MWHWUCTEPCTBO 06pa3oBaHMs U Haykn KypcKoit obnactu

O6nacTHoe 6HKETHOE NPOteCcCHOHaNLHOE 06Pa3oBaTeIbHOE YUPEXAeHMe
«KYPCKWNIA 9NeKTPOMEXAHNYECKNI TEXHUKYM>»

2025

PABOYAA NMPOIrPAMMA YHEBHOI O NMPEOMETA
OOTl1y.07 MATEMATUKA

AN creynanbHOCTH
38.02.01 3KOHOMMKa 1 Byxrantepckuia yyet (No oTpacnsam)

Mpogmnb 06y4yeHUs COLMa/IbHO-3KOHOMMYECKMI
YpoBeHb N3yYeHs YrNy6/1eHHbIN
dopma 06yyeHUs o4Has
a ™
OOKYMEHT NMOANWMCAH
SNEKTPOHHON NOANNCEIO
Ceptudukat: 1356333f6fd03e5651fd53e58066b46f
Brapeneu: Cokonos HOpwia AnekcaHapoBmny
Jencteutenen: ¢ 19.06.2024 ao 12.09.2025
Yo, #

2025



Paboyas nporpamma paspaboTaHa B COOTBETCTBUM C PefepasibHbIM FOCYLAPCTBEHHbLIM
obpasoBaTte/ibHbIM CTaHZapPTOM CpeAHero o6uiero 06pa3oBaHWUsA, YTBEPXAEHHbIM MPUKa30M
MwuHucTepcTBa o06pasoBaHMA U Haykm PP ot 17.05.2012 r. Ne413, u PeaepasbHbIM
rocyfapcTBeHHbIM 06pa3oBaTe/lbHbIM CTaHAAPTOM CpefHero npogecCUoHanbHOro 06pa3oBaHms
no cneymanbHocTn 38.02.01 SKOHOMMKa M ByXranTtepckuid yyeT (No oTpacnsm), yTBepXKAeHHbIM
npukasom MuHnpocseLleHna Poccun ot 24.06.2024 1. Ne 437

Pa3paboTuuK:
npenogasaTeb NepsoM
KBaM(UKaLMOHHOW KaTeropum H.A. KocTeHko

Pabouyass nporpamMma paccMoTpeHa W ofobpeHa Ha 3acegaHun T(L)K npenopasateneit
mMaTemaTMyeCcKnx 1 eCTeCTBEHHOHAYUHbIX YUYeBOHbIX NPeamMeToB U AUCUMNANH, NPOToKon Ne <P
oT« if » cu'ifiQtrl 20 T.

Mpeacepatens M(L)K H.B. HukonaeHko
Paboyas nporpamMmma paccMOTpeHa M ofobpeHa Ha 3acefaHuy METOAMYECKOro COBETa,
nrotokon Ne $  oT « JIJT » vil-cLSu 201b .
Mpeacepartens MeTOANYECKOrOo
COBETa TEXHUKYMa M.A. Ctndeesa
CornacoBaHo:
3amecTuUTENb AUPEKTOPA M.A. Ctueesa
3aBefytoLLMil OTAENEHNEM B.A. LLIKypunHa
CrapLumin metoguct / metoamcT W.B. CaBuyk

Paboyas nporpamMmma MepecMOTpeHa, 06CYXJeHa M peKOMeHAO0BaHa K MPUMEHEHWUIO B
06pasoBaTe/lbHON AeATeNbHOCTY Ha OCHOBaHMM y4ebHOro nnaHa no cneyunansHocTy 38.02.01
OKOHOMMKa N BGyXrantepckuii yyet (Mo oTpacnsm), 0f06peHHOro neaarormyecKM COBETOM
TEXHUKYMa, NpPOTOKON No oT « » 20 r., Ha 3acegaHun TM(U)K,
npoTtokosn Ne oT « » 20 T,

Mpeacepatens M(L)K

(noanuce) (N.0.vamunnus)

Paboyasa nporpamma nepecMOTpeHa, 06CyX/[eHa U peKoMeHAoBaHa K MPUMEHEHUIO B
o6pa3oBaTeNibHOM AEATEeNbHOCTM Ha OCHOBaHWM Y4eBHOro nnaHa no cneumansHocTn 38.02.01
JKOHOMMKA M ByxranTepckuin y4yeT (no otpacnsm), 0f0OPEHHOro nefarorM4yeckUm COBETOM
TEXHUKYMa, NpoToKoa No oT « » 20 r., Ha 3acegaHun TT(L)K,
npoTokosn Ne oT « » 20 T.

Mpeacepatens MN(L)K

(nognucey) (N.0.Pamunms)



COLOEP>XAHWNE

1. OBLWAA XAPTEPUCTUKA PABOYEN MPOIrPAMMbI YYEBHOIO

TTIPELIMET A . . ottt ettt e be et te s reene e e s 4
1.1. MecTto yu4yeGHOro npegmeTa B CTPYKType OCHOBHOW MNPOgecCroHabHOM
06pa30BATENIEHOM MPOTPAMMDBL......veivveiveeieesieaseesseesseessesseesseesseeseaseesseesseessssseessessseens 4
1.2. MnaHupyemble pe3ynbTaTbl 0CBOEHUS YHEOHOTO MPEAMETA. ....ccvvereerrrerreareeneenn, 3)
2. CTPYKTYPA N COAEP>XAHVE YUYEBEHOI'O MPEAMETA................. 34
2.1. O6beM y4ebHOro npegmeTa U BUAbl YHEOHON PABOTDBI.....ccvecverireriecieerieeriens 34
2.2. TeMaTU4ecKuii NiaH 1 CoOAePKaHNe YHEOHOTO MPEAMETA. .....cververeeereerreereeens 35

3. YC/IOBNA PEAJT3ALUU MNMPOIPAMMBbI YUEBHOI O MNPEAMETA

............................................................................................................................... 62
3.1. MaTepranbHO-TEXHUYECKOE OOECTIEUEHME. ......cccveeireecreeereectee e stee e 62
3.2. VIHthopmaLmoHHOe obecreyeHme peasin3auni MPOrPAMMbL.........ccvveverreereene. 62

4. KOHTPOJIb 1 OLIEEHKA PE3YJIbTATOB OCBOEHUNA YUEBHOI O
FIPELOMETA .. 64

5. OUEHOYHbIE MATEPWAJIBI  ONA MPOMEXXYTOUYHOW
ATTECTALUUN MO YUYEBHOMY TMPEAMETY ..o 80



1. OBLLAA XAPAKTEPUCTUKA PABOYE MPOIrPAMMBI
YYEBHOI O NMPEOMETA

1.1. Mecto y4yebHOro npegMeTa B  CTPYKTYype  OCHOBHOW
npodgeccMoHasibHO 06pa3oBaTe/IbHOM MPorpamMmmbl

YyebHbIi npeaMeT «MaTemMaTuKa»  ABNSETC  0053aTe/IbHOM  YacTbio
06LLeo6pa3oBaTelbHOM NOAroTOBKMN OCHOBHOW npodeccroHasibHOW
06pa3oBate/ibHOM NporpaMmbl - NPOrpaMmbl NOArOTOBKW CMELMaNNCTOB CPeaHEro
3BeHa Mo cneymanbHoctT 38.02.01 OKOHOMMKAa WM Byxrantepckuini ydyeT (no
oTpacsiam).

1.2. Llenn v nnaHupyemble pe3yibTaTbl 0CBOEHNA y4ebHOro npegmeTa

1.2.1 Llenn ocBoeHMA y4ebHOro npeameTa

Cofep>aHre nporpaMmMbl 06LLLe06pa3oBaTe/lbHOro npeameta «Martematmkar»
Harpas/fieHO Ha [OCTWDKEHME pe3y/bTaToB ee W3Yy4YeHUs B COOTBETCTBUM C
TpeboaHuaMu ®IrOC COO ¢ yyeToM npodeccuoHanbHom HanpaeieHHocT PIrOC
Cr1O. MpuopnTeTHLIMK LENAIMN 00YUYeHNS MaTeMaTUKe SABNSKOTCS:

- (hopmMmpoBaHME  LEHTpasIbHbIX  MaTeMaTUYeCKMX MOHATMIA  (4mMcno,
Be/IMYMHA, reomMeTpuyeckasa qurypa, nepemMeHHas, BEPOATHOCTb, (MYHKLUMSA),
obecrneunBatoLLMX MPEEMCTBEHHOCTb W MEPCMeKTUBHOCTbL  MaTemMaTMyecKoro
06pazoBaHMsA 06y4atoLMXCs;

- nojgefeHve 06yyatoWmMXCcs Ha 4OCTYMHOM NS HUX YPOBHE K OCO3HAHMIO
B3aMIMOCBA3N MaTeMaTUKN M OKPY>KaloLEero mmpa, noHMMaHue maTtemaTuKu Kak
4acTu 00LLeil KyNbTypbl YeN0BEYECTBa;

- pas3BuTUHE WHTENNEKTYalbHbIX M TBOPYECKMX  CMOCOOHOCTEN
obyyvatomxcsi, NO3HaBaTe/IbHON aKTUBHOCTW, WCCNeLOBaTeNbCKUX YMEHUMN,
KPUTUYHOCTU MbILLIEHMS, MHTEPECA K M3YUEHMIO MaTeEMAaTUKMW,

- (hopmmpoBaHMe  (PYHKUMOHA/IbHOW  MaTemMaTWU4eCKOW  rpPamMOTHOCTM:
YMEHMA pacrno3HaBaTb MaTemMaTUYecKnMe acnekTbl B pPeasibHbIX >KU3HEHHbIX
CUTYyaUMsX U NPU U3yYeHUn APYrux AUCUMUMNINH, MPOSB/EHUS 3aBUCUMOCTEN Y
3aKOHOMepHOCTeW, (OpMy/nMpoBaTb MX Ha fA3blke MaTemMaTMKU W C034aBaTb
MaTeMaTnyeckmue Momenn, NPUMEHSTb OCBOEHHbIN MaTeMaTUYeCKWUiA annapaT A/1s
PELUEHNA  MPaKTUKO-OPUEHTUPOBAHHbLIX  3afad, 3ada4y  MpoeccrMoHabHOM
[eATeNbHOCTU, NHTEPNPETUPOBATL N OLIEHMBATb MOJTyYeHHbIE pPe3y/bTaTbl.



1.2.2 TlnaHnpyeMmble pe3ysibTaTbl 0CBOEHUS Y4ebHOro npegmeTa
Oco60e 3HaYeHNe y4ebHbI NMpegMeT UMeeT Npu (hOPMUPOBAHMM M Pa3BUTUM 0OLLMX U NPOJECCUOHANTbHBIX KOMMETEHLNIA,
a TaKXXe COOTBETCTBYHOLUMX UM pe3ynibTaTam 06yyeHus cornacHo ProC COO.

MnaHupyemble pe3ynbTaTbl 06yYeHUS

KomneteHynm (OK, MK)

OK 01. Bbi6bupatb C€rnocobsl
peLLeHns 3agau
NpPoMeccUoHanbHoM
[eAaTeIbHOCTU
NPUMEHNTENBHO K Pa3/INYHbIM
KOHTEKCTaM

Ob6uwume
JIP23 - TrOTOBHOCTb K TpyAy, OCO3HaHue
LIEHHOCTW MacTepcTBa, TPYAO/HOOME;
JIP24 - TrOTOBHOCTb K  aKTWUBHOW
[lesTeNIbHOCTK TEXHOMOrNYECKOW 7
couuansHow HanpaB/fIeHHOCTH,
CMOCO6GHOCTb MHULMMPOBATb, MIaHNPOBaTb
M  CaMOCTOATE/IbHO  BBIMOMHATL  TaKyto
LleATeNIbHOCTb;
NIP25 - wpHTepec K pasMyHbIM Cepam
NPOgecCUOHaNbHOW AeATeNbHOCTH, YMeHNe
COBepLUaTb OCO3HaHHbIA Bbl6Op GyayLLeit
npogeccumn 1 peann3oBbiBaTb COGCTBEHHbIE
YKM3HEHHbIe MaHsbl;
MP1 - camocTosTeNlbHO (PopMynnpoBaTb U
aKTyanm3npoBsaTtb npo6nemy,
paccmMaTpuBaTh ee BCECTOPOHHE;
MP2 - ycTaHaBnMBaTb CYLLECTBEHHbIA
MPU3HaK WM OCHOBaHWUA [ONS CpaBHeHMS,
KnaccumKkauum 1 0606LLEHNS;

MP3 - onpefenatb Uenn AesaTelbHOCTH,
3afaBaTb MapameTpbl W KpUTEpPUU  UKX
[IOCTVDKEHUS,

AvcunnnuHapHble
MP61 - BnageHve MeToAamKn [OKa3aTeNbCTB, aITOPUTMaMUN PeLLEeHNS
3afjay; yMeHue popmMynmpoBaTb OnpesesieHns, akCMoMbl Y TEOPEMB,
NPUMEHATL KX, NPOBOAUTL AOKas3aTe/lbHble PacCyXXAeHUs B Xope
peLleHnsa 3a4ay;
MP62 - ymeHve onepupoBaTb NOHATUAMW: CTEMNEHb Y1Cha, orapupm
yucna;  YMeHWe  BbIMOMHATbL  BbIYWC/EHWE  3HAYeHUd  ©
npeobpasoBaHns BbIPOKEHWIA CO CTEMEHAMWM W forapupmMamu,
npeobpas3oBaHns LPOOHO-PaLMOHa/IbHBIX BbIPXKEHNI;
MP63 - yMmeHWe orepupoBaTb MOHATUAMWU:  paLUOHa/IbHbIE,
nppaunoHasbHble, NokasaTe/lbHble, CTEeMNeHHble, fIorapuMnYeckme,
TPUTOHOMETPUYECKIME YPaBHEHUA U HEPABEHCTBa, UX CUCTEMBI;
MP65 - ymMeHWe onepupoBaTb MOHATUAMU: paumMoHaibHas (YHKLUWS,
rnokasarefibHas (YHKUWSA, CTeneHHas QYHKUMS, norapugmmnyeckas
(DYHKUWS, TPUTOHOMETPUYECKME (DYHKUMKW, 06paTHble (YHKUMW;
YMeHMe CTPOUTb TPaiuKn  M3YYeHHbIX QYHKUUIA, MCNOMb30BaTh
rpaukKn Npu nU3yyeHU NPOLLECCOB U 3aBUCMMOCTEN, NPU peLleHnm
3afa4 3 apyrnx yqyebHbIX NpegmMeToB M 3a4a4y U3 peasibHOM XM3HW;
BblpaXkaTb (POpMynaMu 3aBUCUMOCTU MEXAY BeUYNHAMU;
MP66 - ymMeHMe pelwlaTb TEKCTOBble 3afa4v pasHbIX TUMOB (B TOM
yuncne Ha NPOLEHTbI, A0 W YaCcTU, Ha ABMXXEHME, paboTy, CTOMMOCTb
TOBApPOB W YCYr, HaMoru, 3agayv 13 061acTu yrnpasneHust IMYHbIMA 1
CeMeHbIMN  (JMHAHCaMW); COCTaB/ATb  BbIPAKEHWS, YPaBHEHWS,



MP4 - BbIABNATbL 3aKOHOMEPHOCTU U

npoTMBOpeUNs B paccMaTpuBaembIx
ABNEHNAX;

MP5 - BHOCUTb  KOPPEKTUBbI B
[leATeNbHOCTb, OLEHMBATL COOTBETCTBUE

pe3ynbTaToB LenaMm, OueHMBaTb PUCKK
NOCNeACTBUIA AeATeNIbHOCTH;

