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1. OBLUAA XAPAKTEPUCTUKA PABOYEN MPOrPAMMBI
YYEBHOI O NMPEAMETA

1.1. Mecto y4yebHOro npegmMeTa B CTPYKTYpe  OCHOBHOM
npodeccuoHaibHON 06pa3oBaTeIbHON NPOrpamMmbl

YyebHblii npegmeT «MaTemMaTuKa» SIBASETCA  00S3aTeNbHON  YacTbio
006LLLe06pa3oBaTebHOM NOArOTOBKMU OCHOBHOW npodeccroHasibHOM
o6pa3oBaTenbHOM Mporpammbl - MNPOrpaMMbl MOATOTOBKM KBaMULMPOBAHHbIX
paboumx, cnyXxawmx no  npodeccun 15.01.38  Onepatop-Hanagumk
MeTas1/1006pabaTbIBatoLLMX CTaHKOB.

1.2. Llenn v nnaHnpyemble pe3y/ibTaTbl 0CBOEHUS YUYeOHOro npeamerta

1.2.1 Llenn ocBoeHMs y4ebHOro npeameTa

CopepxxaHue nporpaMmbl 06LLe0bpa3oBaTe/IbHOro npegmera
«MaTtemaTka» HanpaeleHO Ha [OCTMXKeHWe pe3ynbTaTOB ee W3Yy4YeHus B
cooTBeTcTBUM C TpeboBaHuaMn ProC COO ¢ y4yeTOM MPOECCUOHASTBHOM
HanpaeneHHocT ®IrOC Cr10. MpuopuTETHLIMU LENAMU 00Y4YeHUs MaTemMaTuke
ABNAOTCA:

- (DOPMMPOBaHME  LEHTPa/ibHbIX ~ MaTeMaTUYeCKUX MOHATMIA  (YKCho,
Be/lYMHA, reoMeTpuyeckad qurypa, rMepemMeHHas, BepPOATHOCTb, (YHKLMS),
obecrneunBaloWNX MPEeMCTBEHHOCTb W MEPCMNeKTUBHOCTL  MaTeMaTU4ecKoro
06pasoBaHns 00y4aroLLMXCS;

- nojBefeHne 00y4yatoLmxca Ha AOCTYNMHOM A1 HUX YPOBHE K OCO3HAHMIO
B3aMMOCBA3N MaTemMaTVKU U OKPY>XKatoLero Mupa, NoHMMaHue MaTteMaTUKM Kak
4acTy 00LLEel KyNbTYpbl Ye/IOBEYECTBA,;

- pasBuTUe WHTENNEKTYalbHbIX M TBOPYECKMX  CMOCOGHOCTEN
obyyvarolmxcsa, Mo3HaBaTe/lbHOW  aKTUBHOCTW, WCC/eA0BaTe/IbCKUX  YMEHWA,
KPUTUYHOCTW MbILLSIEHUS, UHTEpeca K N3yYEHNIO MaTeMaTuKW;

- (hopMUpoBaHMe  (DYHKLMOHA/IbHON  MaTeMaTUYecKoi  rpamMOTHOCTY:
YMeHUa pacrno3HaBaTb MaTemMaTM4ecKue acrekTbl B peasibHbIX >KU3HEHHbIX
CUTYaumsx M Mpu M3yyeHUM APYrux AUCLUMNIINH, NPOSBIEHUS 3aBUCUMOCTEN U
3aKOHOMEpPHOCTEN, (POPMYyNIMpoBaTb KX Ha A3blke MaTemaTMKh M C03[4aBaTb
MatemaTuyeckne MOAenun, NPUMEHSTb OCBOEHHbI MaTemMaTMyecKuin annapart A/
PELUeHNss  MPaKTUKO-OPMEHTUPOBaHHLIX  3aday, 3adad  MpPoecCUOHa/IbHOW
[eaTeNlbHOCTU, MHTEPNPETUPOBATL U OLeHUBATL NOSTYYEHHbIE PesynbTarThl.



1.2.2 TnaHupyeMble pe3y/ibTaTbl 0OCBOEHUSA YUeOHOro npeamMeTa

Oco60e 3HaveHne YYeOHbIn NpeaMeT UMeeT Npu POPMUPOBAHUN N Pa3BUTUM OBLLIMX U NPOKECCMOHANbHBIX KOMMETEHLNI,
a TaKXKe COOTBETCTBYHOLUMX MM pe3ynbTatam 0by4veHus cornacHo ®rOC COO.
MnaHnpyemblie pe3ynbTaTbl 06yUYeHUSA

KomneTeHuunun (OK, MK)

OK 01. Bblbupatb crnocoobsl
peLLeHus 3agauy
npoeccnoHanbHou
[eAaTeIbHOCTH
NPUMEHUTENBHO K Pa3NNYHbIM
KOHTEKCTaM

O6ume
JIP23 - TrOTOBHOCTbL K TpyAy, OCO3HaHue
LIEHHOCTN MacTepcTBa, TPYLON06UE;
nrP24 - FrOTOBHOCTb K  aKTMBHOW
[lesTeNIbHOCTK TEXHONOrMYECKOA 7
couuanbHom HanpaBNeHHOCTH,
CMOCOBHOCTb MHULMMPOBATbL, MNIaHUPOBAaTb
N CamMOCTOATENIbHO  BbIMOMHATL  TaKyto
LeATe/IbHOCTb;
NP25 - wuHTepeCc K pas3MyHbIM Cciepam
npogeccroHaNbHOW AeATeNbHOCTH, YMEeHMe
COBepLlaTb 0CO3HaHHbIN BbIGOP OyayLlei
npogeccun U peain3oBbiBaTb COOCTBEHHbIE
YXU3HEHHbIEe NMaHbl;
MP1 - camocToATe/lbHO JOpMyNNpPoBaTh U
aKTyasm3npoBaTb npobnemy,
paccMaTpuBaTh ee BCECTOPOHHE;
MP2 - ycTaHaBNMBaTb CYLUECTBEHHbIV
MPU3HaK WM OCHOBaHWUA [N15 CPaBHEHWS,
KnaccumKkauum 1 06006LLeHNS;
MP3 - onpegensatb Lenn [eATeNbHOCTH,
3afjaBaTb MapameTpbl W  KpPUTEPUU KX
LOCTVKEeHWS,
MP4 - BbIBNATL  3aKOHOMEPHOCTU U
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OucumnnnHapHble
MP61 —BnageHne meTodamm [OKasaTeNbCTB, arOpUTMamMu peLLeHus
3afa4; yMeHve popmynuposath OMpeseneHusi, akCMoMbl 1 TEOPeMbl,
NPUMEeHATbL WX, NPOBOAWUTL [AOKa3aTeNbHble PacCYy>KAeHUs B Xofe
peLueHns 3agay;
MP62 - ymMeHWe onepupoBaTb MOHATUAMMW: CTEMEHb YKUCNa, Norapuim
yuncna; yMeHve BbIMOMHATL BblUMC/IEHME 3HaYeHUI 1 Npeobpa3oBaHus

BbIPXKEHWI CO CTeneHsAMM W norapumamu, npeobpa3oBaHUs
APO6HO-pPaLMOHa/IbHBIX BbIPOKEHWIA;

MP63 - yMeHMe onepupoBaTb  MOHATUSMW:  PaLMOHasbHbIE,
MppaunoHanbHble, MNOKasaTe/lbHble, CTEMeHHble, 0rapupmMmMyecKue,

TPUrOHOMETPUYECKME YPaBHEHUA N HEPABEHCTBA, UX CUCTEMbI,

MP65 - yMeHVe onepupoBaTb MOHATUAMU: pauuOHaNbHas (YHKLUNWS,
rokasaTtenbHad (QYHKUWA, CTeneHHad QYHKUWA, forapupmMuyeckas
(YHKUMSA, TPUTOHOMETPUYECKME (PYHKUMKM, 06paTHble (PYHKLMHK;
YMEeHMe CTPOUTb TpapvikM  U3Y4YeHHbIX (YHKUWIA, WCMONb30BaTh
rpavkv npu n3y4yeHUM NPOLLECCOB W 3aBUCMMOCTER, MPU peLleHnm
3afa4 13 gpyrux y4ebHblX NpeAMeToB W 33fay U3 peasibHOW XXU3HW;
BblpaXkaTb (hOPMYiamy 3aBUCUMOCTU MeXAy BeNnYnHamu;

MP66 - ymeHWe peluaTb TEKCTOBble 3afayM pasHblX TUMOB (B TOM
yuncnie Ha NPOLEHTbI, A0 U YacTu, Ha ABWKeHWe, paboTy, CTOUMOCTb
TOBApPOB W YC/yr, Hanoru, 3ajaqn u3 06nacty ynpasneHns MNYHbIMA U
CeMeliHbIMM  (hMHaHCaMK); COCTaBMIATb  BbIPAXKEHUS,  YpaBHeHUs,
HepaBeHCTBa W WX CUCTEMbl MO YCNOBMIO 3ajayl, WCCNefoBaTb



npoTMBOpeYmns B
ABNIEHUSIX;
MPS -

paccMmaTpmnBaeMbIX

BHOCUTb  KOPPEeKTUBbI B
[leaTeNbHOCTb, OLEHMBaTb COOTBETCTBME
pe3ynbTatoB  LENAM, OLEHMBaTb  PUCKU
nocneacTBUA AeATENbHOCTH;

MP6 - pa3BmBaTb KpeaTMBHOE MbILLNEHWE
NPV PeLLEHNMN YXXN3HEHHbIX NPobem;

MP12 - BbIAABNATb NPUYNHHO-
CNeACTBEHHbIE CBA3M W aKTyalInsmpoBsaTtb
3agady, BblABWraTb rMMoTesy ee peLleHus,
Haxo4auTb aprymMeHTbl A/ AOKas3aTenbCTBa
CBOVIX YTBEPX[EHWI, 3aAaBaTb MapameTpbl
N KpUTEPUW peLeHuns;

MP13 - aHanu3upoBaTb MOMyYEHHbIE B
X04e  pelleHWs  3afaunm  pesynbTaThl,
KPUTUYECKN OLEHMBATb MX LOCTOBEPHOCTD,
NMPOrHo3“poBaTb  M3MeHeHMe B HOBbIX
YCNoBuSX;

MP17 - yMeTb MNepeHoCUTb 3HaHMA B
no3HaBaTe/lbHYH0 M MPaKTUYecKyo 0651acTu
YXU3HeJeATeIbHOCTY;

MP18 - yMeTb MHTErpmpoBaTb 3HaHWA U3
pasHbIX NPeAMETHbIX 06/1acTeN;

MP19 -  BbigBUratb  HOBble  MAew,
npegnaratb  OPUTrMHa/IbHbIE  MOAXOAbI W
peLueHus

NosTly4eHHOE peLLeHNne 1 OLeHMBaTb NPaBLONOL06HOCTbL pe3yNbTaToB;
MP69 - ymeHWe onepupoBaTb MOHATUAMM: TOYKA, NpPAMas, NJI0CKOCTb,
NMPOCTPaHCTBO,  [BYrPaHHbIA  Yron, CKpeliMBaroLmecs npsmble,
napanfeNibHoOCTb M NePneHanKyNAPHOCTb NPSMbIX W NIOCKOCTEN, Yron
MeXay NpsAMbIMKA, Yron Mexay npsMor U MA0CKOCTbIO, Yrof Mexay
MIOCKOCTAMW, pPacCcTosiHWE OT TOYKM [0 MNJIOCKOCTW, pacCTosHWe
MeXay NpsMbIMK, PacCTOfHWE MeXAy MOCKOCTAMU;  YMeHue
MCMO/Mb30BaTh MPU peLleHnn 3agay M3yyeHHble (aKkTbl N TEOpPEMbI
NNaHUMETPUX; YMeHVE OLEeHMBaTb pasMepbl 0OBbEKTOB OKPYXKatoLLEero
MUPa;

MP610 - ymeHue onepmpoBaTb MOHATUAMMU: MHOFOrpaHHUK, CeYyeHue
MHOrorpaHHvKa, Ky6, napannenenvnes, npusma, nupamuaa, gurypa un
MOBEPXHOCTb BpalleHWs, LUWAWHAP, KOHYC, Lap, cdepa, CeyvyeHus
(urypbl  BpalleHUs, MIOCKOCTb, Kacarolaacs cgepbl, LWUAMHAPa,
KOHyCa, nnowafib MOBEPXHOCTU nupaMuAbl, MpU3Mbl,  KOHYCA,
UMNuHApa, naowaas cdepbl, 06bEM  Kyba, MPAMOYrofbHOro
napannenenunega, nupamuibl, NpuU3sMbl, LUAUHAPA, KOHYCa, Lapa;
YMeHWe n306paxaTb MHOrOrpaHHWKM U MOBEPXHOCTU BPALLEHUS, KX
CeYyeHMss OT PyKW, C TOMOLULI0 YEepPTeXHbIX WHCTPYMEHTOB U

3N1EKTPOHHbLIX  CPEACTB; YMEHMe pacrno3HaBaTb CUMMETPUIO B
NPOCTPaHCTBE; YMEeHNe pacrno3HasaTb NpaBu/ibHble MHOTOrpaHHUKMY,
MP611 — yMeHVe oOnepupoBaTtb  MOHATUAMW.  [BUXKEHWE B

NPOCTpaHCTBe, MNOAOOHbIE (Urypbl B MPOCTPAHCTBE; WCMO/b30BaTb
OTHOLLUEHWe nowanein NoBepxHOCTeil M 06BbEMOB MOAOGHBLIX PUryp
npw peLLeHnmn 3aay

MP612 - yMeHWe BbLIYUCNATL TEOMETPUYECKUE BeNUUYUHBI (4NNHA,
yron, nnowagb, 00bem, nowaas MOBEPXHOCTW), UCMOMb3yA
N3yyeHHble hopmybl N METOLbI;

MP613 - ymeHMWe onepupoBaTb MOHATUAMMK: NPAMOYro/fibHasa cUcTema



KOOPAMHAT, KOOPAMHATbI TOYKW, BEKTOP, KOOPAMHATLl BEKTOpa,
CKa/iApHOe Mpou3BefeHMe, Yro MeXay BEeKTOopaMu, CyMMa BEKTOPOB,
NMpou3BeAeHNe BEKTOPA Ha YMC/O; HaxXO4UTb C MOMOLLLIO M3YYEHHbIX
(hopMyn KOOpAMHATLI CepeiMHbl OTPe3Ka, PacCcTosiHMe MeXay ABYMS
TOYKamu;

MP614 - ymeHue BbIOMPATb MOAXOLALLMA M3YUYEHHbIA MeToL ANA
pelleHns  3ajayn, pacrosHaBaTb  Marematuyeckme  (akTbl U
mMaTeMaTuyeckne MoLenn B NPUPOLHbLIX U OOLLECTBEHHbIX ABNEHUAX, B
MCKYCCTBE; YMeHWe NPUBOLUTL NPUMEPbI MAaTEMATUYECKUX OTKPbITUIA
POCCUIACKOW 1 MMPOBOI MaTEMATUUECKON HayKu;

MPyl - yMeHWe onepupoBaTb MOHATUAMM: OMNpefenieHve, akcuoma,
Teopema,  CNefCcTBMe,  CBOWCTBO,  MPWU3HaK,  [0Ka3aTe/bCTBO,
paBHOCWU/IbHbIE (DOPMY/IMPOBKK; YMEHWe (hopMy/MpoBaTb 0bpaTHOe U
MPOTUBOMNONOXHOE  YTBEPXAEeHWe,  MPVBOAUTL  MPUMepbl U
KOHTPMpMMepbl, WUCNO/b30BaTb METOL MATEMAaTUYECKON WHAYKUMU;
MPOBOAUTL  [OKa3aTeflbHble PacCyXAeHWs Mpy  pelleHun 3ajad,
OLeHMBATb /TOrMYECKYHO NPaBUIbHOCTb PACCYXAEHWIA;

MPy2 - yMEHMe  OMnepupoBaTb  MOHATMAMU:  MHOXECTBO,
NMOAMHOXECTBO, Onepauuu Haj MHOXEeCTBaMu, YMEHWe UCMO01b30BaTh
TEOPETUKO-MHOXECTBEHHbI  annapar  A/19  ONUCaHWUs  peabHbIX
MPOLLECCOB Y ABNEHUIA W NP peLUeHUn 3agad, B TOM YWCNE U3 ApYrux
y4eOHbIX NPeameTOoB;

MPy3 - yMeHWe onepupoBaTb MOHATUAMWU: rpad, CBA3HLIA rpad,
[iepeBo, LMK/, rpag) Ha MaoCcKOCTW; YMeHVe 3afaBaTb WM OMWCbIBATb
rpadbl pasnUyHbIMK Crocobamu; MUCMosb30BaTh rpagbl NPU peLLeHnm
3ajay;

MPy7 - ymeHue onepnpoBaTb NOHATUAMMWN: TOXAECTBO, TOXKAECTBEHHOE
npeobpasoBaHve, ypaBHEHWE, HepaBeHCTBO, CUCTEMa YpaBHEHUI K
HepaBeHCTB, PaBHOCWNbHOCTb YpaBHEHWI, HEPaBEHCTB W CUCTEM,



pauMOHanbHble,  MppauuoHasbHble,  MOKa3aTeflbHble,  CTEMeHHbIE,
NnorapuMUYeckre, TPUroHOMETPUYECKME YpaBHEHUs, HepaBeHCTBa U
CUCTEMbI; YMeHVe peLlaTb YpaBHEHWs, HepaBeHCTBa W CUCTEMbl C
MOMOLLbIO Pa3/INyHbIX MPUEMOB; peLlaTb YpaBHEHUs, HepaBeHCTBa W
CUCTEMbI C MapameTpoM; MPUMEHSATb YpPaBHEHWS, HEpPaBeHCTBa, WX
CUCTEMbI AN peLLleHns MaTemMaTUyecKmx 3adad v 3afay 13 pasinyHbIxX
061acTeil HayKu 1 peasibHON XU3HM,

MPy8 - yMeHMe CBOGOAHO OMEPMPOBaTb MOHATUAMW:  TpadnK
(yHKUMK, obpaTHas (YHKUMA, KOMMNO3ULMA (YHKUUA, NUHeiHas
(yHKUMA, KBagpaTUuHad (QYHKUWSA, CTENeHHas QYHKUMA C LenbiM
rnokasaTenem, TPUTOHOMETPUYECKME (hyHKLMK, obpaTHble
TPUrOHOMETPUYECKME (DYHKLMK, MOKasaTe/llbHas U norapuMuyeckas
(YHKUMK;  yMeHWe CTPOUTb  rpafMkn  PYHKUMA,  BbIMONHATH
npeo6bpa3oBaHns rpatnKoB yHKLUMNA;

YMeHVEe 1CNO/b30BaTh rpatiukn QYHKLWA ANS U3yYeHUs MPOLLEeCCcoB U
3aBMCMMOCTEN NP peLleHnn 3afay 13 Opyrux y4ebHbIX MpesMeTos U
13 peasibHON XXW3HW; BbipaXaTb (HOPMy/amMn 3aBUCUMOCTU MEXAY
BeNMYMHaMU;

YMeHVe CBOOOAHO OMEepupoBaTh MOHATUAMM: YETHOCTb (DYHKLUK,
NepUOANYHOCTb PYHKLUM, OrPaHUYEHHOCTb (DYHKLMM, MOHOTOHHOCTb
(yHKUMW, 3KCTpEMYM  (DYHKUMM, Haubonbllee W  HauMMeHbluee
3HaYeHMs  (DYHKUMW  Ha  MPOMEXYTKe;  YMeHuWe  MNpPOBOAUTb
nccnefoBaHve PyHKUMK;

YMeHVEe M1CNosib30BaTb CBOWCTBA W rpatinkyv (DYHKUWUA ANA peLleHuns
YpaBHEHWI, HepaBeHCTB M 3aday C napameTpamu; u306paxaTb Ha
KOOPAMHATHOW  MNOCKOCTM  MHOXECTBA  PELUeHW  ypaBHEHWUHN,
HEpaBeHCTB U X CUCTEM;

MPyHO - yMeHUWe orepupoBaTh NMOHATUAMU: HEMNPEPBIBHOCTbL (DYHKLNN,
acMMnTOTbl rpajgmnka (YHKUWMW, nepsas W BTOpas MNpPOM3BOAHas



(DYHKUMM, TEOMETPUYECKMIA U  (PU3NYECKUIA CMbICT NPOU3BOAHOM,
nepsoobpasHas, OnpefeneHHbIA  WHTerpail; yMeHue  Haxo4uTb
acMMNTOTbl rpadmka (YHKUMW, YMEHWe BbIYUCNATL MPOU3BOAHbLIE
CYMMbI, MPOW3BEAEHNSA, YACTHOIO Y KOMMO3ULMM (DYHKUWIA, HAXO4UTb
ypaBHeHWe KacaTe/lbHOM K rpadumky hyHKLMY;

YMeHVE WCMOoNb30BaTh MPOU3BOAHYIO NS WUCCNefoBaHUA (DYHKLWIA,
ONA HAXOX/AEHUA HaUyULLEero pewleHus B NPUKNagHbIX, B TOM YuCe
COLMNaIbHO-3KOHOMUYECKMX N (DU3NYECKKMX 3afadax, 4ns onpeneneHns
CKOPOCTM WM YCKOPeHMWs; HaxoauTb njowaanm M obbvembl duryp c
MOMOLLUBIO  WHTerpana; MpuBOAWUTL  MPUMEpPbl  MaTeMaTUYecKoro
MOZENMPOBaHNSA C NMOMOLLbIO AnddepeHLnanbHbIX YpaBHEHNI;

MPyl1l - ymeHWe onepmpoBaTb MOHATUAMW: KOMMJIEKCHOE 4KCIO,
COMPsKEHHblE  KOMIMJ/IEKCHble  uMCna,  MOAY/Nb W aprymeHT
KOMM/IEKCHOrO ~ 4yucna, (opma  3anucu  KOMMJIEKCHBLIX  YuCen
(reomeTpuyeckas, TPUrOHOMETpPUYECKas W anrebpanyeckas); yMeTb
NPoOn3BOANTb apuUiMeTUYeCKMe AeNCTBUA C KOMMIEKCHBIMW YuCnamMu;
MPUBOAWTL MPUMEPBI UCMO/b30BAHWA KOMM/IEKCHbIX YKCer,

MPyl2 - ymeHue cBOOOAHO OMEPUPOBaTL TMOHATUAMU: CpefHee
apumMeTUYeCcKoe, MeaMaHa, Hambosbllee M HavMeHbLUee 3HaYeHws,
pasMax, Aucrepcus, CTaHZapTHOE OTK/IOHEeHWe A8  OnucaHus
YMC/OBbIX [AHHbIX; YMEHWe UCCNefoBaTb CTaTUCTMYECKME [aHHble, B
TOM 4uCNe C NPUMEHEHUEM rpaduyecKnX MeTOA0B W 3MEKTPOHHbIX
CPefcTB; rpamyecknm uccnefoBaTb COBMECTHble HabMOAeHMs ¢
MOMOLLbIO AnarpaMM paccemBaHus U TMHENHON perpeccuu;

MPy13 - ymeHWe Haxo4uTb BEPOATHOCTM COObLITWIA C UCMONb30BaHNEM
rpauyecknx MeETOAOB; MPUMEHATb AN PelleHns 3agady (opmy/bl
CMOXKEHUS N YMHOXEHWA  BEPOSTHOCTEW,  (hOpMy/ny  MOJHOW
BEPOATHOCTK, opmyny BepHynnM, KOMOMHATOPHblE (haKTbl K
(hopmynibl; OLEHVBATb BEPOATHOCTU peasibHbIX COOLITUI; YMeHue



OrnepupoBaTb MOHATUAMW: CllyyaliHas BeNnMdMHa, pacrpegeneHune
BEPOSATHOCTEN, MaTeMaTUYeCKoe OXXugaHue, AUCrepcns U ctaHgapTHoe
OTK/IOHEHME C/lyYalHOW BEeNIMYMHBI, (YHKUUWM pacnpegeneHms K
MNOTHOCTW  PaBHOMEPHOrO,  MOKAa3aTeNbHOr0 UM HOPMAsIbHOro
pacrnpefefieHnii;  YMeHWe  UCMoMb30BaTb  CBOWCTBA  M3YYEHHbIX
pacrnpefeneHunii 4ns peweHns 3agay; 3HaKOMCTBO C NMOHATUSAMU: 3aKOH
OONbLWMX YKCeN, MeToAbl BbIGOPOYHBLIX WUCCNEA0BAHUIA; YMeEHMe
NMPUBOAUTL MPUMEPbLI NPOSBEHUA 3aKOHA O0/bLIMX  yucen B
NPUPOAHBIX N 06LLECTBEHHbIX ABMIEHUSAX;

MPyl4 - ymeHune cBOOOLHO OMepupOoBaTh MOHATUAMMW: TOYKA, NPsAMas,
NNOCKOCTb, MPOCTPAHCTBO, OTPE3OK, JIyY, NAIOCKWUIA Yron, ABYrpaHHbI
Yron, TPexrpaHHbIA Yron, nepecekarolmecs, napannenbHble W
CKpeLLmMBaroLLmeca npsmMble, napannenbHoCTb U NepneHanKyIsapHOCTb
NPAMBIX W NJIOCKOCTEN, YIon MeXay NpsiMbIMU, YIo Mexay npsaMoit v
M/IOCKOCTbHO, YroN MeXxay MAI0CKOCTAMU; YMEeHUe W1CMo/b30BaTh Npu
peLleHnm 3a4a4 n3yyeHHble (PaKTbl U TEOPEMbI NMJAHUMETPUN; YMEHVe
OLEeHMBaTb pa3Mepbl OOBLEKTOB B OKPY>XKalOLem Mupe; YMeHue
onepvpoBatb MOHATUAMMW: MHOrOrPaHHWK, CeYeHUe MHOrOrpaHHUKa,
NpaBWbHbLIA ~ MHOFOrpaHHWK, nNpu3Ma, nuMpamuga, durypa w
MOBEPXHOCTb BpALLEHNs, LUWAMHAP, KOHYC, LWap, cdepa, pasBepTka
MOBEPXHOCTU, CEeYeHWs KOHyCa M UWIWHAPA, napaiiesibHble 0CU Uau
OCHOBaHWMK, CeYyeHWe Lapa, MJIOCKOCTb, Kacawowascs cgepsbl,
UWAMHAPA, KOHYCa;, YMeHWe CTPOMTb CeYeHWe MHOrOorpaHHuKa,
n306paxkaTb MHOrOrpPaHHWKK, (Urypbl U NOBEPXHOCTU BPALLEHUS, WX
CeYeHusi, B TOM 4YMC/e C MOMOLLbIO 3/IEKTPOHHbIX CPEACTB; YMeHue
NPUMEHATb CBOWCTBA TEOMETPUYECKMX  (Uryp, CamOCTOSTENbHO
(hopMynupoBaTb  OMpefesieHns  u3y4vaemblx  Quryp, BblBUraTb
rmnoTesbl O CBOWCTBAX W MpU3HAKaX reoOMETPUYECKUX uryp,
060CHOBbIBATL WM OMpoBepratb  WX;  YMEeHWe  MPOBOAUTb



Knaccuukaumo  uryp no  pasfidHbIM - NpPU3HaKam, BbIMOHATb
HeobX0oAMMble LOMOSTHUTENbHbIE MOCTPOEHUS;

MPyl5 - yMeHve CBOGOAHO OMepupoBaTb MOHATMAMM: N0Waab
(urypbl, 06bem (Urypbl, BeIMYMHA Yrna, PacCTOsHWE OT TOYKU A0
MIIOCKOCTW, PacCTOfHME MeXAY MpAMbIMK, PacCTOAHVE MEXay
MIOCKOCTAMU, NowWaab ciepbl, naowaib NOBEPXHOCTU MUpaMupbl,
npusMbl, KOHyCa, LUWAMHAPA, O00beM Kyba, MPAMOYro/ibHOro
napannenenunesa, nupaMuabl, NpusMbl, UWIMHAPA, KOHYca, Lapa,;
YMeHWe HaxoauTb OTHOLLEHNe 06BbEMOB MOLOGHBIX hUTyp;

MPyl6 - ymeHue CBOOOAHO OMEpPUPOBaTbL MOHATUAMM: [ABUXKEHWE,
napansiefibHblin NepeHoc, CUMMETPUS Ha MI0CKOCTU 1 B NPOCTPaHCTBE,
noBopoT, Mpeobpa3oBaHMe MNof00OMA, MNOJOOHbIE (Urypbl; YMeHue
pacrno3HaBaTb paBHble U NOAO0OHbIE Urypbl, B TOM Y1Cie B NPUPoAe,
NCKYCCTBE, apXWUTEKTYpe, YMeHWe WCNoMb30BaTb reoMeTpUYecKune
OTHOLUEHWS, HaxOAWUTb TeOMeTpPUYecKMe BeNNYUHbI (L47MHA, Yron,
nnowaab, 06beM) NPy peLLeHn 3a4a4y U3 Apyrux y4yebHblX npesMeToB
N 13 peasibHON YXN3HMW,

MPy17 - yMeHue cBO6OAHO ONEPUPOBATb MOHATUAMUN: NPSMOYTONbHas
CUCTEMA KOOPAMHAT, BEKTOpP, KOOpAWHATbl TOYKW, KOOPAUHATbI
BEKTOpa, CyMMa BEKTOpPOB, MPOW3BEAEHNE BEKTOpa Ha 4ucho,
pasnoXXeHne BeKTopa no 6asmncy, cKanspHoe NponsBefeHne, BeKTOpPHOe
npou3BefeHve, Yrofl Mexay BeKTopamu; YMeHWe WCNoIb30BaTb
BEKTOPHbLIN M KOOPAMHATHLIN MeTOf A8 PeLUeHns reoMeTpuyecKmx
3afa4 1 3a4ad Apyrux y4yebHblX NpeLMeToB; OMNepupoBaTh NOHATUAMM:
mMatpuua 2 X 2 n 3 X 3, onpefenvTteNls MatpuLbl, reoMeTpuUYecKuii
CMbICN OnpeaennTens;

MPy18 - ymeHWe MoOLeNMpoBaTb peaslbHble CUTYyauun Ha A3blKe
MaTeMaTMKW; COCTaBNATb BblPaXKEHWUSA, ypaBHEeHWs, HepaBeHCTBa N WX
CUCTeMbI MO YC/NOBMIO 3afjauu, UCCNefoBaTb MOCTPOEHHbIE MOAeNU C



OK 02 Vicnonb3oBatb
COBPEMEHHbIe cpeacTea
rnoncka, aHanm3sa n
NHTepnpeTauum
NH(opMaLmn, n
NH(OPMaLNOHHbIE
TEXHO/I0rUN ans
BbINOIHEHNS 3agau
NpoeccMoHabHOM
LeaTenbHOCTU

NnP32 - ChopMMPOBaAHHOCTb
MMPOBO33pPeHUSs, COOTBETCTBYHOLLErO
COBPEMEHHOMY YPOBHIO PasBUTUS HayKu W
06LLEeCTBEHHON MPaKTUKW, OCHOBaHHOIO Ha
juanore  Ky/nbTyp,  CMOCOGCTBYHOLLErO
0CO3HaHWI0 CBOEro mecTa B
NOSINKY/IbTYPHOM MUPE;

MP8 - cnocobHOCTb W TOTOBHOCTb K
CaMOCTOATE/IbHOMY ~ MOUCKY  METOf0B
peLleHus MPaKTUYeCKNX 3ajau,
NPUMEHEHNIO Pas3NYHbIX MeTO0/0B
MO3HaHWS;

