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Pabouas nporpaMma paspaboTaHa B COOTBETCTBUM C PeKomMeHZaLmMsMM No peasm3aLmm
nporpamm cpefHero o6Lero 06pasoBaHns B Npeaenax 0CBOeHMs 06pa3oBaTe/ibHOM NPOrpaMMbl
cpefHero npogeccMoHanbHOro 06pa3oBaHus, yTBepPXKAeHHON [enapTaMeHToM
rocyfapCTBEHHOM MOINTUKM B Chepe cpeHero npoeccnoHaibHOro 06pa3oBaHNns 1
npoeccnoHanbHoro obyyveHns ot 01.03.2023 Ne 05-592
Paboyas nporpaMmMa y4eOHOW AMCUMMAMHBbI «MaTemaTuka» npeaHasHayeHa AN U3Y4YeHus
PYCCKOI0 f3blKa B YUPEXAEHWUAX Ha4ya/lbHOrO U CpeAHero npoeccMoHanbHOro 06pasoBaHus,
peanu3yrolmx 06pa3oBaTeNlbHY0 NpPorpaMMy CpefHero o6uwero 06pa3oBaHus, no
cneunanbHOCTAM ryMaHuTapHoro npounsa:44.02.01 JowkonsHoe o6pa3oBaHue

OpraHu3ayms-paspaboTynk:
YHuBepCUTETCKUIA Konnemk OmI My

Pa3paboTuuK:
CoutHesa E.B., npenogasatesib YHUBEPCUTETCKOrO Konnempxka OMI 1y
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1. MACMOPT PABOYEW MPOIrPAMMbI YUEBHOI ONCUNTITHDI
MaTtemaTunka

1.1. O6nactb NPUMEHEHNA NPOrpPaMmbl
[Mporpamma  y4YebHOW  AMCUMMNIMHBLI  ABNAETCA  4YacTbl0  OCHOBHOW
NpoeccnoHaIbHON 06pa3oBaTeNlbHOM NPorpaMmMbl B COOTBETCTBUN ¢ PIOC
no cneymnanbHoctn CMO 44.02.01 JowkonbHoe 0bpa3oBaHme.
1.2. MecCTo AuCUMNNMHBbI B CTPYKTYpe OCHOBHOW NpPOeCCUOHa/IbHOM
obpasoBaTelbHOW NPOrpaMmbI:
YuebHaa gucumnanHa «MaTemaTuka» SBASETCS Y4ebHbIM MpPeaMeTOM
npounbHoi nogrotoskmn ®IrOC cpeaHEro o6LLero 06pasoBaHus.
YuebHad gucumnamHa «MartemaTuka» (opmmupyeT 6a30oBble 3HAHUA YMEHUS Y
KOMMeTeHLMM HeobXoAMMble AN Aa/lbHENLLEro HENPEPbIBHOro 06pa3oBaHus.

1.3. Uenn v 3agaumn yyebHOM AUCUMMNNMHBI — TpeboBaHWA K pesynbTaTam
OCBOEHUSA ANCLUM/INHDI:

CofepxaHune nporpammbl «MaremaTKa» HarpaB/ieHO Ha  [OCTUXKEHMe
CNnesyroLwmx

Lienei:
o obecnevyeHne CHOPMMPOBAHHOCTN NPEACTaBEHNA O  COUMA/IbHBIX,
KY/IbTYPHbIX "

NCTOPUYECKMX (PaKTOpax CTaHOB/IEHNA MaTeMaTUKM

e obecneyeHne CHOPMMPOBAHHOCTI JIOFMYECKOr0, a/irOPUTMUYECKOTO U
MaTeMaTUYeCcKOro MblLL/IEHUS;

e 0becneyeHve chopMMPOBAHHOCTN YMEHUIA NPUMEHATb MOYyYEHHbIE 3HAHWS
MpU peLLeHn pasnnyHbIX 3aaay;

e 0becneyveHne CHOPMMPOBAHHOCTM MPeACTaBNeHNA O MaTeEMaTUKE KaK YacTu
06LLIEYeNIOBEYECKOM KY/bTYpPbl, YHUBEPCASIbHOM $3blKE HAyKW, MO3BOAHOLLEM
OMMCbIBaTb N U3yYaTb peasibHble MPOLECCHI U SBNEHNS.

B nporpammy BKIHOUEHO COAEpPKaHWe, HanpaBfeHHOe Ha (hOpMMUPOBaHME Y
CTYAEHTOB KOMMETEHUWNA, HEOOXOAMUMbIX ANS Ka4yeCTBEHHOro ocBoeHusi OMOI
CIO Ha 6a3e 0CHOBHOro 06LLero obpasoBaHus € Moy4YeHUeM CpeHero obuero
obpas3oBaHMsi MO MporpamMme MOArOTOBKM  CMeLMasMCTOB CPeAHero 3BeHa
(MNCC3).

CofepxXaHue Yy4ebHOM AUCLUMNIMHBLI  pa3paboTaHO B COOTBETCTBUM C
OCHOBHbIMW COZEPXKaTeNTbHbIMW TMHUAMI 00YYEHUSI MaTeMATUKE:

o anrebpanyeckas MHUS, BKIOYAKOLAs CUCTEMATM3aUMIO CBEAEHWUIA O
ymcnax; n3yyeHne HOBbIX 1 0006LLEHNE paHee N3YyUeHHbIX onepauuii (BO3BeAeHME
B CTeneHb, W3BMEYEHNE KOPHS, NOrapuMUpoBaHuEe, CUHYC, KOCUHYC, TaHTEeHC,
KOTaHreHC 1 06paTHbIE K HUM); U3YyYeHMe HOBbIX BMAOB UMCMNOBbIX BbIPaXKEHNIA U
(hopMy/; COBEPLUEHCTBOBAHME MPAKTUYECKNX HaBbIKOB W  BbIMUCAUTENbHOM
KyNbTypbl, PacLUMPEHNe W COBEPLUEHCTBOBaHME anrebpanyeckoro anmnapara,
COpMMPOBAHHOINO B OCHOBHOW LLIKOME, WM €ro MPUMEHEHME K PeLUEHMIO
MaTeMaTUYeCcKnX U NPUKNaHbIX 3aay;



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-(DYHKLUMOHANTbHOM ~ NIMHUAMKA U BK/OYalOWas  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  METO[OB  [ANS  PeLUeHus
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 MaTeEMaTUKN A/ 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
MOBCEAHEBHOW YKN3HW, 419 OCBOEHUSA CMEXHbIX eCTECTBEHHOHAYUHbIX AUCUMMNH
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, COTPYAHUYECTBY CO CBEPCTHUKAMU 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 BO3MOXKHbIE PeCcypcbl [Ans
OOCTUDKEHUSI  MOCTAaBMIEHHbIX LENeid W peannsauun MnaHoB  AeATeNbHOCTU;
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,
NMPUMEHEHWIO Pa3INYHLIX METOO0B MO3HaHUS,

— TOTOBHOCTb W CMOCOBHOCTb K CaMOCTOSTe/IbHOW 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 MPEACTaBMEHNA O MaTemMaTUYeCKMX MOHATMSAX Kak
BaXKHEMLIMX MaTeMaTUYeCKUX MOAeNsX, MO3BOMAOWMX 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 noucka NyTu pPeLleHrs U UAMKCTPaUMK PeLLIeHnst YpaBHEHWIA ©
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 N3YYEHHbLIX CBOWCTB FEOMETPUYECKUX uryp u gopmyn Ans
peLUeHns reoMeTPUYECKNX 3a4a4 1 3a4a4 C NPaKTUYeCKUM COLep>KaHNEM,

— C(hOPMMPOBAHHOCTb NPEACTaBEHNI O MPoLeccax N ABNEHUAX, NMEOLLMX
BEPOATHOCTHbIV XapakTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B peaslbHOM MUpe,
OCHOBHbIX MOHATUAX 3/IEMEHTAPHOW TEOPUMN BEPOATHOCTEN; YMEHUIN HAXOAUTL W
OLleHMBaTb BEPOATHOCTM HACTYMJIEHNA COObITUIA B MPOCTEMLUNX MNPaKTUYECKNX
CUTYaUUsAX N OCHOBHbIE XapaKTEPUCTUKM C/TyYaNHbIX BEINYNH;

— B/lafieHNe HaBbIKaMW MUCMO/b30BaHNA TOTOBbIX KOMMbHOTEPHbIX MPOrpamm
Npwn peweHnn 3atad.