MP6 - pa3BuBaTb KpeaTUBHOE MbILLIIEHME
MPU peLleHnn XXN3HeHHbIX Npobem;

MP12 - BbISIBNIATb NPUYUHHO-
CNeACTBeHHble CBA3N W aKTyanu3npoBaTb
3aflady, BblABUraTb rMMNOTE3Y ee peLleHus,
Haxo4uTb aprymeHTbl A/11 [0Ka3aTe/bcTea
CBOMX YTBEPXKAEHWI, 3aaBaTb napameTpbl
N KPUTEPUW peLLEHNS;

MPW - aHanu3npoBaTtb MOMy4YeHHbIE B
X0[e  pelweHua  3afayn  pe3ynbTaThl,
KPUTUYECKN OLLEHUBATb MUX LOCTOBEPHOCTD,

NMPOrHo3npoBaTb WU3MEHEHWE B  HOBbLIX
YCNoBUSAX;
MP17 - yMeTb nepeHOCUTb 3HaHWSA B

no3HaBaTe/lbHY0 U NPaKTUYecKyo 06/1acTu
XU3HeJeATeIbHOCTH;

MP18 - ymeTb MHTerpmpoBaTtb 3HaHWA U3
pasHbIX NpeaMeTHbIX 061acTei;

MP19 - BbliABUraTb  HOBble  WAeW,
npegnaratb  OpUrMHasbHble NOAXOAbl U
peLleHus

HepaBeHCTBA W WX CUCTeMbl MO YC/IOBUKO 3afayun, WCCNefoBaTtb
MoJTly4eHHOe peLleHne 1 OLeHMBaTb NPaBLONOA0OHOCTb pe3y bTaToB;
MPG9 - ymeHVe onepmnpoBaTtb MOHATUAMMW: TOYKa, NPAMas, NI0CKOCTb,
MPOCTPaHCTBO, [BYFPaHHbIA Yros, CKpeLiMBatowmecs npsmble,
napannenbHOCTb U NepneHAVKYIAPHOCTb NPAMbIX Y MI0CKOCTER, Yron
MeXay NPAMbIMUK, Yrosl MeXay NpsMOR U NNOCKOCTbIO, Yrosl MeXay
N/IOCKOCTAMW, PacCTOsiHMEe OT TOYKW [0 M/I0CKOCTW, paccTosiHue
MeXZy npAMbIMK, PacCTOsHWE MeXAy MIOCKOCTAMU;  YMeHue
MCMONb30BaTh MPWU peLleHun 3afa4y U3y4veHHble (hakTbl U TEOpPEMbI
NIaHUMETPUN; YMEHWE OLeHMBaTL pasMepbl 00bEKTOB OKPY>KatOLLLEro
MUpa;

MP610 - ymeHWe onepupoBaTb MOHATUAMU: MHOTOrpaHHWK, CeYeHune
MHOrOrpaHHuKa, Ky6, napannenenuneg, npusma, nupamuia, urypa v
MOBEPXHOCTb BpalleHus, LMAMHAP, KOHYC, LWap, cdgepa, CeyvyeHus
(urypbl BpaLLleHns, MI0CKOCTb, Kacarowlasaca cdepbl, UWANHAPA,
KOHyCa, nnowaib MNOBEepXHOCTN nNupamuibl, MpU3Mbl, KOHYCa,
UMnMHOpa, naowaas  cdepbl, 00beM Kyba, NpPAMOYrofibHOro
napannenenunega, nupaMmuael, NPU3Mbl, LWAMHAPE, KOHYyca, Llapa;
YMeHUe 1300paxkaTtb MHOFOrpaHHMKM U NMOBEPXHOCTM BPALLEHUs, UX
CeYEHMA OT PYKW, C TMOMOLLLH YepTeXKHbIX WHCTPYMEHTOB U
3NEKTPOHHLIX CPeACTB; YMEHWe pacnosHaBaTb CUMMETPUIO B
NPOCTPaHCTBE; YMeHWe pacro3HaBaTh NnpaBu/ibHbIe MHOTOrPaHHUKN;

MP611 - ymeHMe oOnepupoBaTb MOHATUAMWU:  ABUMXKEHWE B
NpPOCTpaHCTBe, MOALOGHbIE (PUrypbl B MPOCTPAHCTBE; MCMO/b30BaTh
OTHOLLEHMe Nnowasgein noBepxHocTel U 06bEMOB MOAOOHBLIX (Uryp
npy peLleHnn 3aay

MP612 - yMeHWe BbIYNCNATb FeOMETPUYECKMe BeNUYMHbI (ANUHA,
yron, nnaowagp, 06vem, nowab MOBEPXHOCTM), WCNONb3yA
N3yyeHHble (hopMy bl U METOLbI;

MP613 - ymeHne onepupoBaTthb MOHATUAMW: MPAMOYTO/bHaA CUCTEMa



KOOPAMHAT, KOOpAMHATbl TOYKM, BEKTOP, KOOPAMHATbl BEKTOpPA,
CKanapHoe NpoussefieHVE, Yron Mexay BeKTopamu, CyMma BEKTOPOB,
Npoun3BefeHNe BEKTOPa Ha YMCNO0; HaXOAUTb C NMOMOLLGHO N3YYEHHbIX
(hopMyn1 KOOPAMHATLI CepefuHbl 0TPe3Ka, PacCTosHNE MeXay [ABYMS
TOYKamu;

MP614 - ymeHMe BbIOMPaTb NOAXOAALLMIA W3YYEHHbIA MeTod Ans
pelleHns  3adayn, pacrno3HaBaTb MaTeMaTW4yeckme (akTbl U
maTemMaTnyecKmne MoLen B MPUPOAHLIX M 00LLECTBEHHbIX ABNEHUSX, B
NCKYCCTBE; YMeHMWe NPUBOAUTL NPUMEPbI MaTeMaTUYECKUX OTKPbITUIA
POCCUIACKOI 1 MUPOBOI MaTeEMaTUYECKOW HayKW;

MPyl - ymeHWe onepupoBaTb MOHATUAMW: OMpefesieHne, akcuoma,
Teopema,  CneAcTsue,  CBOMCTBO,  MNPU3HaK, [0Ka3aTenbCTBO,
paBHOCWU/IbHbIE (HOPMYMPOBKK; YMeHWe (hopMynpoBaTb 06paTHOE U
NPOTUBOMONOXHOE  YTBEPXAeHWe,  NPUBOAUTL  MPUMEPbl U
KOHTPNPUMEPbI, WCMO/Mb30BaTb METOA MaTeMaTUYecKonm WHAYKUWK;
MPOBOAWTL  [OKa3aTefibHble PacCyXAeHWsa npu  pelleHny 3afad,
OLeHMBATb NTOrMYECKYH0 NPaBUIbHOCTb PaCcCyXXAeHWA;

MPy2 -  ymeHWe OnNepupoBaTb  MOHATUAMW:  MHOXKECTBO,
NOAMHOXECTBO, OnepaLMn Hag MHOXeCTBaMU; YMeHWe 1UCMonb30BaTb
TEOPETUKO-MHOXECTBEHHbIA — annapat A5 OnucaHus  peasibHbIX
MPOLLECCOB U ABNEHWIA 1 NP peLleHnn 334ay, B TOM YuCie U3 Apyrux
y4eOHbIX NPesMeTOB;

MPy3 - yMeHVe ornepupoBaTb MOHATUAMW: Tpad, CBA3HbIA rpag,
[lepeBo, UMK, rpag Ha naoCKOCTW; YMeHWe 33aBaTb WM OMUCbIBATb
rpagbl pasiMYHbIMKU CNOCO6aMK; UCMONb30BaTb rpadbl NPY peLLeHnm
3ajay;

MPy7 -  ymeHWe  onepupoBaTb  MOHATUAMW.  TOXAECTBO,
TOX/ECTBEHHOE Npeobpa3oBaHe, ypaBHEHME, HEPaBEHCTBO, CUCTEMA
ypaBHeHW N HepaBeHCTB, PABHOCU/IbHOCTb YPaBHEHWIA, HEPaBEHCTB U
CUCTEM,  pauuOHalbHble,  MppaLuoHaibHble,  MOKas3aTe/bHbIe,



CTEMNeHHble, IorapuPMUYEcKre, TPUrOHOMETPUYECKNE YpaBHEHNS,
HepaBeHCTBa M CUCTEMbI; YMEHME peLlaTh YpaBHeHUs, HepaBeHCTBa U1
CUCTEMbl C MOMOLLbIO pPa3/IYHbIX MPUEMOB; peLlaTb YpaBHEHUS,
HepaBeHCTBA W CUCTEMbI C MapaMeTpoM; MPUMEHATb YpPaBHEHWS,
HepaBeHCTBa, UX CUCTEMbl 1A PELUEHNS MaTeMaTUYeCcKMX 3afay M
3ajay 13 pasNYHbIX 06/1aCTell HaYKM 1 peasibHOM YXXN3HMW,

MPy8 - ymeHMe CBOOOAHO OMNepMpoBaTb MOHATUAMW: rpaduk
(hyHKUMKM, obpaTHas (YHKUMSA, KOMMO3NLUMA (YHKUWIA, NMHelHas
(OyHKUMA, KBagpaTuuHas (yHKUWA, CTeneHHad (YHKUMA C LesbiM
rnokasaresiem, TPUrOHOMETPUYECKME (hyHKLUMK, obpaTHble
TPUrOHOMETPUYECKME (PYHKLMK, NOKasaTelbHas 1 lorapugmmyeckas
(YHKUMKW;  YMEHWe CTPOUTb rpaukn  (DYHKUWIA,  BbINOMHATb
npeobpa3oBaHns rpaPuKoB PYHKLWIA;

YMEeHMe MCNOob30BaTh rpatuky (PYHKUMIA ANS U3YYeHUst NPOLECcCoB U
3aBMCUMOCTE NpK peLleHnn 3a8a4y M3 Apyrux y4ebHblx npegmeToB v
N3 peaslbHON >KN3HW; BbIpaXaTb (HOPMy/aMy 3aBUCUMOCTU MeXay
Be/IMYMHaMN;

yMeHMe CBOOOAHO OnepmpoBaTb MOHATUSMU: YETHOCTb (DYHKLMMK,
NepuoANYHOCTb PYHKLMK, OrPaHNYeHHOCTb (DYHKLMKW, MOHOTOHHOCTb
(YHKUMK, 3KCTPEMYM  (PYHKUMW, Hambosblluee W HavMeHbluee
3HaYeHUs  (OYHKUMM  Ha  NPOMEXYTKE, YMeHWe  MNpPOBOAUTb
nccnefoBaHme yHKUMK;

YMeHMe MCNo/b30BaTb CBOWCTBA U rpatinuky (YHKUWIA ANS peLleHns
YpPaBHEHWIA, HEpaBeHCTB M 3aday C MnapamMeTpamu; mn3obpaxaTb Ha
KOOPAMHATHOM  MJIOCKOCTM  MHOXECTBa  PelleHuin  ypaBHEHWA,
HepPaBEHCTB U UX CUCTEM,;

MPyD - yMeHMe oOnepupoBaTb MOHATUAMMW:  HeNpepbIBHOCTb
(YHKUMKW, acMMNTOTbl rpaguka QyHKUMKW, nepsBas U BTOpas
NPOM3BOAHAaA (YHKUMW, TEeOMETPUYECKNIA U (DU3NYECKUIA CMbICA
NPOM3BOAHOM, NepBoO6pasHasi, ONpefeNeHHbId WHTerpan; yMmeHue



HaxoAMTb acUMMTOTbI rpafuka (QYHKUMKW; YMEHWE BbIYMUCNATH
MPOV3BOAHbIE CYMMbl, MPOV3BEAEHMSA, YacTHOroO U KOMMO3nL MK
(hYHKUWMIA, HAXOANUTL YpaBHEHMWEe KacaTe/lbHON K rpadivky (hyHKLUMW;
YMeHMe MCMosb30BaTb MPOW3BOAHYIO ANS UCCNef0BaHUA (YHKLUWA,
LNA HAXOXAEHWA HauyyLLero peLleHns B NpUKNagHbIX, B TOM Yuche
COLMANIbHO-3KOHOMUYECKMX U (PU3MYECKUX  3afadaX, A4/
onpesenieHns CKOPOCTU N YCKOPEHUS; HAX0AUTb NIOLWaAn U 00beMbl
uryp Cc  MOMOWbBI  WHTerpana; MpPWBOAUTL  NPUMEpbI
MaTemMaTnyecKoro MOLenMpoBaHNA C MOMOLLbIO AnghepeHLnanbHbIX
YPaBHEHWIA;

MPyll - ymeHve onepupoBaTb MOHATMAMW: KOMMIEKCHOE 4MCIO,
COMpsKeHHble  KOMMJIEKCHble  4yucia, MOAyNMb WM aprymeHT
KOMMMIEKCHOTO  umMcna, (opma  3arnucy  KOMMJEKCHbIX — yumcen
(reomeTpuyeckast, TPUTOHOMETpUYeCKas 1 anrebpanyeckas); ymeTb
NPOM3BOANUTL apUPMETUYECKME LEACTBUA C KOMMIEKCHBIMU YMCNaMu;
NMPUBOAUTL NPUMEPLI UCMOJb30BAHNA KOMIMIEKCHbLIX YNCES,

MPyl2 - yMeHMe CBOGOAHO OMNEpMpoBaTb MOHATUAMW: CpeaHee
apugmeTMyecKoe, MeanaHa, HambosbLUee N HaUMEHbLLEE 3HAYEHWS,
pasmax, [ucrepcus, CTaHAapTHOE OTKIOHeHMe [A/1F  OnucaHus
YMCOBbIX AaHHbIX; YMEHWe UCCNefoBaTb CTAaTUCTUYECKME [aHHbIe, B
TOM 4YuCne C NPUMEHEHMEM TpagiuyecKux MEeTOLOB W 3MEKTPOHHbIX
CpeacTs; rpamyeckn WccnefoBaTb COBMECTHble HabMOAeHUs ¢
MOMOLLbIO narpaMm paccenmBaHus 1 IMHENHOW perpeccuu;

MPy13 - yMeHWe HaxoauTb BEPOSATHOCTM COObITUI C MCMO/b30BAHNEM
rpayuyecknx MeTOLOB; MPUMEHATb ONS pelleHus 3agady opmysibl
CMOXKEHMS U YMHOXEHWSi  BEPOATHOCTeW,  (popMysny  MOSIHON
BEpOSATHOCTW, hopmyny  BepHynnn, KomOMHaTOpHble (akTbl W
(hOpMynbl; OLEHMBATb BEPOATHOCTU pPeasibHbIX COObITUIA; YMeHUe
onepupoBaTb MOHATUAMW: CllyvailHas BefMYMHA, pacnpefeneHune
BEPOATHOCTEN,  MaTeMaTU4yeckoe  OXWAaHwe,  aucnepcus U
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CTaHZapTHOE  OTK/IOHEHWE  C/lyYalHOW  BE/IMYMHBI,  (DYHKUMK
pacnpegeneHns v MNAOTHOCTM pPaBHOMEPHOro, MoKa3aTeNbHOro U
HOPMasibHOr0  pacnpefeneHnii; yYMeHvWe WCMosb30BaTb CBOMCTBA
M3YYeHHbIX pacrpefeneHnii ANa pelleHns 3afay; 3HaKOMCTBO C
MOHATUAMMW:  3aKOH  OONbLIMX — YuCen, MeToAbl  BbIGOPOYHbIX
1CCnefoBaHWin; yMeHVe MNPUBOAMTL MPUMEPbI MPOSB/EHMS 3aKOHa
60/1bLUNX YnCen B NPUPOAHBIX N 0OLLECTBEHHbLIX ABNEHUAX;