MP17 - ymeTb MepPeHOCUTb 3HaHUSA B

Mo3HaBaTeNlbHY M NPaKTUYECKY 06/1acTy
XU3HEeAeAaTeNbHOCTH
MP21 - BnageTb HaBblKaMu MOJMYy4YeHUA
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MCMONb30BaHMEM arnaparta anrebpbl, MHTEPNPETUPOBATL MOMYYEHHbIN
pesynbTar; CTPOMTb  MaTeMaTMyeckue MOZe/M € MOMOLLbLHO
reoMeTPUYeCKNX MOHATUIA U BE/IMYMH, pellaTb CBA3aHHble C HUMMU
NnpakTUYecKMe 3afiaun; COCTaBNATb BEPOATHOCTHYID MOLeNb U
WHTEPNPEeTUPOBaTL MOMYYEHHbIA pe3ynbTaT; pewartb MNpUKIagHble
3afauM  cpeacTBaMM  MaTemaTMYeckoro aHanmsa, B TOM  4uche
COLMaNIbHO-9KOHOMUYECKOT 0 1 (hU3NYECKOTO XapaKTepa;

MPyl19 - yMmeHMe BbIGMPaTb MOAXOAALMIA METOL ANA peLleHus
3alaun; NOHUMaHWe 3HaYMMOCTU MaTeMaTUKN B U3YyYeHUU MPUPOAHBIX
M OOLLECTBEHHbIX MPOLECCOB W ABMIEHWUWA; YMEHMe pacro3HaBaTb
NPosB/ieHVWE 3aKOHOB MaTeMaTUKW B WUCKYCCTBE, YMEHWEe MPUBOAUTH
npvMepbl  MaTeMaTUYeCKUX OTKPbITUA  POCCUIACKOM U MUPOBONA
MaTemMaTn4ecKom HayKu

P64 - ymeHVe onepupoBaTb MOHATUAMMW: (PYHKUWA, HerpepbiBHasA
(hyHKUMA, NpoM3BOAHAA, MepBoo6pa3Has, OrnpefeneHHbIN WUHTerpasn;
YMeHMe HaxoAuTb NPOV3BOAHbIE 3N1EMEHTaPHbIX (PYHKLMIA, UCNOMb3YS
CrnpaBoYHble marepuvabl; nccneposatb
B MPOCTeAWNX cnyyasax (YHKUUM HA MOHOTOHHOCTb, HaxoAuTb
Hambo/blUME W HaMMeHbLUME 3HaYeHUs (DYHKUMIA, CTPOUTL rpadmkm

MHOro4ieHoB C WUCNONb3OBaHMEM  aMmMaparta MaTeMaTU4yeCcKoro
aHa/n3a, NPUMEHATb NPOn3BOAHYIO
npu peweHnn  3apad Ha  [ABWKEHWE; pewartb NPaKTUKO-

OpPWEHTNPOBaHHbIE 33a4M Ha Hanbo/bLUNE N HaVMeHbLUVE 3HAYeHUS,
Ha HaxoX/eHune nyTu, CKOPOCTU U YCKOPeHUs

P66 - ywmeHMe pellaTb TEKCTOBble 334ayn pasHbIX TUMOB (B TOM
yucrie Ha NPOLEHTbI, AONN U YaCTu, Ha [ABMXeHue, paboTy, CTOUMOCTb
TOBapOB W YCNyr, HaNoru, 3a4a4v 13 061acTu yrnpaBneHus IMYHbIMU
N CeMEeNHbIMW (h1HaHCaMK); COCTaBNATb BbIPKEHUS, YPaBHEHWS,
HepaBeHCTBa W WX CUCTeMbl MO YCNOBWUIO 3afjayn, uUccnefosatb



MH(opMaLUMM M3 WUCTOMHMKOB  pasHbIX
TWMNOB,  CaMOCTOSTE/IbHO  OCYLLECTB/ATH
MOMCK,  aHa/iM3,  cuUcTemMaTmsaumio  ©

VHTEPNPEeTaLMI0 UH(OPMaLMN  Pa3IMYHbIX
BMAOB 1 (HOPM MpPeACTaBNEHNS
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Nosly4eHHOe peLleHne 1 OLeHMBaTb NPaBAonoL06HOCTb Pe3y bTaTos;

MP67 - ymeHMe onepupoBaThb MOHATUAMM: CpefHee apuMeTUYECKOE,
mMeAmnaHa, HanbosbLIee U HaMeHbLLee 3HaYeHUs, pasMax, aucnepcus,
CTaHAapPTHOE OTK/IOHEHWE YMCNOBOrO Habopa; YMEeHWe W3B/EKaTb,
WHTEpPNpPeTNpoBaTh MHMOpPMaLMIo, NpeacTaBieHHY0 B Tabnmuax, Ha
Auarpammax, — rpajmkax, OTPaxXarollyld  CBOWCTBA  peasibHbIX
MPOLECCOB W SABNEHWIA; NPeACTaBATb MHGOPMaLMIO C MOMOLLbLO
Tabnuy v guarpamm; UCCnefoBaTb CTaTUCTUYECKME [aHHble, B TOM
ynucne C MNPUMEHEHMEM rpaUuyecKMX MeTOLOB W  3MEeKTPOHHbIX
CPeacCTs;

MP614 - ymeHue BbIGUPaTb NOAXOAALUMIA M3YUYEHHbIA MeToA ANs
pelleHns  3afayM, pacnosHaeBaTb MaTematuyeckme (pakTbl U
maremaTuyeckme Mofenu B MPUPOAHbLIX N OOLLECTBEHHBIX SBMEHUSX,
B WCKYCCTBE, YMeHWe nNPUBOANTL NPUMEPbI MaTeMaTUYeCKNX
OTKPbITWIA POCCUIACKOIA 1 MUPOBOIA MaTEMaTUYECKON HayKK

MPyl18 - yMeHWe MOAenMpoBaTb peasibHble CUTyauun Ha fA3blKe
MaTeMaTUKN; COCTaBNATb BbIPKEHWUSA, YPaBHEHWSA, HEPaBEeHCTBA U UX
CUCTEMbI MO YC/OBUIO 3a4auu, UCCNefoBaTb MOCTPOEHHbIE MOAENN C
MCNONb30BaHMEM annaparta anrebpbl, UHTEPNPETUPOBaTL NONYYEHHbIV
pesynbTaT; CTPOUTbL  MaTemMaTU4yeckKue MOAenn C  MOMOLLbIO
reoMeTpUYecKnX MOHATUMA W BE/IMYMH, pellaTb CBSi3aHHble C HUMU
NnpakTU4eckne 3aflayun; COCTaBNATb BEPOATHOCTHYHO MOJe/b U
WHTEPNPEeTUPOBaTL MOJTYYEeHHbIN pe3y/bTaT; pewaTb MpUKnagHble
3afjauM CpeAcTBaMuM  MaTteMaTMyecKoro adanusa, B TOM  4uUche
COLMaIbHO-3KOHOMMNYECKOr0 1 (IU3NYECKOr0 XapaKTepa;

MPy19 - yMeHue BblGMpaTb MOAXOAALMA MeToh ANA peLueHuns
3afaun;  MOHUMaHWe  3HaYMMOCTM  MaTeMaTUKM B U3YYeHWUU
NMPUPOAHLIX W  OOLLECTBEHHbIX MPOLECCOB W  ABMEHWUW; YMeHUe

pacrno3HaBaTb MpPOAB/IEHNE 3aKOHOB MaTeéMaTuKn B WCKYCCTBE,



OK 03. TlnaHupoBaTb U
peann30BbIBaTb COOCTBEHHOE

npoeccMoHaibHoe n
JMYHOCTHOE pasBuTHe,
npeanpuHUMATENbCKYHO

[eAaTesIbHOCTb B
npoeccuoHanbHo  cadepe,
MCMoMb30BaTh  3HaHWUA MO

npaBoBO U (BMHAHCOBOM
rPamMoTHOCTM B Pas/INyHbIX
YM3HEHHbIX CUTYaLMAX

JIP26 — roTtoBHOCTb W CMOCOOHOCTL K
00pa3oBaHM0 UM CaMO0OpPa30BaHWUIO  Ha
MPOTSHXKEHNMN BCEN YKN3HM,

MP8 - cnocobHOCTb W TOTOBHOCTb K
CaMOCTOATENIbHOMY ~ MOWUCKY ~ METOZ0B
peLLeHns MpaKTUYeCcKnx 3ajau,
NMPUMEHEHNIO Pa3NUHbIX MEeTO/0B
Mo3HaHus,

MP17 - yMeTb MepeHOCUTb 3HaHMA B

No3HaBaTe/IbHYIO N MPaKTU4YeCKYHO obnactu
XNSHEOEATENTbHOCTH
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yMeHVe  MpUBOAUTL  MPUMEPbI  MaTeMaTUYECKUX
POCCUIACKOI 1 MUPOBOI MaTEMaTUYECKOA HayKK

MP61 - BnageHvie meTofaMm [0Ka3aTe/IbCTB, a/ITOPUTMaMM pPeLLeHuns
3afay; ymeHvie opmynvMpoBaTh OonpeseneHns, akCUoMbl 1 TeOpeMbl,
NMPUMEHATb KX, NPOBOAWUTL [OKa3aTeNlbHble PacCy>kAeHus B Xofe
peLleHns 3aday;

MP64 - yMmeHWe onepuvpoBaTb MOHATUAMMU: (YHKUMA, HenpepbroHas
(hYHKUWS, Npou3BoAHas, nepBoobpasHas, OnpefesneHHbIA WHTerpan,
YMeHWe Haxo4uTb NPON3BOAHbIE 3N1IEMEHTaPHbIX (YHKUWIA, UCNONb3ys
CMpaBOYHble MaTepuasibl; WCCNefoBaTb B MPOCTEWLUMX — Cy4asx
(YHKUMM HA MOHOTOHHOCTb, HaxOAWTb HaMbO/bLUMe WU HavMeHbLUVe
3Ha4YeHUs  (OYHKUWIA;  CTpOUTb  rpaMkM  MHOrQYIEHOB  C
MCMonb30BaHWeM anmnapata MaTemMaTU4YecKoro aHanusa, MNpPUMeHATb
MPOV3BOAHYHO MpPU pPeLleHnn 3afa4 Ha [BUXEHWE; pellaTb NpakTUKO-
OPUEHTMPOBAaHHbIE 33424 Ha HaMbo/bLUMe U HaMEHbLUME 3HAYeHUS,
Ha HaxX0XKAeHre NyTn, CKOPOCTU U YCKOPEHUS;

MP65 - ymeHWe onepupoBaTb MOHATUAMMW: pauUMOHaIbHaA (PYHKLUA,
rnokasaresibHasd (OyHKUMA, CTerneHHas QyHKUuA, forapugmuyeckas

OTKPbITUIA

(DYHKUWS, TPUrOHOMETPUYECKME (YHKUUKU, 0bpaTHble (YHKUMK,
YMeHWe CTPOUTb rpafuKkn M3YYeHHbIX (YHKUUA, WUCMONb30BaTb
rpavku npu N3yYeHum npoLeccos

1 3aBMCUMOCTENR, MpY peLleHnn 3agay 13 Apyrnx yyebHbIX npeamMeToB
N 3a4a4y M3 peaslbHOW XXM3HW; BbipakaTb (HOpPMynaMu 3aBUCUMOCTU
Mexay BeiMynHamu,

MP66 - yMeHue pellaTb TEKCTOBble 334aylM pasHbiX TUNOB (B TOM
yncne Ha NPOLEHTHI, JONN U YacTW, Ha ABWXeHMWe, paboTy, CTOMMOCTb
TOBapOB M YCyr, HAI0W, 3afa4n U3 061acT YNpaBieHns IMYHbIMU 1
CeMEeNHbIMM  (MHAHCaMW);  COCTaBNATb  BbIPXKEHWUS,  YpaBHEHUS,
HepaBeHCTBA W WX CWUCTEMbI MO YCNOBWUKO 334ayun, WUCCNefoBaTb
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No/Tly4eHHOE peLleHne U OLeHMBaTb NPaBAonof40oHOCTb Pe3y/bTaToB;
MP67 —yMeHWe onepupoBaTb MOHATUAMM: CpeaHee apuhMeTUYECKOE,
meauaHa, Hanbonbluee Y HaMeHbLUee 3HaYeHNs, pasmax, AUCMepCus,
CTaHJapTHOe OTK/IOHEHWE YMC/IOBONO0 Habopa, YMeHWe W3B/eKarTb,
NHTEPNPeTUpOBaTh MH(OPMaLMIO, MNPeACTaBleHHYO B Tabnmuax, Ha
Amarpammax, rpafmkax, oTpaxaroLLyto CBOMCTBA peaslbHbIX NMPOLEeCcCoB
N ABNEHWIA;, NpPeACTaBNATb MH(OPMaUMIO C MOMOLWbB0 Tabnuy u
AnarpamMm; WccnefoBaTb CTaTUCTUYECKME [aHHble, B TOM 4ucnie ¢
NpUMeHeHVeM rpanmyeckux MeToA0B M 3/IEKTPOHHBIX CPeACTB;

MP68 - yMeHWe oOnNepupoBaTb MOHATUAMW: C/yYalHbIA OMbIT ©
Cly4yailHoe Co6bITUe, BEPOATHOCTb C/y4yallHOro COOLITUSA; YMEHWe
BbIYNCNATb BEPOATHOCTb C MCMOJIb30BaHMEM rpafuyecKnx MeTOLOB;
NPUMEHATL  (POPMY/IbI  CMIOXKEHUS U YMHOXEHUS| BEPOSTHOCTEN,
KOMOUHATOPHbIe (hakTbl U (hopMy bl NPU PEeLLIeHNN 33faY; OLEeHMBATb
BEPOATHOCTU  peaslbHbIX COObITWIA; 3HAaKOMCTBO CO  C/lyYalHbIMWU
Be/IMYMHAMW; YMeHWe MpPUBOAUTL MPUMEPbl MPOSBEHNA 3aKoHa
60/MbLUNX YCEN B NPUPOAHBIX U 06LLECTBEHHbIX ABNIEHUSAX;

MP614 -  ymeHWe BbIGUPaATb MNOAXOAALLMIA WN3YUYEHHbIA METOf
ONA  pelleHWs  33dayv, pacrnos3HaeaTb Marematuyeckue  (PaKTbl
N MaTeMaTUyecKmne mMofenn B NPUPOAHBIX U 06LLECTBEHHbIX ABMIEHUSAX,
B WCKYCCTBE; YMeHMe TMpUBOAMTL MPUMepbl  MaTemMaTU4ecKumx
OTKPbITWIA POCCUIACKOIN 1 MMPOBOI MaTemMaTU4ecKon HayKu

MPy4 - ywmeHue CBOGOAHO OMEpMpoBaTb MOHATUAMU: COYETaHme,
nepecTaHOBKa, YMCN0 COYETaHWA, YUCNO MNepecTaHOBOK; OUHOM
HbOTOHA; YMeHVe NPUMEHSATb KOMOMHATOPHbIE (PaKTbl U PacCy>XAeHMS
LNA peLleHns 3aay;

MPy9 yMeHue cBO60OAHO onepupoBaTb NMOHATUAMMU:
rnocnefoBarte/ibHOCTb, apumeTmyeckas Nporpeccus, reomeTpuyeckas
nporpeccusi, 6eCKOHeYHO YO6bIBAKOLLAA reOMeTpUYecKas Nporpeccus;
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yMeHVe 3afasaTb MOCNefoBaTeNlbHOCTU, B TOM 4uMCNe C MOMOLLbHO
PEKYPPEHTHBIX popMy/T;

MPyHO - yMeHKe onepupoBaTtb MOHATUAMMW: HEMPEPLIBHOCTb (PYHKLUNN,
acuMNTOThl rpadmka (yHKUMKW, nepBas M BTOpas NPOU3BOAHasA
(DYHKUMM, TEOMETPUYECKMIA W (PU3NYECKUIA CMbICAT MPOU3BOLHOM,
nepBoo6pasHas, OnpefefieHHbId  WHTerpas; YMeHWe  HaxoauTb
acMMNTOTbl rpafuka (YHKUMKW; YMEHWE BbIYUCMATL MPOU3BOAHbIE
CYMMbl, MPOU3BEAEHNS, YACTHOrO U KOMMNO3MLUMKA (DYHKLWIA, HaXoauTb
ypaBHeHWe KacaTe/lbHON K rpagnky (hyHKUMK,

YMEHMe MCMnob30BaTb MPOU3BOAHYIO A1 UCCNefoBaHUs (YHKUNNA,
LANA HaXOXXAEeHUA Hauyyllero pelleHns B NPUKNagHbIX, B TOM Ynche
COLMaIbHO-3KOHOMUYECKMX 1 (PU3NYECKNX 3afadax, A48 onpeaeneHus
CKOPOCTM W YCKOPEHWS; HaxoauTb naowaanm u obbvembl ¢uryp ¢
MOMOLLUGIO  WHTEerpana; nMpuBOAWUTL  MPUMEPbl  MAaTeMaTUYeCKOro
MOZENNPOBaHNSA C NOMOLLBIO AnddepeHLmManbHbIX YPaBHEHW;

MPyl2 - ymeHWe CBOGOAHO OMNEpPUPOBaTb MOHATUSMWU: CpefHee
apumeTUYeCcKoe, MeamaHa, Hambosbllee M HavMeHbLUee 3HaYeHus,
pasMax, [Aucrepcus, CTaH4ApTHOe OTK/IOHEHWe A/  OnucaHus
YMCMOBbIX [aHHbIX; YMEHWe WCCNefoBaTh CTAaTUCTUYECKME JaHHble, B
TOM 4YuUCNe C NPUMEHEHMEM TpaMyecKnx METOLOB M 3/IEKTPOHHbIX
CPeACTB; rpauyeckm uccnefoBaTb COBMECTHble HabntofeHus ¢
NMOMOLLbHO AMarpamm paccemBaHust U TMHENHOW perpeccuu;

MPy13 - yMeHVe Haxo4uTb BEPOATHOCTU COObITUI C MCNONb30BAHNEM
rpauyeckux MeTOZO0B; MPUMEHATb ANS pelleHns 3agady (opmynbl
CMIOXEHUA UM YMHOXEHUS  BEpOATHOCTEN,  (hopmynly  MOJIHOM
BEPOATHOCTW, hopmyny BepHynin, KOMOGWHATOPHble (haKTbl U
(hOpMynbl; OLEHMBATb BEPOATHOCTU peasibHbIX COObITUIA; yMeHue
onepupoBaTb MOHATUAMW:  C/lyYailHas BeNnYuHa, pacnpegeneHve
BEpOATHOCTEN, MaTeMaTUYecKoe OXugaHve, Aucnepcus U cTaHgapTHoe



OK 04.
B3aMMO/eNCTBOBaTb

KOMaHAe

AhpekTmBHO JIP34 - 0CO3HAHWE LIEHHOCTU Hay4HOIA
N [eaTenlbHOCTW, FTOTOBHOCTb OCYLUECTBNATb
paboTaTb B KOMNEKTMBE W MPOEKTHYIO "

nccnefoBaTe/bCKyHo
[leaATeNbHOCTb UHAMBUAYANILHO U B Tpynne
MP28 - BnafeTb pasIMYHbIMK Crnocobamu
06LLeHMS 1 B3aMMOAENCTBIS;

MP31 - noHuMMaTb W  WCMO/Mb30BaTb
npevMyLLecTsa KOMaHZHOW n
NHAMBUAYaNTbHOWN PaboThl;

MP33 - npuHMMaTb UeAu COBMECTHOM
[leaTenlbHoCTH, OpraHv3oBbIBaTb 7
KOOpAMHMPOBaTb  AeWCTBUA MO ee
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OTK/IOHEHME C/lyYallHOW  BENMYMHbI, (PYHKUMKW pacnpefenceHus u
MIOTHOCTM  PaBHOMEPHOro,  MOKasaTe/lbHOro 1 HOPMa/lbHOro
pacrnpefeneHnin;  ymeHuWe  WCMOMb30BaTb  CBOMCTBA  M3YYEHHbIX
pacrnpefeneHvnin Ans peweHns 3agay; 3HakOMCTBO C NOHATUAMMU: 3aKOH
OONbLWMX YunCen, MeToAbl BbIGOPOUHbIX WCCNEeLOBaHWUIA; YMeHUe
NPUBOAUTL MPUMePbl  MPOSBNEHUA 3aKOHa Oo0MblUMX 4ucen B
NPUPOAHBIX N OOLLLECTBEHHbIX ABMEHUSAX;

MPyl18 - yMmeHMe MOAeNMpoBaTb peasibHble CUTyauun Ha A3blKe
MaTeMaTuKW; COCTaBNATb BblPaXKeHWs, ypaBHEHWA, HepaBeHCTBa U KX
CUCTEMbI MO YCNOBUIO 3afayu, uccnefoBaTb MOCTPOEHHbIE MOLENU C
MCNOMb30BaHVEM anrnapaTa anredpbl, UHTEPNPETUPOBaTb MOYYEHHbIR
pesynbTar; CTPOWUTb  MaTemaTMyeckne MOAeNM C  MOMOLLbIO
reoMeTPUYECKMX MOHATUIA U BEIMYMH, pellaTb CBA3aHHblE C HUMMU
NnpakTUyeckne 3afayn; COoCTaBNATb BEPOATHOCTHYHO MOAeNnb W
MHTEPNPeTMPOBaTb MOJYYeHHbIA pe3ynbTaT; pewaTtb MpUKnagHble
3afjaun cpeacTBaMM MaTemMaTMYeCcKoro aHaiMsa, B TOM 4uche
COLMaIbHO-3KOHOMUYECKOT 0 M PU3NYECKOT0 XapakTepa

MP61 —BnafeHNe MeTofaMu [OKas3aTeNlbCTB, airopUuTMaMu peLleHuns
3afa4; ymeHue (HOpMynMpoBaTh OMNpefeneHus, akCuoMbl U TEOPEMbI,
NMPUMEHATb KX, NPOBOAUTL [OKasaTe/lbHble PacCy>XAeHus B Xoje
peLleHns 3apay;

MP67 - ymeHWe onepupoBaTb NOHATUAMM: CpefHee apuhMETUYECKOE,
MeuaHa, Hanbonbluee 1 HaMMeHbLLEe 3HAYeHWs, pasmax, AUcrepcus,
CTaHJAapPTHOE OTK/IOHEHMe YMC/IOBOrO Habopa; YMeHWe W3BfeKaTb,
NHTEPNpPeTMpoBaTh MHAOPMaLMo, MPeACTaB/leHHY B Tabnuuax, Ha
Auarpammax, — rpagukax, OTpaKatowyl  CBOMCTBA  peaslbHbIX
npoLieccos

N SBNEHWW; NpeacTaBATb WH(OPMAUMIO € MOMOLWbO  Tabnwuy,
N Amarpamm; uccnefosaTb CTaTUCTUYECKME AaHHble, B TOM 4uCne C



[OOCTVXKEHWNIO: COCTaBNATL MaH AeNCTBUNA,
pacrnpegenstb PoanM € YYETOM  MHEHMi
Y4YaCTHMKOB 06CcyXaaTb pe3ynbTaThl
COBMECTHOIA paboThl;

MP36 - KoopAMHMPOBAaTb W BbIMNOMHATL
paboty B YCNOBUSAX peanbHOro,
BUPTY&/IbHOIO M KOMOMHMPOBAHHOIO
B3aMMO/EeNCTBUSA;

MP37 -  ocywecTtBnatb  NO3UTUBHOE
CTpaTerMyeckoe mMOBEAEHUe B Pa3/INYHbIX
cUTyaumsx, MposBMAATL  TBOPYECTBO MU
BOOGpaxXeHwue, ObITb UHULMATVBHLIM

MP55 - npuMHMMaTb MOTUBBLI W apPryMEHTbI
APYTUX Nogei nNpu aHaiuse pesynbTaToB
[leATeNIbHOCTY;

MP56 - npusHaBaTb CBOe MpPaso M MpaBo
APYruX NHOAen Ha OLnOKu;

MP57 - pa3BuBaTb CMOCOOGHOCTb MOHMMATb
MWP C NO3ULMX LPYrOro Yenoseka
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npumMeHeHVeM rpadmyecknx MeToA0B U 3N1eKTPOHHbLIX CPeACTB;

MP68 -  yMeHWe onepupoBaTb MOHATUAMMU: CNy4YailHbIA OMbIT
N Cny4YainHoe co6bITVe, BEPOSTHOCTb Cy4alHOro CoObITUS; YMeHWe
BbIYNCNATL BEPOATHOCTb C UCMO/Ib30BaHMEM Tpanuecknx MeTOLOB;
NPUMEHATb  POPMY/Ibl  CMIOXKEHUS W YMHOXXEHWA BEPOATHOCTEMN,
KOMOWHATOPHbIE (haKTbl U POPMY/bl MPY PeLLUEHNN 3aaY; OLeHMBaTb
BEPOATHOCTW peasibHbIX COObITMIA; 3HAaKOMCTBO CO  Cly4YaiHbIMU
Be/IMYMHAMWN; YMEHMe MPUBOAUTL MPUMEPbLI MNPOAB/IEHMSA 3aKOHa
60NbLUNX yumcen B NPUPOAHBIX
N OBLLECTBEHHbIX ABMIEHUSX;

MP69 - ymeHMe onepupoBaTh NOHATUAMMU: TOUKA, NpsAMas, MI0CKOCTb,
NPOCTPaHCTBO, ABYrPaHHbIA  Yrofi, CKpelymBatrolmecs npsiMble,
napanieflbHoCTb W NepneHANKYNAPHOCTb MPAMbIX U NAOCKOCTER, Yron
MeXay NpsMbIMK, Yro MexXay npsMor U MAOCKOCTbIO, YroN Mexay
N/IOCKOCTAMW, PacCcToAHME OT TOYKW [0 TMJIOCKOCTW, PacCTosHue
MeXZy npAMbIMW, paccTofAHME MeXAY MIOCKOCTAMM;  YMEHME
NCMOMb30BaTb MPU pelleHnn 3agay M3yyeHHble (aKkTbl U TEOPEMbI
NIaHUMETPUM; YMEHME OLeHMBaTb pa3Mepbl 0OBEKTOB OKPY>KAaKOLLEro

MUpa,;
MP614 - ymeHWe BbIGMPATb MOAXOAALUMIA W3YYEHHbIA MeToh ANA
pelleHns  3afayn, pacrnosHaBaTb  MareMaTuyeckume  (hakTbl W©

maTemaTnyeckne Mogesiv B NPUPOAHBIX U 06LECTBEHHbIX AB/IEHNSAX, B
NCKYCCTBE; YMEHVEe NPUBOAUTL NPUMEPbI MaTeMaTUYECKNX OTKPbITUIA
POCCUIACKON 1 MMPOBOIA MaTeMaTUYECKON HayKM,

MPyl —yMeHWe OMepupoBaTb MOHATUSMM: OMNpefefieHne, akcuoma,
Teopema,  CMefACTBME,  CBOMCTBO,  MPU3HaK,  [0Ka3aTe/bCTBO,
PaBHOCW/bHbIE (hOPMY/IMPOBKK; YMEHUe (POopMynvMpoBaTe obpaTHoe Y
NPOTUBOMNONOXHOE  YTBEPXKAEHMe,  NPUBOAMTL  MPUMepbl U
KOHTPNPUMEpbI, UCMO/Mb30BaTb METOL MaTeMaTU4YeCKONn WHAYKUMK;,
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NMPOBOANTL  [OKa3aTeNlbHble PaCcCYy>KAeHUs nNpu  pelleHuu  3afad,
OL,eHMBaTb /IOrMYECKYH0 NPaBU/IbHOCTb PACCYXXAEHWIA;

MPy2 - YMEHMe  onepupoBaTb  MOHATUAMW:  MHOXECTBO,
MOAMHOXECTBO, Onepauuy Hag MHOXecTBamu; YMeHWe UCMosb30BaTb
TEOPETUKO-MHOXECTBEHHbIA — annapar [A1d  OnucaHus  peasibHbIX
MPOLECCOB U ABMIEHWIA 1 NPY PeLUEHUN 3a4a4d, B TOM YuCie U3 ApYyrux
y4ebHbIX NpeiMeTOB;

MPy3 - yMeHVe ornepupoBaTb MOHATUAMM: rpad, CBA3HbIA rpad,
[lepeBo, LMK, rpad Ha MIOCKOCTW; YMEeHWe 3afaBaTb W OMMCbIBATb
rpagbl pasiMYHbLIMK CNocobamu; UCMob30BaTh rpadbl NPU peLleHnm
3agavy;

MPy4 - ymeHWe CBOGOAHO ONEpMpoBaTb MOHATUAMMW: COYETaHWeE,
nepecTaHOBKa, YMCMO COYETaHWiA, YWUCNO MepPecTaHOBOK; OGUHOM
HblOTOHA; YMeHVEe NPUMEHATb KOMOUHATOPHbIE (haKTbl U PacCy>KaeHus
LN peLleHns 3agay;

MPy5 - ymeHMe onepupoBaTtb MOHATUAMM: HaTypaslbHOe YMC/O, Lienoe
4ynCcno, OCTaTOK MO MOAY/M0, paLMOHa/bHOe YWCO0, MppaLoHanbHOoe
4yMuCMo,  MHOXECTBa  HaTypasibHbIX,  UenblX,  pauvoHa/IbHbIX,
[EeACTBUTENIbHBIX YMCEST; YMEHMe UCNOb30BaTh MPU3HAKN Ae/TMMOCTH,
HaMMeHbLIMIA O6WWIA fennTeNb M HavMeHbllee oO0Lee KpaTHOE,
anroput™m EBKMAa npu pelleHuM 3agad; 3HAKOMCTBO C Pas/iMyHbIMU
MO3ULNOHHBLIMU CUCTEMAMW CUUCNIEHNS;

MPy6 - ymeHMe cBOBOAHO ONepmpoBaTb MOHATUAMMU: CTEMEHb C Lie/bIM
rnokasatesieM,  KOpeHb  HaTypa/ibHOW  CTeneHW, CTeneHb C
pauMoOHa/IbHbIM  MOKa3aTeseM,  CTereHb C  [AeWCTBUTE/bHbIM
(BeLlecTBEHHbIM) MNOKasaTesiem, fiorapudm 4Yucna, CUHYC, KOCUHYC WU
TaHreHC NPOM3BO/ILHOIO YNCNE;

MPy7 - ymMeHWe onepupoBaTb MOHATUAMMU: TOXAECTBO, TOXAECTBEHHOE
npeobpasoBaHne, YypaBHEHWE, HEPaBeHCTBO, CUCTEMa YpaBHeHWW U
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HEpaBeHCTB, PaBHOCWILHOCTb YPaBHEHWIA, HEpPaBeHCTB U CUCTEM,
pauuMoHa/ibHble,  MppauUMOHa/IbHbIE,  MOKasaTeflbHble,  CTEMeHHbIE,
norapummnyeckue, TPUrOHOMETPUYECKME YPaBHEHUS, HEpPaBEHCTBA Y
CUCTEMbI;, YMEHMWe pellaTb YpaBHEHMWS, HepaBeHCTBA U CUCTEMbl C
MOMOLLGIO Pa3/IMyHbIX MPUEMOB; pellaTb YpaBHEHWUS, HepaBeHCTBA U
CUCTEMbl C MapameTpoM; MPUMEHATb YpPaBHEHWS, HEPaBeHCTBa, WX
CUCTEMbI NS PeLLeHNs MaTemMaTUYeckmx 3af4ay v 3agad u3 pasinyHbixX
0651acTein HayKu 1 peasibHOM XW3HU;