BbINyCKHWMK, 0CBOMBLUNIA 06pa30oBaTe/IbHY NPorpaMmMy no Keampukaumm
""BocnuTaTesnb AeTen A0LLKObHOro Bo3pacta', Ao/mkeH obnagats 06LWmmm
KOMMETEHUMAMU

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

OK 02. icnonb3oBaTb COBpPeMeHHbIE CPeACTBa MOMCKa, aHan3a

N NHTEpMNpeTauun NHpopmaLnm, 1 MHPOPMaLMOHHbIE TEXHONOMNIN ANA
BbIMO/IHEHNA 33434 NPOgecCUOHa/IbHON AeATeIbHOCTY

OK 03. MNnaHnpoBsaTtb 1 peann3oBbiBaTb COOCTBEHHOE MPOECCUOHA/IbHOE

N NINYHOCTHOE pasBUTUe, NPeanpUHNUMATENbCKYHO AeATeNIbHOCTL B
npodeccMoHaIbHON cthepe, UCMOMb30BaTb 3HAHWA MO (PUHAHCOBOWN rPaMOTHOCTY
B Pa3/IMYHbIX XXU3HEHHbIX CUTYaLMNAX

OK 04. OththeKTMBHO B3aMMOAENCTBOBATb M paboTaTb B KONNEKTNBE U KOMaHAE;
OK 05. OcyLecTBnATb YCTHYHO N MNCbMEHHYH KOMMYHUKaLMIO Ha
rocylapCTBeHHOM 5i3blke Poccuitickon deaepauun ¢ y4eToM 0Co6eHHOCTel
COLMaNbHOIO U KY/NbTYPHOI0 KOHTEKCTA,;

OK 06. NpoaBnaTh rpaykaaHCKO-NaTprUoTUYECKYO NO3ULMI0, 4eMOHCTPUPOBATL
0CO3HaHHOe MOoBeJeHNe Ha OCHOBEe TPaAULIMOHHBIX 00LLeYeI0BEYECKMX
LIEHHOCTEN, B TOM YKC/e C YHETOM rapMOHM3aLUM MEXHALNOHASIbHbIX

N MEXPENIUTMO3HbIX OTHOLLEHUI, MPUMEHSATb CTaHAAPTbl aHTUKOPPYMLMOHHOMO
noBefeHuns

OK 07. CopeincTeoBaTb COXpaHEHMNIO OKPYXKatoLLLE Cpefbl, PECYPCOCOEPEXXEHNIO,
MPUMEHSATb 3HAHUA 00 M3MEHEHUW KimarTa, MPUHLMIMbI 6epeXxIMBoro
MpPOu3BOACTBA, 3P(eKTNUBHO AeNCTBOBATb

B Ype3BblYaiHbIX CUTyaLUAX

OK 09. MNonb3oBaTtbCst NpodeccMoHabHON JOKYMEHTaLMeR Ha rocy4apCTBEHHOM
N MHOCTPaHHOM fA3bIKax

BbINYCKHMK, OCBOMBLLMIA 06pa30oBaTe/IbHY0 Nporpammy no Keaimgukaumm
"BocnutaTtenb AeTen AOWKO/IbHOro Bo3pacTa', fo/mKeH 061aaaThb
NPOMEeCCUOHaIbHBbIMI KOMMNETEHUMAMU

MK 3.5. OcyLecTBNATL OpraHm3aumio npowecca 06y4eHnst N0 OCHOBHbIM
06LLe06pa3oBaTe/ibHbIM NporpaMmmam A0oLKO/IbHOr0 06pa3oBaHNA B COOTBETCTBUM
C CaHUTAPHbLIMM HOPMaMW 1 MpasuIaMm



1.4. PekomeHAyemMoe KO/MYECTBO YacoB Ha OCBOEHME Mporpammbl

AVNCUNMINHDI:

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

MPOMEXYTOYHas aTTecTaums (3k3ameH) -6 u.

2. CTPYKTYPA N COOEPXAHWE YUEBHOW ANCUNTMTHDI
MaTtemaTunka

2.1. O6BbEM yUebHOM ANcuMnanHbI 1 BUAbl y4e6HOW paboThl

Bua y4ebHoi paboThbl O6bem yacoB

MakcmasnibHasn yyebHast Harpyska (Bcero) 244
Ob6s3aTenbHasi aynTopHasi ydebHasa Harpyska (Bcero) 236
B TOM YmMCne:

Nexkumm 150

NPaKTUYeCKME 3aHATUS 86
KoHcynbTaunm 2
MpomMeXXyToyHas atTectaums B popMe aK3aMeHa 6




2.2. TeMaTUyecKui NnaH n cofepxkaHue y4ebHon AucUnnInHbl «MaTtemaTrKa»

O6bem, akag. 4/ B Kogbl
TOM 4unce B )opMe | KOMMETEHL M,
HavMeHOBaHMe CofepxaHuve yyebHOro marepuana, NpakTMyecKme 3aHATUSA, NPaKTUYeCcKoWn (hopMMpPOBaHUIO
pasfenos v
Tem caMmocTosATe/IbHas paboTa 0byyaroLmxcs NOAroTOBKM, akaf Y | KOTOpbIX
criocobeTByeT
NeMeHT
nporpamMmsil
BeegeHne CopepxaHue yyebHOro matepuana 2 OK 01
MaTemaTtunka B Hayke, TeEXHVKe, 3KOHOMUKE, NHPOPMALMOHHbIX OK 02
TEXHOMOMMSX U NPaKTUYECKON AeaTenbHOCTU. Lienn v 3agaum nsyyeHus OK 03
MaTeMaTUKN B YUPEXJEHNAX CPeLHEro NpodeccnoHabHOro 06pasoBaHms OK 04
OK 05
OK 06
OK 07
OK 09
MK1.2
MK1.3
Pa3gen 1. NoBTopeHue
6asncHoro matepmana 10
OCHOBHOW LLUKO/bI
CopeprkaHue y4yebHOro matepuana 6 OK 01
1.CnoxXeHne 1 YMHOXKEHWE MONOXUTENbHBIX U OTPULATENbHBIX YNCEN. 1 OK 02
2.4u1cnoBble OTHOLIEHNA 1 nponopums. OCHOBHOe CBOMCTBO MPONOPLMN. 1 OK 03
3.4po6b. [eincTeus ¢ 4pobamMu. 2 OK 04
4. [poueHTbl. OCHOBHbIE 387a4M Ha NPOLEHTLI. POpPMY bl COKPALLLEHHOr0 2 OK 05
YMHOXEHUS. OK 06
INMpaKTnyecKue 3aHATUSA 4 OK 07
1. UMCIOBble BIPAXKEHUS. 1 OK 09
2. CNOXEHWE W BblYMTAHUE AECATUYHBIX APO6EA. 1 MNK1.2
3. BblpaxkeHusi ¢ nepemeHHoiA. Mponopuus. MpoueHTbl. OCHOBHbIE 1 MNK13




3a7au Ha NPOLEHTBI.