MPy14 - ymeHue cBOGOAHO ONEpMpoBaTb NOHATUSMW: TOYKA, NPsSMas,
NNOCKOCTb, MPOCTPAHCTBO, OTPE30K, NyY, NAOCKUIA Yrof, ABYrPaHHbI
Yron, TPexrpaHHbid Yron, nepecekatowmecs, napaanesbHole W
CKpeLLMBatoLLmecs npavble, nNapanieflbHOCTb U NeprneHanKynsapHoOCTb
MPSAMBIX U NIOCKOCTEN, Yron Mexay npsaMbIMU1, Yron Mexay npsamoit
1 MIOCKOCTLHO, YION MEXAY MI0CKOCTAMU; YMEHME UCNONb30BaThb Mpu
peLleHnm 3a4a4 U3yyeHHble PaKTbl U TEOpeMbl NIAHUMETPUN; YMeHWe
OLeHMBaTb pa3Mepbl OOBLEKTOB B OKPY>KAatOLLEM Mupe; YMeHMe
OMnepupoBaThb MOHATUAMUW: MHOFOrpPaHHUK, CEeYEeHMEe MHOrOrpaHHMKa,
NpaBUbHBLIA  MHOTOrpaHHUK, Mpu3Ma, nupamuga, ¢urypa u
MOBEPXHOCTb BpaLLeHWs, LUMAMHAP, KOHYC, Lap, cepa, passBepTka
NMOBEPXHOCTN, CeYeHUA KOHyca U LWANHAPA, NapasiefibHble 0cu Un
OCHOBaHWIO, CeyeHue Lapa, MIOCKOCTb, Kacawowascs cgepbl,
UMNMHAOPA, KOHyCa, YMEHWe CTPOUTb CeYeHMEe MHOrorpaHHMKa,
n306paXkaTb MHOrOrPaHHMKN, PUIYpbl 1 NMOBEPXHOCTM BPALLEHUS, KX
CeyeHus, B TOM YUC/e C NOMOLLbK 3/IEKTPOHHBIX CPeACTB; YMeHue
NPUMEHATb CBOMCTBA rEOMETPUYECKUX (DUrYyp, CaMOCTOSTENbHO
(hopmynupoBaTb  ONpPeAeneHus  Mn3yyaemblX (OUIyp, BblABUraTb
rmnoTesbl O CBOWCTBax W MNpU3HaKax reoMeTpuyecknx uryp,
060CHOBbIBATb WM OMpoBepratb  MX; YMEeHWe NpPOBOAUTb
Knaccuukaumio ¢uryp no pasvyHbIM - Npu3Hakam, BbINONHATb
HeobXoAMMble AONONHUTE/TbHbIE MOCTPOEHUS;

MPyl5 - ymeHMe CBOGOAHO OMEPUMPOBaTb MOHATUAMU: NAOLWAAb



(urypbl, 06beM (Urypbl, BeNMYMHA YI/a, PacCTOSHUE OT TOUKK [0
MIOCKOCTW, pPacCTOfHWE MeXAy MpAMbIMUA, PacCTOsHWE MeXAay
MIOCKOCTAMM, MoWaib cepbl, naowaas NOBEPXHOCTU NUpamnibl,
npu3Mbl, KOHyCa, UWAMHAPA, 060beM Ky6a, MNpPsSIMOYro/ibHOro
napannenenunesa, NUpamuabl, NpUsmbl, UWIMHAPA, KOHYCa, LUapa;
YMEHUNEe HaXoaWTb OTHOLLEHWE 06BEMOB NOAOOHLIX (Uryp;

MPyl16 - ymeHve CBOOGOAHO OMEPVPOBAaTb MOHATUAMW: [BUXKEHWE,
napaieibHblil NePeHoC, CUMMETPUSA Ha MIOCKOCTU U B MPOCTPaHCTBE,
NnoBOpOT, nNpeobpas3oBaHMe Mogo6Us, MOAOOHbIE (UIYpbl; YMEHMe
pacro3HaBaTb paBHble U MOLO6HbIE (UrYypbl, B TOM YMCe B NPUPOLE,
NCKYCCTBE, apXUTEKType; YMEHWe WCMo/b30BaTb reoMeTpuyecKune
OTHOLLUEHWS, HaxoAuTb TEOMETPUYECKME BENMYUHbLI (4/MHa, Yrof,
nnowazab, 06beM) Npy peLleHny 3a4a4 13 Apyrmx y4ebHbIX npeaMeToB
N 13 peasibHOMN XXM3HW;

MPy17-yMeHMe cBOGOAHO OMEPUPOBATH NOHATUSMW: NPAMOYTO/NbHas
cucCTEMa KOOPAMHAT, BEKTOP, KOOPAWMHATbI TOYKW, KOOPAMHATSI
BEKTOpa, CyMMa BEKTOpPOB, MNPOM3BeAeHME BeKTopa Ha 4ucno,
pasfoXeHWe BekTopa Mo 6asncy, CKalfApHOE MNpOoun3BefeHue,
BEKTOPHOE MpOM3BefeHne, Yron Mexay BeKTopamu; YMeHue
MCNONb30BaTb BEKTOPHbIA M KOOPAMHATHLIA MeTod ANA pelleHus
reoMeTpuyecKMX 3afad4 M 3adad  Apyrux y4yebHbIX MNpeaMeTos;
onepupoBaTb MOHATUAMW: MaTpuua 2 X 2 u 3 X 3, onpefennTenb
MaTpuLbl, FTeOMETPUYECKUIA CMbIC/ ONPeAennUTens;

MPyl18 - yMmeHWe MOAENMPOBaTb peasibHble CUTYaUUN Ha A3bIKe
MaTeMaTUKKN; COCTaB/ATL BbIPKEHUA, YpaBHEeHNs, HePaBeHCTBa N UX
CUCTEMbI MO YCNOBUIO 3afayu, nUccnefosaTb NMOCTPOEHHbIE MOLENN C
1CNoNb30BaHMEM annapara anredpbl, UHTEPNPETUPOBaTL NOMYYEHHbI
pesynbTar; CTPOUTb  MaTeMaTW4yeckme MOZenu C  MOMOLLbHO
reoMeTpPUYECKMX MOHATUIA N BEIMUYMH, pellaTb CBS3aHHble C HUMM
NpakTUYyeckue 3agayn; COCTaBNATb BEepPOATHOCTHYHO MOAeNb WU



oK 02 Vicnonb3oBaTb
COBPEMEHHbIE cpeacTea
nomncka, aHanmnsa 7
NHTeprpeTayuu
NHopmaLuu, 7
NH(OPMaLNOHHBbIE
TEXHO/IOMNN ans
BbIMOIHEHMSA 3ajau
NpPoMeccUoHanbHoM
LleaTenbHOCTU

npP32 - ChopMMpPOBaAHHOCTb
MMPOBO33peHus, COOTBETCTBYIOLLEr0
COBpPEMEHHOMY YPOBHIO Pa3BUTUSA HayKu W
06LLLeCTBEHHOW NPAKTUKKN, OCHOBAHHOIO Ha
Avanore  KynbTyp,  CMNOCOBCTBYHOLLErO
0CO3HaHWto CBOEro mecTa B
MOSINKY/IbTYPHOM MUPE;

MP8 - Cnoco6HOCTb W TFOTOBHOCTb K
CaMOCTOATE/IbBHOMY ~ MOUCKY  METOZ0B
peLleHuns NPaKTUYeCKMX 3ajad,
NPUMEHEHNIO PasNYHbIX MeTOo/0B
MO3HaHUS;

MP17 - yMeTb MNepeHoOCUTb 3HaHWUA B

no3HaBaTe/lbHY0 M NPaKTUYeCKyHo 061acTu
XWN3HeaeATeNbHOCTH

MP21 - BnageTb HaBbiKamy MONYyYeHUs
NHOpMaALUMM M3 UCTOYHMKOB  PasHbIX
TWUNOB, CaMOCTOATE/IbHO  OCYLLECTBNATb
NMOuUCK, aHaIM3, CUCTeMaTU3auuio U
NHTEPMpeTaumio MHGopMaLmMn pasnyHbIX
BWZOB ¥ (POPM MpesCTaB/IeEHUA
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WHTEPNpPeTUpOoBaTb MOMYYEHHbIA pe3ynbTaT; pewatb MpuKiagHble
3afjauM cpefcTBaMn  MaTeMaTUYecKoro aHaimMs3a, B TOM uducCne
COLMa/IbHO-3KOHOMUYECKOr0 N (DM3NYECKOr0 XapakTepa;

MPy19 - yMeHWe BblOMpaTb MOAXOAALLMIA METOL ANA peLleHus
3afja4u; NoOHMMaHne 3Ha4YMMOCTU MaTeEMATUKN B U3yUYEHUN NPUPOLHbIX
M OOLLECTBEHHbIX MPOLECCOB W ABMEHWA; YMeHWe pacrno3HaBaTb
NnposiB/ieHNEe 3aKOHOB MaTemaTuUKu B UCKYCCTBE, YMeHWE MPUBOAUTL
npvMepbl  MaTeMaTUYeCKMX OTKPbITUIA POCCUMACKON W MUPOBOIA
MaTeMaTUyecKon HayKwu

MMP64 - yMeHVe onepupoBaTb MOHATUAMU: (PYHKLUA, HENpepbIBHasA
(hyHKLMSA, Npou3BoaHas, NepBoobpasHas, onpefeneHHbI UHTerpan;
YMEHMe  HaxoAuTb  MNPOW3BOAHbIE  3MIEMEHTAPHbIX  (PYHKLMA,
ncnonb3ys CrpaBoYHble marepuansbl; nccnefosatb
B MPOCTEMLMX Ccny4asX (YHKUMW Ha MOHOTOHHOCTb, HaxXOAWTb
Hanbo/bLLIMe N HaMMEHbLUNE 3HAYEHUSA (YHKLWIA; CTPOUTL TpadurKu
MHOIOY/IEHOB C WCMO/b30BaHWEM annapara MaTeMaTU4ecKoro
aHann3a,; NPUMEHATL Npon3BOAHYHO
npu  pelieHMM 3afa4 Ha  [BWKEHWe; pelatb  MpakTUKo-
OPVEHTMPOBaHHbIE 33241 Ha HanboNbLLUNE Y HAMMEHbLUME 3HAYEHNS,
Ha Hax0XKAeHune MyTn, CKOPOCTU N YCKOPeHUs

MP66 - ymeHue pellaTb TEKCTOBblE 334ayn pasHbiX TUMOB (B TOM
ymncne Ha NPOLIEHTLI, IO U YacTK, Ha ABWKEHWe, paboTy, CTOMMOCTb
TOBApPOB W YCAyr, HANOrK, 3aga4m u3 06nacTu ynpasneHus MYHbIMA
N CeMelHbIMUA (DMHAHCaMKM); COCTaB/ATb BbIPAKEHUS, YPaBHEHWS,
HepaBeHCTBA W WX CUCTEMbl MO YC/OBUIO 3afauu, WCCNefoBaTb
MoJTy4eHHOE peLLieHre 1 OLeHMBaTbL NPaBAoNOA0OHOCTbL Pesy/bTaTos;
MP67 T yMeHWe  onepupoBaTb  MOHATUAMU: cpefHee
apumeTnyecKoe, MeamaHa, HambosblUee N HaMMeHbLUEe 3HaYeHNs,
pasmax, Aucriepcus, ctaH4apTHOe OTK/IOHEHWE 4YMCOBOro Habopa;
yMeHue N3BNEKATb, NHTepNpeTMpoBaThb NH(opMaLuto,



OK 03. TnaHupoBaTb ¥ JIP26 - TOTOBHOCTb W CMOCOOGHOCTb K
peasin3oBbiBaTb COOGCTBEHHOE 00pa3oBaHMIO M caM006pa3oBaHMIO  Ha

npogeccmoHanbHOe
NMYHOCTHOE

W MPOTSXKEHUMN BCEVA YKN3HU;
pasBuTue,

npeacTaBfieHHyl0 B Tabnuuax, Ha Auarpammax, —rpagukax,
OTPaXaloLytd CBOMCTBA peasibHbIX MPOLECCOB W  ABNEHWUNA;
npeacTaBnsaTb MHMOPMaLMIO C MOMOLLbIO Tabnuy W guarpamm;
nccnepoBaTb CTaTUCTUYECKME faHHbIe, B TOM YMC/E C NPUMEHEHWEM
rpagmyeckmx MeTo0B Y 3M1eKTPOHHbIX CPELCTB;

MP614 - ymeHVe BblGUpaTb MOAXOAALMIA U3YUEHHbIA MeTOoA ANs
pelleHns 3ajayn, pacrnosHaBaTb MaTemaTuyeckume (akTbl U
maTemMaTuyeckme MoLeN B NPUPOLHBLIX U OOLLECTBEHHBIX ABNEHUAX,
B WUCKYCCTBe; YMEHMe MpuUBOAUTL MpUMepbl MaTeMaTUyecKunx
OTKPbITWIA POCCUIACKOIN 1 MUPOBOI MaTEMATUYECKOM HayKK

MPy18 - ymeHne MoOAenupoBaTb peasibHble CUTYaUUW Ha A3bIKe
MaTeMaTUKN; COCTaBNATb BbIPaXKEHUS, YpaBHEeHUs, HePaBEHCTBA U UX
CUCTEMbI MO YCNOBUIO 3afa4n, UCCNeAoBaTb MOCTPOEHHbIE MOLENN C
1CNob30BaHUEM annapara airebpbl, MHTEPNPETMPOBATDL MOJTYHEHHbIN
pe3ynbTaT; CTPOUTL MaTemaTU4yeckue MOZenn C  MOMOLLbIO
reOMeTPUYECKNX MOHATUIA M BENIMYMH, pellaTb CBsi3aHHble C HUMU
npakTUYeckne 3afayn; COCTaBNATb BEPOATHOCTHYIO MOAENb WU
WNHTEPNPeTUpPOoBaTb MOMYYEHHbIA pe3ynbTaT; pewatb NpUKIagHbIe
3a[laun  CpefcTBaMW MaTeMaTUYyeckoro aHanusa, B TOM 4ucne
COLMa/IbHO-3KOHOMMYECKOM0 1 (PU3NYECKOro XapakTepa,;

MPy19 - ymeHWe BbIGUPaATb MOAXOAALUMIA METOA ANA PeLleHus
3a/lauM; MNOHMMaHWe 3HaYMMOCTU MaTeMaTUKW B U3Y4YeHUK
NPUPOAHBLIX W OOLLECTBEHHBLIX MPOLECCOB U SBMEHWUN; YMEHWe
pacno3HaeaTb MpOsAB/IEHWE 3aKOHOB MaTemMaTuMKM B UCKYCCTBE,
yMeHWe  NpUBOAUTL  MPUMEPbI  MAaTeMAaTUYECKUX  OTKPbITUN
POCCMICKONM 1 MMPOBOW MaTeMaTMUUECKON HayKu

MP61 - BnafeHVe MmeTodaMun [OKa3aTe/lbCTB, a/lfTOPUTMaMu PeLLeHns
3afay; yMeHue (hopmynmpoBath OnpeaeneHns, akcuoMbl U TEOPEMB,
NPUMEHATL WX, MPOBOAUTL AOKas3aTe/lbHble paccyXAeHus B Xone
PELLeHNA 3aaay;



npeanpUHUMATENLCKYHO MP8 - cnocobHOCTb M TrOTOBHOCTb K [1P64 - ymeHMe onepupoBaTb MOHATUAMW: (DYHKUWSA, HenpepbiBHas