MPyHO - yMeHWe onepupoBaTb NMOHATUSAMU: HEMPePbIBHOCTb (PYHKLMK,
acMMnToTbl rpauka QyHKUMWM, MepBas W BTOpas MNPOM3BOAHAsA
(DYHKUUM, TeOMETPUYECKUA W  (PU3NYECKUIA CMbICT MPOU3BOLHOM,
nepsoobpasHasd, OMpefeneHHbIA  WHTerpasl; YMeHUe  Haxo4uTb
aCUMMTOThbl rpaguka QYHKUUN; YMEHWE BbIYUCNATL MPOU3BOAHbLIE
CYMMbl, MPOM3BEAEHUS, YAaCTHOrO M KOMMO3MLMN (DYHKUMIA, HAXOANUTb
ypaBHeHWe KacaTte/lbHON K rpagnky PyHKLmK,

YMEHVE WCMOo/b30BaTh MPOU3BOLHYIO [/1 WUCCNeA0BaHUA (DYHKLUUIA,
NS HAXOXKAEHUA HauNyudLLero pewleHns B NPUKIagHbIX, B TOM Yucne
COLMaNbHO-3KOHOMUYECKMX U (IM3NYECKMX 3afadax, AN onpeaeneHns
CKOPOCTM UM YCKOPEHWUS; HaxoauTb naowaanm v 00beMbl uryp c
MOMOLLUBIO  WHTerpana;, npuWBOAUTL  MPUMEpPbl  MaTemaTuyeckoro
MOZENMPOBaHNS C NOMOLLBI0 AnddepeHLNanbHbIX YpaBHEHNI;

MPy14 - ymeHve CBOGOAHO OMEPUPOBaTb MOHATUAMM: TOYKaA, NpsiMas,
NNOCKOCTb, NPOCTPAHCTBO, OTPE30K, /yY, NAOCKWUIA Yrof, ABYrpaHHbIi
Yros, TPexrpaHHbll Yron, nepecekarolimecs, napainefbHble 1
CKpeLLmBatoLLMecs npaMble, napaniesibHOCTb M NepneHAnKynsapHOCTb
MPAMBIX 1 MJI0OCKOCTER, Yron Mexay npsaMbIMU, Yron Mexay npsaMoin n
M/IOCKOCTbO, Yro/l MeXZAy MI0CKOCTAMU; YMEHWE WCMO0/b30BaTh Mpu
peLleHnm 3a4a4 U3yYeHHble (DaKTbl K TeopeMbl NIAHUMETPUN; YMeHVe
OLeHVBaTL pa3Mepbl O0OLEKTOB B OKPY>KatOLLEM MUpe; YMeHue
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onepupoBaTb MOHATUAMMW: MHOTOrpaHHUK, CevyeHne MHOrorpaHHuKa,
NpaBWbHbIA ~ MHOTOTPaHHWK, Npu3Ma, nupamuga, durypa W
MOBEPXHOCTb BpaLLEHWs, UWAMHAP, KOHYC, Lwap, cdepa, passepTka
MOBEPXHOCTM, CeYEHNA KOHyCa W LMAMHAPA, NnapainiefibHble OCU Un
OCHOBaHMIO, CeyeHWe Lapa, MIOCKOCTb, Kacawowascsd cgepsbl,
UMNNHAPA, KOHyCa; YMeHWe CTPOWUTb CeyeHue MHOrorpaHHuKa,
n306paXkaTb MHOrOrpaHHMKN, (Urypbl U MOBEPXHOCTU BpalleHus, UX
CeyeHns, B TOM 4uMCNe C MOMOLLBHO 3MEKTPOHHbIX CPeACTB; YMeHue
NPUMEHATL  CBOWCTBA TEOMETPUYECKMX  (IUryp, CaMOoCTOATE/IbHO
(hopmMynMpoBaTb  OMpefenieHUs  U3yyaemblX  (Uryp, BblABUraTb
rmnoTesbl O CBOWCTBAX W MpU3HaKax reoMeTpUYecKux ¢uryp,
0060CHOBbIBaTb MMM OMpoBepratb  MX;  YMEeHWe  MPOBOAUTb
Knaccuukaumio uryp Mo pas/iMyHbiM  MpuU3HaKam, BbIMOHATb
Heob6X04MMble [0MOMHUTE/bHBIE MOCTPOEHNS;

MPyl5 - ymeHne CBOGOLHO OMepPUPOBaTL MOHATUAMM: MOLLAAb
(urypbl, 06bem Urypbl, BeUYMHA Yrna, PacCTOsHWE OT TOYKWU [0
MIIOCKOCTW, PacCTOSAHWE Mexay MpAMbIMA, PacCTOfHUE  Mexay
NNOCKOCTAMM, MNMOLWaAb cdepbl, Naowagab MOBEPXHOCTM NMUpaMuabl,
NpusMbl, KOHyCa, UWANHAPA, O0O0bEM Kyba, NpPsSMOYrosibHOro
napannenenuneia, nupamuibl, NpUsmbl, UWINHAPA, KOHYCa, LUapa;
YMeHVe Haxo4uTb OTHOLLEHME 06bEMOB NOAOGOHbLIX Uryp;

MPyl6 - yMeHVe CBOGOAHO OMNepPUPOBaTb MOHATUAMM: [ABVDKEHME,
napasnenbHbli NepeHoc, CUMMETPUS Ha NIOCKOCTU U B MPOCTPaHCTBe,
MoBOpPOT, nNpeobpasoBaHMe MNoAo6uA, NOAoGHbIE (Urypbl; YMeHue
pacro3HaBaTb paBHble U MOLOOHbIE (Mrypbl, B TOM YMCNe B MPUPOLE,
NCKYCCTBE, apXWUTEKType; YMeHWe WCNob30BaTb FeoMeTpuyeckue
OTHOLUEHMWS,, HaxO4MTb reOMEeTpPUYEecKMe BeNNYUHbI (L47MHA, Yron,
nnowanb, 06beM) Npy peLleHnn 3a4ad 13 Apyrux y4ebHbIx npegMeToB
N 13 peasibHON YKN3HW



OK 05
YCTHYO U
KOMMYHWKaLMIO Ha
rocyfapCTBeHHOM A3bIKe
Poccuiickoin  ®epepaummn ¢
YyYeTOM 0COBEHHOCTEN
COUMaNBLHOINO N KyNbTYPHOIO
KOHTeKCTa

OcyLecTBnATh
MUCbMEHHYO

JIP8 - cthopMMPOBAHHOCTb POCCUIACKON
rpaXk4aHCKOM NAeHTUYHOCTM, NaTpMoTU3Ma,
YBOXEHUA K CBOEMY Hapofy, 4yBCTBa
OTBETCTBEHHOCTY nepes, PoanHoM,
ropAoCTK 3a CBOW Kpaid, CBOKO PoanHy, CBOWA
A3blK U KyNMbTypy, NPOLLIOE M HacTosLlee
MHOrOHaLMOHaNbHOro Hapoda Poccuu;
NIP33 - coBepLIeHCTBOBaHUE SA3bIKOBON K
YMTaTeNIbCKOM  KyNbTypbl KaK CpefAcTBa
B3aUMOAENCTBUA  MeXay  NlogbMu U
Nno3HaHWsA MUpa;

MP30 - pa3BepHYTO M /IOFTMYHO WU3Naratb
CBOKO TOYKY 3peHMs C WCNO/b30BaHMEM
A3bIKOBbIX CPEACTB;
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MP61 - BnafeHWe MeTodamMu [0Kas3aTeNbCTB, a/IfOPUTMaMUN peLleHns
3afa4; ymeHvie (hOpMynMpoBaTb OMNpeenieHns, akCUoMbl U TeOpeMbl,
NMPUMEHATb KX, NPOBOAUTL [OKas3aTeflbHble PacCyXAeHus B Xof4e
peLueHns 3atay;

P66 - ymeHMe peluaTb TEKCTOBble 3aJayn pasHbIX TUMOB (B TOM
yuncne Ha NPOLEHTbI, 0N U YaCcTu, Ha ABWXeHWe, paboTy, CTOMMOCTb
TOBapOB W YC/yr, Hasoru, 3agaqv 13 06nactn ynpasneHUs NUYHbIMA
N CeMeHbIMU (DMHaAHCaMK); COCTaBNATb BbIPWKEHWS, YpPaBHEHUS,
HepaBeHCTBA W KX CUCTEMbl MO YC/IOBUKO 3afayun, WUCCefoBaTb
NoJTly4eHHOEe peLLleHre 1 OLeHMBaTb NPaBAonoA0OHOCTb Pe3y/bTaTos;
MP68 - yMeHMe oOnepupoBaTb MOHATUAMW: ClyYaWHbIA  OMNbIT
N CnyyaliHoe coObITMe, BEPOATHOCTb CAYYalHOro COObITUS; YMEHMe
BbIYNCNATL BEPOATHOCTb C MCMO/b30BaHMEM rpauyeckux MeTOAOB;
NPUMEHATb  (DOPMY/ibl  CMIOXKEHUS U YMHOXEHMSI  BepPOATHOCTEMN,
KOMOMHATOPHbIe (PaKTbl 1 (hOpPMYy/ibl MPY PeLLeHN 3afay; OLEeHMBaTb
BEPOATHOCTM peasibHbIX COObITWIA; 3HAKOMCTBO CO C/y4YaliHbIMU
BE/IMYMHAMW; YMEHWe MPUBOAUTL NPUMEPblI MPOSABNEHUS 3aKOHa
6onbLLUNX yumcen B MPUPOLHBIX
N 0OLLECTBEHHbIX ABNEHUSX;

MP614 - ymeHWe BbIGMpaTb MOAXOAALIMIA W3YYEHHBIA METOL ANs
pelleHns  3ajayn, pacrosHaBaTb  Marematuyeckue  (PaKkTbl U
mMaTtemMaTUyeckue MOAenn B NPUPOAHBLIX N OOLLECTBEHHBIX AB/IEHUAX, B
NCKYCCTBE; YMEHVe NPUBOAUTL NPUMeEPbl MaTeMaTUYeCKUX OTKPbITUIA
POCCUIACKOW 1 MUPOBOI MaTEMATUYECKOI HayKW;

MPyl - ymeHwe onepupoBaTb MOHATUAMW: OMpejeneHue, akcuoma,
Teopema,  CfefACTBME,  CBOWCTBO,  MpPU3HaK,  A0KasaTesbCcTBO,
paBHOCW/bHbIE (HOPMY/IMPOBKK; YMeHWe (hopMyMpoBaTb 06paTHOE U
MPOTMBOMOMIOXHOE  YTBEPXAEHWEe,  MNPUBOAUTbL  MPUMEPbI U
KOHTPNPUMEPbI, MCNOMb30BaTb METOZ MaTeMaTU4ecKoW WHAYKLMUHK;
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NMPOBOAWTL AOKasaTeslbHble PacCy)XXAeHWUs Mpu  pelleHnn  3afad,
OLeHMBATb /IOMMYECKYHO NPaBUIbHOCTb PACCYXXAEHWIA;

MPy2 - YMEHMe  OnepupoBaTb  MOHATUAMW.  MHOXECTBO,
MOAMHOXECTBO, OnepaLun HaL MHOXEeCTBaMu; YMEHWe UCMo/b30BaTb
TEOPETUKO-MHOXECTBEHHbIA  annapat  A/19  OnNucaHus  peasibHbIX
MPOLLECCOB W ABMIEHWIA 1 NPU PeLLUEHNN 334ad, B TOM YuCnie U3 Apyrnx
y4eOHbIX NPeaMeTOB;

MPy3 - ymeHWe oOnepupoBaTb MOHATUMAMW: rpad), CBA3HbIA rpad,
[lepeBo, UMKA, rpag Ha Mia0CKOCTU; YMeHWe 3aJaBaTb W OMUCbIBaTb
rpagbl pasnnyHbIMK Cnocobamu; 1UCMonb30BaTh rpadbl NPU pPeLleHnn
3ajav;

MPy4 - yMeHMe CBOGOAHO OMepupoBaTb MOHATUAMMW: COYeTaHue,
NnepecTaHOBKa, YMC/I0 COYETaHWA, YUC/IO MEepPecTaHOBOK; OGUHOM
HblOTOHA; YMeHMe MPUMEHATb KOMOUHATOPHbIE (PaKTbl U PacCy>XaeHns
LNA peLleHns 3apay;

MPyS - ymeHne onepupoBaTb NOHATUAMWU: HaTypasibHOE 4YuCo, Lenoe
4yncno, OCTaToOK NO MOAY/MH0, paLMOHa/IbHOE YMCIOo, UppaLroHabHOe
4YMC/O,  MHOXeCTBa  HaTypasibHbIX,  UefbIX,  pauuOHa/IbHbIX,
[EeACTBUTENbHLIX YNCES; YMEHME MUCMOb30BaTh NPU3HAKN 4e/IMMOCTMH,
HaMMeHbLUWIA O6LMIA [ennTeNlb U HauMeHbllee o06LLee KpaTHOE,
asroputm EBknnga npu pelleHWy 3agad; 3HaKOMCTBO C pas/iMyHbIMU
MO3VLNOHHBIMU CUCTEMAMWN CYUCTIEHNS;

MPy6 - ymMeHne cBO6OAHO ONepupoBaTh NMOHATUAMM: CTEMNEHb C Le/bIM
nokasatefleM,  KOpPeHb  HaTypa/ibHOM  CTereHu,  CTeneHb  C
pauuMoHa/IbHbIM  MOKasaTesieM,  CTeMeHb C  [AeNCTBUTE/IbHbIM
(BeLlecTBeHHbIM) MoKasaTtesieM, Iorapum 4vucnia, CUHYC, KOCUHYC W
TaHreHc MPOM3BOJIbLHOMO YNCNa;

MPy7 - ymeHue onepupoBaTth MOHATUAMWN: TOXAECTBO, TOXAECTBEHHOE
npeobpasoBaHue, ypaBHeHWE, HePaBeHCTBO, CUCTEMA YPaBHEHUIN U
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HepaBeHCTB, PaBHOCW/ILHOCTb YPaBHEHWIA, HEPaBEHCTB U CUCTEM,
pauuoHa/IbHble,  MPpaLMOHaNibHble,  MOKasaTeNbHble,  CTEMeHHbIe,
norapuMmnYeckne, TPUroHOMETPUYECKME YpaBHEHWS, HepaBeHCTBa U
CUCTEMbI; YMEHVe pellaTb YpPaBHEHWUs, HepaBeHCTBA W CUCTEMbI C
MOMOLLBI0 Pa3/IMYHBLIX MPUEMOB; peLlaTb YpaBHEHWUs, HepaBeHCTBa U
CUCTEMbl C MapamMeTpoM; MPUMEHSATb YpPaBHEHWUS, HepaBeHCTBa, WX
CUCTEMbI /1 PeLleHns MaTemaTMyecknx 3afay 1 3agay U3 pasimyHbIX
06/1aCTeil HayKn U peasibHOW XN3HU;

MPyHO - yMeHUe orepupoBaTh NMOHATUAMU: HEMPePbIBHOCTb (DYHKLMN,
acMMNTOThbl rpaguka (yHKUUM, MepBas W BTOpas NPOW3BOAHAS
(DYHKUMKW, TEOMETPUYECKMIA W (DU3NYECKUIA CMbICAT MPOW3BOLHOM,
nepBoo6pasHas,  OMpedeneHHbIA  WHTerpas;  YMeHWe  HaxoauTb
acMMMTOThbl rpaduka QYHKUWMK; YMEHMe BbIYUCNATL MPOM3BOAHbLIE
CYMMbI, NPOV3BEEHNS, YACTHOIO M KOMMO3NLUMM (DYHKLUWIA, HAXOANUTb
ypaBHeHMe KacaTe/lbHOW K rpafuiky QyHKLUK;

YMeHMe UCMoNb30BaTb MPOU3BOLHYHO ANA UCCNeA0BaHUA (YHKLUWNA,
L1 HAXOXAEHMS HaunyyLlero pelleHus B NPUKNagHbIX, B TOM yucre
COLMaNbHO-3KOHOMUYECKMX 1 (IU3NYECKMX 334adax, 4ns onpeneneHns
CKOPOCTU W YCKOPEHUS; HaxoauTb nowagnm n obbembl ¢uryp c
MOMOLLBI0  MHTErpasa; nNpuBOAWUTL  MPUMEPbl  MaTeMaTU4ecKoro
MOZENIMPOBaHUA C NOMOLLbIO AnddepeHLunanbHbIX YpaBHEHNI;

MPyl14 - ymeHue cBO6OAHO OMepupoBaTb MOHATUAMU: TOUKA, MPAMas,
NNOCKOCTb, NPOCTPAHCTBO, OTPE30K, NyY, MJIOCKWIA Yron, ABYrpaHHbIN
Yron, TPexrpaHHblii yron, nepecekawoLlmecs, napansiefibHble U
CKpeLLmBatoLmMecs npamble, napanensHoCTb U NeprneHAnKynapHoOCTb
NPAMBIX W NIOCKOCTEN, Yron Mexxay NpsimbiMy, Yron Mexxay npsMoi v
MNOCKOCTbIO, Yrofl MeXay MN/J0CKOCTAMU; YMEHWE WCMo/b30BaTh Npu
peLLeHnn 3afay U3yYeHHble PaKTbl U TeOpeMbl NAaHUMETPUN; YMEHNE
OLeHMBaTbL pa3Mepbl OOLEKTOB B OKPYXaloLleM Mupe; YMeHue



OnepupoBaThb MOHATUAMMW: MHOFOrpaHHWK, CEeYEeHMe MHOrorpaHHuKa,
npaBu/bHbIA ~ MHOTOrpaHHWK, Npu3Ma, nupamuga, ¢urypa u
MOBEPXHOCTb BpalleHus, UWANHAP, KOHYC, Lwap, cdepa, passBepTka
MOBEPXHOCTW, CeYeHUsi KOHyCa M UMAMHAPa, napaifiefibHble ocu Unn
OCHOBAHWIO, CeyeHWe LIapa, MIOCKOCTb, Kacarowascs cdepsl,
UMNNHAPa, KOHYCa; YMEHMe CTPOUTb CeyeHWe MHOrorpaHHuKa,
n306paXkaTb MHOTOrpaHHUKKN, Urypbl ¥ MOBEPXHOCTU BpaLLEHNs, UX
CeyeHnsd, B TOM 4uMC/e C MOMOLLBH 3/IEKTPOHHBLIX CPEACTB; YMEHWe
NMPUMEHATb  CBOMCTBA TEOMETPUYECKMX  (PUryp, CamMOCTOATEIbHO
(hopmynnMpoBaTb  ONpPeAeneHuss  M3y4vaembiX  (Uryp, BblABUraTb
rmrnoTesbl O CBOWCTBAX W MpU3HAaKax reoMeTPUYECKUX uryp,
060CHOBbIBATb WM OMpoBepratb  WX;  YMEHWe  MpOBOAUTb
Knaccupmkaumio quryp no pasivyHbIM - NpPU3HaKam, BbINOHATb
Heo6X0o4MMble LOMOHUTE/bHbIE MOCTPOEHMS;

MPyl5 - ymeHue CBOGOLHO OMEpPUPOBaTbL MOHATUAMMW: MOLLAAb
(urypbl, 06beM (Urypbl, BeNMYMHA Yra, PaccTosiHWe OT TOYKU [0
MNOCKOCTW, pPacCTOfHWE MeXay MpAMbIMU, PacCTOfHME  Mexay
MAOCKOCTAMM, MAOLWaAb cdepbl, NAOLWaAbL MOBEPXHOCTU MUpPaMuAbl,
npu3Mbl,  KOHyca, UuMAuHApa, o06bemM Kyba, NPAMOYro/bHOro
napannenenuneia, nNupamuibl, NpU3Mbl, LUWIMHAPE, KOHYCa, LLUapa;
YMEHWe HaxXOANTb OTHOLLEHNE 06BLEMOB MOJO6HBIX (UTYp;

MPyl6 - ymeHWe CBOOGOAHO OMEPUPOBATb MOHATUAMW: [BUXKEHWE,
napasinesnbHbli NepeHoc, CUMMETPUSA Ha MI0OCKOCTU U B NMPOCTPaHCTBe,
MoBOPOT, nNpeobpasoBaHue Moaobus, Mofo6HbIE (Urypbl; yMeHue
pacno3HasaTb paBHble ¥ MOLO6HbIE (Urypbl, B TOM YnCne B NPUPOSe,
NCKYCCTBE, apXUTEKType, YMeHWe WCMonb30oBaTb reOMEeTpUYecKune
OTHOLLEHWS, HaxOoAWTb TeOMETPUYECKMe BennuuHbl (47MHa, yrof,
nnowaas, 06beM) Mpu peLleHnn 3aa4 u3 Apyrnx yyebHbIX NpesmeTos
1 U3 peanbHOW XM3HN



MK 14. OcyLecTenaThL
TEXHOMIOTUYECKMIA  MpoLecc
06paboTKn  feTanei Ha
TOKapHbIX CTaHKax C

cobnogeHneM TpeboBaHUn K
KayecTBy B COOTBETCTBMU C
3aaHNEM N TEXHWYECKOW
[IOKyMeHTaLmen

NIP14 - oco3HaHVWe /MYHOro BKIaga B
NMOCTPOEHME YCTONYMBOro OyayLLEro;

NP25 - wuHTepec K pasn4YHbLIM Cepam
NPO(eCCMOHANIbHON [eATEeNbHOCTH, YMeHMe
coBepLUaTb OCO3HaHHbIA BbIGOP OyayLlei
NPogeccMmn 1 pean3oBbiBaTb COOCTBEHHbIE
YKM3HEHHbIE MNaHbI;

NIP26 - TrOTOBHOCTb W CMOCOGHOCTb K
06pa3oBaHNI0O M CamMo06pa30BaHUIO  Ha
NPOTSXKEHWUN BCEM XKU3HW;

MP3 - onpefenate Uenn [eaTeNbHOCTH,
3afjaBaTb MapameTpbl W KPUTEPUM  UX
[BOCTUXKEHUS;

MP5

BHOCUTb  KOPPEKTVBbI B
[leaTeNbHOCTb, OLEHMBATb COOTBETCTBUE
pe3ynbTaToB LUensAM, OLEeHMBaTb  PUCKK
nocneacTBuiA AeATENbHOCTH;

MP21 - BnageTb HaBblkaMu MOMyYeHUA
NHOpMaLMN M3 UCTOYHMKOB  PasHbIX
TUNOB, CaMOCTOATE/IbHO  OCYLLECTBNATb
MoucK,  aHaiu3,  cuctemMaTmsaumio U
NHTEprpeTauuio MHGopMaumMm pasinyHbIX
BUZOB 1 (hopM NpeacTaB/eHuns;

MP36 - KoOpAVHWPOBaTb W BbIMOMHATbL
paboty B YCNoBUAX peasibHoro,
BUPTY&/IbHOTO M KOMOMHMPOBaHHOIO
B3aMMOAENCTBUS;
MP42 -  penatb
apryMeHT1poBatb

0OCO3HaHHbIM
ero,

BbIOOP,
Opatb
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MP61 - BnageHve MeToAamMW [0Kas3aTe/NbCTB, arOpUTMamMm peLLeHuns
3afjay; ymeHvie (DOpMynupoBaTth OMpefeneHus, akCMoMbl U TeopeMbl,
NMPUMEHATb KX, NPOBOAMTL [OKasaTe/lbHble PacCyXAeHus B Xofe
peLleHnsa 3a4ay;

MP64 - yMeHWe onepupoBaTb MOHATUAMU: (PYHKLMSA, HernpepbiBHas
(hyHKUMA, NPOM3BOAHasA, MepBoobpasHas, OfpefeneHHbI WHTerpan;
YMEHNe Haxo4uTb NPOM3BOAHbIE 3/1eMEHTapPHbIX (DYHKLMIA, UCMONb3YS
CMpaBOYHble MaTepuasbl; WCCMefoBaTb B MPOCTEALIMX  Cryyasx
(O)YHKUMM HA MOHOTOHHOCTb, Haxo4uTb HambosblUMe W HaUMeHbLUKe
3HayeHMs  (DYHKUWIA;  CTPOUTb  rpavikm  MHOFOYNIEHOB  C
MCMOMb30BaHNEM annaparta MaTemMaTMyecKoro aHaimsa; MNpUMeHsATb
NPON3BOAHYHO NPU peLleHnr 3a4ay Ha ABUXeHue; pellatb NPakTUKo-
OPUEHTMPOBaHHbIE 334241 Ha HaMbOosbLUNE N HaVMeHbLUNE 3HaYeHus,
Ha HaxoXKaeHne NyTn, CKOPOCTU N YCKOPeHNUS;

MP69 - ymeHve onepuvpoBaTb MOHATUAMW: TOYKaA, NpAMas, MI0CKOCTb,
MPOCTPAHCTBO,  [ABYrpPaHHbIA  Yrof, CKpewjusatowmecs npsmble,
napanfiesIbHOCTb Y NePrneHANKYNAPHOCTb MPAMbIX U NIOCKOCTEN, Yron
MeXAy NpsMbIMKU, Yron MeXay MpsaMOM M MIOCKOCTbIO, Yron Mexay
NIOCKOCTAMW, pPacCcTosiHMEe OT TOYKM A0 MIOCKOCTM, pacCTosHue
MeXxay nNpAMbIMK, PacCTOsHWE MeXAy MJOCKOCTAMU;  YMeHue
MCMOMb30BaTh MPWU PeLleHnn 3agady M3ydeHHble (akTbl U TeOpeMbl
NIaHUMETPUN; YMeHVe OLeHMBaTb pa3mepbl 0OBLEKTOB OKPY>KatoLLEro
MUpa,;

MP610 - ymeHMe onepupoBaTb MOHATUAMW: MHOIOrpPaHHUK, CeyeHue
MHOrOrpaHHvKa, Ky6, napannefenvneg, npusma, nupamuga, gurypa u
MOBEPXHOCTb BpaLLeHUs, UNMHAP, KOHYC, Lwap, ciepa, CeueHns (urypbl
BpaLLeHus, NIOCKOCTb, KacatoLwasncs ciiepbl, LMIMHAPA, KOHYCa, M1oLLaib
MOBEPXHOCTM NUpamuAbl, NMPU3Mbl, KOHYCa, LUWIMHAPA, nowais cjepbl,
06beM Ky6a, NMpsIMOYrofibHOro napasinenenunesa, NUpamuibl, NpU3Mbl,



OTBETCTBEHHOCTL 3a PELLEHNE;

MP46 - BNageTb HaBblKaMK
no3HaBaTe/IbHOW pediIeKCUI Kak 0CO3HaHNA
COBEpLUaEMbIX AEUCTBUIA U MbICIUTENbHbIX

MPOLIECCOB, UX Pe3y/bTaTOB 1 OCHOBaHMUIA
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UMIVHAPA, KOHYyCa, Lapa; YMeHue u300pakaTb MHOIOrpaHHWKM 1
MOBEPXHOCTUN BPALLEHMSA, NX CEYEHUSI OT PYKW, C MOMOLLBIO YEPTEXKHBIX
WHCTPYMEHTOB M 3MIEKTPOHHbLIX  CPeACTB; YMEHWe pacro3Hasarb
CUMMETPUIO B MNPOCTPAHCTBE; YMEHWe pacro3HasaTb MpaBu/ibHbIE
MHOFOrpaHHVKWY;

MP613 - ymeHWe onepuvpoBaTb MOHATMAMM: MNPAMOYrofibHas cucTema
KOOPAMHAT, KOOpAMHAaTbl TOYKW, BEKTOP, KOOPAMHATLI  BEKTOpA,
CKa/IipHOe MPOU3BEAEHME, Yron MeXay BeKTopamu, CyMma BEKTOPOB,
Mpou3BefieHe BEKTOPa Ha YWC/O; HaxXOAWTb C MOMOLLBH0 M3YYeHHbIX
(hopMyn KOOpAWHAaTbI CepefnHbl OTPe3Ka, PacCTosHWE MeXay [ABYMS
TOYKamK;

MPyl - ymeHMe oOMepupoBaTb MOHATUAMW: OMpefefieHne, akcuoma,
Teopema,  CNeAcTBuMe,  CBOWCTBO,  MpU3HaK,  [0Ka3aTe/bCTBO,
paBHOCWU/IbHbIE (POPMY/IMPOBKK; YMeHWe (hopMynnpoBatb 06paTHoe U
MPOTUBOMO/MOXHOE  YTBEPXKAEHWE,  MPUBOAWUTL  MPUMEPbl U
KOHTPNpUMEpbI, WCMO/Mb30BaTb METOJ MaTeMaTU4ecKon WHAYKUMK;
MPOBOAUTL [OKa3aTeNbHble PacCy>KAeHWUs nNpu  pelleHny 3ajad,
OLeHMBATb /IOrMYECKYHO MPaBUIbHOCTb PaCCy>KAEHWIA;

MPyHO - ymeHve onepupoBaTthb MOHATUAMU: HEMPEPLIBHOCTL PYHKLUN,
acMMNTOTbl rpaduka YyHKUMM, MepBas M BTOpas Npou3BOAHas
(DYHKLMW, TeOMeTPUYECKUA W (U3NYECKMIA CMbICN MNPOWU3BOAHON,
nepBoobpasHas, OMpeAeneHHbI  WHTerpas; YMeHWe  HaxoauTb
aCUMMTOThbl rpagmka (YHKUMW; YMeHWe BbIYUCNATL MPOU3BOAHbBIE
CYMMbI, MPOW3BEAEHNS, YaCTHOrO U KOMMO3ULMU (DYHKUWIA, HAXOANUTb
ypaBHeHWe KacaTe/lbHOW K rpauKy QyHKUmK;

YMeHVEe WCMOoMb30BaTh MPOU3BOLHYHO AN UCCMef0BaHUA (YHKLUWA,
ON19 HAXOXAEHUA HauyyLlero pelleHus B NPUKIagHbIX, B TOM yuche
COLMaIbHO-3KOHOMMNYECKUX U PU3NYECKUX 3afadax, Ana onpeseneHns
CKOPOCTM M YCKOPEHWs; HaxoAuTb njowaan u obbembl ¢uryp c
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MOMOLLUBIO  WHTerpana; MnpuBOAMTL  MPUMEPbl  MaTemMaTU4yecKoro
MOZENMPOBaHNSA C NOMOLLIO0 AnhepeHLnanbHbIX YPaBHEHWA;