4, Mpeobpa3oBaHne anredbpanyeckmx BblpaXkeHnin. PopmMy bl 1
COKPALLEHHOTO YMHOXEHNS.
CamocTtosaTeNbHasa paboTa 0byyaroLmxcs
Pa3gen 2. PasButume noHATme 10
0 yuncne
Tema 2.1. Pa3sutue noHaTMsA 0 | CoaeprkaHume y4ebHOro maTepuana 2 OK 01
yncne 5.0npegeneHve LenbiX 1 pauoHaibHbIX, 4eACTBUTEbHbIX YACEN. OK 02
OnpepaeneHne moayns uncna. MpubnvKeHHbIe BbIYUCIEHUS. 2 OK 03
MpaKTn4yecKne 3aHATUA 2 OK 04
5. Pa3noxeHne HaTypasibHOro Ymcna no CTeneHaM npocTbIX Ymcer. OK 05
ApuhMeTMYECKME onepaLy Haj, AeACTBUTENbHBIMUA YMCTAMU. 2 OK 06
CamocTosTe/lbHas paboTa 06yHatoLLMXCA OK 07
OK 09
Tema 2.2. KOMN/IEKCHbIE CofeprkaHue yyeGHOro MaTepuana 2 MNK1.2
yucna MK1.3
6.0npefeneHne KomnaekcHoro uncna. CnoxkeHve, yMHOXeHWe 1 aeneHue OK 01
KOMMJIEKCHbIX YnCen. 2 OK 02
INMpaKTnyecKue 3aHATUSA 4 OK 03
6. W306pakeHne KOMMIEKCHbIX YMCes Ha NI0CKOCTMH. 2 OK 04
7. ApumeTnyeckme onepauumn Hag KOMMIEKCHbIMU Ynciamu. 2 OK 05
OK 06
OK 07
OK 09
MK1.2
MK1.3
Pa3gen 3. KopHu, cTeneHw, 20
norapugmeil
Tema 3.1. KopeHb n-o CopepxaHue yyebHOro matepuana 4 OK 01
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CTeneHu OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
OK 09
MK1.2
MK1.3
7.0npefeneHre KOPHS N-0ii CTEMNEHN M ero CBOMCTB. BbluncrieHe KOpHS 2
HaTypa/IbHOI CTeNeHu 13 Yyncna.
8. VippaumoHanbHaa yHKUWA, YpaBHEHUSA U HEPaBEHCTBA 2
INMpaKTnyecKue 3aHATUSA 2
8. BbluncneHve 3HaueHu BbipakeHWid. MpeobpasoBaHue 2
MppaLMOHa/IbHbLIX BbIPXXEHWIA. VippaLnoHaibHble YpaBHEHNS.
VppauynoHaibHble HepaBeHCTBA.
Tema 3.2. CTeneHb C CopepxaHue yyebHOro matepuana 5
AEACTBUTENbHBIM 9. OnpeaeneHmne CTEMEHN C paLMOHa/IbHbIM NOKa3aTeIeM 1 ee CBOMCTB. 2 OK 01
nokasaresiem 10.0npeneneHve CTeneHn ¢ AeNCTBUTENbHBIMI NOKa3aTeNsaMm 1 ee 2 OK 02
cBoicTB. Mpeobpa3oBaHme CTENEHHbIX BbIPaXKEHWIA. OK 03
11.Moka3aTenbHas PyHKUUSA 1 OK 04
INpaKTnyecKue 3aHATUSA 2 OK 05
Q. BbluncneHne 3HaueHnin BolpaxXeHWiA. Mpeobpa3oBaHme OK 06
BbIPKEHWIA, cofepXalymnx cTeneHn. CpaBHeHMe 3HaUYeHNI 1 OK 07
BbIP@XEHWIA C NOMOLLbIO Fpadrka nokasaTebHOM PYHKLUN. OK 09
10. PeLLeHve NpocTeiLnX NoKasaTe/ibHbIX YPaBHEHW 1 1 Eﬁ ig
HepaBeHCTB. '
Tema 3.3. Jlorapudm u ero CopepxaHue yyebHoOro matepuana 5 OK 01
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CBOICTBa 12.0npepgeneHne norapugma, AeCATUYHOIO U HaTypasbHOro norapudgma. 2 OK 02
13.3anncb OCHOBHOIO /IorapMMUYeCKOro ToXxaectsa. epexog K 2 OK 03
HOBOMY OCHOB&aHMUI0. OK 04
14.MNpeobpasoBaHue NorapmhMmnyYecKmnx BoipakeHuii. Jlorapyudmmyeckas 8& 82
(PyHKUWS OK 07
lNpaKTnyeckme 3aHATUSA 2 OK 09
11. BbluncneHve norapndgmos. NpeobpasosaHne norapuimMmnyecKmnx MK 1.2
BbIPaXKEHUIA. 1 MNK1.3
12. CpaBHeHwe 3Ha4YeHNI BbIPaXKEHMWIA C MOMOLLbIO rpagnka 1
NOrapuPMUYecKoii (yHKLUMKN. PelieHne NpocTenwmnx
NOrapuPMUYECKmX ypaBHEHUA N HEPaBEHCTB.
Pazpen 4. MNpsmble n 18
M/I0OCKOCTU B NPOCTPaHCTBE
Tewma 4.1. NapannenbsHoOCTL B CopeprkaHue y4yebHOro maTepuana 10
NpPOCTPaHCTBE 15. M13yyeHune akcnom cTepeomeTpum. [lokasaTensCcTBO CneAcTBui 2 OK 01
aKCVOM. OK 02
16.B3avmHOe  pacnonoXxeHwe OBYX TMpsAMbIX B MPOCTPaHCTBE. 5 OK 03
OnpefeneHvie napannensbHbIX NPAMbIX. OK 04
17. B3anmHoe pacrnonoXxeHune I'IpﬂMle B NPOCTPaHCTBE 2 OK 05
18.B3avMHOe pacnosioXeHne NpsaMon 1 NI0CKOCTU. 2 OK 06
19.B3anMHOe pacrosioXXeHne MI0CKOCTEN. 2 OK 07
INMpaKTnyecKue 3aHATUSA 2 OK 09
13. B3avMHOe pacrnosio)keHne NpsiMbIX U NIOCKOCTeN B 1 nK 1.2
MPOCTPaHCTBe. 1 MK 1.3
14. MapannensHOCTb NPSMBIX U MI0CKOCTEN.
Tema 4.2. CofepxaHue yyebHOro marepuana 4 OK 01
[MepneHAMKYNApHOCTL B 20.0npefeneHune Npsamon, NepneHANKYNSPHOM NIOCKOCTW. OK 02
MpPOCTpPaHCTBe OnpepfeneHvie NepreHAnKyNsapa U HakIOHHON. [lokasaTelbCTBO TEOPEMbI 2 OK 03
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0 Tpex MepreHanKynsapax

OK 04

21. OnpepgeneHve 1 NOCTPOEHNE YrNa MeXay NPAMOA U NNOCKOCTbHO, 2 OK 05
[ByrpaHHoro yrna. OnpegeneHve u npusHak nepneHanKynapHoCTN ABYX OK 06
NNOCKOCTeN. V1306paXkeHne NPOCTPaHCTBEHHbIX Uryp. OK 07
MpaKTnyecKue 3aHATUSA 2 OK 09
15. MepneHANKYNAPHOCTb MPAMBIX W NIOCKOCTEN. MNepneHanKynsap MNK1.2
W HaKNOHHbIE. BbluncneHne paccTosHMiA. Teopema 0 Tpex 1 MNK1.3
nepneHAVKynapax. Yron mexay npsaMori v NioCKOCTbHO.
16. MpoekTnpoBaHue. N306paxkeHe NPOCTPAHCTBEHHbIX UTYP. 1
306parkeHne NPOCTPAHCTBEHHBIX (OUIYp U MOCTPOEHME CEYEHMWIA.
Pasgen 5. KoopanHaTthbl 1 12 OK 01
BEKTOpPbI OK 02
Tema 5.1. MNoHATHe BekTOpa B | CoaeprkaHme y4ebHOro maTepuana 4 OK 03
NpPOCTPaHCTBE 22. OnpepgeneHve BekTopa, MOAYNsA BeKTopa. PaBeHCTBO BEKTOPOB. 2 OK 04
23.CnoxeHne BEKTOPOB. Y MHOXKEHME BEKTOpa Ha uncho. 2 OK 05
MpaKTUYecKne 3aHATUS 2 OK 06
17.  [leiACTBUS Haj BEKTOPAMU. 2 OK 07
Tema 5.2. KoopamnHatbl CopeprxaHue yuebHOro matepumana 4 OK 09
BEKTOPbI B MPOCTPaHCTBe MK12
MK1.3
24.BBefieHne MpAMOYrofibHOM (4eKapTOBOM) CUCTEMbl KOOPAWMHAT B 2
NpoCTpaHCTBe. Pa3noXeHve BEKTOpa No KOOPANHATHLIM BEKTOPaM.
25.BBefieHne (hopMy/ibl PacCTOAHMS MeXAY ABYMS TOYKaMu. BbiBof 2
ypaBHEHWiA chepbl, NIOCKOCTY U NPSIMOIA.
INpaKTnyecKue 3aHATUSA 2
18. 3aflaHne ToYeK KoopauHaTamu. [eCTBUSA Haf, BEKTOpamu U UX
KoopAuHaTamu. PeLleHne NpoCcTeMLWnX reOMeTpruYecKmnx 3agay. 1
CkanspHoe npoun3BeaeHVe BEKTOPOB.
19. CocTtaBneHune ypaBHEHWUIA chepbl, MIOCKOCTH, NPSMOIA. 1

Vicnonb3oBaHWe KOOPAMHAT NPW peLleHn MaTeEMaTUYECKUX U
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NPUKNagHbIX 3a4ad.