[leATeNbHOCTb B CaMOCTOSITe/IbHOMY  MOWUCKY  MeTOfoB  (DYHKUMSA, NPOM3BOAHasA, NepBoobpasHas, OnpefesieHHbId UHTerpan;
npotheccMoHasbHON  chepe,  peLleHust NpaKTU4ecKnx 3aay, YMEHWe HaXo4WTb NPOW3BOAHbBIE 3/IEMEHTAPHBIX (DYHKLMIA, CMOSb3YA
NCMONb30BaTb  3HaHUA MO  MPUMEHEHWNIO pasNYHbIX METO/I0B CMpaBOYHble MaTepuasbl; WUCCMefoBaTb B MPOCTEMLLMX  Cy4asnx
NnpaBoBO X  (OMHAHCOBON MO3HAHUS; (hYHKUMM HA MOHOTOHHOCTb, HaxoAuTb HaMbO/bLUME U HAMMEHbLLNE
rPaMOTHOCTM B pa3nnuHbiX MP17 - yMeTb MEPeHOCUTb 3HaHUS B 3HAYeHUs  (PYHKUMIA;  CTPOUTb  rpaMKM  MHOTOY/IEHOB  C
YXXU3HEHHbIX CUTYaUnNax No3HaBaTe/lbHYH 1 NPaKTUYECKYt 061acT  MCNO/Mb30BaHWEM annapata MaTemMaTUYyeckoro aHainsa, NpUMeHATb

YXUN3HEeAeATeNbHOCTH NPOW3BOAHYIO NP PeLLeHn 3a4a4 Ha [BUXKEHMe; peLlaTb NPakTUKo-

OpPVEHTMPOBAHHbIE 33/la4M Ha HanbosbLUNE N HAUMEHbLLIME 3HAYeHWS,
Ha HaXOX/JeHne NyTu, CKOPOCTN N YCKOPEHWUS,

MP65 - yMeHMe onepmpoBaThb MOHATUAMU: paLUMOHaNbHas PYyHKLUNA,

rnokasaTtenbHas (YHKUMA, CTeneHHas (PYHKUMA, norapugpmuyeckas

(OYHKUMS, TPUrOHOMETpUYECKMe (MYHKUUK, obpaTHble (YHKLMUK;

YMeHWe CTPOUTbL Tpafiky U3yYeHHbIX (YHKUMIA, MCNOMb30BaTh

rpaguku npu N3yyYeHnm npoL,eccos

1 3aBUCYMOCTENR, MPK peLLeHnm 3a4a4d 13 Jpyrux y4ebHbIX npeameToB

N 3a0a4 U3 peasibHON >XM3HW; BbipaXkaTb (hopMy/namMn 3aBUCMMOCTU

MeXay BennynHamu,

[MP66 - ymeHuWe pellaTb TEKCTOBble 3afayn pasHbIX TUNOB (B TOM
yuncrie Ha NPOLEHTLI, AONN U YaCTK, Ha ABWKEHWE, paboTy, CTOMMOCTb
TOBApPOB W YCNYT, HAOr M, 3a4a4n 13 061acTy ynpasneHns MYHbIMA 1
CeMeliHbIMM  (DMHaHCaMK); COCTaB/ISITb  BbIPOKEHUS, YPaBHEHUS,
HepaBeHCTBa M WX CWUCTEMbI MO YC/MOBUIO 3adayn, MCCNefoBatb
Nosly4eHHOe peLleHne 1 OLeHMBaTb NPaBLoNoA06HOCTb pe3y bTaTos;
MP67 - yMeHWe onepupoBaTb MNOHATUAMM: CpeHee apuMETMYECKOE,
MefuaHa, HambosblUee 1 HaMMeHbLLee 3HaUYeHNs, pa3max, Aucnepeus,
CTaH4ApTHOE OTK/IOHEHWME YMCNOBOro Habopa;, yMeHWe W3B/IEKATb,
WHTepPNpeTUpoBaTb UHMOPMAaLMIO, NPELCTaB/IEHHYIO B Tabnuuax, Ha
gvarpammax, — rpaukax, OTpaxarollyt CBOWCTBA  peaslbHbIX
MPOLIECCOB M SABNEHWIA; MPeACTaBNATb MH(OPMaLMO C MOMOLLbIO
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TabnuL 1 guarpamm; uccnefoBaTb CTaTUCTUYECKUE [aHHble, B TOM
ymucne C MpUMeHeHVeM TrpaguyYeckmx MeTOLOB W 3/IEKTPOHHbIX
CpesCTs;

MP68 - yMeHVe onepupoBaTb MOHATUAMMW: CAYYailHbIA OMbIT W
CNyyaiHoe CcO0O6bITVe, BEPOATHOCTb C/lyYalHOro COObITUSA; YMeHUe
BbIYNCNATL BEPOATHOCTb C MCMO/b30BaHWEM Fpafinmyeckux MeToLoB;
NPUMEHATL  (POPMY/Ibl  CIOXKEHUA U YMHOXEHWUA BEPOSTHOCTENR,
KOMOVHATOPHbIe (PaKTbl 1 hOpMy bl NPY peLLeHnn 3a4a4; OLeHNBATb
BEPOATHOCTM peaslbHbIX COObITUIA; 3HAKOMCTBO CO  C/ly4alHbIMU
Be/IMUYMHAMW; YMEHWe MPUBOAWUTL TMPUMEPLI MPOSABMEHNUA 3aKOHa
60/M1bLUMX YMCeN B MPUPOLHBIX U 06LLECTBEHHbIX ABNEHUSX;

MP614 - ymeHWe BblOMpaTb MOAXOAAWMIA W3YUYEHHbIA MeTOZ
ONA  pelleHWs 33adayu, pacrnosHasBaTb MaremaTtuyeckue (haKTbl
1 MaTeMaTUyecKre Mogenn B NPUPOAHbIX N 0OLLECTBEHHbIX AB/IEHUSAX,
B WCKYCCTBE;, YMEHMe MpuBOAWUTL MNPUMepPbl MaTemMaTUyecKmx
OTKPbITWIA POCCUIACKOM U MUPOBOA MaTeMaTUYeCKOW HayKu

MPy4 - ymeHve CBOOOAHO OMEPVPOBATL MOHATUAMWU: COYETaHue,
MepecTaHOBKa, YWUC/IO COYeTaHWd, YWUCNO MNepecTaHOBOK; OUHOM
HblOTOHa;  yMeHMe  MpPUMEHATb  KOMOWHATOPHble  (hakTbl W
Paccy>aeHuns 415 peLLeHns 3atay;

MPy9 yMeHue CB060AHO ornepupoBaThb NOHATUAMM:
rnoc/fefoBaTeNibHOCTb, apUPMETUYECKas NPOrpeccus, reomeTpuyeckas
nporpeccus, 6eCKOHeYHO yObIBaKOLLAs reOMETPUYECKas MPOrpeccus;
yMeHWe 33faBaTb MOC/EA0BATENIbHOCTM, B TOM YMC/E C MOMOLLbGHO
PEKYPPEHTHbLIX hopmyT;

MPYKO - yMeHve onepupoBatb MOHATUAMWU: HEMNPepbIBHOCTb
(YHKUMKW, acuMNTOTbl rpagmka (QyHKUMM, nepeas W BTOpas
Nnpon3BoAHas (YHKUUWM, TEeOMETPUYECKUIA U (DU3NYECKMIA CMbICH
NPOM3BOAHON, MepBoOOpa3Has, OnNpedeneHHbI WHTerpan; yMeHue
HaxoAuTb acMMNTOTbl rpauka QYHKUMKW; YMEeHWEe BbIYUCNATb
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NMPOV3BOAHbIE CYMMbl, TMPOM3BEAEHMS, YaCTHOr0O U KOMMO3ULMM
(DYHKLMIA, HAXOAUTb YpaBHEHWNE KacaTe/lbHON K rpadnky yHKUMHK;
YMEHMe MCNo/b30BaTh MPOM3BOAHYHO AN UCCNE0BAHUSA (PYHKLWIA,
ON19 HAXO0XKAEHUA HauMyULLEro peLleHns B NPUKIaAHbIX, B TOM Yucne
COLMaNbHO-9KOHOMMYECKMX M (M3MYeCKMX  3agadax,  4/is
onpefeneHns CKOPOCTU N YCKOPEHWS; HaXOAWTb M/owWwaan n o6bembl
(uryp C  MOMOLWbIO  WHTErpasa;,  NPUBOAWUTL  MPUMEpBI
MaTeMaTUYeCcKOro MoAeNIMpoBaHNA C MNOMOLLbIO AN(epeHLNabHbIX
YpPaBHeHWA;

MPyl2 - yMeHWe CBOOGOLHO OMEpMpoBaTb MOHATUMAMU: CpeaHee
apumeTnYecKoe, MeanaHa, HanbosbLlee M HauMeHbLUee 3HaYeHus,
pasmax, Aucnepcus, CTaHAapTHOE OTKIOHeHWe [A/1F  OnucaHus
YMCMIOBbIX JAHHbIX; YMEHWNE UCCef0BaTh CTATUCTUYECKWE [aHHbIE, B
TOM 4uMCne C NPUMEHEHMEM TpaUUecKmx MeTOLOB U 3/IEKTPOHHbIX
CPefcTB; rpafmyeckn wuccnefoBaTb COBMECTHble HabMOAeHUs ¢
MOMOLLbIO AnarpaMMm paccemBaHus U IMHENHON perpeccuu;

MPy13 - yMeHWe HaXxo4UTb BEPOSTHOCTU COBLITUI C UCNO/Mb30BaHNEM
rpaguMyeckux MeTOZO0B; MPUMEHATb ANA pelueHus 3agady opmysbl
CNOXEHUA WM YMHOXEHWS  BepPOATHOCTEWA, (POpPMyny  MOSHOM
BeposATHOCTW, hopmyny BepHynnn, KOMOMHATOpHble (aKTbl W
(hopMy/ibl; OLEHMBATL BEPOSTHOCTW pPeasibHbIX COObITWIA; YMeHue
OnepupoBaTb MOHATMAMMW: C/ly4YaillHas BenuyWHa, pacrpeieneHue
BEPOATHOCTEN,  MaTemMaTU4yecKoe  OXuAaHue,  Aucnepcus n
CTaHOapPTHOE  OTK/IOHEHWE  C/lyYyailHOW  BeNUYWHbLI,  PYHKLMK
pacrnpefenieHnsa M MNAOTHOCTM pPaBHOMEPHOrO, MOKa3aTeNbHOro u
HOPMa/IbHOrO  pacnpefeneHunii; yMeHvWe WCMnosb30BaTb CBOWCTBA
M3YYeHHbIX pacnpefeneHnii N8 pelleHns 3afad; 3HAKOMCTBO C
MOHATUAMW:  3aKOH  OONbLUMX  YWCen, MeTOAbl  BbIGOPOYHbIX
NCCNefOBaHWI; YMeHWe MNpUBOAWUTL MPUMEpPbl MPOAB/IEHUS 3aKOHa
60/1bLIMX YMCEN B NPUPOLHBIX M OOLLIECTBEHHbIX ABMIEHUSAX;



OK 04.
B3aMMO/eicTBOBaTb

paboTaTb B KOMMEKTMBE W MPOEKTHYD U

KOMaH/e

AdhdekTmBHO JIP34 - 0CO3HaHWE LEHHOCTW Hay4HOWA
N  [esaTenbHOCTU, FOTOBHOCTb OCYLLECTBNSATb

nccnepoBaTenbCKyo
LeaTeNbHOCTb UHAMBUAYaIbHO U B rpynmne
MP28 - BnafieTb pa3niMyHbIMK crnocobamu
06LLEHNA 1 B3aMMOENCTBUS;

MP31 - noHuMmaTb M  MCMNONb30BaTb
npenmyLlecTea KOMaHAHOW 7
NHAVBUAYASTbHOIN paboThl;

MP33 - npuvHMMaTb LM COBMECTHOM
LleaTeNbHoCTH, OpraHun3oBbIBaThb 7
KOOpAVMHWPOBaTL  [elcTBus  no  ee
[OCTVXKEHMIO: COCTaBNATb MaH AenCTBUiA,
pacrnpegenstb ponv € YY4eTOM MHEHUM
YYaCTHUKOB  06CYXAaTb  pe3y/bTarhl
COBMECTHO paboTbl;

MP36 - KOOpAMHMPOBATb M BbINOMHATL

paboTy B YCNOBUAX peasibHOro,
BUPTY&/lbHOTO U KOMOWHMPOBaHHOIO
B3aMMO/EeNCTBUS;
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MPy18 - ymeHMe MOAenMpoBaTb peasibHble CUTyauun Ha A3blKe
MaTeMaTVKW; COCTaBNATb BbIPaXKEHWS, YPaBHEHUS, HEPABEHCTBA N UX
CUCTEMbI NO YCMOBMIO 3aAauu, UCCNefoBaTb MOCTPOEHHbIE MOAENN C
1CNob30BaHKEM annapara aredpbl, UHTEPNPETUPOBATL NOYYEHHbIN
pesynbTaT; CTPOUTb  MaTeMaruyeckume MoOfesM € MOMOLLbHO
reoMeTPUYECKMX MOHATUA M BEMIMYMH, pellaTb CBA3aHHble C HUMMU
NnpakTUYecKne 3afayn; COCTaBMATb BEPOATHOCTHYK MOAenb W
WNHTEPNPETUPOBaTb MOMYYeHHbIA Pe3ynbTaT; pelatb NpuKIagHble
3aflauM  CcpefcTBaMM  MaTeMaTU4ecKoro aHaimsa, B TOM  4uche
CoLMaIbHO-3KOHOMUYECKOr0 M (h13NYECKOro XapaKTepa

MP61 - BnageHWe MeToAaMKU [0Ka3aTe/lbCTB, a/lfOPUTMamu peLleHmns
3aiav; ymeHue (hopMynmpoBaTh OrnpeaeneHns, akCoMbl U TEOPEMbI,
NPUMEHATb WX, MNPOBOAWTL AOKa3aTeslbHble PaCCy)XAeHWUs B XOfe
peLleHns 3a4ay;

nee7 - yMeHne  OonepmpoBaTb NOHATUAMMN: cpeaHee
apumMeTUUeCcKoe, MefMaHa, Haubo bLUIEe Y HAMMEHbLLIEE 3HAYEHNS,
pasMax, Aucrepcus, CTaH4apTHOe OTK/IOHEHWE YMCIOBOro Habopa;
yMeHue 13BMeKaTb, NHTEepPNpPeTMpPOoBaTh NHhopmaLuto,
MpefcTaBNneHHy0 B Tabnvuax, Ha AguarpaMmax, rpadgukax,
OTpaXatoLLyHo CcBOICTBA peanbHbIX npoLeccoB
N ABNEHWI;, NpeacTaBNATb MHMOPMaLMI0O C MOMOLLbIO  Tabnuy
N guarpamm; muccnefoBaTb CTaTUCTUYECKME [aHHble, B TOM YuChe C
NPUMEHeHNEM rpafimyecKMX METOL0B U 3/IEKTPOHHbIX CPELCTB;

