. /3yueHne AekapToBoit
CMCTEMbI KOOPAMHAT B NPOCTPAHCTBE, NOCTPOEHNE MO
3a[laHHbIM KOOPAMHATAM TOYEK 1 NOCKOCTEN, HAXOXAeHMe
KOOpAMHAT TOYEK.
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NToroeast KOHTpo/sibHas paboTa nNo ANCLUUMNNHE
«MaTtemaTuka»
3a 1 cemecTp
BapuaHT Nel

1. YnpocTuTe BblpakeHne a o° -a*.pb~>°,

2. HaliTi 3HaYeHue BbIpaXXeHUS 3\/ 33 4 \/72 — \3/66 .

} (125)31 (256)3
3. BbINONHWTb AECTBMUSA : :

16 25

-3
2X+5
5. HaiitusHayeHue Bbipaxkenus log, 7 —log, 63 + log, 36.

4. Haiitn o6nacTb onpegeneHns gyHkummn y(X) =

6. Haittu X, ecnmlog7x:2Iog75+%log736—%log7125.

7. Bbluncante cnegyroLlime BblIpaXKEHUS:
a) (2 — 3?)(2 + 31‘).
6) E'E';
g) (1+9)(V3+1),

8. [OanbiBektopbl & = (9;—1;6) 1 b = (—2;1;0) . Haittn KoOpAMHATLI BeKTOPOB
a+bja-b;2a; —3b,

9. MycTb Py Py p3 - KONM4ecTBO OYKB B BalLeM hamuanm, UMeHN, OTHECTBE.
MocunTainTe 3TN BENMUMHbBI. 3anunLLMTe KOOPANHATLI TPEX TOUYEK B COOTBETCTBMM CO

CBOMMY JaHHbIMU: A (P P, — Py )i A, (3P1i=2 Pos =4, ) Ay (P5:3P,: py)
Haintu:

a) KoopauHatbl BekTopoB: A A,, A A,
6) OnuHbI BeKTopoB: A A,, A A,
B) CKasisipHoe npomsBedeHne BeKTopos A A, n A A,
o 3 3
10. Haiigute 3-tga , ecnm cosa :_E up<a <§p.

11. MocTponTb CeyeHne TeTpasapa NIocKocTbio, npoxoaaileli uepes Toukn M, N, H.
D
M
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OTBeTbI K UTOIFOBO KOHTPO/IbHOW paboTe 3a 1 ceMecTp
BapuaHT Nel
1

) W’

2) -26;

3) +5;

4) xe(2.5; 3];

5) 2;

6) 30;

7)a)13;  6)i; B)[3-1)+0+3)

8) a+b=(7;0;6); a—b=(11;-2;6); 2a = (18;-2;12); —3b =(6;-3;0).
9) OTBeTbI 3aBUCAT OT Ko/inyecTsa 6ykB B POWU CTyaeHTa;
10) 4

11)

Kputepun oueHKN:

Ha oLeHKy «y0BNeTBOPUTENbHO» HEOOXOAMMO PELLNTL 3adaHns Moj
Homepamu: 1, 2,5, 7, 8, 9a.

Ha OLeHKY «X0poLo» N «OTIMYHO» HEOOXO0AMMO PeLUnTb 3aaHuns Nnog,
Homepamu: 3, 4, 6, 96, 98, 10, 11.
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MUCbMEHHbIM 3K3aMeH Mo AUCLUNINHE
«MaTemMaTnKa»
BapuaHT Nel

YACTb 1
15
1. YNpoCTUTb BbIpaXKeHNe: ——.
1103
2. HaliguTe 3HayeHWe BbIpOKeHUs — 4|0g11(113) :

3. Bbiuncnts COS 0° +3sin 90°

4. Bolunciuts  4/0.0625-81 .

5. Ha KakoMm 13 CriefyoLLnX PUCYHKOB 1306paxeH rpadinik (yHKLMM, BO3pacTaioLLeit Ha
npomexyTke [0; 2]?

1) i e 2)

SE O R 29 W R o

e s

Haiigute Nnpon3BogHyto PyHKUMKM Y =12x3 —e*.

6.
7. BbluncnTb I/IHTeraJ'IJZ(?)X—l)Z dx

log, (x-1)> -2
8. PelwnTb HepaBeHCTBO: 3
9. PelunTe ypaBHeHMe 34X+5 = 81.
UACTb 2

10.  ¥YnpocTuTb BbipaxeHue: 3/ x°y* —(2/)(72)5.

11 Pewwure ypeererne: N -x-2=x-3
12.  PewwTe ypaBHeHne COS2X =1.

13.  Yepe3s TOUKy rpagmka goyHKumMm y = e* -x%¢c abcumccori xo = 1 npoBefieHa KacaTe/lbHasl.

HainTn ypaBHEeHMe KacaTe/lbHOA.
14.  PeluuTe ypaBHEHUE A4 8.4%=3

15.  PelUMTb HEPaBEHCTBO V3-x<+/3x-5

16. Haligute nnowasb Qurypbl, orpaHUYeHHOW IMHUAMA Y = X2 + X — 6, x=1,
x=2,y=0

(X —2)(4x +3) >0

X+4
18. MocTponTb CeyeHne napannenenuneaa NN0CKOCTbHO, MPOXOASLLEN Yepe3 TOUKM

M,N,H.

17. PeLLnTe HepaBeHCTBO
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OTBeTbI:
BapuaHT Nel
YacTb 1 Ha OUEHKY «y40BeTBOPUTENIbHO»

l) 1142

2) -12;

3) 4

4) 1,5;

5) 1;

6) 36x-e*;

3
2(3x+1) e

7)

8) xe(110]
9) -0,25.

YUacTb 2 Ha OLEHKY «XOPOLLO» U «OT/IUHHO»

10) O
11) 5)5;
12) %,T eZ;
13)  y=(e—2)x+1;
14) -1:
15)  xe(23];
1.
16) 27

17)  xe(-4 -2]u[2+x).
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lNprMmepHbIe TeMbl
[NA nccnefoBaTe/IbCKUX paboT

HenpepbiBHbIE ApO6YU

[MprUMeHeHNe CNOXKHLIX NPOLEHTOB B 3KOHOMUYECKMX pacyeTax
MapannensHoe NpoeKTUpoBaHue

CpefiHve 3HaYeHNa N X NPUMEHeHNe B CTAaTUCTUKE
BeKkTopHOe 3aaHune NPAMbIX U NIOCKOCTeN B NPOCTPaHCTBe
Cno)keHne rapmMoHMYeCKNX KonebaHui

["pamyeckoe peLLeHne ypaBHEHWNIA N HEPABEHCTB
[MpaBunbHbIE U NONYNPaBU/IbHbIE MHOFOrpaHHUKN
KOHMYeckue ceveHns n Ux NpMMeHeHne B TEXHUKE

10 [MoHATUe AndhepeHUMana 1 ero NPUIoXKeHUs

11.CxeMbl BepHYN/M NOBTOPHbLIX UCMNbITaHWN
12./ccnefoBaHre ypaBHEHWIA N HEPABEHCTB C MapaMeTpoM

CoNoORrLDE
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