Pa3gnen 6. OCHOBbI 16
TPUTOHOMETPUN
Tema 6.1. NpeobpazoBaHne CopeprkaHue y4yebHOro maTepuana 6
TPUrOHOMETPUYECKNX 26.0npegeneHne paguaHHON Mepbl yria, CUHYCa, KOCUHYCa, TaHreHca v
BbIpaXXeHMWiA KOTaHreHca ymncna. 2
27.[00Ka3aTeNbCTBO OCHOBHbIX TPUrOHOMETPUYECKUX TOXKAECTB, POpMY/
npueeseHns. 3anucb (hopmy CUHYCa, KOCUHYCA U TaHreHca CyMMbl 1 2 OK 01
pas3HOCTY ABYX YI/I0B; CUHYCA N KOCUHYCa ABOMHOrO yrna; hopmys OK 02
NONOBUHHOIO YrNa. OK 03
28.MpeobpazoBaHns CyMMbl TPUTOHOMETPUYECKMX (YHKLWIA B OK 04
npov3BefeHne 1 NPou3BeLeHNA B CYMMY. BbipaxeHue 2 OK05
TPUTOHOMETPUYECKMX (DYHKLMIA Yepe3 TaHreHC NOMIOBUHHOMO apryMeHTa. OK 06
Mpeo6pa3oBaHMA NPOCTENLLMX TPUTOHOMETPUYECKNX BbIPXKEHWIA. OK 07
INpaKTnyecKue 3aHATUSA 4 OK 09
20.  Yrnbl 1 BpawartesibHoe ABMXXEHUE. BbluncneHne 3Ha4eHN 2 Ei ig
TPUIOHOMETPUYECKMX (DYHKLMIA. CBSA3b MeXAY 3HAYEHNAMM '
TPUTOHOMETPUYECKUX (DYHKLWIA.
21. Wcnonb3oBaHue hopmyn npusegeHus. MNpeobpasoBaHue
TPUTOHOMETPUYECKUX BbIpaXXeHUI. [loKa3aTenbCTBO 2
TPUTOHOMETPUYECKMX TOXAECTB. TPUrOHOMETPUYECKME (PYHKLIN
N UX TPagnKu.
Tema 6.2. CopeprkaHue y4ebHOro maTepuana 4 OK 01
TpuroHomeTpuyeckune 29.0npepeneHne apKCUHyca, apKKOCUHYCa, apKTaHreHca yncna. 2 OK 02
YpaBHEHNA 1 HepaBeHCTBa 30.PeLueHne NpoCcTeMLLNX TPMrOHOMETPUYECKNX YPaBHEHWI U OK 03
HepaBeHCTB. 2 OK 04
MpaKTnyecKue 3aHATUSA 2 OK 05
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22. Mpeobpa3oBaHne BbIpaXXEHNIA, CoAepXKaLLmX 06paTHbIe OK 06
TPUrOHOMETPUYECKUE DYHKLNN. 1 OK 07
23. PelleHne TPUrOHOMETPUYECKMX YPaBHEHWIA N HEPABEHCTB. 1 OK 09
MK1.2
MK1.3

Pasgen 7. dyHKUNN 22

Tema 7.1. dyHKUUU, NX CopeprkaHue y4yebHOro maTepuana 10
CBOWCTBaA U rpaurKm 31.0npepeneHne (yHKUMK, ee 061acTV OMpefeneHnus M MHOXeCTBa 2 OK 01
3HaYeHuiA; rpadimka PyHKLMK, OK 02
32.MocTpoeHmne rpadnKoB PYyHKLUMIA, 3aaHHbIX Pas/IMYHbIMU CNOCO6aMM. 2 gi gj
3anuncb CBOMCTB (YHKLMWU: MOHOTOHHOCTb, YeTHOCTb, HEYETHOCTb, OK 05
OrpaHNYeHHOCTb, NEPUOANYHOCTD. OK 06
33.HaxoxzeHne NpoMeXxxyTKOB BO3pacTaHus 1 yObIBaHWNA, HaMbO0 bLUIErO U 2 OK 07
HaMMeHbLLEro 3HaYeHuns, To4eK aKCTpemyma. I'pagnyeckas OK 09
NHTepnpeTaums. MNK1.2
34. OnpepeneHne o6paTHbIX PYHKUMIA. HaxoxaeHne o6nactu MK 1.3

onpeseneHns 1 06nacTy 3Ha4eHN 06paTHON (yHKLMK. [ocTpoeHue 2

rpaguka 06paTHOn PyHKLMK.
35.BbINosiHeHVe apuMeTUHECKMX onepaunii Hag PYHKUMSMA. 2
INpaKTnyecKue 3aHATUSA 4
24. O6LyMe cBOINCTBA 3aBMCUMOCTEN M yHKUMI1.CxeMa
nccnepoBaHns PyHKUmK. MpeobpasoBaHns PYHKUMIA U JeACTBUSA 2
Hazg HUMU.CUMMETPUSA (DYHKLMIA 1 Npeobpa3oBaHms UX rpatinKoB.
25. JInHeiHble n APOBHO-NNHENHbIE, KBaAPATUYHbIE U )
pauvoHa/IbHble PYHKLUNN.

Tema 7.2. CTeneHHble, CopeprkaHue y4yebHOro maTepuana 4 OK 01
nokasaresibHble, 36.0npeaeneHns hyHKLMIA, X CBOCTBA U rpadukn. ObpaTHble 2 OK 02
norapuMuyeckmne n TPUrOHOMETPUYECKMNE (DYHKLNN. OK 03
TPUrOHOMETPUYECKNE 37.MpeobpasoBaHus rpamko.. MapansienibHbIin NepeHoc, CUMMETPUS 5 OK 04
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(hyHKLMN OTHOCUTE/NBHO OCeli KOOPAUHAT U CUMMETPUS OTHOCUTE/IbHO Havana OK 05
KOOpAMHAT, CUMMETPUS OTHOCUTENIbHO NPSIMON Y = X, pacTsXXeHune 1 OK 06
cXKaTue BO0/Mb OCeli KOOpAMHaT. OK 07
[NpakTnyeckme 3aHATUA 4 OK 09
26. HaxoxaeHune o6nactu onpeaeneHuns 1 061actu 3HaveHui 2 MNK1.2
CTENeHHbIX, NoKasaTesbHbIX 1 0rapuMNUYecKnX QyHKLMWIA. MNK1.3
MOHOTOHHOCTb, 3KCTPEMYMbI, HAMOO/IbLLIEE Y HAVMEHbLLEee
3HayeHus.
217. MocTpoeHme rpadiMKoB CTaHAAPTHbIX (YHKLMIA.
TpuUroHomeTpuyecKune yHKLUN. 2
MToro 3a | cemecTp 110 u:
NeKUNin- 72 4
MP- 38 u.
Pa3gen 8. KombuHaTopuka, 18
Teopusi BEPOATHOCTEN U
mMaremaTnyeckas
cTaTUCTUKa
Tema 8.1. InemeHTbI CopepxaHue yyebHOro matepuana 8
KOMOVHATOPUKK 38.0npepeneHne 0CHOBHbIX MOHATUIA KOMOUHATOPUKM: NepPecTaHOBKN, 4 OK 01
coyeTaHuA, pasmMeLleHms. OK 02
39.3anucb hopmy bl 6HOMa HbtoTOHa. AHaNN3 CBOICTB 2 OK 03
OMHOMMHa/IbHBIX KO3 (hMLNEHTOB. 9 OK 04
40. TpeyrosbHUK lNMackans OK 05
OK 06
MpaKTUYecKne 3aHATUS 2 OK 07
28. OCHOBHbIE NOHATUA KOMOUHATOPUKK. [paBnIo NPON3BeAEHNS. 1 OK 09
29. PeLLeHue 3aa4 Ha NMO/ACYET YMC/Ia PasMELLLEHIA, NepecTaHOBOK 1 MNK1.2
1 COYeTaHunii. BUHOM HblOTOHA. eoMeTpUYEcKMe KOH(MIypaLmu. MNK1.3
Tema 8.2. neMeHTbI Teopun CopepxaHue y4yebHOro matepunania 4 OK 01
BEPOSTHOCTEN 41. OnpepfeneHune cobbITUSA, BEPOATHOCTM COObITUA. CNoXeHMe 1 2 OK 02
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YMHOXXEHMe BEPOATH OCTeM.