MP68 - yMeHWe OMepupoBaTb MOHATUMAMMW: C/yYaiHbIA OnbIT
N cnyyvaliHoe coObITUE, BEPOSTHOCTb Cly4alHOro COObITUSA; YMEHMe
BbIUMC/IATb BEPOATHOCTb C UCMO/b30BaHNEM rpainyeckux MeTOLOB;
NPUMEHATL  (DOPMY/Ibl  C/IOKEHUAT U YMHOXEHWUA BEPOSTHOCTEN,
KOMOMHATOPHbIE PaKTbl 1 (hOpMy/ibl NPU PeLeHn 3aaY; OLeHUBaTb
BEPOSTHOCTM pea/ibHbIX COObITWIA; 3HAKOMCTBO CO C/yYalHbIMU
Be/IMYMHAMU; YMEHME NPUBOAUTL MpPUMEPbl MPOSAB/EHUS 3aKOHa



MP37 - ocywecTBnaTb  MO3UTUBHOE
CTpaTernyeckoe MoBeAeHME B PasINYHbIX
cUTyaumsax, nposABAATbL TBOPYECTBO U
BOOOpaxXeHMe, 6bITb MHULMATUBHBIM

MP55 - npuvHUMaTb MOTUBbLI U apryMeHTbI
APYrux Nofen npyu aHanuse pesynbTaToB
[leaTeNlbHOCT!;

MP56 - npusHaeaTb CBOe MpaBO M MpaBo
APYTUX NOLein Ha OLnOKuY;

MP57 - pa3BuBaTb CMOCOGHOCTb MOHUMATb
MUpP C NO3NLUUN APYroro YenoBeka

60NbLINX yucen B
1 06LLIECTBEHHbIX SBNEHUSX;

MP69 - yMeHWe onepupoBaTh MNOHATUAMW: TOUKa, NpsiMast, NIOCKOCTb,
NPOCTPAHCTBO, [ABYrpaHHbIA Yron, CKpeLyyBarowmecs npsiMble,
napannenbHoOCTb U NepreHANKYNSPHOCTb NPAMBIX U NIOCKOCTEN, Yron
MexXay NpAMbIMK, Yron Mexay NpPsMOi 1 NMOCKOCTbIO, Yron mMexay
NIOCKOCTAIMW, PacCTosHME OT TOYKM A0 MIOCKOCTW, PacCTOsIHME
MeXay npsMbIMKA, PacCTOsHWE MeXJy M/I0CKOCTAMMW,  YMeHue
MCMONb30BaTb MPY PELleHnN 3afa4y U3y4veHHble (PakTbl U TEOPEMbI
NNaHUMETPUMN; YMEHME OLIEHNBATb pa3mMepbl 06EKTOB OKPYXKatOLLErO

MPUPOAHBIX

MUpa;
MP614 - yMeHue BblOMpaTb MOAXOASLUMIA M3YYeHHbI MeToA Ans
pelleHns  3agayn, pacrno3HaBaTb MaTemaTuyeckme  (akTbl U

maTtemaTuyeckme MOAeNn B NPUPOAHBIX 1 06LLECTBEHHbIX SBEHUAX, B
NCKYCCTBE; YMeHVe NPUBOAUTL NPUMepbl MaTeMaTUYeCKMX OTKPbITUIN
POCCUIACKOW 1 MUPOBOW MaTeMaTUYECKOW HayKMU;

MPyl - ymeHVe OMepupoBaTb MOHATUMAMW: OMpefeneHne, akcuoma,
Teopema, CfefCTBMe, CBOWCTBO, NPWU3HAaK, [0Ka3aTeNbCTBo,
PaBHOCU/IbHbIE OPMYIMPOBKU; YMeHMe (hopMynMpoBaTb 06paTHOE U
MPOTMBOMO/IOXHOE  YTBEPXKAEHWe,  MPUBOAUTL  NPUMEPbI U
KOHTPNpUMeEpbI, MUCNO/b30BaTb METO MaTeMaTUYecKOn WHAYKUWK;
NMPOBOAUTL [0Ka3aTeNbHble PACCYXAEHWA Mpu  pelleHun 3ajad,
OLeHMBaTb SIOMMYeCKYH0 MPaBuIbHOCTb PacCyXXAeHWA;

MPy2 -  ymeHMe onepupoBaTb  MOHATUAMW:  MHOXXECTBO,
NMOAMHOXECTBO, Onepauun Hag MHOXEeCTBaMU; YMeHMe UCMOo/b30BaTh
TEOPETUKO-MHOXECTBEHHbIN annapat Aas  OnucaHus  peasibHbIX
NPOLLECCOB M ABMIEHWIA 1 MPY PELLEHNN 3aJa4, B TOM YunC/ie U3 APYTrUX
y4YeOHbIX NpeLMeTOB;

MPy3 - ymeHWe onepupoBaTb MOHATUAMM: rpad, CBA3HbIA rpag,
[lepeBo, UMK/, rpag) Ha NiocKoCTW; yMeHWe 33aBaTb MU OMUCLIBATb
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rpabl pasNYHbIMK CNOCO6aMK; UCMONb30BaTb rpadbl NPU PeLLeHN
3afau;

MPy4 - ymeHue CBOOGOAHO OMEPMPOBATL MOHATMAMM: CO4YeTaHue,
MepecTaHOBKa, YWUC/O COYeTaHWiA, YWUCNMO MepecTaHOBOK; OUHOM
HblOTOHA;, yMeHVMe MPUMEHATb  KOMOMHATOpHble  (haKTbl K
paccyXaeHus ons peLleHns 3agay;

MPy5 - ymeHMe onepupoBaTthb NOHATUAMMW: HATypasibHOE YACNO, Lienioe
4yncno, OCTaToK Nno MOAy”NIo, paLvoHaIbHOE YUCO0, UppaLOoHaIbHOE
UACNO, MHOXECTBa  HATypasibHbIX,  LENbIX,  paunOHaIbHbIX,
[eACTBUTENbHBIX YMCEeN; YMEHWE UCMO/b30BaTb NMPU3HAKM AeIMMOCTH,
HaMMeHbLUMIA OOLWMIA [ennTeNlb U HauMeHbllee oOLLee KpaTHoe,
anroput™m EBKAnMAa npu pelleHnn 3a4ay; 3HaKOMCTBO C pas/inyHbIMU
NO3NLNOHHBLIMW CUCTEMAMWN CUUC/IEHUS,

MPy6 - ymMeHne CBOOOAHO ONepupoBaTh MOHATUSAMM: CTEMEHb C Lie/bIM
nokasaTeneM, KOpPeHb  HaTypalbHOW  CTereHW, CTeneHb C
paumMoHa/IbHbIM  MOKa3aTeneM, CTeneHb C  [AeACTBUTE/bHbIM
(BeLyecTBeHHbIM) MoKasaTenem, norapu@m vncna, CUHYC, KOCUHYC U
TaHreHC NPOWN3BO/ILHOIO Y1CAa,;

MPy7 -  ymeHWe  onepupoBaTb  MOHATUAMWU.  TOXXAECTBO,
TOX/JeCTBeHHOe Nnpeobpas3oBaHyie, ypaBHeEHNE, HepaBeHCTBO, CUCTeMA
ypaBHeHWI 1 HepaBeHCTB, PABHOCU/IbHOCTb YPaBHEHWi, HEPaBEHCTB U
CUCTEM,  paumoHasibHble,  MppauMOHasibHble,  MOKa3aTesbHble,
CTEMeHHble, NI0rapuMUYecKne, TPUTOHOMETPUYECKME YPaBHEHUS,
HepaBeHCTBa N CUCTEMbI; YMeHWe peLlaTh ypaBHeHUs, HepaBeHCTBa U
CUCTEMbI C MOMOLLUBIO Pa3INYHbIX MPUEMOB; peLlaTb YypaBHEHWUS,
HepaBeHCTBa W CWUCTEMbl C MNapaMeTpoM; MPUMEHATL YpaBHEHWUS,
HepaBeHCTBa, MX CUCTEMbI ANSA PelleHUss MaTeMaTUYecKMUX 3afad u
3ajay 13 pasinyHbIX 061aCTen HAYKU U peasibHOM YKN3HMW,

MPyHD - yMeHWe onepupoBaTb MOHATUAMU:  HemnpepbIBHOCTb
(YHKUMM, acUMNTOTbI rpaduka (QyHKUMKW, nepBas W BTOpas
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npoun3BoAHas (YHKUMW, TeOMETPUYECKUN U (DU3UYECKUIA CMbIC
Npoun3BOAHON, NepBO06pa3Has, OMpeAeneHHbI WHTerpas; yMeHue
Haxo4uTb acuMNTOTbl rpaduka (YHKUMKW; YMEHWE BbIYUCNATD
MPOU3BOAHbIE CYMMbl, NPOW3BEAEHWNSA, YacTHOMO ¥ KOMMO3MLUM
(DYHKUWI, HAXOAUTb YpaBHEHUe KacaTe/lbHOM K rpatinky (hyHKUMK,
YMEHMe MCNo/b30BaTb MPOU3BOLAHYHO AN UCCNeAoBaHus (DYHKUMNA,
ON19 HAXOXKAEHUA HauNyyLLIero peLueHns B NpuKnagHbIX, B TOM YAC/e
COLMaNbHO-9KOHOMUYECKUX M (M3MYECKMX  3afadax,  And
OnpefeneHns CKOPOCTU M YCKOPEHUS; HaXOAUTb MoLWaamn U 06bembl
uryp  C  NOMOWbK  WHTerpana;  NPUBOAWUTL  MPUMEPDI
mMaTemMaTnyecKoro MOAeNMpoBaHMs C NMOMOLLLIO ANDhEPEHLMaTbHBIX
YPaBHEHWIA;

MPy14 - ymeHuWe cBOGOLHO OMepupoBaTh MOHATUAMM: TOUKa, Npsimas,
NNOCKOCTb, NPOCTPAHCTBO, OTPE3OK, /yY, MAOCKWUIA Yo/, ABYTPaHHbI
Yron, TPexrpaHHbliA yron, nepecekaroLwyecs, napaniefibHble u
CKpeLLmMBatoLmecs Npsamble, NapaniefibHOCTb U NepreHANKYNSPHOCTb
NPAMBIX W MIOCKOCTER, Yrosl MeXay npsMbIMK, Yros Mexay npsamoi
1 NNOCKOCTBIO, YO MEXAY MI0CKOCTAMW; YMEHWE 1CNO/b30BaTh Npu
peLLeHnm 3a4a4 U3yyeHHble (hakTbl M TEOPEMbI NIAHUMETPUMN; YMEHWE
OLeHMBaTbL pas3Mepbl OOBLEKTOB B OKPY)XKalOLLEM MUpE; YMeHue
onepupoBaTb MOHATUAMW: MHOFOrpaHHWK, CeYeHWe MHOrorpaHHUKa,
NpaBU/bHbIA  MHOTOrpaHHWK, Mpu3Ma, nupamuga, qurypa u
MOBEPXHOCTb BpALLEHWs, LUMAUHAP, KOHYC, Liap, cdepa, passBepTka,
MOBEPXHOCTU, CEYEHUS KOHYyCa U UWAUHAPA, Napasie/ibHble OCU Un
OCHOBaHMWIO, CeyeHue LWwapa, MIOCKOCTb, Kacarouwasacs — ciepsl,
UMNVMHAPA, KOHYCa; YMEHMe CTPOWUTb CeyeHuMe MHOrOrpaHHUKa,
1300paXaTb MHOrOrpaHHWKK, (Urypbl Y NOBEPXHOCTU BPALLEHMSA, UX
CeyeHus, B TOM 4YuMC/ie C MOMOLLBIO 3/IEKTPOHHbLIX CPEACTB; YMEHMe
NPYMeHATb  CBOWCTBA rEOMETPUYECKMX (QUryp, CamoCTOATeNbHO
(hopmynupoBaTe  OMpefenieHnss  u3yyaembiX (UIyp, BbIABUraTb



OK 05
YCTHYlO 1

OcyLecTBnATb

NMUCbMEHHYO
KOMMYHMKaLMIO Ha
rocyAapCTBEHHOM A3bIKe
Poccuitickoin  depepauun  C
YyUYeTOM 0COGEHHOCTE
COLMabHOr0 M Ky/bTYPHOI0O
KOHTEKCTa

NIP8 - chopMMPOBAHHOCTb POCCUIACKONA
rpaXkaaHCKoW NOEHTUYHOCTHN,
naTproTMn3Ma, YBaXXEHMS K CBOEMY Hapody,
4yBCTBa OTBETCTBEHHOCTM nepes PoamHo,
ropAoCTy 3a CBOW Kpaid, CBOK PoanHy, CBOW
A3bIK M KyNbTypYy, NPOLUIOE M HacTosLlee
MHOrOHaLMOHaIbHOro Hapoga Poccuu;
JTIP33 - coBepLIEHCTBOBaHME SA3bIKOBOW U
yMTaTeNbCKOW  KyMbTypbl KakK CpeacTsa
B3aMMOJENCTBUA  MeXay NabMu  ”
NMO3HaHUA MUPa;
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rmnoTesbl O CBOMCTBAX W MNpPU3HaKax reoMeTpMyecKknx uryp,
0060CHOBbIBaTb ~ WAX  OMNpoBepraTtb  UX; YMEeHWe  MPOBOAUTb
Knaccuukaumo  uryp no pasinuyHbIM - MNpU3HaKam, BbINOMHATL
HeobX04UMble LOMOHUTE/bHbIE NOCTPOEHMS;

MPyl5 - yMeHMe CBOGOAHO OMEPUPOBaTb MOHATUAMU: NOWALb
(urypbl, 06beM (PUrypbl, BeMUMHA Yrna, pacCTosHUe OT TOYKMU A0
NAIOCKOCTW, PacCToAHWE MeXay nNpAMbIMKW, PacCTOsHUE MeXay
MIOCKOCTAMW, Nowaib cepbl, naowaib NOBEPXHOCTU MUpamupl,
npu3Mbl, KOHyca, UWMHApPa, 00beM Kyba, MNPSAMOYro/IbHOro
napannenenunega, nNupamuibl, NpuUsMbl, UUAIMHAPA, KOHYyca, Llapa;
YMeHMe Haxo4uTb OTHOLLUEHNE 06bEMOB MOLOBHbLIX PUryp;

MPyl16 - ymeHue CBOOGOAHO OMNEPUPOBaTb MOHATUAMU: [ABMXKEHME,
napansiefibHbl NepeHoc, CUMMETPUA Ha NIOCKOCTU 1 B NPOCTPaHCTBE,
NnoBOPOT, npeobpa3oBaHNe MoA06WsA, NOAOCGHbLIE (UrYpbl; YMEHUe
pacno3HaeaTtb paBHble U NOA0OHbIE PUrypbl, B TOM YKC/e B NpUpose,
NCKYCCTBe, apXUTEeKType; YMeHWe WCMNONb30BaTb reOMeTpuyeckue
OTHOLLUEHWS, Haxo4uTb TeOMETPUYECKUe BenuuuHbl (4aMHa, yron,
nnowags, 06Lem) Npy peLeHnn 3agad U3 Apyrnx y4ebHbIX NpeameToB
N 13 peasibHOMN XN3HU

MP61 - BnafgeHve MeTodaMu [0Ka3aTe/NbCTB, aIrOPUTMamMmn peLleHNs
3afa4; ymeHve (opMynmpoBaTb OMpefesieHns, akCMoMbl 1 TEOPEMbI,
NPUMEHATL WX, NPOBOAUTL AOKasaTeflbHble PacCYy>K[eHUs B Xope
peLleHus 3agay;