MPyl14 - ymeHve CBOOOAHO OMepupoBaTh MOHATUAMW: TOUKa, NpsMas,
NNOCKOCTb, NPOCTPAHCTBO, OTPE30K, Nyd, MAOCKUI Yrof, ABYrPaHHbIN
Yros, TPexrpaHHblil yros, Mnepecekarolmecs, napae/bHble W©
CKpeLuMBatoLLmecs npaMble, NapaniesibHOCTb Y NepneHanKyIsPHOCTb
NPAMBIX W MAIOCKOCTER, Yron Mexay NpsMbIMi, Yron Mexxay npsimomn u
MNOCKOCTbIO, Yron MeXAy MNOCKOCTAMMW; YMEHWe MCMosb30BaTh npu
peLleHnm 3a4a4 U3yYeHHble (hakTbl U TeOpeMbl NIaHUMETPUN; YMEHUE
OLeHMBaTb pa3Mepbl OOBLEKTOB B OKpYXalOLleM Mupe; YMeHue
onepupoBaTtb MOHATUAMU: MHOTOrpaHHUK, CeYeHWe MHOrOrpaHHWKa,
NpaBWbHBIA  MHOFOrpaHHUK, nNpusMma, nupamuga, Qurypa u
MOBEPXHOCTb BpaLLEHNs, LUAVHAP, KOHYC, Lap, cdepa, pasBepTka
MOBEPXHOCTW, CEYEHUs KOHYyCa U UWANHAPA, napaniefibHble ocu uan
OCHOBaHWIO, CeyeHWe LWapa, MIOCKOCTb, Kacawowasaca coepsbl,
UMNUHAPA, KOHYCa, YMEHMe CTPOUTb CeyeHWe MHOrOrpaHHUKa,
n306pakaTb MHOrOrPaHHWKK, PUrypbl U NOBEPXHOCTU BpaLleHus, X
CeyeHus, B TOM 4uC/ie C MOMOLLLIO 3/IEKTPOHHBLIX CPEACTB; YMeHWe
NPUMEHATb  CBOMCTBA TEOMETPUYECKMX  (IUryp, CaMOCTOATENIbHO
(hopmynupoBatb  OMpefeneHns  u3yvaemblX  (Uryp, BblABUraTb
rmnoTesbl O CBOMCTBAX W MNPU3HaKaxX reoMeTpPUYecKuX quryp,
000CHOBbIBATL WM OMpoBepratb  WUX;  YMeHWe  MNPOBOAUTH
Knaccuukaumio  uryp no  pasnuyHbIM - Mpu3HaKam, BbIMOHATb
Heo6XoAVMble JOMOMHUTE/IbHbIE MOCTPOEHUS;

MPyl16 - ywmeHWe CcBOGOAHO OMEpMpoBaTb MOHATUAMMU: [BUXKEHWE,
napansiefibHblil NepeHoc, CUMMETPUSA Ha NIOCKOCTU U B MPOCTPaHCTBE,
NnoBOPOT, MpeobpasoBaHMe Mogo6KMsi, MOAOOHbIE (Urypbl; YMEHUe
pacrno3HaBaTb paBHble Y NOJ06HbIE PUrypbl, B TOM Y1Cie B NPUPOSe,
NCKYCCTBE, apXuTEeKType; YMEHMWe WCNob30BaTb reoMeTpuyeckme
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OTHOLLUEHWS, Haxo4uUTb TreOMeTpUYecKMe BeNUYUHBbI (L4VHa, Yrof,
nnowazb, 06beM) Npu peLeHnn 3a4ad 13 Apyrux y4yebHbIX NpeamMeToB
N 13 peasibHOW XM3HM TMPyl7 - ymeHMe CBOOOAHO OMepupoBaTb
NOHATUAMKW:  NPAMOYrofibHadA  CUCTemMa  KOOpAMHAT,  BeKTop,
KOOpPAMHATLI  TOYKKW, KOOPAMHATLI BeKTopa, CyMMa BEKTOpPOB,
Npon3BefieHMe BEKTOpa Ha YMCNO, pas3/iokKeHVe BekTopa no 6asucy,
CKaNipHOE MpOu3BeAeHMe, BEKTOPHOE MPOW3BEAEHME, Yron Mexay
BEKTOpamu; YMeHWe WCMNoMb30BaTb BEKTOPHbLIA W  KOOPAWMHATHBIIA
MeTOZ 4NA peLLeHns reomeTpuyecknx 3afad 1 3agad apyrux yyebHbix
npeLMETOB; OMEpPMpPoBaTb MOHATUAMKU: MaTpuya 2 X 2 u 3 X 3,
onpeaennTesib MaTpuLbl, FTEOMETPUYECKUIA CMbIC/T ONpefennTens;
MPyl18 - ywmeHWe MOZENUPOBaTb peasibHble CUTyauuuM Ha A3blKe
MaTeMaTUKW; COCTaBNATb BbIPKEHWUSA, YpaBHEHWs, HepaBeHCTBa N UX
CUCTEMbI MO YC/IOBUIO 3afayun, UCCNefoBaTb MOCTPOEHHblE MOAENn ¢
MCNOMb30BaHEM anrnapaTa anrebpbl, UHTEPNPETUPOBATb MOYUYEHHbIN
pe3ynbTar, CTPOUTb MaTeMaTM4yeckue MOAenM C  MOMOLbIO
reoMeTpPUYEeCKUX MOHATUA W BEIMYMH, pellaTb CBA3aHHblIE C HUMMU
NPakTUYecKMe 3adayn; COCTaBNATb BEPOATHOCTHYHO MOJeNb WU
WHTEPNPEeTMPOBaTb MOMYYEHHbIA pe3ynbTaT; pewaTtb MpUKnagHble
3afjauM CcpeAcTBaMM MaTeMaTMYeCKOro aHaamsa, B TOM 4ucre
COLMaIbHO-3KOHOMMYECKOI0 1 (IU3NYeCKOro XapakTepa



2. CTPYKTYPA N COAEPXAHVE YYEBHOI' O NMPEOMETA

2.1. O6beM yyebHOro npegmeTa v BUAbl y4ebHo paboThbl

Bug yuebHoli paboTbl O6bem B yacax
O6bem obpasoBaTeNlbHON NPOrpamMmmMbl y4e6HOro npegmeTta 330
Ob6sa3aTenbHada ayguTopHasa Harpyska: 324
TEOpPEeTUYECKIME 3aHATUS, 256
B T.4. B (DOpMeE NPaKTUYEeCKON NOAroTOBKM 30
npakTuyeckmne 3aHATUS, 68
B T.Y. B (DOpMe NPaKTUYeCKO NOLrOTOBKM 28

nabopaTopHbIe 3aHATUS,

B T.4. B (hopme NPaKTUYECKO NOAroTOBKM
CamocToATeNnbHada paboTa,

B T.4. B (hopme NpaKTUYeCKo NoaroToBKM

VHanBuayanbHblli NpoeKT —

MpomMexyTouHaa aTTecTaumsa (3K3ameH) 6

30



2.2. TemaT4eCKUI NnaH 1 cogep)kaHune y4ebHOro npegmeTa

CogepxaHue y4ebHoro matepuana u opmbil
opraHmsauunm aesTeNbHOCTU 06yYatoLMxcs

HanmeHoBaHUe
pasgenoBs n Tem

1 2
Pasgen 1. MoBTopeHMe Kypca MaTeMaTUKN OCHOBHOM LLKO/bI

Tema 1.1. TeopeTnueckoe 3aHaTue. BBegeHne. MHOXeCTBa 1 /lormka

BBepeHwe. Llenb 1 3agauvM matematukum Mpu OCBOEHWUU MPOMECCUN.

MHoXecTBa 1 ba3oBble 3HaHMA W YyMeHMs N0  MaTeMaTuKe B

noruka NPO(hecCMOHaNIbHOW W B MOBCEAHEBHOW  [AeSATENbHOCTW.
MHOXecTBO, onepauuy Haf MHOXecTBamu, Auarpammbl
dinepa-BeHHa. Vicnonb3oBaHue TEOPeTUKo-
MHOXECTBEHHOro annapata [Ans OnucaHus  peasibHbIX
NMPOLLECCOB N SIBMEHUIA B NPOMECCUOHIbHOW AeATeNbHOCTH,
Npy peLLeHnm 3agay n3 gpyrux gucumnivH

Tema 1.2. TeopeTnueckoe 3aHsaTUE. Yuncna v BbIYUCNEHUS.

Uncnaun HatypanbHble 1 Uenble ynicna. MNMpusHakn 4eNMMOCTU LIeNbIX

yucen. PaymoHasbHble yncna. O6bIKHOBEHHbIE W [eCATUYHbIE
[pobK, NpOLEHTbl, GECKOHEYHbIE MNepuoanyeckne Apoom.
ApuhmeThYeCKMe onepaumMn ¢ pauMoHaIbHbIMK  YMcnamu,
npeobpasoBaHNsl YMCMOBLIX BbIPKEHWA. [eNCTBUTENbHbIE
yucna.  PaumoHasbHble M MppayMoHasbHble  YKcha.
ApuhmMeThYeCKre onepaumn ¢ AeCTBUTENbHBIMK YMCIaMu.
MpuGAMKEHHbIE  BbIYMCNEHUSA,  MpaBWNa  OKPYreHus,
NPUKNAKa 1 OLeHKa pesynbTaTa BblYMCIeHMNI
3aHATMe.  TOXAECTBa.

Bbl4YMCIEHNA

YpaBHeHus,

Tema 1.3. TeopeTuueckoe

31

B Tom yucne

O6bem npakTu-
B yacax yeckas
NnoAroToBKa
3 4
2 —
2 —
2 —

Koabl 06LWMX KOMMNEeTEeHL NI 1
JINYHOCTHbIX, MeTanpeaMeTHbIX,
npesMeTHbIX pe3y/ibTaToB,
HOpPMUPOBAHUNIO KOTOPbIX
CMoco6CTBYET 3/IEMEHT NMPOrpamMmmbl
5

OK 01, NIP23, NIP24, NIP25, MP1,
MP2, MP3, MP4, MP5, MP6, MP12,
MP13, MP17, MP18, MP19, P614,

MPy19

OK 04, OK 05, /1P8, JTIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, INPy5

OK 04, OK 05, J1P8, J1P33, MP28,



ToxpecTsa u
TOX/JECTBEHHbIe
npeobpaszoBaHus
YpaBHeHus,
HepaBeHCTBa N NX
CUCTEMBI

Tema 1.4.
lNpoueHTHbIe
BbIUMC/IEHNS B
npogeccroHab-
HbIX 3afa4vax

HepaBeHCTBa N UX CUCTEMbI
ToxgecTBa U TOXAECTBEHHblE NPeobpa3oBaHns. YpaBHEHNE,
KOpeHb YypaBHeHWs. HepaBeHCTBO, peLleHMe HepaBeHCTBa.
MeTog  wvHTepBaioB.  PelleHWe  UefbIX M APO6HO-
paumMoHaNbHbIX YpPaBHEHUA W  HepaBeHCTB. [lpuMeHeHue
YPaBHEHWI W HEPaBEHCTB K PELUEHMIO MaTemMaTU4ecKmX
3afa4 1 3aday M3 pasnyHbIX 0671aCcTeil HayKn U peanbHOM
XWU3HW.  CucTeMbl U COBOKYMHOCTUM  pauyoOHasIbHbIX
YpaBHEHWIN 1 HepaBeHCTB. CUCTEMbI SIMHENHBIX YpaBHEHWUIA.
PelweHne npuKnagHblX 33dad4 € MOMOLLbD  CUCTEMbI
NNHENHbIX YPaBHEHWI

MpakTuueckoe 3aHATWe Nel. BbINONHEHME AENCTBUIA C
paumMoHa/lbHbIMM ~ uMcnaMn.  PelleHne  pauuOoHa/IbHbIX
YpPaBHEHWI, HepaBeHCTB, CUCTEM YPaBHEHWA N HepaBeHCTB
MepBO CTerneHw.

MpakTnyeckoe 3aHATMe Ne2. PelleHVe paunOHaIbHbIX
YpaBHEeHWIN, HepaBeHCTB, CUCTEM YPaBHEHWIA W HepaBeHCTB
BTOPOM CTEMEHU

TeopeTnuyeckoe 3aHsATUe. [IPOLEHTHbIE BbIYUCIEHUS B
MPOMECCMOHA/TBbHbIX 3afadax

MpumeHeHMe [Opo6eil M MNPOUEHTOB  ANS  peLleHus
NPUKNadHbIX 3a4a4y M3 pasIM4YHbIX OTpacnen 3HaHuin u
peaibHOM KM3HWU. TIpUBAMKEHHbIE BbIUYMCIEHWS, MNpaBUa
OKPYTNeHus, NPUKNAKa U OLEHKa pe3ynbTaTa BblUYMCEHWIA.
Pa3Hble CMOCOObI BbIYUCNEHWS MPOLIEHTOB. [1pPOLEHTHbIe
BbIUMC/IEHNA B NPOMECCUOHA/IbHBIX 3adavax. [pumeHeHune
YPaBHEHWIN W HEPaBeHCTB K PELUeHU0 MaTeMaTUYeCKmX
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MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, IMP63, IMPy1,
MPy7

OK 04, OK 05, J1P8, NN1P33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP63, MPy1,
MPy7

OK 04, OK 05, /1P8, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP63, MPy1,
MPy7

OK 03, /1P26, MP8, MP17, P66



Tema 1.5.
MocneposatenbHO-
CTU 1 nNporpeccuu

Tema 1.6. PyHKUUN
N rpadukm

Tema 1.7.
BX0fHOI KOHTPO/b

3ala4 1 3aia4 U3 pas/iMyHbIX 06/1acTell HayKu U peasibHOM
XKM3HU

MpakTuyeckoe 3aHATMe Ne3. PelleHMe 3aay C MOMOLGHO
MPOLEHTHBIX BbIYUCNIEHNI

TeopeTnueckoe  3aHATMe.  [locnegoBaTenbHOCTU U
nporpeccuu

MocnepoBaTenbHOCTH, CrnocoobI 3agaHus
nocnegosarefibHOCTel. MOHOTOHHbIE MOCNeA0BaTe/IbHOCTH.
ApuimeTyeckas M reomeTpuyeckas nporpeccum.
BeckoHeyHO y6blBalOLLAA reoMeTpuyeckas MNPOrpeccus.
Cymma  6eCKOHeYHO  YyOblBatoLLel reomMeTpUYECKOi
nporpeccuu. dopmyna C/TOXKHBbIX MPOLIEHTOB.
cnonb3oBaHWe nporpeccun 4/ peLleHns peanbHbIX 3aiad
NPUKIaLHOro Xapakrepa

TeopeTuyeckoe 3aHATME. OfIEMEHTapHble QYHKUUK, WX
rpagukn

®PyHKUWA, cnocobbl 3agaHnd PYHKUMK. Tpadnk yHKLUN.
OnemeHTapHble  (yHKUMW, UX  cBOWCTBa.  [padmku
3leMeHTapPHbIX (PYHKLNIA

TeopeTunyeckoe 3aHATUE. PYHKLNM U UX CBOWCTBA

O6nacTb onpefeneHns U MHOXECTBO 3HAYEHUIA (DYHKLMW.
Hynn gyHkumn. TpoMexXyTKn 3HaKONOCTOAHCTBA. YETHbIe 1
HeYyéTHble PYHKUMU. MOHOTOHHOCTb

TeopeTunyeckoe 3aHATUe. BXOAHOW KOHTPO/b

BbluncneHns n npeobpasoBaHns. Y paBHEHNUS N HEPABEHCTBA.
Mporpeccun. PYHKUWUM 1 rpaduKu

KoHTponbHaa paboTa
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OK 03, /TIP26, MP8, MP17, I'P66

OK 04, OK 05, J1P8, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, IMP63, MPy1,
MPy7, MPy9

OK 05, J1P8, J1P33, MP28, MP30,
MP31, MP33, MP36, MP37, MP55,
MP56, MP57, P64, MNMPyHO

OK 05, JIP8, J1P33, MP28, MP30,
MP31, MP33, MP36, MP37, MP55,
MP56, MP57, P64, MNMPyHO

OK 05, /1P8, NNP33, MP28, MP30,
MP31, MP33, MP36, MP37, MP55,
MP56, MP57, 1NP64, MNMPytO



Pasgen 2. CTeneHU u KopHu. CTeneHHas, nokasaTeNbHas U norapumMumueckas GyHKLUS

Tema 2.1.
ApudmeTryeckunii
KOpEeHb -0/
CTeneHun

Tema 2.2.
CTteneHun

Tema 2.3.
CreneHHas

(yYHKUMS

Tema 2.4.
MppaunoHanbHble
ypaBHEHUA

TeopeTuyeckoe 3aHATUE. APUDMETUYECKUIA KOPEHb M-0M
CTeneHu

ApU(METUYECKNIA KOPEHb HaTypasibHOW CTerneHun. [encteus
C apUMETUYECKUMI KOPHAMU N-0i CTENEHW
MpakTuyeckoe 3aHATMe  Ned.  [lpeobpasoBaHve U
BbIUMC/IEHME  YMCMIOBLIX  3HAYEHWA  anrebpanyeckmx
BbIPXXEHWI, coaepXXalmnx KoOpHU n-oii cteneHn (N6 N)

TeopeTunueckoe 3aHsaTMe. CTENEHN C LeNbIM NoKasaTenem
CTteneHb C LeNbIM NokazaTenem. CTaHaapTHas opma 3anmncu
[eNCTBATENBHOIO  umMcna.  Vicnonb3oBaHMe  MOAXOASLLEN
(hopMbl  3aNUCK  AEACTBUTENbHBIX YUCEN ANA  PELUEHMS
NpPaKTUYecKnX 3agay 1 npeacraBneHnst gaHHbIX. . CBOMCTBa
cTeneHu

TeopeTuueckoe 3aHATMe. CTeneHb C  pauUMOHa/IbHbIM
rnokasaresiem

CTeneHb C palMoHanbHbIM NokasaTenem. CBOICTBA CTEMNEHN
MpakTuueckoe 3aHATUE Ne5. MpeobpasoBaHmNe BbIPAXKEHWA,
CofepXKalmMx CTeneHn ¢ pauoHaIbHbIM noKasartesiem

TeopeTuueckoe 3aHsATHe. CTeneHHast PyHKLMS

CreneHHas (DYHKUMS C HaTypa/ibHbIM U Lie/bIM NoKasaTeneM.
E€ cBoiictBa 1 rpadumk. CBOMCTBA U rpaiuK KOPHSA N-Oi
CTeneHu

TeopeTunyeckoe 3aHsiTHe. ppaunoHabHble YpaBHEHMS
PaBHOCW/IbHOCTb MppPaLMOHasIbHbIX YpaBHeHMn. MeTogpbl X
peLueHmns. PelleHne nppaumoHaibHbIX YpaBHEHWI
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OK 04, OK 05, J1P8, JTIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP62, IMPy6,
MPy8

OK 04, OK 05, /1P8, TP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, TP62, TPy,
rMPy8

OK 04, OK 05, /1P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, INP62, MNMPy6

OK 04, OK 05, N1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TP62, INMPy6
OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, 1NP62, MNMPy6

OK 04, OK 05, /1P8, /1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P62, NP65

OK 04, OK 05, J1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P62, INMP63,



N HepaBeHCTBa

Tema 2.5.
[MprmeHeHne
CBOICTB CTEMEHHOWN

(yHKUMN

Tema 2.6.
NokasaTencHas
yHKLMA, ee
CBOWCTBA

Tema 2.7.
MokasaTenbHble
ypaBHEHUSA

N HepaBeHCTBa

TeopeTuyeckoe 3aHATMe. PelleHne  MppaLyOHabHbIX
HepaBeHCTB

PaBHOCWNBLHOCTL MppaLMOHa/IbHbIX HepaBeHCTB. MeToabl KX
peLleHus. PelleHVe nppauroHabHbIX HepaBeHCTB
MpakTuyeckoe 3aHATME Ne6. PelleHVe unppaLUOHaIbHbIX
YPaBHEHUA

TeopeTnueckoe 3aHsiTue. NpUMeHeHMe CBOWCTB CTENeHHOM
(OYHKUMN

CsolicTBa M rpamKmM CTeMNeHHbIX (PYHKLUMIA B 3aBUCUMOCTU
OT BMAa MokasaTens. lMcnonb3oBaHWe CBOWCTB CTeMEHHOM
(hYHKLMM NP peLleHnn YpaBHEHWIA N HEPaBEHCTB
TeopeTunueckoe 3aHATMe. [lokasatenbHas (YHKUMA, eé
CBOWCTBA 1 rpatink

CTeneHb C MPOU3BO/IbHLIM [eACTBMTENbHBIM OKa3aTesieMm.
Moka3zaTesnibHas PYHKLMSA, ee CBOMCTBa rpatnk
TeopeTnyeckoe 3aHsATUe. NoKa3aTe/lbHble YpaBHEHUS
PelleHne nokasaTe/bHbIX YpaBHEHNA METOLOM YpaBHMBaHUA
rokasarenei, MeTolOM BBEIEHNS1 HOBOW MEPEMEHHON.
TeopeTnyeckoe 3aHATHe. [1oKa3aTeNbHble HepaBeHCTBa
PelweHne  nokasaTe/lbHbIX ~ HEPaBEHCTB  Pa3/INYHbIMU
MeToAamMu

MpakTuyeckoe 3aHATMe Ne7. PelleHWe noKasaTe/bHbIX
YpaBHEHWI, CUCTEM YPaBHEHNI

MpakTuyeckoe 3aHATMEe Ne8. PelleHWe MoOKa3aTeNbHbIX
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MPy7
OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, P62, MNPQO3,
MPy7
OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MNP62, MNP63,
MPy7

OK 04, OK 05, /IP8, /P33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P62, MP69,
MPy1,MPy14, MPy15

OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TP65, MNPy6

OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MNPy7
OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MNPy7
OK 04, OK 05, J1IP8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MNPy7
OK 04, OK 05, J1IP8, J1IP33, MP28,



Tema 2.8.
MpumeHeHne
CBOWACTB
rokasarte/ibHOM
(OYHKLMM

Tema 2.9.
Norapum yncna

HEepaBeHCTB

TeopeTnyeckoe  3aHATHUE. MpUMeHeHVe  CBOICTB
MoKasaTesbHON hyHKLWN.

PelleHne noKasaTeNbHbIX  YPaBHEHWIA U HepaBeHCTB
(YHKLIMOHANBbHO-TPathvuecKUM METOOM

TeopeTunyeckoe 3aHATMe. Jlorapugm ymicna

MoHATMe norapudgma umcna. OCHOBHOe florapuMmnYeckoe
TOXAeCcTBO. dopMyna nepexoga OT /0rapug)moBs No OAHOMY
OCHOBaHWIO K JiorapuMaM Mo  Apyromy  OCHOBaHUIO.
[ecsaTnuHble W HaTypanbHble norapudmbl. [MpeactaBneHune
norapvdma c npov3Bo/ibHbIM OCHOBaHMEM Yepe3 AeCATUYHbIE U
HaTypa/ibHble

Tema 2.10. TeopeTnueckoe 3aHATUe. CBOMCTBA Orapu{MoB

CsolicTBa CsolicTBa norapuMosB. NorapugpmuposaHve n

norapugmos NOTEHLMPOBaHVE anrebpanyeckmx BbIpaXKeHWA. BblumcneHve
norapugma yncna c NPon3Bo/IbHbIM OCHOBAHMEM
TeopeTuueckoe 3aHaTMe. [Mpeobpa3oBaHNe BbIPAXKEHWNA,
cofepXKawmx forapupmbl
MpakTuueckoe 3aHATUe Ne9. BblunucneHve norapudma
yumcna. NorapuimuposaHue 7 noTeHUMpoBaHne
anrebpanyecKnx BblpaxKeHNiA

Tema 2.11. TeopeTnueckoe 3aHsaTue. Jlorapudpmmyeckas (yHKLUMS, ee

Norapugpmnyeckas  cBoMCTBa

yHKLMA, ee Jlorapugmuyeckast OyHKLWS, ee CBONCTBa, rpagnk
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MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, INMP63, MPy7

OK 04, OK 05, NP8, 1P33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP63, MNMP65,
MPy8

OK 04, OK 05, /1P8, /1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P62, INPy6

OK 04, OK 05, /1P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP62, INPy6

OK 04, OK 05, /1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP62, INPy6
OK 04, OK 05, J1P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, INMP62, INPy6
OK 04, OK 05, J1P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP62, MNMPy6



CBOWCTBA

Tema 2.12.
Norapugpmuyeckme
ypaBHEHMS 7
HepaBeHCTBa

TeopeTnyeckoe  3aHATHeE. MpumeHeHne  rpadnKoB
norapuMUYecknx yHKLmI

PelwleHne  ypaBHEHWIA W HePaBEHCTB  (DYHKLMOHA/IbHO-
rpauyeckMMm MeTOZOM C UCMO/Ib30BaHMEM  rparKoB
norapuMUYecKmnX QyHKLNIA

KoHTponbHada paboTa

TeopeTnueckoe 3aHaTue. [pocTeliume norapumMmyeckme
ypaBHeHus

MoOHATUA  MPOCTENLLIMX  NOrapUPMUUECKUX  YpPaBHEHWIA.
OCHOBHble Teopembl NpUMeHeHns MeTO/0B
norapugMnpoBaHns 1 NOTEHLMPOBaHMS.

TeopeTuyeckoe 3aHATME. PelleHWe NorapupMmUyecKmnx
ypaBHEHM METOAOM 3aMeHbl NePEMEHHbIX

MeToa 3ameHbl NepemMeHHbIX.  cnonb3oBaHME CBOWCTB
norapudgma

TeopeTnyeckoe 3aHsATMe.  PelleHuWe forapuiMmMyeckmx
YPaBHEHWA pa3/IMYHbIMU METOAaMM

PeLeHne norapuMUUecknx ypaBHeHuin

TeopeTnyeckoe 3aHsATMe. PelleHne norapugMUyecKmx
HepaBeHCTB
PeLUeHMe NorapuiMmMUecKMX HepaBeHCTB

MpakTunyeckoe 3aHATMe Nel0. PelleHre norapummnyeckmnx
YpaBHEHWUIA, CUCTEM YpPaBHEHWI

MpakTunueckoe 3aHATUe Nell. PelueHve norapuMmyeckmnx
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OK 04, OK 05, /1P8, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, IMP62, MNMP63,
MPy7

OK 04, OK 05, J1P8, J1IP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, NP62, MNMP63,
MPy7

OK 04, OK 05, /P8, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, 1MP62, MNP63,
MPy7

OK 04, OK 05, /IP8, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP62, MP63,
MPy7

OK 04, OK 05, /P8, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, 1MP62, MP63,
MPy7

OK 04, OK 05, /IP8, /P33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP62, MP63,
MPy7

OK 04, OK 05, /1P8, JIP33, MP28,



Tema 2.13.
Norapnmsl B
npupoae N TeEXHNKe

Tema 2.14.
lNprmeHeHne
norapugmMos K
peLLeHuo 3a4au
Pasgen 3 MNMpamble u
Tema 3.1.
[NoBTOpeHMe
NnAaHUMeTPUN.
OCHOBHbIE MOHATUA
CTepeoMeTpuUn

Tema 3.2.

HEepaBEeHCTB

TeopeTuyeckoe 3aHATHe. [prMeHeHne norapnpma
WcTopums pa3sutus matematukuy. Jlorapumuyeckas cnvpaib
B npupoge. Ee maTematnyeckume CBOMCTBA

TeopeTuyeckoe 3aHATMe. Mcnonb3oBaHWe  rpagnkoB
(hyHKUMIA 4Na nccnefoBaHWs MPOLECCOB U 3aBUCMMOCTEMN
cnonb3oBaHune rpaikoB (YHKUUA AN1s  UCCNefoBaHNs
MPOLECCOB M 3aBMCUMOCTEN, KOTOpble BO3HMKAKOT MNpU
peLleHnn 3aday U3 pasinyHbIX 06/1acTeil HayKu 1 peasibHOM
YN3HW

TeopeTnueckoe 3aHATMe. PelleHWe OrapuMmUyecKmnx
ypaBHEHMWI N HepaBeHCTB

KoHTposibHasa paboTa

M/IOCKOCTU B NPOCTPaHCTBE
TeopeTnueckoe 3aHsATHe. [€OMETPUS Ha NIOCKOCTM
OCHOBHble (Mrypsbl, akTbl U TEOPEMbI MIAHUMETPUN. Bugpl
MAOCKMX (PUryp 1 Ux nnoLaam

TeopeTunyeckoe 3aHATME. AKCUOMbI CTEPEOMETPU
CrepeomeTtpua. OCHOBHblE MOHATMA CTepeoMeTpuUn. Touka,
npsmMas,  MNJOCKOCTb,  MPOCTPaHCTBO. MoHsTME 06
aKCMOMaTUYeCKOM MOCTPOEHUM CTEePeOMETPUU:  aKCMOMbI
CTepeoMeTpUM 1 CNefCTBUA U3 HUX

TeopeTuueckoe 3aHsTue. [MapannenbHOCTb NPAMbIX, NPAMON
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MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP62, MP63,
MPy7
OK 04, OK 05, /IP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P62, MP63,
MPy7

OK 01, OK 04, OK 05, 1IP8, JIP33,

MP28, MP30, MP31, MP33, MP36,

MP37, MP55, MP56, MP57, P62,
P63, MPy7

OK 04, OK 05, J1P8, /1P33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MNP62, MNP63,
MPy7

OK 04, OK 05, /1P8, JTIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, INMP61, MP69,
MP612, NPy14

OK 04, OK 05, J1P8, J1IP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, INMP61, P69,
MPy1, MNPy14

OK 04, OK 05, JIP8, JIP33, MP28,



MpaAmble n
M/I0CKOCTH

B MNPOCTPaHCTBE.
MapannensHoOCTb
NPAMbIX, NPAMOIA 1
MN/I0CKOCTH,
MI0CKOCTEN

Tema 3.3.
MepneHanKynsap-
HOCTb MPSAMbIX 1
M10CKOCTeN

Tema 3.4.