OK 03

42 AncKpeTHas cnyyainHas BeIMYMHA, 3aKOH ee pacrnpeaeneHuns. OK 04
YuncnoBble XapaKTEPUCTUKN ANCKPETHON CNyYaintHON BeNMUMHbI. MOHATME 2 OK 05
0 3aKOHe 60/bLUNX YKCen. OK 06
MpakTuyecKue 3aHATUSA 2 OK 07
30. Knaccuueckoe onpeaeneHne BepoATHOCTA. [OBTOPHbIE OK 09
UCMbITaHUSA. TeoMeTpUYECcKOoe onpeseneHne BepoATHOCTY. 1 MNK1.2
31. BbluncieHmne YnMcnoBbIX XapaKTePUCTUK SUCKPETHOIA ClyYainHoiA 1 MNK1.3
BE/IMYMHBI.
Tema 8.3. InemeHTbI CopepxaHue yyebHOro matepuana 2
MaTeEMaTMYEeCKOW CTaTUCTUKN | 43.MMpeacTaBneHune faHHbIX (TabnunLbl, Anarpammbl, rpadmkm), OK 01
reHepasibHasi COBOKYIMHOCTb, BbIOOPKa, CpeaHee apuiMeTUYECKOE, 2 OK 02
MeanaHa. OK 03
OK 04
OK 05
OK 06
OK 07
OK 09
MK1.2
MK1.3
Pasgen 9. MHororpaHHuUKu m 22
Tena BpaLleHns
Tema 9.1. MHoOrorpaHHuKu CopepxaHue yyebHOro matepuana 10
44.0npefeneHne MHOrorpaHHMKa 1 ero OCHOBHbIX 3/IEMEHTOB. 4 OK 01
MocTpoeHne pa3BepTKM, MHOTOrpaHHbIX Yr/0B. OK 02
Knaccumkayms MHOrorpaHHUKOB (BbINyK/ble, MPAMbIE, MPaBU/bHbIE). OK 03
45./13yueHne Teopembl diinepa.OnpeaeneHne n NOCTPOEHMe NPSMo 1 5 OK 04
HaK/OHHOW Npu3mMbl. OnpeseneHne NPasuibHON MPU3MBI. OK 05
46.0npeaeneHne 1 NOCTPOEHNE Napannenenunesa, Kyoba. 2 OK 06
47.0npegeneHne 1 NOCTPOEHWE NMpaMubl, NPaBUIbLHOW NMpaMuabl 2 OK 07
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YCEYEHHOI NMpaMuibl, TeTpasgpa. ocTpoeHne ceveHmst Kyba, Npusmbl u OK 09

nupamunal. MNK1.2

MK1.3

[NpakTnyeckme 3aHATUA 2 OK 01

32. MpaBW/bHbIE MHOTOrpaHHWUKK. OCHOBHbIE CBOICTBA OK 02

MHOroOrpaHH1KoB. MoCTpoeHne MHOrorpaHHMKOB. Pa3BepTKn U OK 03

paspesaHusa. HaxoxaeHve 31eMeHTOB nnupaMmnibl U NPUsMbl. OK 04

MocTpoeHne ceveHns Ky6a, Npu3Mbl 1 NUpamugpl. 2 OK 05

Tema 9.2. Tenaun CopepxkaHue y4ebHOro maTepunania 8 gi 8(75

MOBEPXHOCTW BpaLleHns OK 09

4 MK1.2

MK1.3

48. OnpegeneHve LMNMHAPa N KOHyca, yCe4YeHHOro KoHyca, WX OCHOBHbIX 2 OK 01

3/1eMEHTOB. OK 02

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

OCHOBaHMI0. OK 04

50. OnpepgeneHue wapa u cgepbl. MNocTpoeHne nx ceveHnii. MocTpoeHune OK 05

KacaTe/lbHOW MI0CKOCTM K ciepe. OK 06

INMpaKTnyecKue 3aHATUSA 2 OK 07

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

3N1EMEHTOB LMAMHAPA, KOHYCa, Wwapa. MocTpoeHre CeUeHiA. MNK1.2

BnncaHHbIe 1 onucaHHbIE TeNa BpaLleHus. MK1.3
Pa3gen 10. Havana 32

MaTemMaTu4yecKoro aHasmsa

Tema CopepxkaHue y4ebHOro maTepunania 4

10.1.MNocnenoBaTeNIbLHOCTA 51. OnpepgeneHne NocnefoBaTeIbHOCTH. 2 OK 01
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XapaKTepucTMKa Cnocob0oB 3a4aHns U CBOMCTB YMCI0BbIX OK 02
nocnefoBaTe/lbHOCTEN. 2 OK 03
52.0npepeneHve npegena nocnefosarenbHOCTU. CyllecTBOBaHUE OK 04
npegena MOHOTOHHO OrpaHNYeHHON NOocnef0BaTe/lbHOCTY. OK 05
CymMMUpoBaHue NocnefoBaTelbHOCTeN. BbluncieHne CymMbl OK 06
GECKOHEYHO Y6bIBaOLLE FTEOMETPUYECKOW MNPOrPeccun. OK 07
MpakTuyecKue 3aHATUSA 2 OK 09
34. MocnepoBaTenbHOCTb. CyMMMpPOBaHMe NOCef0BaTe/lbHOCTEN. 5 MNK1.2
ApupmeTryeckas n reoMeTpmyeckas nporpeccus. MK1.3
Tewma 10.2. Mpegen n CopepxaHue yuyebHOro matepuana 8
npou3BoAHasA (DYHKLUNN 53. OnpegeneHvie npegena PyHKUMUM B TOUKE U Ha GECKOHEYHOCTH, 2 OK 01
HenpepbIBHOCTU (DYHKLNW. OK 02
54. OnpepgeneHne NPON3BOAHON (hYHKLMW, €6 reOMETPUYECKOTO 1 OK 03
(hM3MYECKOro CMbICna. 2 OK 04
55. N3y4eHmne npasusi n hopmyn AndhepeHLMpPoBaHNS OCHOBHbIX 2 OK 05
aNeMeHTapHbIX PYHKUMIA. BblumcneHne nponsBogHon yHKLUMN. OK 06
56. OnpefeneHvie BTOPO NPOM3BOAHOM, €6 FTeOMETPUYECKOrO W 2 OK 07
(hn3nyecKoro cMbicna. BblumcneHve nponsBogHON 06paTHON (YHKLMN 1 OK 09
KOMMNO3numn yHKUMIA. BblBOg, ypaBHeHUS KacaTeNbHOIA. MNK1.2
INpaKTnyecKue 3aHATUSA 2 MK1.3
35. Mpegen yHKUUM B TOUKE U Ha 6ecKOoHeYHOCTW. MpaBuia n
(hopmy bl andepeHLMpoBaHns. PUNYECKUIA 1 TeOMETPUYECKNIA
CMbIC/1 NPOU3BOAHON. OnpefeneHne BTOPOI NMPON3BOLHONM, ee 2
reoMeTp1YecKoro 1 PU3nYecKoro cmbicna. BeluncneHme
MPOM3BOAHON 06PaTHON (hYHKLMN 1 KOMNO3ULUN (DYHKLMIA.
Tewma 10.3. INprmeHeHne CopeprkaHue y4yebHOro maTepuana 4
MPON3BOAHON K 57. MpviMeHeHVe NPOV3BOAHON K UCCeL0BaHNIO PYHKLMIA 1 NOCTPOEHMIO 2
nccnefoBaHuo (YHKLUUA rpatmKos.
58. icnonb3oBaHKe NPOV3BOAHON ANS HAXOXAEHWNS HauyYLUIero 2

peLleHnst B MPUKNaAHbIX 3afauax. Haxox/eHne CKoOpocTu Ast NpoLiecea,

19




3afjaHHOr 0 POPMYNOi 1 rpatinKom.