MP66 - ymeHMe peluaTb TEKCTOBblE 3afayn pasHbIX TUMNOB (B TOM
yuncrie Ha NPOLEHTBI, JOMM N YaCTW, Ha [BUXXEHWe, paboTy, CTOMMOCTb
TOBapOB W YCNyr, Ha/IorK, 334a4n U3 061acTy yrnpas/eHns INYHbIMU
N CeMelHbIMU (DUHAHCaMKM); COCTaB/ATb BbIPKEHUS, YpaBHEHUS,
HepaBeHCTBA W WX CWUCTeMbl MO YC/OBUIKO 3ajayn, WCCNefoBaTb
MoNy4YeHHOe peLleHne 1 OLeHMBaTb NPaBAonoL06HOCTL Pe3y/bTaTos;



MP30 - pa3BepHYTO M NorMyHo um3naratb [1P68 - yMeHuWe onepupoBaTb MOHATUAMW: Cy4YaidHbIA  ONbIT
CBOK TOYKY 3peHMsi C MCMONb30BaHMEM W CllyYailHOe COObITWE, BEPOATHOCTbL CNy4yaliHOro COObITWSA; YMeHMe

13bIKOBbIX CPEACTB;
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BbIUMC/IATL BEPOATHOCTb C UCMO/Mb30BaHNEM FpadUyuecKux MeTo0B;

NPUMEHATb  (JOPMY/Ibl  CNIOXKEHUA U YMHOXEHUS BEepPOSTHOCTER,

KOMOUHATOPHbIE (haKTbl M POPMY/ibl NPU PELLIEHUN 33[a4; OLLeHMBATb

BEPOATHOCTU peasibHbIX COObITUIA; 3HAKOMCTBO CO C/ly4aiiHbIMK

Be/IMYMHAMU; YMEHWE NPUBOAUTL MPUMepbl MPOSBIEHNUS 3aKOHa
60MbLLNX umncen B MPUPOLHbIX

1 O6LLECTBEHHbIX AB/EHUAX;

MP614 - ymeHue BblOUpaTb MOAXOASALLMIA W3YYEHHBIN METOL AN1f
pelleHns  3afayu, pacro3HaBaTb MaTeMaTuyeckme (akTbl K
maTemMaTnyeckme MOZeNN B MPUPOAHBIX U 06LLECTBEHHbIX ABMIEHUSX, B
NCKYCCTBE; YMEHWe NPUBOAUTL MPUMepbl MaTeMaTUYECKUX OTKPbITUI
POCCUIACKOW M MMPOBOI MaTeEMATUUECKON HayKW;

MNPyl - ymeHue OnepupoBaTb MOHATUAMU: OMpefenieHne, akcmMoma,
Teopema,  CfeAcTBMe,  CBOMCTBO,  MpWU3HaK,  [0Ka3aTenbCTBO,
paBHOCU/IbHbIE POPMYNNPOBKY; YMeHWe (OPMYNMpoBaTb 06paTHOE U
MPOTMBOMOMIOXKHOE  YTBEPXKAEHME,  NPUBOAUTL  MPUMEPLI U
KOHTPNpPUMeEpPbI, MCNO/b30BaTb METOZ MaTeMaTUy4ecKod WHAYKUMK;
MPOBOAUTL  [lOKA3aTeflbHble PacCy>XKAeHWs MpyY  peLleHun 3ajad,
OLEHMBATb JIOMMYECKYH0 NPaBUIbHOCTb PACCYXEHNI;

MPy2 -  yMeHue oOnepupoBaTb  MOHATMAMW:  MHOXECTBO,
MOAMHOXECTBO, OMnepaLumn Haz, MHOXECTBaMU; YMEHMEe UCNO/b30BaTb
TEOPETUKO-MHOXECTBEHHbIN  annapar A/ OMUCaHuA  peasibHbIX
MPOLLECCOB M ABMIEHWIA 1 NPW PeLLIeHNM 3a[a4, B TOM UYnCne U3 Apyrux
y4ebHbIX NpeaMeToB;

MPy3 - yMmeHWe oOnepupoBaTb MOHATMAMMW: rpad, CBA3HbLIN rpad,
[epeBo, UMK/, rpad Ha nnocKocT; yMeHue 3a[aBaTb MU OMUCbIBATb
rpadbl pasnMyHbIMK CNOCo6amu; UCMO/b30BaTh rpadbl NPU peLLeHnm

3aauy;
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MPy4 - yMeHve CBOGOAHO OMepUpOBaTb MOHATUAMU: COYETaHMe,
NnepecTaHOBKa, YMCMO COYETaHWA, YMC/IO MEPecTaHOBOK; OWMHOM
HblOTOHa;  YMeHMe MNPUMEHATb  KOMOWHATOPHble  (DakTbl U
paccyXaeHus 4N peLleHns 3agay;

MPy5 - ymeHue onepupoBatb NOHATUAMU: HaTypasibHOEe YnCho, Lienoe
4MCNO, OCTATOK MO MOZY/HO, paLMOHa/IbHOE YMC/0, UppaLoHaIbHOe
4yuCno, MHOXECTBa  HaTypasibHblX,  LefbIX,  PaunoHaNIbHbIX,
[eACTBUTENbHbIX YNCES; YMEHWNE UCNOMb30BaTb NPU3HAKMN LeIMMOCTH,
HaMMeHbLUMIA O6LWMIA [ennuTeNnb U HavMeHbllee 06Llee KpaTHOE,
asiroputm EBKnaa npy peLleHnn 3agad; 3HaKOMCTBO C Pas/inyHbIMM
MO3VLNOHHBIMU CUCTEMaMU CHUCIEHWS;

MPy6 - ymeHWe CBOGOAHO OMEpMpPOoBaTh NOHATUAMM: CTEMNEHb C Lie/bIM
nokasatefieM,  KOpPeHb  HaTypa/lbHOW  CTereHW, CTeneHb C
pauMoHa/IbHbIM  MOKasaTefileM, CTeneHb C  AeNCTBUTENbHbIM
(BeLyecTBEHHbIM) MOKasaTesieM, IorapuM YmMcna, CUHYC, KOCUHYC U
TaHreHC NPOn3BO/IbHOI0 YMCNa;

MPy7 -  ymMeHue onepupoBaTb  MOHATUAMMU:  TOXAECTBO,
TOX/ECTBEHHOe Mpeobpa3oBaHMe, YpaBHEHVE, HEPABEHCTBO, CUCTEMA
YpPaBHEHWI 1 HEPABEHCTB, PaBHOCWU/IbHOCTb YPaBHEHWIA, HEPABEHCTB U
CUCTEM,  pauuMoHa/lbHble,  MppaumMoHasibHble,  MOKasaTe/lbHbIe,
CTerneHHble, norapuMUUeckne, TPUTOHOMETPUYECKME YPaBHEHNS,
HepaBeHCTBa M CUCTEMbI; YMEHWE peLlaTb YpaBHEHWS, HepaBeHCTBa U
CUCTEMbI C MOMOLLbLIO Pa3/InyHbIX MPUEMOB; peLlaTb YpaBHeHWUS,
HepaBeHCTBA W CUCTEMbl C MapamMeTpoM; MPUMEHSATb YpPaBHEHWUS,
HepaBeHCTBa, WX CUCTEMbl A8 PeLleHus MaTeMaTU4YecKux 3afad u
3324 U3 pasMyHbIX 061acTell HayKn 1 peasibHON XXU3HW;

MPyKO - yMeHve onepupoBaTb MOHATUAMU:  HenpepbIBHOCTb
(OYHKUMKW, acMMNTOTbl rpajuka (QyHKLUKW, nepBas W BTOpas
npousBogHas (YHKUMM, TEOMETPUYECKUA W (PU3NYECKUIA  CMbICH
MPON3BOLHON, NepBoObOpasHas, OMNpefeSieHHbIN WHTEerpan; yMmeHue
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HaxoAuTb acMMNTOTbl rpauka QYHKUWUW; YMEHWe BbIYUCNATb
NMpov3BOAHbIE CYMMbI, NPOU3BEAEHMS, YAacTHOroO U KOMMO3ULUK
(hYHKUWIA, HAXO4UTb YPaBHEHME KacaTe/lbHON K rpadmKy yHKUWK;
YMEHMe WUCMOoNb30BaTb MPOU3BOAHYIO NS UCCNefoBaHUSA (DYHKLUMNA,
[19 HAXOXKAEHMS HaUNYULLEro peLleHns B NPpUKIagHbIX, B TOM Yncne
COLMA/IbHO-9KOHOMUYECKNX M (M3nYeckux  3agayax,  Aans
onpeAeneHns CKOPOCTU U YCKOPEHNS; HaXOAWTb Nowaam U 06beMbl
uryp ¢  MOMOLbK  WHTerpana;  MNPUBOAUTL  MPUMEPHI
MaTemMaTMyecKoro MoAennpoBaHns ¢ MOMOLLbIO AUdepeHUUaIbHbIX
YPaBHEHWIA;

MPy 14 - ymeHne cBO6OAHO ONepmpoBaTb MOHATUAMM: TOUKa, Npsimas,
NNOCKOCTb, MPOCTPAHCTBO, OTPE30K, /lyY, NAIOCKUIA Yron, ABYrpaHHbIi
Yron, TPexXrpaHHbIA Yron, nepecekarolimecs, napainiefibHble W«
CKpeLUuBatoLmecs npamble, napaiienbHOCTb Y NepneHANKYISAPHOCTb
NPAMBIX 1 NIOCKOCTENR, Yron mMexay npsMbIMi, Yron Mexay npsamo
W MNI0CKOCTbLHO, YTON MEXAY MIOCKOCTAMU; YMEHMe UCMOo/b30BaTh Npu
peLleHnm 3a4a4 U3yyeHHble hakTbl 1 TEOPeMbl MNaHUMETPUM; YMEHNE
OLeHMBaTb pa3vepbl OOBLEKTOB B OKPY>XKAIOLLEM MUpe; YMeHue
OrMeprpoBaThb MOHATUAMMW: MHOTFOrpaHHWK, CeYeHne MHOrorpaHHuKa,
NpaBWbHBLIA  MHOrOrpaHHWK, nNpu3Ma, nupamMuga, Qurypa u
MOBEPXHOCTb BpaLLleHWs, UWANHAP, KOHYC, Wap, cdepa, pa3BepTka
MOBEPXHOCTU, CEYEHWNA KOHYCa U LMNMHAPA, Napaise/bHble OCU Un
OCHOBaHMVIO, CeyeHMe Lapa, MN/OCKOCTb, Kacawouwlaacs Ccoepsl,
UMNUHAPA, KOHYCa; YMEHWe CTPOUTb CeyeHue MHOrorpaHHuKa,
1306paXkaTb MHOFOrpaHHUKN, Urypbl X NOBEPXHOCTW BPALLEHWS, UX
CeyeHuns, B TOM 4mMCNe C MOMOLLBHO 3/IEKTPOHHBIX CPeAcTB; YMeHue
NPUMEHATb CBOMCTBA rEOMETPUYECKMX (DUrYp, CamMOCTOATE/IbHO
(hopmynupoBaTb  OMpeaeneHNs  M3ydaembiXx Guryp, BblaBuUratb
rmnoTesbl O CBOWCTBaX W MpU3HaKax reoMeTPUYECKUX ¢uryp,
000CHOBbIBaTb MM OMNpoBepratb  WX; YMEeHWe MpPOBOAUTb



MNK 15. OcyLecTenaThL
TEKYLLYO  TPYNnMpPoBKY U
NTOroBoe 0606L1EeHNE (PaKTOB
XO03ACTBEHHOW AeATENIbHOCTM

N1P14 - oco3HaHWe NN4YHOrO BKNaga B
NMOCTPOEHWe YCTOMYMBOIO ByayLLEro;

NIP25 - uWHTepec K pasyHbIM Ccepam
NPOeCCMOHaIbHON AeATENbHOCTU, YMEHWe
COBepLUaTb OCO3HaHHbIA BbIGOp OyaAyLeit
npoeccumn 1 peasn3oBbiBaTb COOCTBEHHbIE
YWM3HEHHbIE MaHsbl;

JIP26 - TOTOBHOCTb WM CMOCOGHOCTL K
06pa3oBaHMIO M caM00bpa3oBaHUIO  Ha
MPOTSXKEHNW BCEI XKU3HU;

MP3 - onpefensatb Uenn [OeATeNbHOCTH,
3alaBaTb MapamMeTpbl U KpuUTepum ux
LOCTUXKEHWS;
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Knaccuukauuio  uryp no pasimyHbiM - MpU3HaKam,
Heob6XoAMMble JOMOHUTE/IbHbIE NMOCTPOEHNS;

MPyl15 - yMeHve CBOGOAHO OMNepMpoBaTb MOHATUAMM: NIOWaab
(urypbl, 06beM (Urypbl, BeIMYMHA Yra, PacCTOsiHWE OT TOYKM A0
NAOCKOCTW, PacCTOsiHWe MeXay npAMbIMKA, PacCTofHUE MeXay
MIOCKOCTAMK, NJOWaab cdepbl, Naowaib NMoBEPXHOCTU NUpaMuabl,
npuM3Mbl, KOHyCa, UMAuHApPa, 00beM Kyba, MpsAMOYrosbHOro
napannenenunega, nupaMuabl, NpusMbl, LWAMHAPA, KOHYyCa, Llapa;
YMeHVe HaxoAnTb OTHOLLEHNE 06BEMOB NOA0OHBIX (IUTYP;

MPy16 - ymeHne cBOGOAHO OMEPUPOBATb MOHATMSIMW: [ABUXEHME,
napainenbHbI NepeHoc, CUMMETPUSA Ha NIOCKOCTY U B NPOCTPAHCTBE,
NnoBOpOT, MNpeobpasoBaHMe MNoLO6OWUSA, MOAOOHLIE Urypbl; YMeHue
pacro3HaBaTb paBHble U MNOLO6HbIE (Urypbl, B TOM YMC/e B NPUPOLE,
NCKYCCTBE, apXUTEKTYpe, YMEHWe WCMo/b30BaTb EOMETpUYecKue
OTHOLLUEHWS, HAaxXO4WUTb reOMeTpUYeckue BeNUYUHBLI (4AMHA, Yrof,
nnowasib, 06Lem) Npy peLleHnm 3aaad U3 Apyrux y4ebHbIX npeaMeToB
N U3 peasibHOM XM3HU

MP61 - BnageHve MeToAamKn L0Ka3aTeNlbCTB, a/ifOPUTMaMUN pPeLLeHns
3afay; yMeHve (PopMynimpoBaTb ONpefenieHns, akCMoMbl U TEOPeMbl,
NPUMEHATbL WX, MPOBOAUTL [OKas3aTe/lbHble PacCyXeHNs B XoAe
peLLeHuns 3aaay;

MP64 - ymeHWe onepupoBaTb MOHATUAMW: (DYHKUWSA, HenpepbiBHas
(hyHKUMS, Npon3BOAHas, NepBoobpasHas, OnpefeNieHHbI WUHTerpan;
YMEHWNe HaxoAnTb NPOM3BOAHbIE 3/1eMEHTaPHbIX PYHKLMIA, NCMONb3YS
CMpaBOYHble MaTepuasibl; WCCMefoBaTb B MPOCTEMLINX  Cly4asX
(hYHKUMN Ha MOHOTOHHOCTb, HaXOAWTb HaMbOo/bLUNE U HaVMEHbLUME
3HauyeHUs  (DYHKUWIA;  CTPOUTb  FpakMm  MHOFOY/IEHOB  C
MCMONb30BaHMEM arnapara MaTemMaTU4yecKoro aHanmsa; NPUMEHATb
MPOV3BOAHYIO NPU PeLLeHnn 3aaa4 Ha ABUXKEHWE; peLlaTh NPaKTUKo-
OpPVEHTMPOBaHHbIe 3aa4n Ha Hanbo/bLUNE Y HaMMEHbLLVE 3HaUYeHUS,