Y bl Mexay
NpPsAMbIMU n
NA0CKOCTAMU

1 NNOCKOCTK
MapannensHble npsMble B NpocTpaHcTBe. [MapanienbHOCTb
NPSMOA 1 NA0CKOCTW. Mpu3HaK NapannenbHOCT MpSMOA 1
M1I0CKOCTU

TeopeTuyeckoe 3aHsTUe. B3aMMHOe pacnonoXeHve NpsimbIX B
MpOCTpaHCTBe

CkpewmBaromecs  npsmble.  Tpyu  clyyas  B3aUMHOMO
pacrnonioXXeHnsi  NPsIMbIX B MPOCTPaHCTBE.  YT/bl  C
COHanpaBneHHbIMM CTOPOHaMW. YT MeXAY NpsMbIMIA
TeopeTunueckoe 3aHsTMe. [lapanfieflbHOCTb  MIOCKOCTeN
MapannenbHble  MAOCKOCTW,  CBONCTBA  NapannefibHbIX
nNockocTeid. [MpocTeiilume NPOCTPaHCTBEHHbIE (Urypbl Ha
NIOCKOCTW: TeTpasgp, Kyb, napannenenunes, MNOCTPOeHMe
ceyeHui

TeopeTuyeckoe 3aHsATHe. [epneHAVKYNAPHOCTL NPSMbIX W
NIOCKOCTEN

MeprneHANKYNAPHOCTb NPAMOiA 7 NAOCKOCTK:
nepneHAnKYspHble MpsMble B NPOCTPaHCTBE, MNpsMble
napannesnbHble ¥ NepneHANKYNSApHbIE K MNOCKOCTU, NPU3HaK
NepreHAnNKYNAPHOCTA MPAMOA U MIOCKOCTW, TeopemMa O
NPAMON NePreHANKYNAPHON NIOCKOCTH

TeopeTnyeckoe 3aHATHE. YT bl B MPOCTPAHCTBE

Yrnbl B NPOCTPAHCTBE: Yron MeXay MpsMor 1 MAOCKOCTbIO,
ABYTPaHHbIN Yron, NMMHENHbIN Yron AByrpaHHOro yrna

TeopeTunyeckoe 3aHaTure. MepneHANKYSP U HAKNOHHbIE
MepneHAuKYNsap U HaKNOHHbIE: PacCTOSIHUE OT TOYKM [0
MAOCKOCTU, PacCTOsIHME OT MPSIMONA 10 NIOCKOCTK, NPOEKLUS
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MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P61, P69,
MPy1, MNMPy14

OK 04, OK 05, J1P8, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P61, INMP69,
MPy1,MPy14

OK 04, OK 05, /1P8, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, IMP61, NMP69,
MPy1, NPy14

OK 04, OK 05, JIP8, /IP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, MP69,
MPy1,MPy14

OK 04, OK 05, JIP8, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, MP69,
MPy1,MPy14, MPy15

OK 04, OK 05, /IP8, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, 1MP61, MP69,



Tema 3.5.
MpaAmble

MNJ0CKOCTH B

NPaKTUYECKNX
3afavax

Tema 3.6.
OcCHOBHble
NPOCTPAHCTBEHHbIE
urypsl 1 UX
B3aMMOpPAacMnonoxe
HVe

(urypbl Ha NNOCKOCTb. eprneHANKYNSPHOCTL NIOCKOCTEN:
NpU3HaK NepneHAnNKYNAPHOCTM ABYX MAocKocTel. Teopema o
TPEX NepneHanKynapax

TeopeTuyeckoe 3aHATMe. [lpaMble W NJIOCKOCTM B
NPakTUYeCKnX 3agadax

PacnonoxeHune NpsaMbIX 1 NIOCKOCTEN B OKPY>KAIOLLEM MUpPe
(Mpupoge, WCKyCCTBe, apXWUTEKTYpe, TeXHWKe). PelueHue
NPaKTUKO-OPUEHTUPOBAHHbIX 38734

TeopeTuyeckoe 3aHATUe. OCHOBHbIE MPOCTPAHCTBEHHbIE
(urypeol

B3avMHOe pacnofiokeHve NpsAMbIX U MNJIOCKOCTER B
npocTpaHcTBe. MOCTPOEHUEe CeveHui

Pasgen 4. KoopanHaTtbl 1 BEKTOPbI B NPOCTPAHCTBE

Tema 4.1.
BekTopbl B
NPOCTPaHCTBE.
[JelicTBus ¢
BeKTOpamu

Tema 4.2.
KoopanHatbl B

TeopeTnyeckoe 3aHATMe. BEKTOp Ha NNOCKOCTM U B
NnpoCTpaHCTBe

BekTop Ha NAOCKOCTM W B MpOCTpaHCTBe. CroXKeHue wu
BbluMTaHME BEKTOPOB. YMHOXEHWe BEKTOpa Ha 4ucro.
Pa3noxkeHne BeKTopa Mo TPEM HeKOMM/aHapHbLIM BeKTOopam.
Mpasuno napannenenunega. PelwleHne 3afad, CBA3AHHbLIX C
NPUMEHeHVeM NpaBu/ AeNCTBUIA C BEKTOpPaMM
TeopeTuueckoe 3aHATUe. PelleHue 33day, CBA3aHHbLIX C
NPUMeHeHVeM NpaBu AeNCTBUI C BEKTOPaMM

PeweHne 3afay, CBA3AHHbLIX C MNPUMEHEHVWEM Mpasun
[eCTBUI C BEKTOpamm

TeopeTunueckoe 3aHATMe. [ekapToBa cCMCTeMa KOOPAMHAT B
MpOCTpaHCTBe
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MPy1, MPy14, MNMPy15

OK 01, OK 04, OK 05, INK 1.4., N1P8§,
NP33, MP28, MP30, MP31, MP33,
MP36, MP37, MP55, MP56, MP57,
MP61, MNP69, MPy1, MNMPy14, rNPy15

OK 01, OK 04, OK 05, MK 1.4., /IPS,
NIP33, MP28, MP30, MP31, MP33,
MP36, MP37, MP55, MP56, MP57,
P61, MP69, MPy1, MPy14, MPy15

OK 04, OK 05, J1P8, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, T1P61, 1NP613,
MPy17

OK 04, OK 05, J1P8, /1P33, MP28,

MP30, MP31, MP33, MP36, MP37,

MPS55, MP56, MP57, P61, NMP613,
MPy17

OK 04, OK 05, J1P8, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,



MPOCTPaHCTBE.
MpocTeliwmne
3agaun B
KoopAmHaTax

Tema 4.3.
MpakTuKo-
OPWEHTMPOBAHHbIE
3afa4m Ha
KOOpAMHATHOM
NI0CKOCTU

Tema 4.4.
PelwieHne 3agjay Ha
KOOpAMHaThI n

MpsmMoyronbHast CcUCTeMa KOOpAMHAT B MPOCTPaHCTBe.
PaccTosiHMe Mexay [AByMsi ToUKamu. KoopamHaTbl cepeamHbi
oTpe3ka

TeopeTnueckoe 3aHATMe. KoopanHaTbl BEKTOpa
MpocTeilluMe 3afayn B  KOOpAMHATaxX. YTon  Mexay

BEKTOPaMM. CkanspHoe  MNpou3BeeHMe  BEKTOPOB.
BbluncneHne YrMoB Mexay npsiMbIMA 1 MIOCKOCTSMM.
KoopanHaTHO-BEKTOPHbII MeTof npu peLLeHNH

reomMeTpUYecKmX 3agau
MpakTuyeckoe 3aHATMEe Nel2. BbINoNHeHMe [eNCTBUIA Haf
BeKTOpamu B NPOCTPaHCTBe

TeopeTnyeckoe 3aHATME. [1paKTUKO-OPUEHTMPOBaHHbIE
3a/ja4un Ha KOOPAMHATHOM NIOCKOCTH

KoopgunHaTHas nnockocTb. BbluncieHne paccTosHWin ©
nnowazen Ha KOOpAMHATHOM NiocKocTW. KoimyecTBeHHbIe
pacyeThbl

MpakTuyeckoe 3aHATMe Nel3. [lpumMeHeHWe MeToAa
KOOpPAMHAT nNpU  peLleHUM  NPaKTUKO-OPUEHTUPOBAHHbLIX

3adau

TeopeTuyeckoe 3aHATHe. PellieHne 3a1a4 Ha KOOPAMHATbI U
BEKTOPbI
KoopanHaTHO-BEKTOPHbIi MeTo[, npw peLleHnn
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MPS55, MP56, MP57, TPy7

OK 04, OK 05, N1P8, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, T1P61, MNP613,
MPy1, MPy17

OK 05, NIP14, IP23, /P24, /TP25,
NIP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP12, MP13, MP17, MP18,
MP19, MP21, MP36, MP42, MP46,
P61, MP613, MPy1, MPy17, MPy18

OK 01, OK 05, /1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, TPy7

OK 01, MK 1.4., NIP14, NIP23, NP24,
NP25, NIP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP12, MPW, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP61, MP613, MPy1, MPy17,
MPy18
OK 05, JIP14, NP23, /P24, /P25,
NIP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP12, MP13, MP17, MP18,



BEKTOPbI

reoMeTpuyeckmMx 3afad. PelleHne 3ada4y, CBfA3aHHbLIX C
NpYMeHeHMeM nMpaBui  LeACTBUA C BeKTopamu. 3ajayu
NNaHUMETPUMN 1 CTEPEOMETPUMN N METOAbI UX PeLLEHNS

Pasgen 5. OCHOBbI TPUTOHOMETPUN. TPUTOHOMETPUYECKUE PYHKLUN

Tema 5.1.
OcHoBbI
TPUTOHOMETPUN

Tema 5.2.
OCHOBHble
TPUroHOMeTpuYec-
Kne ToXJecTBa

TeopeTnyeckoe 3aHsTME. TPUTOHOMETPUYECKME (PYHKLMM

4MCNOBOr0 aprymeHTa

TpUroHOMeTprYeckass OKPY>KHOCTb. PaguaHHas Mmepa yrna.

OnpegeneHvie TPUTOHOMETPUYECKMX (DYHKUMIA 4YMCOBOrO

aprymeHTa 3HaKmW CUHYyCa, KOCUHYCa, TaHreHca U KOTaHreHca

Mo YeTBEPTAM

TeopeTnyeckoe 3aHsATUe. OBpaTHble TPUTOHOMETPUYECKME

(hYHKLMX YMCNOBOTO aprymeHTa

APKCUHYC, apKKOCUHYC, apKTaHreHC YMCNOBOro aprymeHTa

TeopeTnyeckoe 3aHsATUe. OCHOBHbIE TPUTOHOMETPUYECKME

TOX[ecTBa

TpuroHomeTpryeckme ToxaecTsa. CUHYC, KOCUHYC, TaHTeHC

N KOTaHIeHC Yr/oB a v - a. Popmy/ibl NpUBeLEHMS.

TeopeTnueckoe 3aHsTre. OCHOBHblE TPUrOHOMETPUYECKME

(hopmy/ibl

CUHYC, KOCUHYC W TaHreHC CyMMbl W pPa3sHOCTM [BYX

aprymeHToB. TaHreHC CyMMbl W PasHOCTW aprymeHTOB.

dopmynbl - 4BOMHOrO  aprymeHTta. [lpeobpasoBaHve U

BbIUYMC/IEHME  UUCMOBbLIX 3HAYeHWU TPUrOHOMETPUYECKMX

BblpaXKEHWIA  C  UCMO/Mb30BaHMEM  (hOPMyNn  ABOMHOIO

aprymeHTa, (hopmysi NOHMKEHNS CTENEeHW

TeopeTnyeckoe  3aHsTUe.  [lpeobpa3oBaHMe  CyMMbl

TPUTOHOMETPUYECKUX (YHKLWIA

Mpeobpa3oBaHue CYMMbl TPUrOHOMETPUYECKUX (DYHKLMIA B
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MP19, MP21, MP36, MP42, MP46,
MP61, NP613, MNPy1, NPy17, NMPy18

OK 04, OK 05, J/1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P65

OK 04, OK 05, J1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, INP65

OK 04, OK 05, J1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, MPy7

OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MNPy7

OK 04, OK 05, /1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MNPy7



Tema 5.3.
lNepuognyeckne
QYHKUMN.
TpuroHomeTpuyec-
Kne yHKLMK

Tema 5.4.
MpeobpasoBaHve
rpadukoB
TPUroOHOMeTpUYec-
KX (OYHKLIMI
Tema 5.5.
OnucaHne
NPOV3BOACTBEHHbIX

npown3BefeHVe N NPOU3BEAEHMSA B CYMMY
MpakTuuyeckoe 3aHsATMe Neld. [peobpasoBaHune W
BbIUYMC/IEHVE YMCMOBLIX 3HAYEHWI TPUTOHOMETPUYECKMX

BbIPaXXEHUIA C CNOMb30BaHNEM OCHOBHbIX
TPUrOHOMETPUYECKUX TOXKAECTB
TeopeTuyeckoe 3aHATHeE. Mpeobpa3zoBaHue

TPUrOHOMETPUYECKMX BbIPaXKEHU

KoHTponbHasa paboTa

TeopeTnyeckoe 3aHsATMe. TPUrOHOMETPUYECKAA (YHKLNSA
Y = COS X, ee CBOWCTBA 1 rpamk

Mepvognyeckve  yHkumn.  O6nacTb  ONpeAeneHus u
MHOXECTBO  3HAYEHUN  TPUTOHOMETPUYECKUX  (DYHKLLMIA.
YETHOCTb, HeYETHOCTb. CBOWCTBA W rpauK (yHKLMK
y =cos X

TeopeTuyeckoe 3aHATMe. TPUTOHOMETPUYECKas QYHKUMA
y = sin X, ee CBOMCTBa 1 rpauk

CsolicTBa 1 rpadmk yHKLMK Y = Sin X

TeopeTnyeckoe 3aHATME. TPUrOHOMETPUYECKME (YHKLUN
y =tg X, Y = ctg X, X CBOICTBa W rpafmKu

CBolicTBa 1 rpagmkn PyHKUMM y = tg X, Y = ctg X
TeopeTuueckoe 3aHsiTue. [lpeobpa3oBaHne rpafurkoB
TPUrOHOMETPUYECKUX PYHKLNIA

Cxatne ©n pacTskKeHWe TrpaukKoB TPUTOHOMETPUYECKMX
(hYHKUNIA.

MpeobpasoBaHue rpatiMkoB TPUrOHOMETPUYECKUX (PYHKLMI
TeopeTnyeckoe  3aHsATMe.  Vcnonb3oBaHWe  CBOWCTB
TPUrOHOMETPUYECKMX  (PYHKUMIA B MPOGecCUOHabHbIX
3agavax
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OK 04, OK 05, N1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, MNPy7

OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, INMPy7

OK 04, OK 05, J1IP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P65, INPy8

OK 04, OK 05, J1P8, J1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, I1P65, INPy8
OK 04, OK 05, J1P8, /1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, T1P65, NPy8

OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P65, INPy8

OK 01, MK 1.4, IP23, JIP24, JIP25,
MP1, MP2, MP3, MP4, MP5, MP6,
MP12, MPW, MP17, MP18, MPWU,



npoLieccos C
MOMOLLbHO
rpacmKoB hyHKLNIA

Tema 5.6.
ObpaTHble
TPUroHOMeTpUYec-
Kune yHKUmm

Tema 5.7.
TpuroHomeTpuryec-
Kune ypaBHeHus

OnwncaHve NPOU3BOACTBEHHbLIX MPOLLECCOB C  MOMOLLLHO
rpaukos (hYHKLWIA. Vicnonb3oBaHue CBOVCTB
TPUrOHOMETPUYECKUX  (DYHKUMA B MPOGeCCMOHAbHbIX
3afavax

TeopeTuueckoe 3aHATUe. MCNonb3oBaHMe — rpauykoB
(hyHKUMIA ANa uccnefoBaHUA NPOLLECCOB N 3aBUCUMOCTEN
OnucaHne MPOU3BOACTBEHHBIX MPOLECCOB C  MOMOLLbIO
rpamkoB (yHKUMIA. Wcrnonb3oBaHne rpaimkoB (yHKUMIA
ANA UcCnefoBaHUsA MNPOLECCOB M 3aBUCUMOCTEN, KOTOpble
BO3HMKAIOT NPV pelleHnn 3agad  u3  Apyrux y4yebHbix
OUCLUNANH U peaibHOM XKN3HU

MpakTuyeckoe 3aHATME Ne15. OnucaHune
MPOM3BOACTBEHHBLIX MPOLECCOB C MOMOLLBIO  rpaguKoB

(hyHKUMI

TeopeTnueckoe 3aHsATUe. OBpaTHble TPUrOHOMETPUYECKME
(OYHKLMM

O6bpaTHble  (yHKUMKM. Ob6paTHble  TPUrOHOMETPUYECKUE
(hyHKUMK. X CBOWCTBA U rpatinku

TeopeTuyeckoe 3aHATMeE. PeLueHwne NPOCTENLLNX
TPUrOHOMETPUYECKMX YPaBHEHWI

PeLleHne NPOCTENLLNX TPUTOHOMETPUYECKNX YPaBHEHWIA
TeopeTnyeckoe 3aHsTMe. PelleHVe TPUroOHOMETPUYECKNX
ypaBHEeHW

MeTog  pasnoxeHus Ha  MHOXWTENN. PelueHue
TPUrOHOMETPUYECKMX YPaBHEHUIA METOAOM pasnoXeHus Ha
MHOXUTENN. MeTof BBefeHUS HOBOW NepeMeHHO. PelueHme
TPUrOHOMETPUYECKMX YPaBHEHWUIA METOLOM BBEAEHUS HOBOW
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P65, MNPy8

OK 01, MK 1.4., IP23, /IP24, NTP25,

MP1, MP2, MP3, MP4, MP5, MP6,

MP12, MP13, MP17, MP18, MP19,
MP65, MPy8S

OK 01, MNK 1.4., P23, NP24, JIP25,
MP1, MP2, MP3, MP4, MP5, MP6,
MP12, MP13, MP17, MP18, MP19,
P65, MNPy8
OK 04, OK 05, /1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MPyo6,
MPy7
OK 04, OK 05, J1P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TP63, MPy7

OK 04, OK 05, /1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P63, MPy7



Tema 5.8.
TpuroHomeTpuyec-
K1e HepaBeHCTBa

Tema 5.9.
PelueHne 3ajau
TPUrOHOMETPUM

nepeMeHHoI

TeopeTnyeckoe 3aHATHeE. OpHopoaHble
TPUrOHOMETPUYECKME YPaBHEHNSA

OfHOpOAHblE  TPUrOHOMETPUYECKME YpaBHEHUS  MNepBoOi
creneHn. OAOHOPOAHbIE TPUrOHOMETPUYECKME YpPaBHEHUSA
BTOPOW CTENeHu

MpakTnyeckoe 3aHATME Ne16. PeLueHus
TPUrOHOMETPUYECKMX YPaBHEHWIA OCHOBHbLIMU MeTOaMu

TeopeTuueckoe 3aHATME. PelueHue NPOCTENLLNX
TPUrOHOMETPUYECKNX HEPABEHCTB

PelleHne NpocTewmX TPUTOHOMETPUYECKMX HEPABEHCTB C
MOMOLLbO eAMHNYHON OKPY>KHOCTM

TeopeTnyeckoe 3aHsTMe. PelleHne TPUroHOMETPUYECKUX
HepaBeHCTB

PelleHne TPUrOHOMETPUYECKMX HEepaBeHCTB OCHOBHbLIMU
MeToAamMu

TeopeTnyeckoe 3aHATHe. TpuroHomeTpryeckme
BbIPaXXeHWs, YpaBHEHWNSA 1 HEPaBEHCTBA

KoHTponbHaa paboTa

Pasgen 6. NMpoussogHasa PyHKLUUU, ee NPUMEHEHMKE

Tema 6.1.
MOHOTOHHOCTb
OYHKUMN.
SKCTPEMYMBI
QYHKUMN. TOYKK
3KCTpeMyma

Tema 6.2. MoHATHe

TeopeTnyeckoe  3aHATME.  MOHOTOHHOCTb  (DYHKLMW.
JKCTpemMyMbl

IMPOMEXYTKN MOHOTOHHOCTU  (PYHKUMKU. MakCuMymbl 1
MUHUMYMbl  (OyHKUMKW.  Hambonbllee U HauMMeHblUee
3HaYeHve (PYHKLMN Ha NPOMEXYTKe

TeopeTuueckoe 3aHATYe. MeToq VHTEpPBA/IOB
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OK 04, OK 05, /1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TP63, MNPy7

OK 04, OK 05, J1P8, J/1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MPy7

OK 04, OK 05, /1P8, /1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, 1NP63, MPy7

OK 04, OK 05, N1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MPy7

OK 04, OK 05, J1P8, /1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, IMP63, MPy7

OK 04, OK 05, N1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, INMPy9

OK 04, OK 05, /1P8, NP33, MP28,



0 HernpepbIBHOCTY
yHKUMN

Tema 6.3.
lMponssopaHasn

QYHKUMN

Tema 6.4.
"eomeTpuryecKkmii
CMbICN
Npou3BOAHOM

Vicnonb3oBaHve  MeToda WHTepBa/ioB  ANA  peLleHud
HepaBeHCTB

MpakTnyeckoe 3aHATMEe Nel7. PelleHMe HepaBeHCTB
MeTO40M WUHTEPBaIOB

TeopeTuyeckoe 3aHsaTMe. HeNpepbIBHOCTb (DYHKLMN
MoHATVE HenpepbIBHOW (yHKUMM. CBOWCTBA HEMpepbIBHOM

(hyHKLMN

TeopeTunyeckoe 3aHATHe. MPon3BogHaA PYHKLMUN

3agaun, npuBOAALLME K MOHATMIO MPoM3BOAHOM. Cxema
BbIYMC/IEHNA MPOWN3BOAHOM. [1pOM3BOAHbIE 3N1EMEHTapPHbIX
(hyHKUMIA. OCHOBHbIe npasuia auhhepeHLPoBaHNS.
TeopeTunyeckoe 3aHATUE. BbluncieHne NPon3BOAHbIX
BbluncneHve  NpouM3BOAHbIX € MOMOLLLKD  MpaBun
anddepeHympoBaHmns. MponsBogHas CNOXHOW M 06paTHOM
(hyHKLMIA

TeopeTuyeckoe  3aHATME.  [€OMETPUYECKMIA  CMbIC/
NPOW3BOAHOM

CeoMeTpUYeCKniA CMbICNT MPON3BOAHON (PYHKLUMKN - YTrI0BOM
KO3(h(hMLMEHT KacaTeNbHOM K rpadmky (YHKUMN B TOUKE.
YpaBHEHUE KacaTeNbHOM K rpatvmKy (yHKUMW. ANrOpUTM
COCTaB/IEHVS YpaBHEHUA KacaTeflbHOW K rpatuky (yHKUMK
y=f(X). YpaBHeHMe KacaTenbHON K rpauKky hyHKLNM
CocTaB/ieHme ypaBHeEHUA KacaTeNlbHOWN K rpadinky (hyHKLmK
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MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, 1MNP614, MNPyl
OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, 1NP614, MNPyl
OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P64, TPy8,
MPytO

OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P64, MNMPyHO

OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P64, INMPyHO

OK 04, OK 05, /1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, P64, MNPytO



Tema 6.5.
Punsmyeckuii
CMbICN
NpPOV3BOAHOIN B
npodgeccuoHanb-
HbIX 3aa4ax
Tema 6.6.
[MprMeHeHne
NpPOV3BOAHON K
1ccnefoBaHunio
(hYHKLMIA Ha
MOHOTOHHOCTb U
3KCTPEMYMbI

Tema 6.7.
ViccnepoBaHue
(hyHKLMI
MoCTpOeHue
rpapnkoB

MpaKTN4yecKoe  3aHATUE No18. PeweHne  3agavy
(hM3MYECKOro COAEPXKaHUs C NOMOLLLbIO MePBOI MPOM3BOAHOM

TeopeTuueckoe 3aHaTre. MOHOTOHHOCTb (DYHKLWN.
BospactaHne ¥ y6biBaHWe  (DYHKUMM,  COOTBETCTBME
BO3pacTaHUs 1 yObIBaHWA DYHKLMI 3HaKY NPOU3BOAHON

TeopeTnyecKkoe 3aHATUE. TOUYKN IKCTPEMyMa
Toukn 3kcTpemyMa. 3aiayn Ha MakCUMyM U MUHUMYM

TeopeTuyeckoe 3aHATUe. [MpYMeHeHME NPOU3BOAHON K
NcCnefoBaHno (PYHKLNIA

MprvMeHeHWe MPOU3BOAHON K WCCMef0BaHMIO (YHKLMIA Ha
MOHOTOHHOCTb Y 3KCTPEMYMbI

TeopeTuyeckoe  3aHATWe.  WccnepoBaHne — (DYHKUMiA
mMeToLamun AndpepeHLManIbHOro NCHUCIEHNSA

AnroputM  uccnegoBaHUs  (OYHKUMA € MOMOLLbGHO
NPOV3BOSHON.

TeopeTuyeckoe 3aHsiTve. WccnefoBaHne —(PYHKUMA U
MOCTPOeHMe rpafurKos

MMocTpoeHne rpaduKoB MHOTOY/IEHOB C WCMO/b30BaHNEM
annapara MaTeMaTM4yecKoro aHanusa. lictopus pasBuTus
mMaTemMaTn4ecKoro aHanmsa

MpakTuueckoe 3aHATMe Nel9. ViccnegoBaHue (PYHKUMIA U
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OK 01, MK 1.4, N1P23, JIP24, NNP25,
NnP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MPU, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, 11P64, MNMPyHO, MPy18

OK 04, OK 05, J1P8, P33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P64, MNPy8,
MPytO

OK 04, OK 05, J1P8, /TIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, T1P64, INMPy8,
MPyHO

OK 04, OK 05, J1P8, /1IP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, T1P64, INMPy8,
MPytO

OK 04, OK 05, 1P8, /1IP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P64, NPy8,
MPyHO

OK 04, OK 05, /1P8, P33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P64, TPy8,
MPytO

OK 04, OK 05, /1P8, JIP33, MP28,



Tema 6.8.
Hanb6onbluee n
HanMeHbLUee
3HayYeHns (YHKLMM
Ha oTpe3ke

Tema 6.9.
HaxoxaeHwve
ONTUMa/ILHOr 0
pe3ynbTaTa c
MOMOLLIbIO
NPON3BOLHOA B
NPaKTUYecKnx
3afava

Tema 6.10.
PeLueHve 3ajau.
lNpounsBogHas
(OyHKUMK, ee
npuMeHeHve

MOCTPOEHNS UX TPatiKoB C MOMOLLIbHO MPOV3BOAHOIA.

TeopeTnueckoe 3aHsATUe. Hanbosbllee W HaMMmeHbLUee
3HaYeHUs PYHKLMK

HaxoxgeHne HambonblIero W HauMeHbLUero 3HayeHus
(yHKUMM Ha oTpe3ke. [MpuMeHeHWe NPOU3BOAHON ANA
HaXO0XAEeHWsA Hamnyyllero peLleHns B NMPUKNagHbIX 3agavax,
[N onpefieneHns CKoOpoCTy npoLiecca, 3a4aHHoro hopmMysoit
nnKn rpagrikom

TeopeTnueckoe 3aHsiTue. [IpYMeHeHMe  MPOM3BOAHOM
(bYHKLMM NPpU peLleHnn 3aa4 Ha onTUMm3aLmio
HaxoxaeHne HambOoNblIero W HavMeHbLUEro  3HaueHui
(hYHKUUIA NpU peLeHnn 3aga4 Ha ONTUMU3aLMIo
MpuknagHble  3agayM, B TOM  4ucne  couManbHO-
39KOHOMMYECKOTO0 W (PU3MYECKOro Xapakrepa, WX peLleHue
cpefcTBaMM MaTeMaTU4YecKoro aHamsa

MpakTnyeckoe 3aHATMe Ne20. HaxoxaeHne onTMMasibHOro
pesyfnbTata C MOMOLLbIO MNPOWM3BOAHOM B MNPaKTUYECKUX
3afjayax

TeopeTuueckoe 3aHATMe. OuddepeHunpoBaHne QyHKLUWIA.
WccnegoBaHme  (oyHKUMIA € NOMOLUGHD  MPOU3BOAHOMN.
HanbosbLUee M HaMMeHbLLEE 3HAYEHUS (DYHKLMK
KoHTponbHasa paboTta

Pasgen 7. MHoOrorpaHHuUKu” 1 Tesia BpaweHus
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MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, T1P64, INMPy8,
MPytO

OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P64, MNPyHO

OK 01, MK 1.4.., IP23, P24, NIP25,
NIP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP64, MPyO, MPYtO

OK 01, MK 1.4.., IP23, J1P24, N1P25,
P26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, P64, IMPytO, MPyHO

OK 04, OK 05, J1P8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, INP64, MNPyHO



Tema 7.1.
MHororpaHHuKM

Tema 7.2.

Mpu3ma. MNpamas n
npasu/ibHas
npU3Mbl

Tema 7.3.
Mapannenenuneg,

Ky0

Tema 7.4.
Mupamunga.
MpaBunbHasn
nupamunga.
YceyeHHas
nupamunga
Tema 7.5.
bokoBas 1 nonHas
NOBEPXHOCTb
npu3Mbl,
nupamuapl
Tema 7.6.
[B/KeHve B
NpoCTpaHCTBE.
CumMmeTpua B
NnpoCTpaHcTBe

TeopeTunyeckoe 3aHATMe. MHOrorpaHHMKM
MHororpaHHble yrnbl. NoHATMe MHOrorpaHHuKa. Bbinyknble
MHOTrOrpaHHMKK. Pa3BEépTKa MHOrorpaHHUKa.

TeopeTunyeckoe 3aHATuMe. [pn3ma
OnpepeneHne npusmbl. [paAmas © NpaBuabHaA MPU3MBI.
HaknoHHaa npusma. OCHOBHbIE 3/1EMEHTbI

TeopeTuyeckoe 3aHaTue. Mapannenenunes, Kyo.
Mapannenenuneg, CBOIACTBa NPAMOYTO/bHOIo

napannenenunega, ky6. CeueHue Kyba, napannenenuneia

TeopeTunyeckoe 3aHATMe. [Mpammaa

OnpepgeneHue nupammsbl. MpaBunbHas nupamma.
YceuéHHaa nupammnga. Tetpasgp. OCHOBHble 3/IEMEHTLI.
CeueHue nupammnsbl. BbluncneHue 3/1eMeHTOB

MHOrorpaHHMKOB: pé6pa, anaroHanun, yrnbl

TeopeTnueckoe 3aHATUe. BOKOBas M NoOMHas MOBEPXHOCTb
NpW3Mbl, NMMpaMupl

Mnowanb OGOKOBOWM W MOMHOM  MOBEPXHOCTW  MPU3Mb,
nmpaMugp!.

TeopeTnueckoe 3aHATHe. [BUxKeHne. CUMMETPUS
[BUXeHVe B MpocTpaHcTBe. CUMMETPUSt B MPOCTPAHCTBE:
CUMMETPUS  OTHOCUTENIbHO TOYKM, NPSMON, MNOCKOCTM.
OnemMeHTbI CUMMETPIM B MMpaMmaax, napannienenmnesax
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OK 04, OK 05, /P8, /IP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, MP610,
MPy14

OK 04, OK 05, MNP61, MNP610, MNPy14

OK 04, OK 05, /P8, /IP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P61, MP610,
MPy14

OK 04, OK 05, J1P8, N1P33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, INMP610,
MPy14

OK 04, OK 05, /IP8, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, MP610,
MPy14, MPy15

OK 04, OK 05, /IP8, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, MP610,
MPy14, NPy16



Tema 7.7.
MpaBunbHbIE
MHOTOrpaHHUKW,
NX CBOWCTBA

Tema 7.8.
CnmmeTpus B
npodeccun.
CeyeHnsn
MHOrOrpaHHNKOB B
npogeccroHasb-
HbIX 3afa4ax

Tema 7.9.

TeopeTunyeckoe 3amsitue. [paBusibHbIE MHOTOrPaHHUKM
MoHATMe NpaBUIbHOr0 MHOTrOrPaHHKKA; Npasu/bHas Npusma
M npaBunbHas  nNupamuga;  npaBuSibHas  TPeyronbHas
nupamuia v npasunbHbIA TeTpasap; Ky6. MpencrasneHve o
npaBU/ibHbIX ~MHOrOrpaHHMKax: OKTasap, [nofekasgp W
nkocasgp. Teopema 3Jiinepa. [BM>KEHWE B NPOCTPAHCTBE.
SnemMeHTbl CUMMETPUM B NMPaBU/IbHbIX MHOFOrpaHHMKaX
TeopeTunueckoe 3aHATUe. CUMMETPUSA B npodeccum
CummeTpus B NpUpoLe, apXUTEKTYpe, TEXHWKE, B ObITy, B
npodeccun. Vicnonb3oBaHue ABVXEHWIA B NPOCTPAHCTBE Mpu
peLleHnn NpodecCnoHabHbIX 3aaau.

TeopeTnueckoe saHaTve. CeueHUs B MPOGECCMOHASbHbIX
3afavax

CeueHuss npuaMbl 1 nupamuibl. MOCTPOEHME  CeYeHWi
MHOTFOrpaHHVKOB, UCNO/b3Yys METO/ CMefloB.