INpaKTnyecKue 3aHATUSA 2
36. [MPOMEXYTKN MOHOTOHHOCTM U 3KCTPEMYMbI (DYHKLMN.
ccnefoBaHue (hyHKLMKN Ha MPOMEXYTKe. HenpepbiBHOCTb 5
(hyHKUMK. Vicnonb30BaHne NPOU3BOAHOMN AJ1 HAXOXAEHUA
Hauny4Llero peLleHns B NpUKNagHbIX 3agadax.
Tema 10.4. MNMepBoo6pasHasa | CoaeprkaHume y4ebHOro maTepuana 8
NHTerpan 59.0npegeneHne nepsoobpasHoi, HeonpeaeneHHOro 1 onpeaeNeHHOro 4 OK 01
NHTErpana. OK 02
60.[MprMeHeHMe onpefeNeHHOro MHTEerpana aNna HaxoXxaeHua nnoLlaam 5 OK 03
KpMBONMHENHOW Tpaneyun. dopmyna HotoToHa—/leinbHMLa. OK 04
61.MpuMmeHeHWe nHTerpana B hM3nKe N reoOMeTpun. 2 OK 05
INMpaKTnyecKue 3aHATUSA 2 OK 06
37. HaxoxxaeHune nepoobpasHoin dyHKumKn. CBoOCTBa OK 07
nepBoo6pasHbIX. BbluncieHe HeonpeeieHHOro UHTerpana. OK 09
OnpepgeneHHbI nHTerpan. dopmyna HotoToHa-/1eibHMLA. 2 NK12
[MpuMeHeHKe onpefeneHHOro NHTerpana Ansa HaxoXXaeHns naoLLaan MK13
pasnnYHbIX Quryp.
Pa3gen 11. IsmepeHuns B 20
reomeTpumn
Tema 11.1.06bem CopepxaHue yyebHOro matepuana 4
62. O6beM U1 ero nsmepeHmne. VIHTerpanbHas hopmyna ob6bema. ®opmyiibl 2 OK 01
ob6bema Kyb6a, MPAMOYro/ibHOro napannenenunesa, Npusmbl, LUAAMHAPA. gK 82
K
®opmy/ibl 06beMa NMpaMuibl U KoHyca. Popmy/ibl 06bema Lwapa. OK 04
63. Mogobue Ten. OTHOLEHNS 06bEMOB MOLOGHbLIX Te. OK 05
OK 06
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2 OK 07
OK 09
MpaKTn4yecKme 3aHATUS 6 MK 1.2
38. Bbluncnenne obvema Kyba, MpsamMoyrosbHoro 2 MK 1.3
napannenenuneaa, NpusMbl, LUANHAPA.
39. BbluncneHne ob6bema nMpaMuibl, KOHyca, Liapa. 2
40. Mopo6we Ten. OTHOLWeEHME 06bEMOB MOAOOHbLIX TeN. 2
Tema 11.2. [MoBepxHOCTb Ten CopepxaHue yuebHOro matepuana 4
BpaLLeHua 64.Dopmy bl NNOLALN NOBEPXHOCTEN LUNHAPA, KOHYCa 1 cdepbl. 2 OK 01
65. CocTaBnieHne 1 peLleHMe 3aaa4 NPUKIagHoro 1 npakTnyeckoro 2 OK 02
cofiep>kaHus OK 03
OK 04
INMpaKTnyecKue 3aHATUSA 6 OK 05
41. HaxoxxgeHne nnowaam NoBepxHOCTU UUAMHAPA, KOHYCa, 5 OK 06
cthepbl.
o o OK 07
42. OTHoOLeHMs NnoLwasein noBepxHocTen NOA0OHbIX Ten. 2 OK 09
43. CocTaB/fieHue 1 peLleHne 3aay NPUKIALAHOIo N NPaKTUYecKoro 2 K 1.2
cofep>xaHus
MK1.3
Pa3gen 12. ¥YpaBHeHUA K 28
HepaBeHCTBa
Tema 12.1.MeTogbl peweHnii | CogeprkaHue y4ebHOro matepuana 4
ypaBHeHW 66. MNpeobpasoBaHune ypaBHEHWIA B paBHOCW/IbHbIE aHHbIM. OK 01
PelueHve paumoHasibHbIX, MppaLnoHabHbIX, MOKa3aTebHbIX, 2 OK 02
noraputMUYeCcKnX 1 TPUroHOMETPUYECKNX YPaBHEHWIA. OK 03
AHann3 0CHOBHbIX MPUEMOB PELLEHUSA YPaBHEHWIA (pa3foXXeHme Ha OK 04
MHOXWTE/N, BBELIEHNE HOBbLIX HEW3BECTHbIX, MOLCTAHOBKA, rpajmyecKuii OK 05
MeTOL). OK 06
67. NprMMeHeHne MaTeMaTMyYeCKUX METOLOB NS peLleHns 2 OK 07
coaepXXaTe/ibHbIX 3aay 13 pas/inyHbIX 061aCTeN HayKN 1 NPaKTUKK. OK 09
WHTepnpeTauus pesynbTarta, yUeT peasibHbIX OrpaHUYeHNIA. MK 1.2
INMpaKTnyecKue 3aHATUSA 8 MNK1.3
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44, O6nacTb onpefeneHuns. Pa3noXeHne Ha MHOXMUTeNN. 3amMeHa 2 OK 01
nepemeHHoiA. paduuecknii MeTos, OK 02
45. PaLMoHanbHbIe U MppaLNOHa/IbHbIE YPaBHEHUS. OK 03
JNorapugmunueckre 1 nokasartesibHble YpaBHEHUS. 2 8& 8;"
46. TpUroHOMETPUYECKNE YpaBHEHNS. OK 06
47. PeLleHmne cucteM ypaBHeHwid. MocTpoeHne MaTemMmaTn4ecKon 2 OK 07
MOZENN 1 ee uccnefoBaHne (TEKCTOBbIE 3a4a4n). 2 OK 09
MK1.2
MK1.3
Tema 12.2.MeTogbl pewennii | CoaepxkaHue y4ebHOro matepmana 6 OK 01
HEpPaBeHCTB 68.IMpeobpa3zoBaHie HePaBEHCTB B PABHOCW/IbHbIE JaHHbLIM. 2 OK 02
PelleHNe paumMoHaIbHbIX, MPpaLMOHaIbHbIX, NOKa3aTe/bHbIX U OK 03
TPUTOHOMETPUYECKUX HEPABEHCTB. AHa/IN3 OCHOBHbLIX NPUEMOB peLLeHNns OK 04
HepaBeHCTB. PellleHne HepaBeHCTB METOLOM NHTEPBAIOB. OK 05
69. Vicnonb3oBaHWe CBOMCTB U rPatimKoB (DYHKLMNIA NPY peLLeHnm 2 OK 06
ypaBHEHWI 1 HepaBeHCTB. V306paXkeHre Ha KOOPAMHATHOW NI0CKOCTM OK 07
MHOXXeCTBa peLleHWNiA ypaBHEHWNIA N HEPaBEHCTB C ABYMS MepeMeHHbIMU U OK 09
NX CUCTEM. MNK1.2
70. PeLueHVe ypaBHEHWI 1 HEPABEHCTB C [ABYMS HEM3BECTHbLIMMU, CUCTEM MK1.3
YpaBHEHW N HepaBeHCTB. MNMpUMeHeHMe MaTeMaTUYeCKUX METOLOB A5 2
PELLEHMNS COAEPXKATENbHbIX 3a1ay U3 PasNINyHbIX 061aCTell HayKn 1
npakTUKW. ViHTepnpetaums pe3ynbTarta, yYeT peasibHbIX OrpaHNUYeHuiA.
lNpaKTnyecKne 3aHATUA 10
48. PaLMoHanbHbIe U MppaLNOHa/IbHbIe HepaBeHCTBa. 2
49. Jlorapugmmnyeckme 1 nokasate/bHble HEPaBEHCTBA. 2
50. TpUroHOMETPUYECKNE HEPABEHCTBA. 2
51. PelleHne HepaBeHCTB METOAOM MHTEPBa/IOB. VIcnosib3oBaHWe 2
CBOMCTB U rpaMKoB (hYHKLMIA NPU peLleHnn ypaBHEHNIA 1
HepaBeHCTB.
52. Pa3BuTME NOrMYECKOro MbILLIEHUA NMPU PELLEHUM HEPaBEHCTB.
[MprMeHeHne MaTeMaTUYeCKNX METOLOB NS PELLeHNS CoaepXXaTebHbIX 2