BbIMNOJIHATb



MP5 - BHOCUTb  KOPPEKTMBbI B
[leaTeNnbHOCTb, OLEHMBATL COOTBETCTBUE
pe3ynbTatoB  LEeNAM, OLEHWMBATbL PUCKU

I'IOCJ'IGACTBI/IVI [EATENBHOCTH,

MP21 - Bnafetb HaBblKamn MOMYy4YeHUA
NHOpMaUUM U3 WUCTOYHWKOB  PasHbIX
TUNOB, CaMOCTOATE/IbHO  OCYLLECTBNATb
nouck, aHann3, cucrtematusauumo "

NHTepNpeTaumio UHMopMaLMn pPasnyHbIX
BMAO0B 1 (DOPM NpPeLCTaB/eHNS;

MP36 - KOOpAMHMPOBAaTbL W BbIMOMHATb
paboty B YCNOBUSAX peanbHOro,
BUPTYalbHOTO M KOMOWHMPOBAHHOIO
B3aUMOMENCTBUS;

MP42 - penaTb OCO3HaHHbIN
aprymeHT1poBaTb ero,
OTBETCTBEHHOCTb 3a PELUEHMUE,;
MP46 - BnageTb HaBblKamMK
no3HaBaTe/IbHOM petnekcum Kak
OCO3HaHWS COBEpLUaeMbIX [JeACTBUA 1
MbIC/IUTENbHbIX npoLeccos, nX
pe3ynbTaToB N OCHOBaHWUI

BbIOOP,
bpatb
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Ha HaxoX/eHWe NyTn, CKOPOCTU N YCKOPEHWS,
P69 - ymeHVe onepupoBaTb NOHATUAMM: TOUKa, NPAMas, NI0CKOCTb,
NPOCTPaHCTBO, [BYrpPaHHbIA  Yrosa, CKpewyBarowmecs npsiMble,
napannensbHOCTb U NepneHANKYNSPHOCTb NPSMbIX U NIOCKOCTEN, Yrof
MeXay NPsSMbIMA, Yrol MeXxay npsaMoi U MA0CKOCTbIO, Yo Mexay
NIOCKOCTAMW, PACCTOAHWE OT TOYKW [0 NIOCKOCTW, paccTosiHue
MeXay npsMbIMK, pPacCTOAHME MeXAYy MNIOCKOCTAMU;  YMeHue
NCMONb30BaTh MPU PeLleHun 3aay U3yyeHHble (DaKTbl M TEOPEMbI
NNaHUMETPUW; YMEHUE OLeHMBATb pasMepbl 06LEKTOB OKPY>KatoLLLEro
MUpa;

MP610 - ymeHWe onepupoBaTb MOHATUAMUW: MHOTOrpaHHUK, ceyeHue
MHOrorpaHHuka, Kyo, napannenenvnes, npusma, nupammga, urypa u
MOBEPXHOCTb BpalleHWs, LWAMHAP, KOHYC, Liap, cgepa, CevyeHus
(Urypbl BpalleHns, MI0CKOCTb, Kacalolasaca ciepbl, UWAnHApPa,
KOHyCa, MnowWab MNOBEPXHOCTM NUpaMuAbl, MpU3Mbl,  KOHYCa,
uMnuHapa, nnowaas cdepbl, 06beM Ky6a, MPSIMOYrO/bHOMO
napannenenunega, nupamuibl, NpuU3Mbl, LUANUHAPE, KOHYCa, Llapa;
yMeHue n306paxkaTtb MHOMOrpaHHUKM 1 NOBEPXHOCTW BpaLleHus, nxX
CeYeHUs OT PYKW, C TMOMOLLbK YepTeXHbIX WHCTPYMEHTOB W
3MIEKTPOHHBLIX CPEACTB; YMeHWe pacno3HaBaTb CUMMETPUIO B
NPOCTPaHCTBE; YMeHWe pacrno3HaBaTb NpaBuibHbIE MHOTOrPaHHNUKWY,
MP613 - ymMeHMe onepupoBaTb NOHATUAMW: NMPAMOYro/ibHasA CUCTeMa
KOOpPAMHAT, KOOPAMHATbl TOYKM, BEKTOP, KOOPAMHATbl BEKTOpPa,
CKa/IAPHOE NMPOU3BEeAEHME, YION MeXAy BEKTOpaMi, CyMMa BEKTOPOB,
npou3BefeHne BeKTOpa Ha YMC/o; HaX04MTb C MOMOLLBH0 U3YUYeHHbIX
(hopMy/1 KOOPAMHATbI CepeauHbl OTPe3Ka, PacCTosHNe MeXAy ABYMS
TOYKamu,

MNPyl - ymeHue onepupoBaTb MOHATUAMW: onpejenieHne, akcnmoma,
TeopemMa,  CNneAcTBMe,  CBOWCTBO, NPU3HAaK,  [0Ka3aTeNbCTBO,
PaBHOCW/IbHbIE (DOPMY/IMPOBKU; YMEHVE (hOpMYIMpoBaTb 06paTHoE U
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MPOTMBOMOMIOXKHOE  YTBEPXKAEHWE,  NPUBOAUTL  MpUMepbl  W”
KOHTPNPWYMEpPbI, MCMONb30BaTb METOZ MaTeMaTUUeCKOW WHAYKLMWK;
NMPOBOAWTL [0Ka3aTe/flbHble PaCCY)XAeHUs MpY  peLleHun 3afad,
OLeHMBATb NIOrMYECKYHO NPaBUIbHOCTb PaCcCy>KAEHWA;

MPYKO - ymeHue onepupoBaTb MOHATUAMWU:  HEMPEPbIBHOCTb
(OYHKUMKM, acuMnTOTbl rpauka (QyHKUUW, nepBas U BTOpas
npoun3BoLHas (YHKUMWU, TEeOMETPUYECKUIA W (DU3NYECKUA CMbICN
NPOM3BOAHONA, MepBoO6pa3Hast, OMNPeAeneHHbI WHTEerpan; yMeHue
HaxoAuTb acUMNTOTbl rpauka (yHKUWMKW; YMEHWE BbIYUCNATb
MpoV3BOAHbIE CYMMbI, MPOU3BEAEHUSA, YacTHOro U KOMMO3Muun
(DYHKUMIA, HAXOAUTb YPaBHEHWNE KacaTe/lbHOM K rpadvky yHKUMK;
YMeHMe W1CNoMb30BaTb MPOW3BOLHYH ANA UCCMELOBaHMA (DYHKLUWN,
ON19 HAXOXKAEHNA HAaUTYULLEro peLleHns B NPUKNagHbIX, B TOM Yncne
COLMANIbHO-3KOHOMUYECKUX U (DM3MYECKUX  3afayax,  4ns
onpefeneHns CKOPOCTU U YCKOPEHUSA; HaXoAuTb NoLaau 1 06beMbl
uryp C  MNOMOLWLbKD  WHTerpana;  MNPMBOAWUTL  NPUMEPHI
MaTeMaTUyecKoro MoAe/IMpoBaHUA C NOMOLLLIO AngdepeHLMaIbHbIX
YpaBHEHWI;

MNPy 14 - ymeHune cBO6OAHO OMNEPUPOBATL NOHATUAMWN: TOUKA, NpAMas,
NNOCKOCTb, NPOCTPAHCTBO, OTPE30K, J1yY, MIOCKWIA Yron, ABYrPaHHbIR
Yrof, TPexrpaHHblii Yron, nepecekarowyecs, napannenbHble W
CKpeLLmMBaroLLyecs npsamble, napannensHoCTb U NePneHANKYIAPHOCT
NPAMBIX W MI0CKOCTER, Yron Mexay npsaMbIiMA, Yron Mexay npsamoi
1 NIIOCKOCTbHO, YoM MeXAY MI0CKOCTAMW; YMEHWe UCNOb30BaTb Npu
peLLeHnI 3aa4 N3yyeHHble (hakTbl M TEOPEMbI MIAHUMETPUN; YMEHME
OLEeHMBATbL pa3Mepbl OOBLEKTOB B OKPY)XalOLleM MuUpe; yMeHue
OrMepupoBaTb MOHATUAMU: MHOIOTPaHHWUK, CeYEeHUe MHOrOrpaHHMKa,
NpPaBW/bHbLIA  MHOFOrpPaHHWK, Mpu3Ma, nupamuga, qurypa u
MOBEPXHOCTb BpaLleHWs, UWAUHAP, KOHYC, wWap, cepa, pasBepTka
MOBEPXHOCTM, CEYEHUA KOHYCa U LUWAVHAPA, napanienbHble oOCU Uiu
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OCHOBaHWIO, CeyeHWe Lapa, MIOCKOCTb, Kacarollaacs cdepsbl,
UMNNHAPA, KOHYCa; YMEHWe CTPOUTb CeyvyeHWe MHOrorpaHHUKa,
1306paXkaTb MHOrOrpaHHUKN, (Urypbl 1 NOBEPXHOCTU BPALLEHUS, X
CeYeHus, B TOM YWC/e C MOMOLLbIO 3/IEKTPOHHbIX CPeACTB; YMeHMe
NPUMEHATbL CBOMCTBA TEOMETPUYECKUX (Uryp, CamOCTOATE/IbHO
(hopMynMpoBaTb  OMPeAeneHns Un3yyaeMblX (Uryp, BbiABUraTb
rmnoTesbl O CBOWCTBaxXx W MpU3HaKax reoMeTPUYecKUX Guryp,
060CHOBbIBaTb WM OMNpoBepratb  WX; YMeHWe  MPOBOAMTb
Knaccuukaumio uryp no pasnnyHbiM - NpPU3HaKam, BbIMOMHATb
HeobXoAVMble AONONHUTENbHbIE MOCTPOEHUS;

MPyl16 - ymeHue cBOGOAHO OMEpPUPOBATb MOHATUAMU: [ABUXKEHME,
napannefibHbI NepeHoc, CUMMETPUA Ha NIOCKOCTU 1 B NPOCTPAHCTBE,
MoBOPOT, Mpeobpas3oBaHMe Mofo6WsA, MOAOOHbIE (UIypbl; YMeHue
pacro3HaBaTb paBHble 1 MOLO6HbIE Urypbl, B TOM YKC/E B NMPUPOLE,
NCKYCCTBE, apXUTEKType; YMeHWe WCNob30BaTb FeoMeTpuyeckme
OTHOLLUEHWUS, HaxOAWUTb TeoMeTpUYecKMe BenuuHbl (4nnHa, yron,
nnowaab, 06beM) NpPU peLLeHnA 3a4a4 U3 Apyrux y4ebHbIX NpeLMeToB
N 13 peasbHOM Xu3HM TMPyl7 - ymeHWe CBOOGOAHO OMepupoBaTh
NOHATUAMW:  MPAMOYrOfibHad  CUCTEMA  KOOpPAWHAT,  BekTop,
KOOpAMHATLI  TOUKW, KOOPAWHATbI BEKTOpa, CyMMa BEKTOpOB,
npoun3BefieHVe BEKTOpa Ha YWCMO, pa3noXKeHWe BeKTopa no 6asucy,
CKafiApHOe Npou3BefieHNe, BEKTOPHOE MPOU3BEAEHMe, Yron Mexay
BEKTOpPaMW; YMEHMe WCMOoMb30BaTb BEKTOPHbIA UM KOOPAMHATHbLIN
METOA A4/151 peLeHnsi reoOMeTPUYecKmX 3adad 1 3agad apyrux yuebHbix
npeaMETOB; OMNEpPMpPoBaTb MOHATUAMKW: MaTpuua 2 X 2 m 3 X 3,
onpeaennTenb MaTpuLbl, FTeOMETPUYECKUIA CMbICN ONpeLennTens;
MPy18 - ymeHMe MOAeNNPOBaTb pPeaibHble CUTyauuu Ha A3biKe
MaTemMaTuKK1; COCTaBMATb BbIPaXKEeHUs, YpaBHEHUS, HEPABEHCTBA U NX
CUCTEMbI MO YCNOBWUIO 3afiaun, UCCNefoBaTb MOCTPOEHHbIE MOLENN C
MCNO/b30BaHWEM anmnapara anrebpbl, MHTEPNPETUPOBATL NOYYEHHbIN



MK 2.3.
[OCTOBEPHOCTb
(hopMMpoBaHUS
Oyxrantepckoi (pyHaHCOBOW)
1 HaIOrOBOW OTHYETHOCTY

OueHmBatb

JIP26 - TrOTOBHOCTb M CMNOCOGHOCTb K
06pa3oBaHMIO M €amMo06pa3oBaHMI0  Ha
MPOTSXKEHNU BCEW YKU3HN;

MP10 - dopmMpoBaHMe HayyHOro Tuna
MbILLIIEHNS, BnafeHue Hay4HoW
TEePMUHONOINEN, KOYEBLIMU MOHATUAMA U
MeToAamu;

MP17 - yMmeTb nNepeHOCUTb 3HaHWA B
no3HaBaTe/lbHY0 M NPaKTUYeCKY 061acTu
YKN3HEAeATeNbHOCTH,

MP18 - ymeTb WUHTerpuposatb 3HaHUA U3
pasHbIX NPeAMETHbIX 06/1acTei;

MP21 - BnafeTb HaBblkaMW MOMyYeHUs
MHOpMALMN M3 UCTOYHMKOB  PasHbIX
TUNOB, CAMOCTOATENbHO  OCYLUECTBNATb
nMoucK, aHanuMs,  CUCTeMartu3aumi U

NHTEPNpeTaumio MHoOPMaLMN PasinNYHbIX
B1AOB M (hOPM MpeLCTaB/eHMS;

MP36 - KoOopAauHMpOBaTb W BbINOMAHATL
paboty B YCI0BUAX peasibHoro,
BUPTY&/IbHOTO U KOMOMHWMPOBAHHOIO
B3aVIMOJENCTBIS;
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pe3ynbTar, CTPOUTb MaTeMaTW4yeckme MOZeNn C  MOMOLLLIO
reoMeTPUYECKMX MOHATUA WM BEIMYUH, pellaTb CBA3aHHbIE C HUMM
NnpakTuyeckne 3aflayun; COCTaBNATb BEpPOATHOCTHYKO MOLeNb U
NHTEPNPETMPOBaTb MONYYEHHbIA Pe3ynbTaT; pewarb MpUKnagHble
3aflaun  cpefcTBaMM MaTeMaTU4YecKoro aHaausa, B TOM 4ucne
COLMaSIbHO-3KOHOMMYECKOr0 1 (PU3NYECKOro xapakrepa

MP61 - BnageHWe MeToAaMy [0Ka3aTeNbCTB, a/irfopUTMaMun peLleHns
3afay; yMeHue (hopmynvMpoBaTb OnpefeneHns, akCuoMbl U TEOPEMBI,
NPUMEHATL KX, MPOBOAUTL [0Ka3aTe/lbHble PacCyXAeHUs B XoAe
peLleHns 3agay;

MP64 - ymeHue onepvpoBaTb MOHATUAMU: (DYHKUMA, HernpepbiBHas
(hyHKUMS, NPOM3BOAHasA, MepBoobpasHas, onpefenieHHbIA UHTerpan;
YMEHWe HaXoAUTb NPON3BOAHBIE 3NEMEHTAPHbIX (DYHKLMIA, UCNOMb3YA
CMpaBOYHble MaTepuabl; WCCNefoBaTb B MNPOCTEALINX  Cly4asx
(h)YHKUMM HA MOHOTOHHOCTb, HAXOAWUTb HaMbOo/bLUME U HAUMEHbLUME
3Ha4YeHUs  (OYHKUMIA,  CTPOUTb  rpauKn  MHOFOY/IEHOB  C
NCMob30BaHWeM annapara MaTemMaTUyecKoro aHanmsa; NpUMEHATb
NPON3BOAHYHO NPW PELLEHUN 33[lay Ha ABWKEHME; peLlaTb NpakTUKo-
OpVEHTMPOBaHHbIE 3afa4K Ha Hanbo/bLUVE N HAUMEHbLLNE 3HAYEHNS,
Ha HaxoX/eHue MyTn, CKOPOCTM U YCKOPEHUS;