TeopeTnyeckoe 3aHsTUe. BbIMNONHEHNE BbIHOCHBLIX MIOCKMX
yepTeXeNn

BbINoMHEHVE BbIHOCHbIX MIOCKMUX YepTeXenh M3 PUCYHKOB
NPOCTbIX 06bEMHbIX (hUryp (Buf cBepxy, CO0KY, CHU3Y)

TeopeTnueckoe 3aHATUE. MHOrorpaHHUKM
PeLueHwue 3agay

KoHTponbHasa paboTa

TeopeTuyeckoe 3aHATMe. UunnHOP W €ro OCHOBHblE
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OK 04, OK 05, JIP8, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, MP610,
MPy14

OK 01, MNK 1.4, JIP14, NP23, NP24,
npP25, 1P26, MP1, MP2, MP3, MP4,
MP5, MP6, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, P61, MP610, MNMPy14, MNPy16
OK 01, MNK 1.4., N1P14, NP23, JIP24,
npP25, NP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP12, MPW, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP61, MNP610, NPy14, MNMPy16
OK 01, MK 1.4., N1P14, NP23, J1P24,
npP25, NP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, NMP61, MP610, MPy14, INPy16

OK 01, J/1P14, P23, NNP24, JIP25,
P26, MP1, MP2, MP3, MP4, MP5,
MP6, MP12, MP13, MP17, MP18,
MP19, MP21, MP36, MP42, MP46,
MP61, MNP610, MNPy14, NPy16

OK 04, OK 05, J1P8, J1P33, MP28,



Lnnnnap, ero
COCTaB/IAAOLLME.
CeyeHuvie uunmHapa

Tema 7.10.
KoHyc, ero
COCTaBNAoLLME.
CeueHue KoHyca

Tema 7.11.
YCEUEHHBIN KOHYC.
CeueHne
YCEYEHHOro KoHyca

Tema 7.12.
LLlap n ciepa, nx
ceyeHus

Tema 7.13.
MoHATME 06
obbeme Tena.
O6beMbI
MHOrOrpaHH1KOB U
Ten BpaLleHns

anemeHTbl. CeyeHvie UnnnMHapa

LinnnHap n ero oCHOBHble 3neMeHTbl. OCHOBaHWSA, BbICOTA,
obpasytowas, passepTka. CeyeHUs W pasBEPTKM LUINHAPA.
OceBble ceYeHUs U CeveHns, napasinesbHble OCHOBaHUIO
TeopeTnyeckoe 3aHATMe. KOHYC, €ro COCTaBnsloLLLMe.
CeuyeHue KoHyca

KoHyc u ero anemeHTbl. CeyeHve KoHyca (napannesibHoe
OCHOBaHMIO W NpoXofsllee 4epes3 BepLUMHY), KOHUYECKME
ceyeHud. Pa3BepTKa KOHyca

TeopeTuUeckKoe 3aHATME. YCEYEHHbI KOHyc. CeueHue
YCEUYEHHOro KoHyca

YceueHHbIn KOHyc. Ero o6pasytowas n Bbicota. CeuyeHue
yCeYeHHOro KoHyca

TeopeTnyeckoe  3aHATME. HaxoxgeHvue  31eMeHTOB
LUMNNHAPA N KOHYca

TeopeTuueckoe 3aHsaTue. LLlap n cepa, nX ceyeHms

Chepa ¥ wWwap: UeHTPp, paguyc, AuvameTtp; naowaib
NMOBEPXHOCTN cdhepbl. B3aMMHOe pacrnonoXxeHne cgepbl u
NIOCKOCTU; KacaTe/lbHas NIOCKOCTb K cepe. V1306paxkeHme
cthepnl, LWapa Ha nnockocTu. CeyeHus Lwapa

TeopeTuueckoe 3aHaTne. O6GbEMbI MHOFOrPaHHUKOB U Ten
BpaLLeHus

MoHsiTe 06 06bEme. OCHOBHblE CBOWCTBA OOBEMOB Ten.
O6béM NupammAbl, NPpU3Mbl UNNHAPa, KoHyca. O6bEM Lapa

1 nnowaas cgepbl
MpaKTnyeckoe  3aHsATME Ne21. PelweHne  3agay

51

MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P61, MP610,
MPy14

OK 04, OK 05, JIP8, /1IP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P61, MNP610,
MPyl14

OK 04, OK 05, JTIP8, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, TP61, MNP610,
MPy14

OK 04, OK 05, J1P8, JTIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, INMP61, MP610,
MPy14

OK 04, OK 05, J1P8, J1IP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P61, MNP610,
MPy14

OK 04, OK 05, /IP8, /IP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, MP610,
MPy14, MPy15

OK 04, OK 05, /1P8, J1IP33, MP28,



Tema 7.14.
O6bembl 1
nnowaau
NMOBEPXHOCTeW
NoAo6HbIX Ten
Tema 7.15.
KombuHauum
MHOTOrpaHHWKOB ©
Ten BpaLleHns

Tema 7.16.
Kom6uHauun
reoMeTpPUYecKmx
Te/l Ha NPaKTUKe

MPUKNAQHOrO  XapakTepa Ha  BblUMACNEHME  06BLEMOB
reoMeTPUYECcKMX TeN

TeopeTuyeckoe 3aHsaTume. Mofo6HbIe Tela B NPOCTPaHCTBE
Mopo6Hble Tena B MpocTpaHCTBe. COOTHOLUEHMS MexXay
NNoLWaaamMy NoBePXHOCTEN 1 06bEMaMM NOAO0OHBIX Ten

TeopeTunyeckoe 3aHsThe. KOMOGMHaLMM MHOTOrpaHHNKOB U
TeN BpaLLleHus

MHoOrorpaHHuK,  OnucaHHbIn  okono  cepbl.  Cdepa,
BNMCaHHad B MHOFOrpaHHUK WM B Teno  BpaLLeHUs.
MHoOrorpaHHuK, BNCaHHbI B TeN0 BpaleHns. KomonHaymm
reoMeTPUYECKNX Ten

TeopeTuyeckoe 3aHsATUe. VICMONb30BaHME KOMOMHaLWIA
MHOrOrPaHHWKOB U1 Te/l BPaLLEHNsA Ha MpaKTuKe
Kcnonb3oBaHne KOMOMHAUMIA  MHOFOrpaHHWKOB W Ten
BpaLLEeHNs B NPaKTUKO-OPUEHTUPOBAHHbIX 3afavax

MpaKTMyeckoe  3aHATUE Ne22. PeweHne  3agay
NPUKNaZHOrO  XapakTepa Ha  BbluMC/ieHVWE  MoLafen
NMOBEPXHOCTEN reoOMeTPUYECKUX Te

Pasgen 8. MNepBoo6pasHaa PYyHKLUUU, ee MPUMEHEHNE

Tema 8.1.

TeopeTnyeckoe 3aHAaTue. [lepBoobpasHad  yHKUMW.
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N

MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP61, MP610,
MPy14, MPy15

OK 04, OK 05, /1P8, J1P33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, INMP61, NMP610,
MPy14, MPy15

OK 04, OK 05, /1P8, /IP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, MP611,
MPy15

OK 01, MK 1.4., IP23, JIP24, P25,
NP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP61, MP610, MPy14, MPy15,
MPy18
OK 01, MK 1.4., NIP23, NIP24, JIP25,
NP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP61, MP610, MPy14, MPy15,
MPy18

OK 04, OK 05, /1P8, JIP33, MP28,



MepBoOo6pa3Has
(YHKUMN

Tema 8.2.

Mnowagb
KPVBO/IMHEHOW
Tpaneyum.
®opmyna HblOTOHa
—JlelibHMLA

Tema 8.3.

MpaBrna HaxoXaeHNs NepBoo6pasHbIX

3agia4a 0 BOCCTAHOB/IEHMM 3aKOHa [BWXXEHUS MO W3BECTHOWA
ckopocTu. TloHsATMe WHTerpupoBaHns. O3HaKoMeHWe C
NMOHATUEM MHTErpana v nepsoobpasHoin ans PyHKunm y=f(x).
PelleHue 3aa4 Ha CBS3b NepBO0OOPa3HON M ee NPOM3BOAHON,
BbIUMCNEHME NEPBO0OPa3HON Ans AaHHON yHKUMK. Tabnmua
(hopMyn  Ans  HaxoXaeHus  nepBoobpasHbIX.  3yyeHue
npasua BbIYUCNEHNS NepBOO6PA3HON

TeopeTnyeckoe 3aHsATUe. HeonpeaeneHHbIn UHTerpan
HeonpeaenéHHbIN MHTErpan v ero CBOMCTBa. VIHTerpasbl o1
OCHOBHbIX 3/IEMeHTapHbIX (YyHKUWA  HenocpeacTBeHHOe
WHTErpuMpoBaHue. WHTerpupoBaHue  (DYHKUWIA  METOAOM
3aMeHbl NepeMeHHOMN.

TeopeTuueckoe 3aHATMe. [nowadb  KPMBOINHEHOM
Tpaneymu

3agauun, NpuBOAALLME K NMOHATUIO ONPeeneHHOro UHTerpana
- 0 BblYMC/IEHUM NIOWAAN KPUBOMHEWHOW Tpaneumu, o
nepemeLLeHNn TOYKW. TTOHATWE onpeaeneéHHOro MHTerpana.
CeOMeTPUYECKNIA N (DU3NYECKWUIA CMbIC/T  OMpPeAeeHHOro
nHterpana. ®opmyna HetoToHa— JleiibHMLa
TeopeTunueckoe 3aHsaTne. Popmyna HblOTOHaA - JleilbHULA
CeOMETPUYECKMIA N (DU3UNYECKMIA CMbIC/T  ONpeaeneHHOro
nHTerpana. ®Popmyna HotoToHa— JleitbHMLa
TeopeTnyeckoe 3aHATUe. BbluMcneHve onpegeneHHOro
NHTerpana

BbluncneHve WHTerpasioB MeTOLOM  HenocpeACcTBEHHOMO
NHTErpupoBaHus.

MpakTnyeckoe 3aHATUeE Ne23. PeweHve  3agav

53

MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, 1P64, MNPytO

OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, INMP64, MNMPytO

OK 04, OK 05, J1P8, JTIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P64, MNMPyHO

OK 04, OK 05, J1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, IMP64, MNMPyHO

OK 04, OK 05, /1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P64, MNMPyHO

OK 01, MK 1.4., J/IP14, NP23, JIP24,



OnpeneneHHbIl
NHTErpan B
npogeccroHanbHO
LeSTeNbHOCTU U
XN3HU

Tema 8.4.
PelueHne 3afa4 Ha
HaxoXxaeHue
nepBoo6pasHoii 1
ee NpUMeHeHe

FeOMETPUYECKOr0 COAEPXKAHMS C TMOMOLLLIO OMpeenEHHOro
VHTerpana

MpakTnyeckoe  3aHATHE Ne24. PeweHne  3apay
(PM3MYECKOro COAepXKaHUs C MOMOLbIO  OnpefenéHHOro
NHTerpana

TeopeTuyeckoe 3aHaTue. MNepBoobpa3Has 1 UHTErpas

KoHTponbHas paboTa

Pasnen 9. Teopusi BEPOSATHOCTEN M cTaTUCTUKA

Tema 9.1.
lNpeacTasneHne
[aHHbIX 1
onuncaTenbHas
CTaTUCTMKA
Tema 9.2.
CocTtaBneHue
Tabnuy, n
amarpamm Ha
NpakTuK

TeopeTunyeckoe 3aHATUe. CTaTUCTUKA

MpencraBneHne faHHbIX C MOMOLLbIO Tabnuy 1 avarpamm.
CpenHee apudmeTuyeckoe, MeauaHa, Haumbonbluee U
HaMMeHbLLee 3HaYeHWs, pasmax, AWMCnepcus, CcTaHgapTHOoe
OTK/IOHEHWE YNC/IOBbIX HA6OPOB

TeopeTunyeckoe 3aHATUe. OO6paboTKa CTATUCTUYECKUX
[aHHbIX

MepBUYHas 06paboTKa CTaTUCTUYECKNX AaHHbIX.
pacmueckoe X npeAcTaBneHne. HaxoxgeHne CpeaHUX
XapaKTepuCTUK, HabnwgaemMblX  AaHHbIX.  [MpumMeHeHMne
CTaTUCTUYECKMX METOLOB ANS peLleHnst NPotecCMoHa bHbIX

3adau
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NP25, NIP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP64, MPyO, MPy18
OK 01, MK 1.4., NIP14, NIP23, JIP24,
NP25, NIP26, MP1, MP2, MP3, MP4,
2 MP5, MP6, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP64, MPyO, MPy18

OK 04, OK 05, /1P8, JTIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P64, MNMPytO

OK 02, OK 03, JIP26, MP8, MP17,
P67, NMPyrO

OK 01, OK 03, INK 1.4., NP23, JIP24,
npP25, P26, MP1, MP2, MP3, MP4,
2 MP5, MP6, MP10, MP12, MP13,
MP17, MP18, MP19, MP21, MP36,
MP42, MP46, MNP67, MNPytO, MPytO



Tema 9.3.
Onepauuu Hag
CO6bITUSAIMK, Hafg
BEPOATHOCTAMM.
YcnoBHas
BEPOATHOCTb

Tema 9.4.
ONEMEHTbI
KOMOMHaTOPWKM

MpakTuyeckoe 3aHATMe Ne25. CocTaBfieHue Tabnuy u
AvarpaMm Ha npakTuke

TeopeTnyeckoe 3aHATUE. BepoATHOCTb COOLITUS
CnyvaiiHblii  onbIT. CnyvailHoe cobbiThe. [poCTpaHCTBO
aNemMeHTapHbIX  McxofoB.  Knaccugmkaums — CO6bITUINA.
Onepauun Hag COOLITUAMUK: MNepeceyeHue, 00befUHEHNE,
NMPOTUBOMNONOXHbIE  COObITUA.  [duarpammbl  Jitnepa.
BepoATHOCTb c/lyyaiHOro cobbITuA. Bam3ocTb 4acToTbl U
BEpPOATHOCTU COObITUIA. CnyuaiiHble OnbIThl c
PaBHOBO3MOXXHbIMM aNleMeHTapHbIMU COObITMSAMN.
BeposTHOCTM COGLITUIA B OMblITax C PaBHOBO3MOXHbIMU
3/1EMEHTAPHLIMU COBLITUAMN.

TeopeTuyeckoe 3aHATMEe. HaxoXaeHWe  BeEpPOATHOCTU
Cy4aliHoro cobbITHS

PelleHre 3afja4 Ha HaxoXfieHue BepOSTHOCTU C/y4ainHOro
COObITHS

TeopeTuyeckoe 3aHATMEe. OCHOBHble TeOpPeMbl Teopun
BEPOATHOCTEMN

CnoxeHue BEpPOSTHOCTEN HesaBucrmble COObITHA.
YMHOXeHVe BEepOATHOCTEN. Y C/IOBHAsA BEPOATHOCTb.
TeopeTunyecKoe 3aHATHE. DNIEMEHTbI KOMOUHATOPUKM
KombuHaTOpHOE nNpaBuio YMHOXeHWs. [lepecTaHOBKM U
(hakTOpUan. Yucno coueTaHUn M pasMelleHnid. PelueHue
3af)a4 Ha noAcyeT 4umcna MnepecTaHOBOK, COYETaHWUA U
pasMeLLeHni
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OK 01, OK 03, INK 1.4., NP23, JIP24,
NnP25, NP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP10, MP12, MP13,
MP17, MP18, MP19, MP21, MP36,
MP42, MP46, NMP67, MNPy12, MNMPy18

OK 03, /IP26, MP8, MP17, P68,
MPy13

OK 02, OK 03, NIP26, MP8, MP17,
P68, MPy13

OK 03, /IP26, MP8, MP17, MP68,
MPy13

OK 02, OK 05, J1P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TNPy4



Tema 9.5.
BeposaTHOCTbL B
npogeccroHasb-
HbIX 3afa4ax

Tema 9.6.

Cepun
nocnefoBate/bHbIX
NCMbITaHWUI

Tema 9.7.
CnyualiHble

BENMNYNHbI n

pacnpeeneHus.
MaTemaTnyeckoe
oXnaaHue
Cny4ainHom
BE/IMUVHBbI

TeopeTuyeckoe 3aHATMe. BUHOM HblOTOHa
TpeyronbHuK Mackand. ®opmyna 6uHoMa HetoTOHa

TeopeTunueckoe 3aHsTHE. BeposaTHoCTb B
npogeccroHabHbIX 3ajadax

BbluncneHne BepPOATHOCTENW C  WCMOMb30BaHUEM (hopmyn
KOMOuHaTopvkn.  OugeHKa  BEpOATHOCTW  COBbITMS B

npoeccnoHanbHom LeATENbHOCTU. PeLueHne
NpoMeccHoHabHbIX 3afa4 Ha BEPOSTHOCTb COObITUA
MpakTnyeckoe 3aHATHe Ne26. [MprMeHeHne

BEPOATHOCTHbLIX METOA0B MNPN PELLEHUN NPAKTUYECKUX 3a4aY

TeopeTunueckoe 3aHATUEe. MNOBTOPHbIE UCMbITAHMA
BuyHapHbIN clyyaliHbIin onbIT (MCNblTaHWe), yCnex u Heyaaya.
HeszaBucuMmble ncnbiTaHMs. Cepus HE3aBUCKUMbIX UCMbITaHWI
[0 nepBoro ycnexa. Cepusi  He3aBUCUMbIX  UCMbITaHWIA
BepHynnn

TeopeTunyeckoe 3aHATUe. JNCKPETHasA CNyyaitHas BennUmnHa
Buabl cnyuvaitHbix BennumH.  OnpefeneHne  AUCKPETHONA
CNyYaliHOM BeNMYMHbI. 3aKOH pacrpegeneHnst AUCKPETHOM
CNyYaiHON BENNYNHBI

TeopeTnyeckoe 3aHATUE. UNCNOBbIE XapaKTePUCTUKM
UncnoBble  XapakTepPUCTUKM  OUCKPETHOW  C/yYaiHoM
Be/MUMHbLL.  [MpyMepbl  NPUMEHEHWUS  MaTeMaTU4YeCKOro
OXMAaHusi, B TOM YMCe B 3afadax U3 NOBCELHEBHOW YXXM3HW.
MaTemaTuyeckoe  OXugaHue  OGUHApPHON  CryYaiHOW
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OK 02, OK 05, /1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TNPy4

OK 01, OK 03, INK 1.4., JIP23, N1P24,
NnP25, NP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP10, MP12, MPW,
MP17, MP18, MP19, MP21, MP36,
MP42, MP46, P68, MNMPy13, MNMPy18

OK 01, OK 03, INK 1.4., IP23, N1P24,
NnP25, J1P26, MP1, MP2, MP3, MP4,
MP5, MP6, MP10, MP12, MP13,
MP17, MP18, MPU, MP21, MP36,
MP42, MP46, P68, MNMPy13, MNMPy18

OK 03, J1IP26, MP8, MP17, P68,
MPyn

OK 02, OK 03, /IP26, MP8, MP17,
P67, MPy12

OK 02, OK 03, JTIP26, MP8, MP17,
MP67, MNMPy12



Tema 9.8.

3aKoH 60/1bLINX
yumcen
HenpepbiBHbIE
CNy4aiHble
BE/INYVHbI
(pacnpegeneHus).
HopmansHoe
pacnpejeneHue
Tema 9.9. PelueHune
3ajau
KOMOWHATOPUKM,
CTaTUCTUKM "
Teopuu
BEpPOSATHOCTEMN

BeNMYMHbI. MaTemaTuyeckoe OXuaaHue CyMMbl CllyHaiiHbIX
BEMUMH.  [€OMETpUYECKoe,  rUNepreoMeTpuyeckoe u
OMHOMMaIbHOE pacnpefeneHns. MatemaTtnyeckoe oXngaHue
W OWUCNepcUs  reoMeTpUYecKoro 1 GUHOMWAILHOMO
pacnpezeneHns

MpakTuyeckoe 3aHATUE Ne27. HaxoXaeHWe YUCNoBbIX
XapaKTepPUCTUK AUCKPETHON CNyYaliHOM Be/IMYMHBI
TeopeTnyeckoe 3aHsATUE. 3aKOH BO/bLLMX YMUCEN

3akoH 60MbLIMX YMCeN W ero ponb B Hayke, npupoge W
obuiecTse. BbIGOPOUHbIA MeTOf, UCCnef0BaHNIA
TeopeTnueckoe 3aHATUe. HenpepbiBHbIE  CyYaiiHble
BE/IMYNHbI

MprMepbl  HENPEPbIBHbLIX CAyYalHbIX BENMYMH. PYHKUUSA
NNOTHOCTU pacnpefenieHns. PaBHOMepPHOe pacripefeneHve u
ero cBoicTea. MoHATUE 0 HOPMa/IbHOM pacnpeaeneHnn

TeopeTuueckoe 3aHATUE. PelleHne 3ada4 KOMOUHATOPMKMN,
CTaTUCTUKM 1 TEOPUW BEPOSTHOCTEN
PelueHune 3aga4

Pasgen 10. MaTtemMaTu4ecknii NpakTUKyM

Tema 10.1.
Matpuubl 1
onpefenuTenn

TeopeTuyeckoe 3aHATHe. MaTpuupbl

Matpuupl. Bugbl matpud. [encTBms Hafg maTpuuamu.
MMprmMeHeHne maTpuy,

TeopeTuueckoe 3aHaTne. OnpegenuTenu.

OnpegenuTens KBagpaTHoiA mMaTpuLbl. MpaBuna
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OK 02, OK 03, /1IP26, MP8, MP17,
MP67, NPy12

OK 02, OK 03, /IP26, MP8, MP17,
P67, MPy12

OK 03, NIP23, /P24, NIP25, /IP26,

MP1, MP2, MP3, MP4, MP5, MPS,

MP10, MP12, MP13, MP17, MP18,

MP19, MP21, MP36, MP42, MP46,
MP67, MPy12, MPy18

OK 01, OK 02, MK 1.4., IP23, J1P24,
NnpP25, N1P26, MP1, MP2, MP3, MP4,
MPS, MP6, MP10, MP12, MP13,
MP17, MP18, MP19, MP21, MP36,
MP42, MP46, MNP67, MNMPy12, MNPy18

OK 04, OK 05, /1P8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TPy1, INMPy17
OK 04, OK 05, /1P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,



Tema 10.2.
AnemeHTHbl
BEKTOPHOIA
anreoépsl

Tema 10.3.
KomniiekcHble
yucna

HaxoXaeHusi. MUHOpbI 1 anrebpanyeckme onoNHeHNS

MpakTuyeckoe 3aHATUEe Ne28. PelleHne CUCTEM NIMHENHbIX
ypPaBHEHW

MeTog Kpamepa. MeTog ["aycca

MpakTnyeckoe 3aHaTMe Ne29. PeuweHne 3aga4y ¢
NpUMeHeHVeM anrebpbl MaTpuLy

TeopeTunyecKoe 3aHATUE. DNIEMEHTbI BEKTOPHON anredpbl
KomnnaHapHble BeKTOpbl. Pa3noxeHwe BeKTopa MO Tpem
HeKOMMNaHapHbIM  BEKTOpaM. "eOMEeTPUYECKMIA  CMbICN
onpefenuTens 2x2.

TeopeTuyeckoe 3aHATUe. YPaBHEHUE NPSAMOI U NAOCKOCTU
B NPOCTPaHCTBe

PelueHne npuknagHbIxX 3agay

TeopeTuueckoe 3aHATMe. KOMMMEKCHble uucna B
anrebpanyeckoin opme.

MoHATNe KOMM/IEKCHOr0 yuncna. ConpsiXeHHble
KOMMJIEKCHbIE 4MCNa, MOAY/lb U aprymMeHT KOMIMIEKCHOro
uncna. Anrebpamuyeckasd opma 3anucum  KOMMIEKCHOro
uncna. [eomeTpuyeckas WHTeprpeTaums KOMMIEKCHOrO
umcna

TeopeTnyeckoe  3aHATMe.  TPUTOHOMETpMYECKas U
rnokasare/fibHas (hOpMbl 3ar1CK KOMMIEKCHOIO Ymcna
TpuroHomeTpryeckass M rokasaTe/sibHas (HOpMbl  3anmcuy
KOMMNJIEKCHOro  umucna.  [eicTBus Haj  KOMMIEKCHbIMM
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MP55, MP57, MPy1, MPy7, MPy17

OK 04, OK 05, /P8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP614, MPy1
OK 01, OK 05, MK 1.4., NP8, /P33,
MP28, MP30, MP31, MP33, MP36,
MP37, MP55, MP56, MP57, MP614,
MPy1
OK 04, OK 05, /IP8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P61, MP614,
MPy1, MPy7
OK 04, OK 05, /1P8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP61, MP614,
MPy1, MPy7

OK 04, OK 05, J/1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, TPy11

OK 04, OK 05, J1P8, JTIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, TPy11



Tema 10.4.
IMpadbl

Tema 10.5.
3agaun
MaTEMAaTNYECKOM
CTaTUCTUKN

Tema 10.6.
Jlornyeckue
onepauuu
MHOXecTBaMu

Yyncnamm

MpakTnyeckoe 3aHATMe Ne30. BbINonHeHMe pacyeToB C
NMOMOLLbHO KOMIMJIEKCHbIX YNCEN

TeopeTuyeckoe 3aHsiTUe. ['pagbl

MoHsiTne rpada. CBA3HbIA rpad), AepeBo, UMK rpad Ha
MMIOCKOCTW. PelleHWe nNpuUKnagHbliX 3agad. [lpyvmeHeHue
rpaga B MH(popmMaTmke

MpakTnyeckoe 3aHsATMEe Ne3l. [lpumeHeHue rpagoB K
peLleHuto 3a4ad

TeopeTnyeckoe  3aHATMe.  3afaum  MaTeMaTU4ecKoMm
CTaTUCTUKU

BapunaymoHHblin  pag. MoAMroH 4actoT M ructorpaMma.
CraTuCcTMYeCKMe  XapaKTepuUCTUKM  psga  HabnogaeMbIxX
[laHHbIX

MpakTuyeckoe 3aHaTue Ne32. HaxoxaeHue cpefHUX
XapaKTepUCTUK, HabNo4aeMbIX AaHHbIX Ha NPaKTUKe

MpakTnyeckoe 3aHATMe Ne33. [lpuMeHeHMe [uarpamm
diinepa-BeHHa [A/19 pelleHne TeOpeTUKO-MHOXECTBEHHbIX
3afay NPoeccMoHasIbHOM HanpasfieHHoCTW,  3afay
NHOPMATUKA U APYrUX YYeOHbIX AUCUMNAMH W ANns
OnuncaHus peasibHbIX NPOLECCOB U ABIEHNI

59

OK 02, NIP32, MP8, MP17, MP21,
MPy11

OK 04, OK 05, J1P8, /1P33, MP28,

— MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, INMPy3

OK 01, MK 1.4., P23, NP24, NP25,
NIP26, MP1, MP2, MP3, MP4, MP5,
2 MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MPy3, MPy18

OK 02, OK 03, /1P26, MP8, MP17,
MPe67, NPy12

OK 01, OK 03, INK 1.4., NP23, /1P24,
NnpP25, NP26, MP1, MP2, MP3, MP4,
2 MP5, MP6, MP10, MP12, MP13,
MP17, MP18, MP19, MP21, MP36,
MP42, MP46, P67, MNPy12, MNPy18
OK 01, OK 03, MK 1.4., J1P23, /1P24,
NnpP25, NP26, MP1, MP2, MP3, MP4,
2 MP5, MP6, MP10, MP12, MP13,
MP17, MP18, MP19, MP21, MP36,
MP42, MP46, 1NMP67, MNMPy12, MNPy18



Tema 10.7. MpakTuuyeckoe  3aHATMe  Ne34.  PelweHue  3afay OK 01, OK 03, MK 1.4., JIP23, J1P24,

PelwueHune 3aflay  MpUKNaLHOro xapakrepa NP25, J1IP26, MP1, MP2, MP3, MP4,

MaTeMaTUyecKoro 2 2 MP5, MP6, MP10, MP12, MPW,

npakTUKyma MP17, MP18, MP19, MP21, MP36,
MP42, MP46, MNP67, MNMPy12, MNPy18

MpomexyToyHas aTtTecTaynsa (3K3ameH) 6 —

Bcero: 330 58
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3. YC/1oBA PEANTNSALUNN NMPOIMPAMMbBLI YHEBHOI O NMPEAMETA

3.1. MaTtepuasibHO-TEXHMUYECKOe 0becrneyeHme

[na ocBoeHUs nporpammbl yvyebHoro npegmetra OOIMy.07 MaTemaTvka B
OBIMOY «K3MT» nmMeeTca y4ebHblin KabMHET «MartemaTtmka.

[MomeLLeHNe KabWHeTa OCHaLleHO TUMOBbIM 060pYyLOBaHMEM, B TOM YucC/e
crneymanvm3vpoBaHHOM  y4yebHOW  MebGenbtd M CpefcTBamMn  OOY4YeHWs,
HeOOXOAMMbIMMA NS BbINO/IHEHNA  TPebOBaHMA K  YPOBHKO  MOArOTOBKM
obyyatoLmxcs.

OcHallleHne y4ebHoro KabuHeTa:

- NOCafiouHble MecTa Mo KO/MYEeCTBY 00yUatoLLNXCS;

- paboyee MeCTO npernogasartens;

- YepTeXHble MHCTPYMEHTbI: IMHeKa, 3NNMC, TPaHCMOPTUP;

- CTEpeoMeTpUYecKune MOLeNN MHOrOrpaHHMUKOB 1 Tefl BpaLleHus;
- 3afaHnsa o1d KOHTPO/bHbIX PaboT;

- npodeccroHa/IbHO-0pPUEHTMPOBaHHbIE 3a[aHuS,

- 3K3ameHaluMOHHble maTepuasbl.

TexHU4YecKme cpeacTea 0byUeHus:

- MEPCOHaNbHbIA  KOMMbIOTEP  C  /IMUEH3MOHHbLIM  MPOrpaMMHbIM
ob6ecneyeHneMm:;

- NPOEKTOP C 3KpaHOM.

3asbl:

BubnnoTeka, YNTanbHbIA 3a1 C BbIXOAOM B CETb VIHTEPHET.

3.2. HdopmaumoHHOoe obecneyeHme peannsaumm nporpamMmbl

[na peanusaumy nporpammbl B 6nbnmnoteyHom toHge OBIMNOY «KOMT»
MMEKTCA MeyaTHble W 3MEeKTPOHHbIE 00pa3oBaTe/ibHble M MHMOPMALMOHHbIE
pecypcbl Ana UCMosib30BaHNA B 06pa3oBaTe/lbHOM MpoLecce.

3.2.1. OCHOBHble UCTOYHUKWU

1 MaTematuka: anrebpa y Hayasia MaTeMaTUYeCKOro aHanmsa, reoMeTpus.
Anrebpa 1 Hadasia matemaTnyeckoro aHaimsa: 10 k.. 6a30Bbli YPOBeHb: YYEOHNK
B 2 yactax. Yactb 1/ A.l'. Mopgkosuy, .B. CemeHos, J1.A. AnekcaHaposa, E.J1.
MappaxaeBa. - 2-e u3f., cTep. - Mocksa: lNpocseLleHune, 2022.