3a7a4 13 pasNnYHbIX 06/1acTelt HayKu 1 NPaKTUKU.
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Pa3gen 13. O6o6LatoLLee 6
NnoBTOpeEHMUE
Cogep>xaHne yyebHOro matepuan 4
71. MNoBTOPEHME BbIGOPOUHbLIX TEM AUCLUUMN/IUHBI 4 OK 01
MpakTnyecKune 3aHATUA 2 OK 02
53. Mpeobpa3oBaHune BblpaXeHNA. KoMMnieKcHble yncna. OK 03
Mpeobpa3oBaHNA TPUTOHOMETPUYECKMX BbIPKEHWNIA. PYHKLMM, NX 8& 8;"
cBoncTea 1 rpaduku. MpomssogHas. MpumeHeHne NPON3BOAHOIA. 2 OK 06
OK 07
OK 09
NTOI O 3a 2 cemecTp: 126 u: MK 1.2
Jlekuymn- 78 y MNK1.3
MP-48y
KoHcynbTauus 2
JK3ameH 6
MToro 3a Il cemecTp
Bcero no gucumninHe 6 makc- 244 y Ayp: 236 4
Jlek- 150y
NP- 86
KoHC- 2 u.

OK3aMeH- 6 u.
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3. YCNOBUA PEAJIN3ALINN YYEBHOW ANCLUMNVHbI

3.1. TpeboBaHUA K  MWUHUMa/IbHOMY  MaTepuas/ibHO-TEXHUYECKOMY
obecneyeHunto

Peanmzauma y4yebHOW OUCUMMANHLI  TPEOYyeT HanumMa Y4ebHOro KabuHeTta
«MaremaTtunka».

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,
KoHcynbTaHTl110C.,

3.2. HdhopmaLMoHHOe 06ecneyeHme 00yYeHNs

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: nna asTopusmp.
Monb3oBaresnein

2. AbgynnunHa, K. P. MatemaTuka : y4yebHuk ang Cro / K. P. AbgynnunHa, 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 : NpodobpasosaHue, 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 obpasosatesibHblin pecypc IPR SMART
[cainT]. — URL: https://www.iprbookshop.ru/94184.html (mata o6paLleHus:
30.10.2023). — Pexkum gocTyna: A asTopusmp. Monb3osartesnei
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NHTepHeT-pecypchbl:

1) Tlaseta "Matematnka" m3gatesibCKoro goma "llepBoe CeHTAbpa™”. —

Pexxum goctyna:http://mat.1september.ru
2) Martepuanbl No matematMke B EAMHON KoMnekuun  UMgPOBbIX

06pa3oBaTe/ibHbIX PECypCoB. - Pexxnm
poctyna:http://school_collection.edu.ru/collection/matematika/
3)  O6pasoBaTefibHblA MaTeMaTUYecKMin cailT Exponenta.ru. — Pexum

poctyna: http://www.exponenta.ru

4)  TMoptan Allmath.ru — Bca martematMka B OAHOM MecCTe. — Pexum
foctyna:

http://math.ournet.md

5) BcA anemeHTapHasa matematuka: CpegHaa MaTeMaTuyecKas MHTEPHET —
LKoNa. — Pexkum goctyna:http://www.bymath.net
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4. KOHTPO/1b 1 OLIEHKA PE3Y/IbTATOB OCBOEHWA YUEBHOW
ONCUNMNINHBI

KOHTpoNlb M OLUeHKa  pe3y/bTaToB

OCBOEHUA

yuyeBHOl  AMCUMN/INHBI

OCYLLECTBNSETCA NpenojaBaTesiemM B NPOLECCe NPOBEAEHNS MPAKTUYECKNX 3aHATUIA,
TECTMPOBaHUS, a TaKXKe BbIMO/HEHUS 06yYatoLLMMUCH UHAMBUAYAbHBIX 3afaHW,

MPOEKTOB, UCCNEA0BaHWA.

Pe3ynbTaTbl 06y4eHuMs
(OCBOEHHbIE YMEHWSI, YCBOEHHbIe 3HaHNS)

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);
CpaBHMBATb 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
npakTMyeckas 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
3HAYEHWNIO apryMeHTa npu pasnMyHbIX crocobax
3afaHnNA PYHKUNN

onpeaensTb OCHOBHbIE CBOMCTBA YMCOBbLIX (DYHKLMWIA,
WNNIKOCTPMPOBATL X Ha rpadmkax

CTPOUTL FPatiKM U3YUeHHbIX (YHKLWIA, UNIOCTPUPO-
BaTb MO rpadiuKy CBOMCTBA 3N1EMEHTAPHbIX (YHKLWIA

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

MMCbMEHHas CamoCTosATe/lbHas paboTa
NMMCbMEHHas KOHTPO/bHas paboTa
npakTMyecKas NpoBepKa

TecTMpoBaHMe

NHAMBMAYaNbHasA paboTa C 3NEKTPOHHbIM
YYEOHNKOM

Haxo4uTb MPOU3BOAHbBIE 3/1eMEHTaPHbIX PYHKLWIA;
MCNO/b30BaTb NPOM3BOAHYIO A8 U3YYeHWSs CBOWCTB
(DYHKLMIA N MOCTPOEHUS TpadMKoB

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

BblYMCNATL B I'IpOCTeVILLII/IX cny4dadax naowagn w

00beMbI  C  MCMONMb30BaHWEM  OMpefeneHHOro
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 KOOPAWMHATHOWM MAIOCKOCTU 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 HepaBeHCTBa,
CBA3bIBAIOLLME HEN3BECTHbIE BENNUYMHBLI B TEKCTOBbIX
(B TOM Yncne NpUKNagHbIX) 3atavax;

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

BbIMMC/IATL B MPOCTEMLLMX CMy4Yasix BePOSATHOCTU
COObITWIN Ha OCHOBE MOACYETa YMCIa UCXOA0B;

pacrno3HaBaTb Ha yepTexax " MOAENsix
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,

CTPOWTb  MpoOCTeiluMe cedveHust Ky6a, MNpU3MbI,
nupamuabl;

pellaTb  MNaHUMETPUYECKME M MpocTeime
CTEPEOMETPMYECKME  33fa4yM  Ha  HaxoXAeHwe
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:

— QNS NpaKTUYecKMX pacyeToB Mo hopMmynam,
BKMOYas  (OpMy/ibl,  COfepXKaliMe  CTemneHwu,
pagvkanbl, NorapuMbl U TPUrOHOMETPUYECKNE
(QYHKUMKW,  WCMOMb3ys  NpU  HEeoGXOAMMOCTY
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 CTaTUCTNYECKOrO
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
1CCne0BaHMI0 MPOLIECCOB W SABNEHWIA B MPUPOE 1
06LLECTBE;

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

YHUBEPCA/IbHbIV XapaKTep 3aKOHOB /IOTUKM
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/MOTUSAX U NPaKTUYECKOV

- 03HAKOMJIEHMe C LLeNIAMU U
3afila4yamu U3yveHns MaTeMaTuku
NP1 0CBOEHMU CneLmabHOCTEN

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
VHAVBULYaSTbHBIX 3afaHNI;

- OLeHKa BbINO/HEHUA

BHeayAUTOPHOM
CaMOCTOSATENIbHOIN PaboThl;

MpomeXxxyTouHasn 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
CTEeNeHu, BbIYUC/IEHNE CTEMNEHEN ¢
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:

- OL|eHKa BbIMOJIHEHUS
MUCbMEHHbIX CaMOCTOATE/IbHbIX
pabor;

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

- OLleHKa BbIMOJIHEHUS
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/I0B MeXAY
NPAMbIMUA, MPAMOIA U MNOCKOCTbIO,
MNOCKOCTSMM MO OMMCaHNIO,
pacrno3HaBaHNe NX Ha MOAENSX;

- MPYMEHEHVE 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/TbHbIX
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/IEHWE 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;

TeKyLLWii KOHTPO/b:

. OL|eHKa BbIMOJIHEHUS
MUCbMEHHbIX CaMOCTOSATE/IbHbIX
pabor;

. OLeHKa OTBETOB Npu
YCTHOM (DPOHT&/IbHOM K
NHAMBUAYaA/IbHOM 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
TPEYro/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>XHOCTM 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
TPUTOHOMETPUYECKMX YPaBHEHWIA.