2. MaTtematumka: anrebpa u Havasa MaTemMaTMyeCcKoro aHanmsa, reoMeTpus.
Anrebpa 1 Ha4yania matemaTnyeckoro aHasmsa: 10 Kn.: 6a30Bblii YPOBEHb: YUYeOHNK
B 2 yactax. Yactb 2/ A.l'. Mopgkosuy, M.B. CemeHos, J1.A. AnekcaHgposa, E.J1.
MappaaxaeBa. - 2-e u3g., ctep. - Mocksa : pocseLleHune, 2022.
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3. MaTtematuka: anrebpa u Havana MaTemaTMyecKoro aHanmsa, reoMeTpus.
Anrebpa 1 Hayasia MaTeMaTU4eckoro aHanmsa: 11 k.. 6a30Bblil YPOBEHb: YHeOHUK
B 2 yactax. Yactb 1/ A.l'. Mopakosud, M.B. CemeHos, J1.A. AnekcaHgposa, E.J1.
MappaxaeBa. - Mocksa: NpocseLleHne, 2021.

4. Matematumka : anrebpa v Havyasa MaTeMaTUYecKoro aHanusa, reoMeTpus.
Anrebpa v Ha4yasia mateMaTMyeckoro aHanmsa: 11 Kn.: 6a30Bblii YPOBEHb: YUYEOHNK
B 2 yacTtax. Yactb 2/ A.l'. Mopgkosuy, .B. CemeHos, J1.A. AnekcaHaposa, E.J1.
MappaxaeBa. - Mocksa: NpocselleHne, 2021

3.2.2. JoNoNHUTENIbHblE UCTOYHUKU

1. boromonos, H.B. MaTemaTuka:  Y4ebHUK ans cpeaHero
npoeccnoHanbHoro obpasosaHus / H. B. boromonos, M. W. CamoiineHko. — 5-e
n3g., nepepab. n gon.— Mocksa: WM3gatensctBo HOpaint, 2024.— 401 ¢c.—
(MpoeccroHanbHoe o06pa3oBaHne). — ISBN 978-5-534-07878-7. — TekCT
ANeKTPOHHbIN //  O6pasoBaTenbHasds  nnatgopma  HOpant  [caidT]. —
URL: https://urait.ru/bcode/536607

2. boromonos, H. B. Matematuka. 3afaun ¢ peLleHmsMu: y4ebHoe nocobme
AN cpefHero npogeccrnoHanbHOro obpasoBaHus / H. B. boromonos. — 2-e 13,
uenp. u  gon.—  Mockea: WM3patensctBo HOpaint, 2024. — 755 c. —
(MpoeccroHanbHoe o6paszoBaHue).— ISBN 978-5-534-16211-0. — TekcT:
ANeKTPOHHbIA //  O6bpa3oBatenbHas  nnatopma  HOpant  [cant]. —

URL: https://urait.ru/bcode/544899

3. boromonos, H.B. leomeTpusi: ydebHOe nocobuve AN CpefHero
npoeccnoHasbHOro obpasosarus / H. B. boromosioB. — MockBa: M3aaTenscTeo
KOpaint, 2024.— 108 c.— (IMpodheccnoHansHoe obpasoBaHue).— ISBN 978-5-
534-09528-9. — TeKcCT: aneKTpoHHbIN // ObpasoBaTensHas nnatgopma HOpanTt
[canT]. — URL.: https://urait.ru/bcode/536961

3.2.3. VIHTepHeT-pecypchbl

1 Poccuiickass 3MeKTpoHHas  LWKona [OneKTpoHHbIA  pecypc] URL:
https://resh.edu.ru/

2. IHthoypok [AneKTpoHHbI pecypc] URL: https://infourokru/

3. Pewy EIM'D [GneKkTpoHHbIin pecypc] URL: https://ege.sdamgia.ru/
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4. KOHTPOJIb 1 OLUEHKA PE3YJIbTATOB OCBOEHNA YUYEBHOI O

NMPEOMETA
KOHTPO/b M OLEHKA pe3yNbTaTOB OCBOEHMSt y4eGHOro npeaMeTa
PaCKpbIBAIOTCA  uepe3  AWUCLIMMAIMHAPHBLIE  Pe3ynbTaTbl, HamnpaBfeHHble Ha

(hopmmpoBaHMe O06LIMX U NPOECCUMOHANbHBIX KOMMETEHUMIA MO pasgenam W
TeMaM CcofiepXKaHus y4eGHOro matepuana.

Obuwas /
npogeccnoHanbHas
KomMneTeHUnMA
OK 01. BblbupaTtb crnocoosl
peLUeHns 3agau

npogeccroHanbHOM
[eATeNIbHOCTY
NPUMEHUTENIBHO K Pas/IMYHbIM
KOHTeKCTam

Pazgen / Tema

Pasgen 1, Tema 1.1
Pasgen 2, Tema 2.13

Pasgen 3, Tema 3.5,
Tema 3.6

Pasgen 4, Tema 4.3

Pasgen 5, Tema 5.5

Pasgen 6, Tema 6.5,
Tema 6.9

Pasgen 7, Tema 7.8,
Tema 7.16

Pasgen 8, Tema 8.3

Pasgen 9, Tema 9.2,
Tema 9.5, Tema 9.9

Pasgen 10, Tema 10.1,
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Tunnbl OLEHOYHbIX
MeponpusaTUin

YCTHBbIiA onpoc

TecTnpoBaHue

YCTHbI onpoc
MaTeMaTU4eCKnin AUKTaHT
KoHTponbHas paboTa

YCTHbI onpoc

KoHTposibHas paboTa
TecTupoBaHue

YCTHbI onpoc
MaTeMaTUyeCKnin AUKTaHT
MNpencTaBneHne  pesynbLTaToB
npakTUyeckmnx pabot

YCTHbIiA onpoc
MpeacTaBneHve  pesynbTaToB
NpaKTUYeCKnX paboT
TecTnpoBaHue

YCTHbIN onpoc
MaTeMaT14YeCKnii ANKTaHT
lMpencTaBneHne  pesynbLTaToB
npaKTUyecknx pabot
TecTnpoBaHue

YCTHbI onpoc
MaTeMaTUyeCcKnii ANKTaHT
MpeacTaBneHne  pesynbTaToB
npakTUYecKnx pabot
KoHTponbHas paboTa
TecTnpoBaHue

YCTHbI onpoc
MpeacTaBneHne  pe3ynbTaToB
NnpaKTUYecKnx paboT
KoHTponbHas paboTta

YCTHbIA onpoc
MpeacTaBneHne  pesynbTaToB
NnpaKTU4YecKnx paboT
TecTupoBaHue



OK 02. Vicnonb3oBatb
COBpPEMEeHHbIe cpeacTea
MouckKa, aHanmnsa n
NHTEepnpeTaumm

NHopMaLuK, 7
NH(OPMaLMOHHbIE

TEXHONOTMUN A9 BbINOSHEHUA
3ajau npoeccnoHabHOW
[eATeNbHOCTM

OK 03. TlnaHupoBaTb "
peain3oBbiBaTb COOGCTBEHHOE
npogeccMoHabHoe "
NINYHOCTHOE passuTUe,
npeLnpUHMMATENILCKYHO
[eATeNbHOCTb B
npodeccroHanbHOM  coepe,
MCNoMb30BaTb  3HaHWUA MO
NnpaBoBOA M (hMHAHCOBOWA
rpamoTHOCTU B Pas3IMYHbIX
YKM3HEHHBIX CUTYaLMAX

OK 04. ADeKTNBHO
B3aMMOAENCTBOBATb n
paboTaTb B KO/NEKTMBE MU
KOMaHze

Tema 10.4, Tema 10.5,

Tema 10.6, Tema 10.7

Pasgen 9, Tema 9.1,
Tema 9.3, Tema 9.4,
Tema 9.7, Tema 9.8,
Tema 9.9

Pasgen 10, Tema 10.3,

Tema 105

Pasgen 1, Tema 1.4

Pasgen 9, Tema 9.1,
Tema 9.2, Tema 9.3,
Tema 9.5, Tema 9.6,
Tema 9.8

Pasgen 10, Tema 10.5,

Tema 10.6

Pasgen 1, Tema 1.2,
Tema 1.5

Pasgen 2, Tema 2.1 -
Tema 2.14

Pasgen 3, Tema 3.1 -
Tema 3.6

Pasgen 4, Tema 4.1,
Tema 4.2

Pasgen 5, Tema 5.1,

Tema 5.2, Tema 5.3,

Tema 5.4, Tema 5.6,

Tema 5.7, Tema 5.8,

Tema 5.9

Pasgen 6, Tema 6.1 -
Tema 6.8, Tema 6.10
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YCTHbIIA onpoc
MpeacTaBneHne  pesynbTaToB
NpaKTUYecKnx paboT

YCTHbI onpoc
MaTtemaTU4eCKnin ANKTaHT

YCTHbIA onpoc
lNpencTaBneHne pesynbTaToB
npaKTU4yecknx pabot

MNpeacTaBneHne pesynbTaToB
npakTUyeckmnx pabot
TecTnpoBaHue

YCTHbIA onpoc
MaTeMaTUyeCKnii ANKTaHT
MNpenctasneHne pesynbTaToB
MpaKTUYeckmx paboT

KoHTponbHas paboTta
lNpencTaBneHne pesynbTaToB
NpaKTUYecKnx paboT

BX0fHOI KOHTPO/b

TecTupoBaHue

YCTHbIN onpoc
lNpencTaBneHne pesynbLTaToB
NpaKTUYecKnx paboT
KoHTponbHas paboTa

YCTHbIA onpoc
lNpencTaBneHne pesynbTaToB
npaKTUYecKnx pabot
KoHTposbHas paboTa

YCTHbIA onpoc
lNpencTaBneHne pesynbLTaToB
MPaKTUYeCKNX paboT

YCTHbIN onpoc
MpencraBneHne  pesynbTaToB
npakTU4yecknx pabot
KoHTponbHas paboTta

YCTHBIIA onpoc
MNpenctasneHne pesynbLTaToB
npaKTUyecknx pabot
KoHTponbHas paboTa



OK 05 OcyLecTBnaTb
YCTHYKO M MUCbMEHHYH
KOMMYHMKaLMO Ha
rocyAapCTBEHHOM 3bIKe
Poccuiickoin ~ Pepepaunn ¢
YYETOM 0CO6EHHOCTEN
COLMANbHOrO U KyNbTYPHOrO
KOHTEKCTa

nK 14 OcyLecTBNATH
TEXHOMOTUYECKNIA  MpoLiecc
06paboTkn  getanen Ha
TOKapHbIX CTaHKax c

cobnogeHnem TpeboBaHUA K
Ka4yecTBy B COOTBETCTBUM C
3afaHNEM U TEXHWYECKOW
[NOKYMeHTaumel

Pasgen 7,

Tema 7.1 - Tema 7.7,
Tema 7.9 - Tema 7.15
Pasgen 8, Tema 8.1,
Tema 8.2, Tema 8.4

Pasgen 10,
Tema 10.1 - Tema 10.4

Pasgen 1, Tema 1.2,
Tema 1.5, Tema 1.6

Pasgen 2, Tema 2.1 -
Tema 2.14

Pasgen 3, Tema 3.1 -
Tema 3.4

Pasgen 4, Tema 4.1 -
Tema 4.4

Pasgen 5, Tema 5.1,

Tema 5.2, Tema 5.3,

Tema 5.4, Tema 5.6,

Tema 5.7, Tema 5.8,

Tema 5.9

Pasgen 6, Tema 6.1 -
Tema 6.8, Tema 6.10

Pasgen 7,

Tema 7.1- Tema 7.7,
Tema 7.9 - Tema 7.15
Pasgen 8, Tema 8.1,
Tema 8.2, Tema 8.4

Pasgen 10,
Tema 10.1 - Tema 10.4

Pasgen 3, Tema 3.5,
Tema 3.6

Pasgen 4, Tema 4.3

Pasgen 5, Tema 5.5
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MNpeacTaBneHne  pesynbTaToB
npakTU4yeckmnx pabot

YCTHbIA onpoc
KoHTponbHas paboTta
MaTtemaTU4eCKnin QUKTaHT
YCTHbI onpoc

BxoaHoli KOHTpONb

TecTnpoBaHune

YCTHbIA onpoc
MpencraBneHne  pesynbTaToB
NpPaKTUyecKnx pabot
KoHTponbHas paboTta

YCTHbI onpoc
lNpencTaBneHne pesynbTaToB
NMpakTUYecKnx pabot

YCTHbIA onpoc
MNpencTtaBneHne pesynbTaToB
npakTUyecknx pabot

YCTHbIA onpoc
MpefcraBneHne  pesynbTaToB
npakTU4yeckmnx pabot
KoHTposnbHas paboTa

YCTHbII onpoc
MpencraBneHne  pesynbTaToB
NnpaKTUYecKnx paboT
KoHTposbHas paboTa
lNpencTaBneHne pesynbTaToB
npakTUyeckmnx pabot

YCTHbI onpoc
KoHTposbHas paboTa
MaTeMaTUyYeCKUii AUKTaHT
YCTHbIN onpoc

YCTHbIA onpoc
MaTeMaTU4eCKnin AUKTaHT
YCTHbIA onpoc
MaTeMaTUyeCcKnii AUKTaHT

MMpencTaBneHne  pesynbTaToB
NpakTUYyecKnx pabot
MMpencTaBneHve  pesynbTaToB

MPaKTUYECKMX paboT



Pasgen 7, Tema 7.8

Pasgen 8, Tema 8.3

Pasgen 7, Tema 7.16

Pasgen 9, Tema 9.2,
Tema 9.5, Tema 9.9

Pasgen 10, Tema 10.1,
Tema 10.4, Tema 10.5,

Tema 10.6, Tema 10.7

YCTHbIN onpoc
TecTupoBaHue

MpencraBneHne  pesynbTaToB
npakTUyeckmnx pabot

YCTHbI onpoc

KoHTponbHas paboTa
MpeacTaBneHne  pesy/bTaToB
NMpakTUYyecKnx pabot
MaTeMaTUyYeCcKuii AUKTaHT
MpefcraBneHne  pesynbTaToB
npaKTUyecknx pabot

YCTHBbIA onpoc
MaTeMaTU4YeCKnin AUKTaHT
lNpencTaBneHne pesynbTaToB
NpaKkTUYecKnx paboTt

TunoBble 3a4aHMA ANa  OUEHKM OCBOEHMSI Yy4deGHOro npeamera

(TEKYLLNIA KOHTPOSIb)
TwunoBble 3a4aHNA YCTHOIO onpoca
. Kakas (hopmyna no3Bonser Hantu ...

[MpoaHann3mpymnTe CBOMCTBA...

Kakoe BblpaXkeHWe ABNAETCS. ..
Onunwunte /ITOPUTM HaxXOXXAEHUA...

Kakoii 13 maTemMaTyeCcKMX 0ObEKTOB SIBNSIETCS. ..
CchopMynmpyiiTe NPaBUIO HAXOXAEHMS. ..

B Kakux eanHunLax n3MepseTcs MaTeMaTuyeckas BeIMYmHa...
OnuwnTe MeTOA... 1 cenainTe BbIBOAbI

© oo N ULE WD

. OnuwmnTe cnocob NPpUMeHeHUss MOLENMN. ..

10. OnuwnTe CBOICTBA M NpoUnTanTe rpaguk...

Twunosble 3afaHNA MaTeEMaTUYECKOr0 AUKTaHTa

1. 3anuwute opmyny...

2. Kakow reoMmeTpryeckomn urypom senseTcs...

3. Mpogomknte NpeanoxeHne (Hanpumep, ecnm [Be

MI0CKOCTU NEPEceUeHbl TPETbEN, TO IMHUM NEPECEYEHUS...)

4. BepHo nn yTo...

5. Kak BbluMcnuTs...

6. CKONbKO CyLLEeCTBYET CNocobo....

7. Kakas qurypa nonyymTcs, ecnu...

8. MNpKn Kaknx 3Ha4eHMAX aprymeHTa CyLLeCcTBYeT...
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9. YKaXXnTe MHOXECTBO 3HAUEHMWIA...

10. B Kakoli YeTBEpTM TPMIrOHOMETPMYECKas QyHKUMS...
TvNoBOe TeCTOBOE 3afaHne

1 TecToBble 3aaHNsi OTKPbLITOro TMNa:

- [1OMOJIHEHUS;

- CBOOOAHOIO M3MI0XKEHUS.

2 TecToBble 3afaHMs 3aKPbITOro Tuna:

- abTEPHATMBHbIX OTBETOB

- MHOXeCTBEHHOI0 BblbOpa;

- BOCCTaHOB/EHWS COOTBETCTBUS;

- BOCCTaHOB/IEHVE NOCNef0BaTe/lbHOCTH.

TwunoBble 3a4a4M ¢ NPOMecCMOHa/IbHON HanpPaBNeHHOCTLIO

1) NPUMEHATL MPOM3BOAHYHO MPU  peLleHuMn 3adad Ha Haubosnbllee W
HaMMeHbLLee 3HaYeHWs;

2) NPUMEHATb  MPOU3BOAHYKO MNPV PeLleHun 3a4ady  reoMeTPUYecKoro
COAEPXKaHNS;

3) NPUMEHATL  MPOU3BOAHYKO NPV pelleHun  3adad  (m3nYeckoro
COAEPXKaHNS;

4) NPUMEHATb  OMpefenéHHbIA - MHTerpan  AN1d  HaxoXAeHus  nJoLasein
KPVBO/IMHENHBbIX Tpaneuuin 1 O06bEMOB TeN BpalleHMs MNpu pelleHnn 3agad
reOMeTPUYECKOr0 COAEPKaHNS;

5) NPUMeHATb onpefenéHHbIN MHTerpan Npu pelleHnn 3agady (M3nM4eckoro
COAEPXKaHWS;

6) peLuaTb 3a4a4n, UCNOb3Ys NPOLEHTHbIE BbIYNC/IEHNS;

7)pewaTtb TEKCTOBble 3afayn MPOECCUOHAIbHOTO  COAEPXKaHUA  Ha
COCTaB/IEHME YPaBHEHWNIA, HEPABEHCTB, CUCTEM YpPaBHEHWI U HEPABEHCTB;

8) NpuMeHATb (hopMY/bl 419 HAXOXAEHWNA 31IEMEHTOB MHOIOrpaHHKOB Mpu
peLleHnn 3aay nNpoeccnoHaIbHOM HanpasieHHOCTY;

9) NpUMeHATbL  (hOpMynbl  ANA  HAXOXAEHUS MJIOWaAerd MOBEPXHOCTN U
06bEMOB MHOTOrPaHHUKOB W TeN BpaLLeHNa Npu peLleHumn 3agad.

10) npvMeHATb  OpMy/Ibl U MeTOAbl TEOpUM  BEPOSTHOCTEW W
MaTemaTMyecKon CTaTUCTUKI MPU peLleHnn 3aaau.

MpakTnyeckasn pabota Ne 1

BbinosiHeHWe [eACTBUIA C  pauMoHasibHbIMW — ducnamn.  PelueHue
pauMoHa/bHbIX YPaBHEHWIA, HEPaBEHCTB, CUCTEM YPaBHEHMIA N HepaBeEHCTB
NnepBoi CTeNeHU

3ajaHue.
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1. BblUMCAnUTb 3HAYEHNEe YMUC/IOBOTO BbIPaXKEHNS.

2. PeLunTe ypaBHEHMS NEPBO CTEMEHN.

3. PelunTe HepaBeHCTBa NEPBOiA CTEMEHN.

4. PelnTb CUCTEMbI YPaBHEHWUIA 1 HEPABEHCTB MEPBOW CTEMEHW.

MNpakTuyeckasn pabdoTa Ne 2

PelLeHMe paunoHasibHbIX YPaBHEHWUI, HEPaBEHCTB, CUCTEM YpaBHEHWI
N HepaBeHCTB BTOPOI CTeneHU

3ajaHue.

1 PelunTe ypaBHEHUS BTOPOI CTEMEHW.

2. PelunTe HepaBeHCTBa BTOPOM CTEMEHM.

3. PelwunTb cuCTeMbl ypaBHEHWIA U HEPaBEHCTB BTOPOW CTEMEHM.

MNpakTnyeckas pabota Ne 3

PeLueHve 3aaa4 C MOMOLLbIO MPOLEHTHBIX BbIYUC/IEHNIA

3ajaHue.

1. 3afaya Ha HaXoXAeHWe HaNoroBbIX BLIYETOB.

2. 3aja4a Ha BblYMCNeHNe CKUAOOK.

3. 3apaya Ha KpeauThbl.

4. 3agaya Ha cnnasbl.

INMpakTnyeckoe 3aHATME Nod

MNpeobpasoBaHVe M BbIYMC/IEHME YMC/IOBbIX 3HAYEHWNI anrebpanyeckmnx
BbIPaXXEHWI, cofepXKaLlnx KopHu n-oi cteneHn (NG N)

3ajaHue.

1 HalTu 3HayeHWe BbIPAKEHWUA, WCMOMb3YA CBOWCTBA KOPHA U3
Npoun3BeeHNA N U3 YaCTHOrO.

2. BblMMCINTb, NCMO/b3YS CBOMCTBA U3B/IEYEHMSI KOPHS U3 KOPHS.

3. MpeobpaszoBatb 1 HAWTN 3HAYEHWNE BbIPXKEHWNA C NMPUMEHEHEM CBONCTBA
BO3BEAEHNS KOPHSA B CTEMNEeHb.

4. PelwnTb ypaBHEHME.

5. Pacnonoxure ymcna B nopsake Bo3pactaHus

INMpakTnyeckoe 3aHATME NoS

MpeobpasoBaHe BbIPaXXEHWA, CofepyKallmX CTeNeHN € pauoHa/IbHbIM
nokasaTtesiem

3afjaHue.

1. HainTv 3Ha4YeHue BbIpaXXeHUS, NUCMNO/b3Yys CBOMCTBA CTEMEHM.

2. PelmTe ypaBHEHME, cofepkallee CTeMeHW C  pPauvOHAIbHBLIM
nokKasartesnem.

3. YNpocTUTb BbIP&XKEHME, COAepXKalllee CTeneHn C  paunoHaIbHbIM
nokKasartesiem.
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4, YNpocTUTb BbIpaXXeHWe, CoAepykalllee CTeMeHW C  pauyoHabHbIM

NoKa3aTenem.

MpakTnyeckoe 3aHATNE No6

PeLLieHNe nppaunoHanbHbIX ypaBHEHWI

3ajaHue.

1. PewnTb nppaunoHasibHble ypaBHEHUA.

2. PelunTb cucTeMy MppaumoHasibHbIX YpaBHEHWIA
INpakTnyeckoe 3aHATME No7

PeLLieHMe NoKasaTe/IbHbIX YPaBHEHUI, CUCTEM YPaBHEHNA
3afjaHue.

1 PelunTb npocTeiLune nokasaTte/bHble YpaBHEHUS.

2. PelunTb NokKasarte/ibHble ypaBHEHNS pa3/IMYHbIMU MeTo4aMMu.
3. Pelwntb cncteMbl NoKasaTe/lbHbIX YPaBHEHWIA.
MpakTnyeckoe 3aHATNE No8

PeLleHMe nokKasaTe/ibHbIX HEPaBEHCTB

3afjaHue.

1. PelunTb NpocTeillme nokasarte/ibHble HepaBeHCTBa.

2. PelunTb Nokasare/ibHble HepaBeHCTBa pa3/INYyHbIMU METoAaMMN.
3. PelwnTb cnCTeMbl NoKasaTe/lbHbIX HEPABEHCTB.
MpakTnyeckoe 3aHATME No9

BbluucreHne norapugpma yucna. JlorapnmmpoBaHue

noTeHUMpoBaHue anre6pa|/|L|eCK|/|x Bblpa)KEHI/IIZ

3ajaHue.

1. Bbl4MCANUTL Norapupm vmncna.

2. Hai'T 3HaYeHmne YMCNOBOro BbIPaXKEHUS.

3. CpaBHUTb 3HAYEHUSA BbIPKEHMWIA.

4. HaingmTe ykasaHHbIA norapum, ecim N3BecTHO, YTo ...

5. I3BECTHO, 4YTO MOMOXWUTE/bHblE 4Yucna x, a ,b W ¢ CBA3AHbI
COOTHOLLEHNeM. Bbipa3nTb |Ognx yepes I'IOFapI/ICbeI MO OCHOBaHWKO n YUCEN a, b,

C.

6. MponorapummpyiTe No yKkazaHHOMY OCHOBAHWIO

7. Haingmte uncno x no gaHHOMy ero norapugmy
MpakTnyeckoe 3aHATME Nel0

PeLlieHWe norapnMmnyecKnX ypaBHeHUN, CUCTEM YpaBHEHNA
3ajaHue.

1 PelunTb NpoCTeiLLme norapumMmyeckme ypaBHeHus.

2. PelwunTb norapndmmyeckme ypaBHeHUsi METOAOM MOACTAHOBKM,
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3. PelunTb ]'IOFapI/I(*)MI/I‘-IECKI/Ie YpaBHEHUA C WNCNOJ/b30BaHUNEM CBOWCTB

norapuma.

INMpakTnyeckoe 3aHATME Nell

PeLlieHWe lorapnuPmMmnyecKnxX HepaBeHCTB

3afjaHue.

1. PeLunTb NpOCTeiLLme norapumMmyeckme HepaBeHCTBa.

2. Pelwntb norapupmmnyeckme HepaseHCTBa METOLOM MOACTaHOBKM.

3. PewnTb norapumuyeckne HepaBeHCTBA C WCMO/Ib30BAHWEM CBOWCTB
norapuma.

MpakTnyeckoe 3aHATME Nol2

BbInosiHeHWe feNCTBUIA HaL BEKTOPaMn B NPOCTPaHCTBe

3afaHue.

1. [aH MHororpaHHuK. Npon3BecTn onepaunn Haf BEKTOpamu.

2. HalnTn KoopAauHaTbl BEKTOPOB:

3. NpoBepbTe, BLINOMHAETCA NI PABEHCTBO:

4. 3Has KOOpAMHAaTbl BEKTOPOB &, P; C; K , HalaguTe KOOPAMHATbl BeKTopa:
-5C + 14a —zp + K

5. OaHbl BEKTOpSLI &, p, C, HanguTe: |a + p| n VI4[c|

NMpaKTunyeckoe 3aHATNE Nol3

NMpnMeHeHVe  MeToda  KOOpAMHAT  MpU  PeLUeHUN  MNPaKTUKO-
OPVUEHTNPOBaHHbLIX 3ajay

3ajaHue.

1. BbluMCnnTL paccTofHe OT Hayasla KoopAMHAT A0 NI0CKOCTU

2. B eivHn4yHOM Ky6e ABCDAjB]CjD j HanguTe yros Mexzay npsimbiMu .

3. B npaBuU/IbHON YeTbIPeXyrofbHOMW MupamMuae SABCD C BepLUMHOW S
BbICOTA paBHa AMaroHa/IM OCHOBaHWA. TO4YKa F IEXUT Ha cepefvHe pebpa SA.
HainauTe KBagpaT TaHreHca Mexxay npsimbiMu.

INMpakTnyeckoe 3aHATMe Neld

MNpeobpasoBaHue n BbIlUUCIEHWE YMCNOBbIX 3HaYeHum
TPUTOHOMETPUYECKNX  BbIP@XEHWA  C  WCMO/Ib30BaHMEM  OCHOBHBbIX
TPUTOHOMETPUYECKNX TOXKAECTB

3afaHue.

1 Tlo 334aHHOMY 3HAYEHUID (MYHKUMM HaNTW 3HAYeHWA OCTasSIbHbIX
TPUIOHOMETPUYECKNX (PYHKLIWIA.

2. YNPOCTUTE TPUTOHOMETPUYECKNE BbIPaKEHWA.

3. [loKaXXnTe TpUroHOMETPUYECKOE TOXIECTBO.

INpakTnyeckoe 3aHATME Nel5
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OnuncaHve nNPOU3BOACTBEHHbLIX TMPOLECCOB C MOMOLLBbIO rpadvKoB
DYHKLNI

3afaHue.

1. Ha pucyHke n3006paxéH rpadmk 3aBMCUMOCTU KOOPAWMHATbI OT BPEMEHU
Konebnoweroca tena. Mo rpaguky onpegenute: 1) amnauTygy KonebaHwi; 2)
nepuog KonebaHuii; 3) 4acToTy KosiebaHwin; 4) 3anuwmnTe ypaBHEHNE KOOPAMHATbI

2. FapMoOHMYeckoe KonebaHWe OMUCLIBAETCA YpaBHeHVEM. Yemy paBHbI
LUMKINYEeCKas YyactoTa KonebaHui, NnHeiHas YyacToTa KosiebaHuii, HavaibHas (asa
Kone6aHuin?

B a9neKTpuyeckoin Lenu MepeMeHHOro ToKa MPOXOAMT TOK. [aHo
MIHOBEHHOE 3HayeHWe ero B YKas3aHHbli MOMEHT BpemeHu. OnpefennTb
amnanTyHOEe N [eiCTBYIOLLEe 3Ha4YeHWe TOKa, 4acTOTy W YI/IOBYH YacToTy.
[MocTpouTb rpatmK N3MEHEHUS TOKA BO BPEMEHW C YKa3aHHbIM MEPUOLOM.

MpakTnyeckoe 3aHATME Nel6

PeLLeHnss TPUTOHOMETPUYECKNX YPaBHEHMIA OCHOBHbIMW MeTOAamMU

3afaHue.

1. PelunTb NpoCTeiiLLee TPUroHOMETPUYECKOE YPaBHEHNE.

2. PelwumnTb TPUrOHOMETPUYECKOE YpaBHeHME MNYyTEM BBeAEHWUA HOBOWA
nepeMeHHOM.

3. PelwmnTb  TPUrOHOMETPUYECKOE YpaBHeHME MNYTEM pas3oXeHWs Ha
MHOXUTESN.

4. PelunTb OHOPOAHOE TPUTOHOMETPUYECKOE YPaBHEHNE

INMpakTnyeckoe 3aHATME Nol7

PeLLeHVe HepaBeHCTB METOAOM UHTEPBAsIOB

3ajaHue.

1 PewwnTb HepaBeHCTBA METOLOM MHTEPBA/IOB

MpakTnyeckoe 3aHATMe Nel8

PelleHne 3aga4  (MU3NYECKOro COAEpPXKaHMA C  MOMOLLbK MNepBou
NMPOV3BOLHOW

3afaHue.

1. HaxoXaeHve MrHOBEHHOWN CKOPOCTU MaTepuasibHOM TOUKMN.

2. HaxoxaeHuvie cusibl TOKA B YKa3aHHbIN MOMEHT BPEMEHW.

3. HaxoxxgeHve MOMeHTa BPeMEHW M0 YKa3aHHOMY 3aKOHY.

HaxoxaeHune BeIMUNHbI CUTbI.

NMpaKTnyeckoe 3aHATHE Nel9

NccnegoBaHne (OYHKUMIA U MOCTPOEHUA MX TFPauKoOB C MOMOLLbHO
NPOV3BOLHOW

3ajaHue.
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1 WccnepoBath criegyrowime (YHKUAM M NOCTPOUTL MX rpadukyi n
YKa3aHHOWN cXeMme:

1. HainT 06nactb onpegeneHns QyHKUMWN.

2. ViccnenoBatb PYHKUMIO HA YETHOCTb U HEYETHOCTb.

3. Haiiti Touku nepeceyeHns rpadmka yHKLUMUM C OCAMU KOOPANHAT.

4. HainTv NnpoOMeXXyTKN MOHOTOHHOCTM (DYHKLIMM 1 TOYKM 3KCTpemMyMa.

5. HainTu NpomMexXyTKu BbIMYKIOCTU rpavka YyHKUUN 1 TOUKKU nepernoa.

6. Hai'Ty acMMNTOTbI rpagimka yHKLUUN.

7. MocTpouTb rpadnk yHKLMK, UCNOMb3YS MOSTyYeHHbIe pe3y/bTarbl.

MpakTnyeckoe 3aHATME Ne20

HaxoxaeHne onTuManibHOro pesynbtata C MOMOLLbHO MPOM3BOAHON B
NPaKTUYeCKMX 3agavax

3ajaHue.