PYHKLUUN

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

- 03HaKOM/IEHME C NMOHATMEM
rpadvka, onpegeneHve
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-/TMHENHON,
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 NonoXKeHus
TOYKW Ha rpagmke no ee
KoopauHaTam u Hao6opoT;

- 1CNO/b30BaHNeE CBOWCTB
(DYHKUWUIA ANsi CPaBHEHNS 3HAYEHWIA
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 QyHKLMA»,
«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 (M3MKe 1 ApYrux
06/1aCTAX 3HAHWS;

- 03HaKOMJIeHWe C MOHATUEM
paspbIBHOI NEpUOANYECKOiA
(hyHKUMM, opmynMpoBaHue
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, Npu3msbl,
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
(hYHKUWMIA, NPUMEHEHME 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;

- NHAVBUAYabHblE
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;

- OLleHKa 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/IeHMe C BUHOMOM
HbHOTOHA 1 TPEYTONbHNKOM
Mackang,

- N3yYeHne KNacCu4eckoro
onpeaeneHns BEPOSITHOCTH,
CBOICTB BEPOATHOCTW, 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 (hyYHKLWIA AN1si peLeHmns
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(OPMALIMOHHBIX 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 BbIYMCIEHNSAX
(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.

OnpefeneHvie paBHOCUIBHOCTU BbIPXKEHWI C pafuKanamu.
PeLleHne nppaumoHabHbIX YPaBHEHUI.

O3HaKOM/IEHVE C MOHSATUEM CTEMNEHU C LeliCTBUTEbHbIM
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,
COZlepXKaLLmMX CTeneHu, MPUMeHss CBOMCTBA. PeLlueHme
MoKa3zaTesIbHbIX YPaBHEHWIA.

O3HaKoM/IeHVE C MPYMEHEHMEM KOPHEN 1 CTeneHen npu
BbIUMC/IEHUN CPeLHUNX, AeNleHUN O0Tpe3Ka 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 v
NX CBSA3M C rpaflyCHOM Mepoil. N306paxKeHme YrioB BpaLleHus
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Ha OKPY)XHOCTW, COOTHECEHWE BENMYMHbI YT/ia 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 TPUTOHOMETPUM: (POPMY bl
MPOCTENLLNX C/TOXKEeHWS, YABOEHUS, Npeobpa3oBaHNs CyMMb!
TPUrOHOMETPUYECKNX TPUrOHOMETPUYECKNX (DYHKLMIA B MPOU3BEAEHME 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
(NpuBeaeHUe K TMHENHOMY, KBagpaTHOMY, MeTOj,
Pa3nNOXeHNA Ha MHOXWTENN, 3aMeHbl NepeMeHHO) npu
peLLeHNN 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 HENPepPbLIBHOCTU
(QyHKUMN

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

O3HaKOoM/IeHVE C NOHATWEM Fpadinka, ornpeaeneHme
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. Mprmepsl
(hYHKLUMOHaNbHbIX
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 NOHATYS 06paTHOI (yHKLMM, OnpeaeneHne Buaa
1 NOCTPOEHME rpadika 06paTHOR (hyHKLMM, HAXOXKAEHWE ee
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obnacTw onpefeneHns n 06nacTy 3HauYeHuid. 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
CTeneHel 1 norapugmMos.

[MocTpoeHue rpagiMKoB CTENEHHbIX U IOrapUPMUYECKMX
(hYHKLMIA.

PeLLeHMe nokasaTe/ibHbIX 1 NorapuiMUUecKnX ypaBHeHUn v
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 CBOCTB TaHreHca 1 KOTaHIreHca,
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
YMCMIOBOTO pPsfa Ha MPUMEPE BbIYUCIEHNS CYMMbI
6eCKOHEYHO Y6bIBaOLLE FeOMETPUYECKON NPOrpeccuin.
PeLuieHMe 3aa4 Ha NPYMeEHeHNe (POPMY/ibl 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.
YcBOeHWe npasun AndhepeHLMpoBaHns, Tabnmubl
MPON3BOAHBIX 3/IeMEHTapPHbIX PYHKLUMIA, MPUMEHEHWE A/15
AnhdepeHUMpoBaHMa (DYHKLMIA, COCTaBEHNS YpaBHEHUS
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 BbIYUCIEHNSA NEPBOOOPA3HON 1 TEOPEMbI
HbloTOHa— JlenbHMua.

PeLLeHVe 3aay Ha CBA3b NepBOOOPa3HON 1 ee NPON3BOAHOMN,
BblUMC/IEHVEe NePBOO6PA3HON ANA AaHHON (PYHKLNK,
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 3arncy 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 € 06LLMMY BONPOCaMM PeLLEHNSA HEPaBEHCTB
1 UCMO/b30BaHNe CBOMCTB M rPatiMKoB (DYHKLMIA Npw
peLLeHNN 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
peLLeHn KOMBMHATOPHbIX 3a4au.

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,
CBOICTB BEPOATHOCTU, TEOPEMbI O CYMME BEPOSTHOCTENA.
PaccMoTpeHVe NPYMEPOB BbIYMCIEHNS BEPOSATHOCTEN.
PeLleHMe 3aa4 Ha BblUMC/IEHNE BEPOSTHOCTEN COOLITUIA

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.
Pacno3HaBaHVie Ha YepTeXxxax U MOLeNsX pas/IMyHbIX Cyyaes
B3aVIMHOI O PacrosioXKeHMs MPAMbIX U NIOCKOCTEN,
apryMeHTUpPOBaHVE CBOMX CY>KAEHUIA.

dopmynrpoBaHve onpesaeneHunia, 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
MepreHANKYNAPOB N HAKIOHHBIX K MI0CKOCTU, MPAMbIX,
napaniefibHbIX NJI0CKOCTEN, YT/I0B MeXAY MPAMOWA 1
MIOCKOCTbI0 M 060CHOBaHWE MOCTPOEHMS.

PeLleHMe 3a7a4 Ha BblUMC/IEHWE 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 Napasine/lbHOro NPOeKTUPOBaHNA
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 N300paXeHNAX 1 MOLENSX MHOFOrPaHHMKOB.
BbluncneHve NMHENHbIX 3/1EMEHTOB U YI/10B B
MPOCTPaHCTBEHHbIX ,KOH(UIYypaLmax, aprymeHTMpoBaHve
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.
MpUMeHeHWe CBONCTB CUMMETPUM MPY peLleHn 3aau.
cnonb3oBaHve NproBpeTeHHbIX 3HaHWUIA 41 UCCNefoBaHUA
1 MOZE/IMPOBAHNS HEC/IOXKHbIX 3a4au.
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Tena 1 NoBePXHOCTU
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.

[MpyMeHeHNe CBOMCTB CUMMETPUM NP PELLEHNN 3a[a4 Ha
Tena BpaweHusi, KOMOMHaLMIO Ten.

1306pakeHne OCHOBHbIX KPYT/bIX TEN U BbINOHEHWE
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 TeN BpaLLeHWs.
O3HaKoM/IeHVEe C METOLOM BbIUMCIEHNSA NIOWaaN
MOBEPXHOCTN Cepbl.

PeLleHMe 3aa4 Ha BblUMC/IeHME NoLaget NoOBEPXHOCTU
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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NToroeas KOHTpPO/sibHas paboTa nNo ANCUUnnHe
«MaTtemaTuka»
3a 1 cemecTp
BapuaHT Nel

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

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

} 125\¢ (2566
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,
. 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



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 «OT/IMYHO» HEOOXO0AMMO PEeLUNTb 3aaHuns Noj,
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 C0S2X =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.  PelUnTb 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).

47



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

["pagmyeckoe peLLeHne ypaBHEHWNIA U HEPABEHCTB
[MpaBunbHbIE U NONYNPaBU/IbHbIE MHOFOrpaHHUKN
KoHuMyeckune ceveHns n NxX NpUMeHeHMe 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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