1. HaiTn HanbonbLUee N HaMMeHbLIee 3HaYeHUA PYHKLMN Ha OTPE3Ke.

2. Uucno 3anmcatb B BUAe MPOU3BELEHUA [LBYX MONIOXUTENbHbIX YunCen,
CyMMa KOTOPbIX HauMeHbLLUas.

3. V13 Bcex NpsAMOYro/ibHUKOB AAHHOr0 nepuMeTpa HalmTu TOT, Y KOTOPOro
nnowanb HanbonbLLas.

4. 3aKOH MNPSAMONIMHENHONO [ABWKEHWUA Tena 3afaH ypaBHeHMeM. Haitu
MaKC/MaJIbHYH0 CKOPOCTb [ABWXKeHUs Tena (t- B cekyHaax).

MpakTnyeckoe 3aHATMe No21

PelweHne 3agay NPUKIaLHONO Xapakrtepa Ha BblUMUC/eHVME 06BLEMOB
reoMeTPUYeCcKnX Ters

3afaHue.

1 MMpn cTpouTeNnbCTBE LOMAa WCMOMb3YETCA AEePeBAHHbIA OpyC, MMeoLuii
(hopMy TpeyronbHo npuambl. Kakoil panHbl OyfeT 6pyc, ecnm Ha ero
M3roToB/IeHMe 3aTpayeHo AaHHOe KOMYeCcTBO Aepesa?

2. Knpnuy  mnmeeT  (hopMy  NpAMOYronbHOro  napansienenvnega c
n3mepeHmsamMN. [JaHa ero naoTHOCTb. Hangute ero maccy.

3. KoHMyeckass Ky4a 3epHa WMeeT OnpefenéHHyr BbICOTY, a [A/nHa
OKPY>XHOCTW OCHOBaHWA M3BecTHa. CKO/IbKO TOHH 3epHa B Kydye, ec/inm macca 1 M
3epHa 13BecTHa?

4. LlebeHb YyKnagpiBaeTca B Kydy, WMEKOWY (opMy MpaBuibHON
nMpaMuAbl C U3BECTHON A/IMHOM OCHOBaHWUSA. Kakoi BbICOTbI [AO/MKHA ObITb Kyua,
4TOObI €6 06bEM Obln paBeH AaHHOMY 3HAYEHUIO.

MpakTnyeckoe 3aHATME No22

PelleHve 3ajaqy NPUKNALHOrO Xapakrtepa Ha BbIYUC/IEHME MJIOLLaLe
MOBEPXHOCTEN FreOMETPUYECKUX TEST

3ajaHue.
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1. CKOMbKO MNOHAA00buUTCA NUCTOB AN19 BHYTPEHHE OTAeNKU 3afaHus,
MMeoLLEro hopMy NPSIMOYrobHOro Napansienenuneaa BbICOTOIA.

2. CKONbKO KBagpaTHbIX METPOB >XECTU M3PacxXofoBaHO Ha W3roTOB/IEHME
ornpefenieHHOro KomyecTsa KOHCEPBHbIX 6aHOK.

3. Kpblwa npucTpoikn goma MMeeT opMy MpaBUIbHON LUECTUYTONbHOM
nvpamuibl. BbluMcnnte, CKOMbKO HEOO6XOAMMO KyrnuTb ANS MOKPbITUA KPbILLK
JINCTOB LUMepa.

4. KakoBa [o/MKHa ObITb MowWags NUcTa A1d U3roToBNEHUS OYMaXKHOro
CTakaH4MKa, UMetoLLero opmy npaBuIbHOW YCEYEHHOIN TPeyronbHON nupamupl
C AaHHbIMW CTOPOHAMWN OCHOBAHWIA.

5. Ha faye Hy)>XHO MOKpacuTb C BHELLUHei N BHYTPEHHei CTOPOHbI 6aK C
KpbILWKOW Ana BoAbl. bak nmeeT hopmy NpsAMoi npusmbl. B 0CHOBaHWM MPU3MBbI
NEeXMNT MPAMOYTO/ibHbIA TPeyrosibHUK. B MarasvHe MMeeTcs Kpacka B OaHKax.
CKONbKO M Kakmx Mo macce 6aHOK KpacKu Hafo KynuTb 1S MOKpacky 6aka, ecim
M3BECTEH pacxog Ha 1 KBaApaTHbIn MeTp?

6. Beapo umeeT (opMy nNpaBWIbHON YeTbIPEXYTrONbHOM nNupammnibl C
[AaHHbIMM CTOPOHaMM OCHOBaHMA W BbICOTOW. CKOMIbKO KBaApaTHbIX METPOB
IIOMUHNA ObINO 3aTpayeHo ANa eé N3roTOBNEeHNS?

[NpakTnyeckoe 3aHATUE No23

PeweHe 3afay reoOMeTPUYECKOr0  COAepXXaHMsA € MOMOLLbHO
onpefenéHHOro MHTerpasna

3ajaHue.

1 Bblumcnuntb nnowafb (urypbl, orpaHUYeHHON IMHUAMMU.

2. HainT nnowaap, 3aKniUYEHHYHO MeX 1y napabonamu.

3. Haiity ¢ nomoLLbto onpefenéHHOro NHTerpana aJimHy ayru oJiviHy ayru.

4. BbluMcnMTb Nnowagb NOBepXHOCTM, 06pa30BaHHON BpalLeHNeM BOKPYT
OCW NINHWEN.

5. HailTn obbem Tena, 06pa3oBaHHOrO BpalleHWeEM BOKPYr Ocu (urypsl,
OrpaHNYeHHON IMHUAMMU.

MpakTnyeckoe 3aHATNE No24

PelueHne 3afa4 (PU3NYECKOro Cogep>kaHus ¢ NMOMOLLbIO ornpeaeéHHOro
NHTEerpana

3afjaHue.

1. [laHa CKOpOCTb [BVXEHWUA TOYKM. HailTu nyTb, NPOMNAEHHLIA TOYKOWA
onpefenéHHbIN 0TPe30K BPEMEHN.

2. MpyxnHa pactarmBaeTca nof fevctsmem cunbl.  Kakyto paboty
MPOV3BOAUT 3Ta CU/a, pacTArneas npyxuHy?

3. Haitu LeHTp macc 04HOPOAHOIN NIACTUHKM, OrpaHUYeHHOWN TMHUSAMN.

MpakTnyeckoe 3aHATNE Ne25
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CocTaBneHue TabnuL 1 guarpaMmm Ha npakTuke

3ajaHue.

1. MpoaHann3npyinTe amarpaMmy 1 OTBETbTE Ha BOMPOCH!

2. Mo paHHOW Tabnuue npoaHaIN3MpPyinTe MOMYYEHHYH WHQOpMaUnio U
YKaXKNTE HEBEPHOE YTBEPXKAEHNe.

3. [laHo pacnpepeneHve npusHaka X, MOAyYeHHOe MO M HabNOAEHUAM.
Heobxoanmo: nocTpouTb rMCTOrpammy, Kymynsaty v SMIUPUYECKYr (YHKLMIO
pacnpegeneHus.

MpakTnyeckoe 3aHATNE Ne26

MpuMeHeHVEe BePOATHOCTHbIX METOAOB MPU PeLleHUn MPaKTUYECKNX
3ajay

3ajaHue.

1-2. Pewmnte 3agayM C WCMOMb30BaHMEM K/aCCMYECKOro OnpeaenieHns
BEPOSATHOCTH.

3-4. PelunTe 3agavn C MCMOMb30BAHMEM TEOPEM C/IOXKEHMA U YMHOXKEHMUSA
BEPOATHOCTEMN.

5-6. PewwmTe 3agaym C MCMNOMb30BaHMEM (HOPMY/ MOMHON BEPOSTHOCTU U
Balieca.

MpakTnyeckoe 3aHATNE No27

HaxoxaeHne 4YuCNoBbIX XapaKTepUCTUK AUCKPETHOW  CriydaiiHOM
Be/INYMHbI

3ajaHue.

1 3afaloT NN 3aKOHbI pacrpefeneHns AUCKPETHON Cy4vaiHOW BeIMYUHBI
cneaytowme Tabnmupl?

2. AncKpeTHas CnyyaHas BeMYMHA X WMMEET 3aKOH pacnpeieneHus:
Haingutep 3.

3. HainTn 3aKoH pacnpefeneHunsi AUCKPETHOW CnyyYalnHOW BENNYMHbI PaBHOM
4yucny CTaHOaPTHbIX JeTaNeln B BbIOOPKE.

4. Hanaute 4nCOBble XapaKTEPUCTUKN ANCKPETHOM CNy4YaliHON BENUYMHBI,
3a[jaHHOIA 3aKOHOM pacrpeenieHus.

5. . V13BECTHbI MaTeMaTMUeCcKMe OXMAaHUS ABYX HE3aBUCUMbIX ClydanHbIX
BE/IMUMH X W V Hailaute MaTteMaTU4ecKue OXUAaHWA CYMMbl, PasHOCTU W
MPON3BeAeHNA 3TUX BENINYMH.

6. HalTym uncnoBble XapaKTEPUCTUKN  C/yvyallHOW  BENYMHBI  X:
M{X\D{X\(JI{X).

MpakTnyeckoe 3aHATHE No28.

PeLLIeHVEe CUCTEM JTIMHENHbIX YPaBHEHUI

3afjaHue.
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1 PewwmTe cucTemy NIMHEHbIX YPaBHEHWIA C MOMOLLbIO 06paTHON MaTpULLbI
N no npasuny Kpamepa

2. Pelunte cmuCTeMy NIMHENHbIX ypaBHeHWIA MeTogoM [raycca.

MpakTnyeckoe 3aHATHE Ne29

PeLueHMe 3a4a4 ¢ NpUMeHeHEM anrebpbl MaTpuLy

3afaHue.

1. IMycTb MMetoTCA ABe OTPaCIN MPOMbILLIIEHHOCTb M CeIbCKOE XO35INCTBO,
[aHHble 06 MCNOMHeHUM 6anaHca 3a OTYETHBIA MepPUoA NPUBEAEHbI B Tabnmue B
yen. feH. ed. Heobxoammo:

1) onpefennTb 06bEM BasIOBOI0 BbIMYCKa, YACTYHO MPOAYKUMIO;

2) MOCTPOUTL MaTpULY NPSMbIX 3aTpaThbl;

3) NOCTPOUTL MaTPMLY NOMHbIX 3aTPaT;

4) HainTn 00beM BasioBOr0 BbIMyCKa KaXAow OTpac/v, eciv B MI1aHOBOM
nepvofe BbIMyCK KOHEYHON NMPOAYKUMM LO/MKEH MOBLICUTLCA B 1-0M OoTpaciy Ha
50%, Bo 2-0W oTpacnn Ha 20%;

5) Ha/TU MeXoTpac/ieBble MOCTaBKWM B M1aHOBOM Mepuoge M COCTaBUTb
MEeXOTpac/neBoi 6anaHc;

6) Ha CKO/IbKO MPOLEHTOB M3MEHW/ICA BaJIOBOM BbIMYCK KaXK4oW OTpac/v B
C/ielytoLLEeM rofly Mo CpaBHEHUIO C NpeablLyLLVM.

2. TycTb wnmetoTCA TpWU OTpPac/iM faHHble 06 WUCMOMHeHMM 6GanaHca 3a
OTYETHbIN Nepuog NpueeseHbI B Tabnuue B yen. feH. eq. Heobxoammo:

1) onpeaennTb 06bLEM Ba/IOBOMO BbIMYCKa, YACTYHO MPOAYKUMIO;

2) MOCTPOUTL MaTPULLY NPSMbIX 3aTpaThl;

3) NOCTPOUTbL MaTpULY MOMHbIX 3aTpaT;

4) HalT 00bEM Ba/lOBOr0 BbIMyCKa KaX4OW OTpaciu, eciv s MaaHOBOM
neprofe BbIMyCK KOHEYHOWN NPOAYKUMM LO/MKEH MOBLICUTLCA B 1-0M OoTpac/v Ha
10%, B0 2-01 oTpacnin Ha 20%, B 3-eit 30%;

5) HalTK MeXoTpac/eBble MOCTaBKM B MaHOBOM MepUoOAe M COCTaBUTb
MEeXOTpac/eBoin H6anaHc;

6) Ha CKO/IbKO NPOLEHTOB WU3MEHW/ICA Ba/IOBOM BbIMYCK KaXKA0M OoTpaciu B
CllelytoLLEeM rofly Mo CpaBHEHUIO C NPeablLyLyM.

MpakTnyeckoe 3aHATNE Ne30

BbInosiHeHWe pacyéToB C MOMOLLBLI0 KOMMIEKCHbIX YMCEN

3afaHue.

1 Hantn cymmy 1 npov3sefeHne KOMMIEKCHbIX YKCer,

2. HanTu pa3HoCTb 1 YaCTHOE KOMMIEKCHbIX YNCen

3. PelunTb KBagpaTHOE ypaBHEHNE.

4. B03BeCTM KOMM/IEKCHOE YNC/IO B CTEMEHD.

5. MpeacTaBbTe B TPUrOHOMETPUYECKOI (hOpMe KOMIMIEKCHOE YMCO.
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BbINONHUTL apudmeTnUecKme AeACTBUA C KOMIMIEKCHBIMI YMCTaMK.

MpakTnyeckoe 3aHATNE No31

NprMeHeHWe rpaoB K peLleHuto 3aad

3ajaHue.

1. Mounck KpaTyanLero nyTu.

2. [ToMCK MaKCMMa/lbHOr 0 NOTOKa.

3. [TOMCK MMHUMaNIbHOTO OCTOBHOIO AiepeBa.

4. PacnpefeneHune pabounx.

MpakTnyeckoe 3aHATNE No32

HaxoxgeHve cpefHUX XapaKTepucTuK, HabnoaaeMblX [JaHHbIX Ha
npaxkTuKe

3ajaHue.

1 VmeeTca Bblbopka, cofepkawias 30 YMCMOBLIX 3HAYEHUW HEKOTOPOro
NMpU3HaKa cnyyanHoin BennymHbl X.

MocTpouTb: 1) CTaTUCTMYECKOoe pacnpefeneHvie BbIOOPKWU; 2) MOMNIOH
4acToT; 3) IMMUPUYECKY0 (DYHKUMIO pacnpeaeneHus; 4) nHTepBasibHbIA psag; 5)
rMCTorpaMMy 4acToT; BbIYUCIUTL: 6) BbIOOPOUHYHO CpPeAHIOK; 7) BbIOOPOYHYHO
ancriepcuto; 8) BbIOOPOYHOE CpefHee KBaApaTuyecKoe OTKIOHeHWe; 9) moay; 10)
MeauaHy.

MpakTnyeckoe 3aHATME Ne33

MNpuMeHeHVe puarpamm Oitniepa-BeHHa [ pelleHWe TeopeTUKo-
MHOXECTBEHHbIX 334a4y  MNpPoMecCMOHasIbHOM  HanpaBfieHHOCTW,  3ajad
NHDOPMaTUKN U APYTUX YUebHbIX AUCUMMNANH U AN ONUcaHUA peasibHbIX
NPOLIECCOB U SABMEHMNIA

3ajaHue.

1. OcyLlecTBUTL onepalmn Hag MHOXKECTBaMMU.

2. 3apaHbl MHOXecTBa A, B, C, U. HainTu MHOXeCTBa...

3. PewwumnTe 3a4a4y ¢ NOMOLLbIO KPYros Jitsiepa

MpakTnyeckoe 3aHATMe Ne34

PelleHne 3aaa4 NpUKIaAHOro Xxapakrepa

3ajaHue.

1 Paccuntatb njowadb  MOBEPXHOCTW  LMIVHAPUYECKOrO  GYHKepa,
NpeAcTaBeHHOr0 YEPTEXKOM.

2. CTaHfapTHble pasmepbl nmctoBoit ctaam 1500 MM x 6000 MM (4 MM
TONWMHa). PaccuMtatb  KOMMYECTBO JIMCTOB  CTa/, HeEOOXOAMMbIX — A/1s
M3roTOB/IEHUS LMNHAPUYECKOTO ByHKepa.

3.1 gqmcr ctout 74550 py6nei. PaccumTtaTb  CeGECTOMMOCTb
LUMAMHAPUYECKOro GyHKepa.
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4. OnpefennTte NPOMYCKHYK CMOCOOGHOCTb HEKOTOPOro KaHana CBA3W B
3aBMCUMOCTW OT LUMPUHBI NMOIOCHI NPONYCKaHWUA Y OTHOLLEHNA CUrHa/LyMm.

[aHHble An4 pacyéToB NpeacTaB/eHbl B TabnnLe.

1) Hailgnte NponycKHYt CNOCOOGHOCTL KaHana.

2)  Onpegenute, Kakum [O/MKHO OblTb OTHOLUEHME CUTHaN/LWIyM B
Aeunbenax, Ang Toro, YTo6bl NPONYCKHast CNOCOOHOCTL KaHana coctasuia 50% ot
BbIYMCNEHHOr0 3HaYeHns B MyHKTe 1

3) KakoBa MakCMMasibHas CKOpPOCTb Mepefayy fdaHHbIX Mpu nepegade
[ABOVIYHOIO CUrHasa no KaHany ¢ nonocou nponyckanms 2 kiy v wymom 10 ob?

4) Kakoe TpebyeTcsi OTHOLUEHWE CUTHaN/LWIyM Ans AOCTVDKEHUS B KaHase
MPOMycKHoi crnocobHocT 10 M6uT/cek npu wnpuHe nosockl 2 MIMy?CoctasuTb
ypaBHeHue No JaHHOMY YC/IOBUIO U PELLUTL 3aaauy.

5. CocTaBuUTbL MaTeMaTU4ecKyro Mofenb No AaHHOMY YC/I0BUIO U PEeLUnTb

3a/auy.

KoHTposnibHasa paboTa Ne 1
BX0f4HOW KOHTPO/b
1 YKaXuTe HoMepa BbIpaXKeHWI, 3HaYEHNA KOTOPbIX MOMOXUTE/IbHbIE
1 YnpocTtuTe BblpaXkeHue
2. Mpeobpa3syitTe 4po6b
3. Hangute KopeHb ypaBHeHMS
4. PewnTe KBagpaTHOE YpaBHEHWE
5. PewmnTb NMHenHOe HEPaBEHCTBO
6. PelunTe nnaHNMeTpUYECKYHO 3aaa4y
KoHTposnbHasa pabota Ne 2
1 HaiguTe 3Ha4eHUe BbIPXKEeHWS, UCMO/b3Ys CBOWCTBA florapugma yncna
2. PelunTb nokasatesibHOE ypaBHeHue
3. Haigute 06nactb onpeaeneHns QyHKUUM
4, Pelunte nokasaTenbHOE HEPaBEHCTBO
5. PelunTe mppaumoHanbHoe ypaBHeHMe
6. Hangnte HambosbLUee Liefioe peLLeHue norapummnyeckoro HepaBeHCTea
KoHTponbHasa pabota Ne 3
1. Haingute 3HayeHVe TPUroOHOMETPUYECKOTO BbIpaXKeHUSs
2. YTNIpoCTUTE TPUTOHOMETPUYECKOE BbIpaXKeHue
3. Mo [aHHOMY 3Ha4YeHVK0 TPUTOHOMETPMYECKON (DYHKUMM HainguTe
3HaYeHUA OCTa/IbHbIX
KoHTposnbHasa paboTta Ned
1. PelunTb NpPOCTENLLME TPUrOHOMETPUYECKME YPABHEHNSA
2. PelumTb TPUroHOMETPMYECKME YPaBHEHNA METOLOM 3aMeHbl NMepeMeHHOM
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3. PelwnTb 0fHOPOHOE TPUTOHOMETPUYECKOE YPaBHEHWE NMEPBOI CTEMNeHW

4. PelWwnTb OAHOPOLHOE TPUIOHOMETPUYECKOE YpaBHEHWE BTOPOW CTEMNeHN

5. PelnTb TPUrOHOMETPUYECKOE HEPABEHCTBO

KoHTpornbHasa pabota Neb

1. Haraute npon3BoAHYO (hyHKLMUN

2. Harignte 3HayeHve Npon3BOAHOM (PYHKLMM B TOUKe

3. HariguTe 3Ha4eHMe yrnoBoro KoamumeHTa KacatesibHOW, NpoBeAEHHOM
K rpatvKy (hyHKLMM B TOUKe C AJaHHOI abCcumccom

4. HaingmTe, Npon3BOAHYIO NPON3BeLeHNA

5. Haigute CKOpPOCTb M YCKOPeHWEe TOYKM B MOMEHT BPEMEHW, €C/IM OHa
ABVKETCA MPAMO/IMHENHO MO 3aKOHY.

6. Onpefenvte TOUKY MaKCMMyMma (PYHKLN

7. Haignte  Hambonbluee W HavMMeHblUee 3HayeHWe (DYHKUMM  Ha
MPOMEXYTKe

KoHTponbHasa pabota Ne 6

1 CKO/MIbKO /NNCTOB cavguHra C [JaHHbIMW - LUMPUHOW N LNVHOW
HeoOX0AMMO KynuTb A/ OOLUMBKM [0Ma, MMELWero opmy MpsamMoyrosbHOro
napannenenunesa JaHHOro pasmepa

2. Kpbilwa NpUCTPonKn foMa UMeeT (hopMmy MPaBu/IbHON YeTbIpexyrosibHOW
nMpaMuabl C [JaHHOW BbICOTOW, CTOPOHOM OCHOBaHWA. BblUMCNTE, CKOJMbKO
HeobX0oAMMO KyMWUTb ANA MOKPLITUA KPbIWKW IMCTOB Wndepa pasmepoM 1750 x
30 Mm.

3. OcHOBaHWe MpAMOI MPU3Mbl - TPEYro/IbHUK C AaHHbIMU CTOPOHaMu 1
YIoM Mexay HuMmu. Hambonblias n3 nnowagein 60KoBbIX rpaHei paBHa [aHHOM
BeNMYnHe. Haingmte niowanb 60KOBOV MOBEPXHOCTM NMPU3MbI.

KoHTponbHasa paboTta Ne 7

1 Onpegenute yHKumto f(X), ans kotopoit F(X) sBnseTca nepsoobpasHoi

2. Harignte nepBoobpasHble 4na yHKLWIA

3. Ana gyHkumm f(X) Hangute nepsBoobpasHyto F, mpoxogAawlyro uepes
TOUKY

4. Hain'T nyTb, MPOWAEHHbIA TOYKOW 3a ONpefesieHHoe Bpems, 3Has
(PYHKLMIO CKOPOCTMW.

5. Bblumcnute onpefenéHHble MHTErpasbl

6. HargmTe nnowaib KpMBONMHENHOW Tpanewumm, orpaHUYeHHON IMHUAMN
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5. OLIEHOYHBLIE MATEPUA/bI A/TIA MPOMEXXYTOUYHOW
ATTECTAUNW MO YYHEBHOMY IMNMPEAMETY

MpeagMeToM OUEHKW SABNSAKOTCA YMEHUA UM 3HaHuA.  [TpomexxyTo4yHas
aTTecTaums no yvye6Homy npeamety OOIly.07 MaTemaTuka NnpoBoanTCS B hopme
9K3aMeHa B KOHLIe TPeTbero cemecTpa.

CofepXaHMe  3K3aMeHaUMOHHbIX  3afaHU/A  0XBaTblBa€T  OCHOBHbIE
ANOAKTUYECKME €AUHULIbI, U3YYEeHHble CTYAeHTamy B COOTBETCTBUM C pabouyei
nporpammoi no yuyebHomy npeamety OOIly.07 MatemaTuka

O6beM 3afaHMn paccyMTaH Ha BbINOMHEHWE UX B TeyeHue 3 4acoB 55
MWUHYT. Ha 3K3ameHe OygeTr 4 BapuaHTa. J[leMOHCTPaUMOHHbLIN BapuaHT
npeAHasHayeH [Ans TOro, 4tobbl AaTb MpeAcTaB/eHWe O CTPYKType OyayLimx
9K3aMeHaUMOHHbIX MaTepuasioB, KOMMYeCcTBe 3aflaHuil, KX ¢opme, YPOBHe
CNOXHOCTU. OH MOMOXET BblpaboTaTb CTpaTerni0 NOArOTOBKM K 3K3aMeHy Mo
mMaTeMaTuke.

JK3aMeHaLMOHHass KOHTPO/IbHas paboTa COCTOMT U3 ABYX 4acTeil: COCTOUT
M3 yacTn A 1 yactu b. Yactb A BK/tOYaeT B ceba 12 3agaHnin 6a30BOro YpoBHS Mo
MaTepuany Kypca MaTemaTuKn, TPeOyLMX KPaTKOro NMCbMEHHOr0 NOSICHEHMS K
BbINO/IHEHWNIO 3afaHuA. YacTb B coctomt M3 6 6onee CMOXHbLIX 3adaHuin Mo
mMaTepuany Kypca MaTemaTuKW, TPeobylowmx MnoApo6HOro  MMCbMEHHOIO
MOACHEHMSA K BbIMOMHEHWUIO 3a0aHWA.

Mpoueaypa npoBeieHNs MUCbMEHHOr0 3K3aMeHa Mo MaTteMaTukKe COCTOMUT B
crneaytoLLem:

- ofhopMmIeHME TUTYNBHOIO INCTA 3K3aMeHaLMOHHOW paboThl;

- MHCTPYKT&X MO TEXHOMOrNWN BbIMNOMHEHNUSA MUCbMEHHON KOHTPO/IbHOM
paboThbl;

- pasfaya 3K3ameHaLWOHHbIX MaTepuasioB CTyAeHTaMm,;

- BbINO/IHEHWE 3aaHNIA Ha YePHOBMKaAX;

- 0o(hopM/IEHME YMCTOrO BapuaHTa NMMCbMEHHOW KOHTPO/bHOW PaboThl;

- CaMOCTOSATe/IbHas MpoBepKa CTyAeHTaMW BbIMNO/HEHHOW KOHTPO/bHOM
paboTbl.

[MucbMeHHad  3K3aMeHauMOHHass paboTa Ao/mkKHa ObITb  BbIMO/IHEHA
aKKypaTHO /b CWUHEA WA YEPHOW MacToW, He paspellaeTcs Mo/b30BaThbCs
KOPPEKTUPOBOYHON MacTom M pyykamu Aapyrux usetoB. Cob6MwoAeHMe Monein
0653aTesbHO.

[MCbMEHHbIN 3K3aMeH No y4vebHomy npeameTy OOIlMy.07 MaremaTuka
OLIeHMBaETCA:

OTMETKON «2» («HeyaoBMETBOPUTENIbHO») MPU MPaBUIbHOM BbINO/HEHUM
meHee 10 3agaHnin U3 yactun A;
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OTMETKON «3» («y[A0B/IETBOPUTENIbHO») NPU MPaBUIbHOM BbINOHEHUN 10
3aflaHnin N3 YacTu A;

OTMETKOMN «4» («XOPOLUO») - MPWU NPaBUIbHOM BbINOHEHWUN 12 3ajaHWNiA U3
yacTn A 1 2 3alaHnii U3 YacTu b;

OTMETKOMN «5» («OT/INYHO») -MPW MPaBUIbHOM BbINOSIHEHUN 12 3ajaHWNA U3
yact A 1 5 3agaHuii u3 yactu b.

JeMOHCTpauUnoHHbIN BapuaHT
UacTb A
1. Pewmnte ypaBHeHue: log24- 2x) =1

2. YNpocTuTe BblpaXKeHune:------ :
Ccost

3. HaiignTe ckanspHoe Npov3BeeHre BEKTOPOB

4. B cocyg, vMerowmii hopmy nNpaBuibHON TPEYrosibHOW Npu3Mbl, HaMn
Body. YpoBeHb BoAbl gocturaet 80 cM. Ha kKakoW BbiCOTe OyAeT HaxOAMUTbCH
YPOBEHb BO[bl, €C/ eé MepennTb B APYron TakouW >e COCy[, Y KOTOPOro CTopoHa
OCHOBaHuA B 4 pasa 60bLUe, Yem y nepsoro? OTBET BblpasnTe B CM.

5. Baca, lNetd, Kona n Anéa 6pocunun Xpeouii — KoMy HauMHaTb Urpy.
HainanTe BepOATHOCTb TOFO, YTO HaUYMHATL UTPY AO/MKeH OyaeT MeTs.

6. PelunTe ypaBHeHwMe: 6x +1 = 5.

7. MaTepuasnibHas To4Ka ABWKETCA NPAMOSIMHENHO MO 3aKoHyx(1:) = 6t2 —
48t +17 (rpe X — paccTofiHMe OT TOYKWM OTCYéTa B MeTpax, t — Bpems B
CeKyHOax, W3MepeHHOe C Hauvana [BwXKeHus). Hainaute e€ ckopocTb (B M/C) B
MOMEHT BpeMeHn t = 9C.

8. Ha pucyHKe n306paxkéH rpatvk HekoTopor pyHKuun y = Ox)(a8a nyda
C 06welt HavyanbHOM TOUKOKM). MOMb3YSACH PUCYHKOM, BbIMUC/IUTEF (8) - F(2),
roeF (x) — ofHa 13 NepBoobpasHbIX yHKUMMOX).
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1 >ewlers po

9. HaingunTe 3HaYeHWNe BbIpaXXEHWUA: 5136-72-1/34-73.
1
10. HanguTe BCe Uenble pelleHnst HepaBeHCTBa: —" 3* 2< 27.

11.  PewmwuTe ypaBHeHue: 3251 -3 2x 2 = 18.

12.  3aka3 Ha 110 petaseir nepsblil pabounii BbINOMHAET Ha 1 uac
obIcTpee, Yem BTOpoi. CKO/MbKO [eTanel 3a Yac U3rotaB/IMBaeT BTOPOW paboumid,
eCN U3BECTHO, YTO MepPBbIi 3a Yac 13roTaBnnBaeT Ha 1 aetanb 6onbLue?

UacTb b

13. N3BecTHO, HTosina = -0,8, n <a S5l . Bbluucnure: cosa,tga,ctga.

14. Pewnte ypaBHeHue: 3sin2x + 10sinx +3 = 0.

15. C noMmOLLbO MepBOi MPOM3BOAHON UCCMeAyinTe Ha 3KCTPEMYM
(PYHKUMIO: f(x) = 2x3- Bx2+3.

16. PewumnTe HepaBeHCTBO: log2(4x - 6) < 2.

17. V13 ypHbl, B KOTOPOM HaxoguTca 5 4YépHbIX LWapoB, 7 6ebix n 9
KpacHbIX LIapoB, Hayfa4vy BblHUMatOT oAuH. KakoBa BepOATHOCTb TOro, 4TO
BbIMaBLLUWIA LLAP OKAXKETCA GenbIM.

18. B npaBuibHOM YeTbIPEXYTONbHON NMMpaMuae CTOPpOHa OCHOBaHMS paBHa

5 cm. Anoema, paBHasd 8 CM, HaKNOHEHa K M/I0CKOCTM OCHOBaHUs nog yrnom 30°.
Bbluncnnte 06bem nupamngpl.
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