MP67 - ymeHWe onepupoBatb NOHATUSAMK: CpeHee apuPMeTNYECKOE,
MeuaHa, HanbosblUee Y HaMMeHbLLEe 3HAYEHNS, pasmax, gucnepcus,
CTaHAAapPTHOE OTK/IOHEHWE YMCNOBOr0 Habopa; yMeHue W3BNeKaTb,
NHTEPNPEeTUPOBaTL UHOPMALMIO, NpPeACTaB/ieHHY B Tabnmuax, Ha
Auarpammax, — rpaukax, OTpaXarolyl CBOWCTBA  peasibHbIX
MPOLECCOB W SABMEHWI; MPeACTaBATb UHHOPMALMIO C MOMOLLbO
Tabnuy 1 guarpamm; MUccnefoBaTb CTaTUCTUYECKUE AaHHble, B TOM
yucne C MNPUMEHEHMEM rpafuyecknx MeTOAO0B W 3M1EKTPOHHbIX
CPeacTs;



MP42 - penaTb  OCO3HaHHbIA BbIGOP,
aprymeHTUpoBaThb ero, bpatb
OTBETCTBEHHOCTb 3a PeLLeHNE;

MP46 BNafeTb HaBblKaMK
Nno3HaBaTe/IbHOM pediekcnm Kak
OCO3HaHWA COBepLUaeMbIX AEWCTBUA W
MbIC/IUTENIbHBIX MpoLLeccos, X
pe3ynbTaToB M OCHOBAHW
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MP68 - yMeHWe onepupoBaTb MOHATUMAMU: C/lyYalHbIA OMbIT W
CNy4yailHoe Cco6bITVE, BEPOATHOCTb C/y4allHOrO COObITMS; YMEHMe
BbIYUCNATL BEPOATHOCTb C MCNO/Mb30BaHMEM rpafuyeckux MeTOAOB;
NPUMEHATb  (DOPMY/ibl  C/IOXKEHUA U YMHOXEHWSI BEPOATHOCTEN,
KOMOVHATOPHbIE (PaKTbl 1 POPMY bl MPY PELLEHUN 3aJay; OLEeHNBATb
BEPOATHOCTU peaibHbIX COObITUIA; 3HAaKOMCTBO CO  C/ly4YaiHbIMK
Be/IMYMHAMKN; YMeHVe MPUBOAUTL MNPUMEPbI MPOSABAEHUSA 3aKoHa
00MbLUMX YKCEN B NPUPOAHbLIX N 0OLLECTBEHHbIX SBMEHUSX;

MP610 - ymeHue onepupoBaTb MOHATUAMU: MHOTOrPaHHUK, CevyeHune
MHOTOrpaHHuKa, Ky6, napannenenuneg, npusma, nupamuaa, urypau
MOBEPXHOCTb BpalleHns, UWAUHAP, KOHYC, Lap, ciepa, cevyeHus
(Urypbl  BpaLleHns, MI0CKOCTb, Kacarowaacs cdepbl, LMAUHAPA,
KOHyCa, nnowaib MOBEPXHOCTU nupaMuibl, MNPU3Mbl, KOHYCa,
unnuHgpa, naowanb  cgepbl, 00beM Kyba, NPSMOYrofbHOIO
napannenenunesa, nupamuibl, Npusmbl, LUAMHAPE, KOHYCa, LWapa;
YMeHNe 1306paXkaTb MHOrOrpaHHWKM MU NOBEPXHOCTU BpaLleHusi, uX
CeYeHMss OT PYKW, C TMOMOLLbIO YEepTeXHbIX WHCTPYMEHTOB W
3MIEKTPOHHBLIX CPeACTB; YMEHWe pacro3HaBaTb CUMMETPUID B
MPOCTPaHCTBE; YMEHWe pacro3HaBaTh Npasu/ibHbIe MHOrOrPaHHUKN;
MNPyl - ymeHue onepupoBaTb MOHATUAMW: ONpeneneHne, akcnoma,

TeopeMa,  CfleAiCTBME,  CBOIWCTBO,  MpM3HAK,  [0Ka3aTe/bCTBO,
PaBHOCU/bHbIE (hHOPMYNMPOBKM, YMeHMe hOPMYNPOBaTh 06paTHOE 1
MPOTUBOMONIOXXHOE  YTBEPXKAEHVE,  NPUBOAUTL  MPUMEPbI 1

KOHTPNpUMEpbI, MCMO/Mb30BaTb METOL MaTemaTU4ecKom WHAYKLUW;
NMPOBOANTL [lOKa3aTe/lbHble PacCy>KAeHWUs Mpu  peLleHuy 3afad,
OLeHMBATb JIOTNYECKYHO NMPaBUIbHOCTb PACCYXXAEHWIA;

MPy2 -  ymeHMe onepupoBaTb  MOHATUAMU:  MHOXXECTBO,
NOAMHOXECTBO, Oonepauuy Haf, MHOXKeCTBaMW; YMeHWe UCMNoIb30BaThb
TEOPETUKO-MHOXECTBEHHBIA  annapar  [A/1s  ONucaHUs  peasibHbIX
MPOLLECCOB U ABMIEHWIA U NPV PeLLeHn 3adad, B TOM YKCne U3 ApYrux
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y4ebHbIX NPeAMeTOB;

MPy3 - ymeHWe oOnepupoBaTb MOHATUAMMW: rpad, CBA3HbIA rpad,
[lepeBo, UMKA, rpad Ha NjocKoCTW; YMeHWe 3a4aBaTb M OMUCLIBATb
rpagbl pasfIMYHbIMK Coco6amu; UCMosb30BaTh rpagbl NPU PeLLeHn
3agav;

MPy7 - yMeHWe onepupoBaTb  MOHATUAMU:  TOXAECTBO,
TOX/ECTBEHHOE Mpeobpa3oBaHue, YpaBHEHVE, HEPaBEHCTBO, CUCTEMaA
YypaBHeHWI N HepPaBEeHCTB, PaBHOCU/IbHOCTb YPaBHEHWIA, HEPaBEHCTB U
CUCTEM,  pauMOHa/IbHble,  MppaLVOHa/IbHble,  MOKa3aTe/bHbIE,
CTEMeHHble, florapumMmyeckme, TPUTOHOMETPUYECKME YpaBHEHUS,
HepaBeHCTBa 1 CUCTEMbI; YMEHVe peLlaTb YpaBHEHNS, HEPaBEHCTBA U
CUCTEMbI C MOMOLLBIO pPas3/INyHbIX MPUEMOB; peLlaTb YpPaBHEHUS,
HepaBeHCTBa M CUCTEMbl C MapaMeTpoM; MNPUMEHSATL YpaBHeHWUS,
HepaBeHCTBa, MX CUCTEMbl NS peLleHus MaTeMaTUYecKux 3afad u
3ajay 13 pas/IMYHbIX 06/1acTel HayKN N peasibHOM XM3HW;

MPyll - ymeHue onepupoBaTb MNOHATUAMW: KOMMJIEKCHOE 4ucno,
COMPSXKEHHbIE  KOMMJIEKCHblE — 4YuCia, MOAY/b W aprymeHT
KOMM/MIEKCHOro  uymucna, Qopma 3anucy  KOMMIEKCHbIX — Yucen
(reomeTpuyeckas, TPUroHOMeTpUYeckas U anrebpanyeckas); yMeTb
NPOV3BOANTL apUMETUYECKIME AEACTBUA C KOMMIEKCHBIMU YMCaMU;
NMPUBOANTL NPUMEPbI UCMO/b30BaHNUA KOMMIEKCHBIX YMCen;

MPyl12 - ymeHue CcBOGOAHO OMEPUPOBATb MOHATUAMWU: CPefHee
apumMeTNYeCcKoe, MeamaHa, HambosbLIee N HaMMeHbLLUEe 3HAYeHUs,
pasmax, Agucrepcus, CTaHZapTHOE OTK/IOHEHWe ANnd  OonucaHus
YMCNOBbIX JAHHbIX; YMEHWe UCccnefoBaTh CTaTUCTUYECKUE JaHHbIe, B
TOM 4uCNe C NPUMEHEHVEM rpafUyecknx MeTOLOB W 3/EKTPOHHbIX
CPeACTB; rpafmyeckn UcCnefoBaTb COBMECTHble HabnAeHUsA C
MOMOLLbIO Ayarpamm paccevrBaHuUs U IMHEHON perpeccuu;

MPy 13 - yMeHWe HaxoauTb BEPOATHOCTU COBLITUIA C MCNONb30BAHNEM
rpayeckux MeTOAOB; MPUMEHATb ANS pelleHWs 3adad (popmybl
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CMOXEHUA W YMHOXEHUS  BEpOATHOCTER,  (hopMyny  MOJSHOM
BEPOATHOCTK, hopmyny BepHyniv, KOMOMHATOpPHble (aKTbl WU
(hopMysibl; OLEHMBaTL BEPOATHOCTM peasibHbIX COObITUIA; YMeHue
OnepupoBaTth MOHATUAMW: ClydaliHas BeNWYMHa, pacrpegeneHme
BEPOATHOCTEN,  MaTeMaTU4yeCKoe  OXupaHwe,  Aucnepcus  u
CTaHOapTHOE  OTK/IOHEHWe  C/yYalHOW  BE/IMYUHBI,  (DYHKLUUM
pacnpegeneHns 1 MAOTHOCTM PaBHOMEPHOrO, MOKa3aTe/lbHOro u
HOPM&/IbHOr0  pacnpefefieHnid; yMeHue WCMo/b30BaTb CBOMCTBA
M3YYeHHbIX pacrnpefeneHnii Ans pelleHns 3adady; 3HaKOMCTBO C
MOHATUAMU:  3aKOH  OONbLUIMX  YuCen, MeToAbl  BblGOPOUHBIX
NCCNefoBaHWin; yMeHVe MNPUBOAUTL MPUMepbl NPOSB/EHMS 3aKOHa
60/1bLINX YNCEN B NPUPOAHBIX N OOLLECTBEHHbIX SB/IEHUAX;

MPy14 - ymeHve CBOGOAHO OMEPUPOBAaTL MOHATUAMM: TOUKA, NPsAMas,
NNOCKOCTb, NMPOCTPAHCTBO, OTPE30K, /lyY, MIOCKWIA Yron, ABYrpaHHbIN
Yyrofl, TPeXrpaHHbIA Yron, nepecekarolmecs, napaisiefibHole U
CKpeLyBatoLmecs npsMble, NapaniesibHOCTb U NepreHAKYNAPHOCTb
NPAMbIX U NAOCKOCTEN, YroNl Mexay NpsmbIMU, YTron Mexay npsmMoin
1 NIOCKOCTbIO, YTON MEXAY MI0CKOCTAMM; YMEHWe UCMO0/b30BaTh Mpu
peLleHnn 3agay U3yyeHHble PaKTbl 1 TEOPeMbI NIAHUMETPUN; YMEHME
OLEeHMBaTb pa3Mepbl OOBLEKTOB B OKPYXAMOLWEM MUpPE; YMeHue
onepupoBaTtb MOHATUAMU: MHOrOrpaHHWK, CevyeHre MHOTOrpaHHUKa,
NpPaBWbHbLIA  MHOTOrpaHHUK, Npu3Ma, nupamuga, urypa w
MOBEPXHOCTb BpaLLleHus, LUAMHAP, KOHYC, Lap, cdepa, pa3BepTka
MOBEPXHOCTN, CEYEHUS KOHYCa U LUIVMHAPA, NapaisiefibHble 0Cu Un
OCHOBaHWIO, CeyeHMe Lwapa, M0CKOCTb, Kacarowasacs cgepsbl,
UMIWHAPA, KOHyCa; YMeHWe CTPOUTb CeYeHMe MHOrorpaHHMKa,
n306paXkaTb MHOrOrPaHHWKK, (UTypbl U NOBEPXHOCTY BPaLLEeHUs, NUX
CeyeHuns, B TOM YMC/IE C NOMOLLbIO 3/1eKTPOHHbIX CPEACTB; YMeHue
NPUMEHATb CBOMCTBA TFeOMETPUYECKMX uUryp, CamoCTOATe/IbHO
(hopMynunpoBaTb  ONpefeneHns  n3yyaeMblX  (QUIyp, BblABUraTb
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rmnoTesbl O CBOWCTBAX W MNPU3HAKaX reoMeTpuyeckux quryp,
060CHOBbIBaTb WM ONpoBepraTtb  WX; YMeHWe  MNPOBOAUTH
Knaccuukaumio uryp no pasiyHbIM MpU3HaKaMm, BbINOMHATb
Heo6Xou1Mble AOMOHUTE/bHbIE MOCTPOEHUS;

MPyl15 - ymeHue cBOOOAHO OMEPUPOBATHL MOHATUAMU: MAOLLAAbL
(mrypbl, 06beM (OUrypbl, BEMYMHA Yra, PacCTOsHME OT TOYKU A0
MNOCKOCTK, PacCTofAHWE MeXay MpAMbIMU, PacCTOAHWE MeXAy
MAOCKOCTAMW, MAOWaib Ccepbl, NAOLWaAbL NMOBEPXHOCTM MUpammngbl,
npu3mbl, KOHyCa, UWIMHApPaA, O06beM Kyba, MPAMOYro/bHOro
napannenenuneia, nupamuasl, Npu3Mbl, UWANHAPE, KOHYCa, LIapa;
YMeHMe HaX04nTb OTHOLLEeHNe 06bEMOB NOAOOHBIX Uryp;

MPy18 - ymeHMe MOAENMpoBaTb pPeasibHble CUTyauuMn Ha A3blKe
MaTeMaTVKW; COCTaBNATb BblPaXXEHWS, YPaBHEHWNSA, HEPABEHCTBA U KX
CUCTeMbI MO YCNOBUIO 3afa4n, UCCNefoBaTh NMOCTPOEHHbIE MOJENN C
1CNONb30BaHWEM annaparta anrebpbl, MHTEPNPETUPOBATL MONYYEHHbIN
pe3ynbTar, CTPOWUTbL MaTemMaTU4yeckme MoZenM C  MOMOLLbLHO
reOMETPUYECKMX MOHATUA M BEMIMYMH, pellaTb CBA3aHHbIE C HUMMU
MpPaKTUYecKe 3afayn; COCTaB/ATb BEPOATHOCTHYHO MOAENb W
VHTEPNPeTMpPOoBaTb MOMyYeHHbIA pe3ynbTaT; pelatb MNpUKnagHble
3afaun  CcpeacTBaMM  MaTeMaTUYECKOro aHaamsa, B TOM  YWCne
COLIMaNbHO-3KOHOMUYECKOr0 1 (DU3NYECKOr0 XapakTepa



2. CTPYKTYPA N COOQEP>XAHUVE YYEBHOI'O NMPEAMETA

2.1. O6bem y4yebHOro npegmMeTa v BUAbI y4e6HOM paboThl

Bupg yuyebHoli paboThbl O6bem B yacax
O6bem o6pa3oBaTeIbHOW NMporpaMMbl y4yebHOro npeamerta 328
O6sa3aTenbHasa aygMmTopHasa Harpyska: 316
TEOPEeTUYECKNE 3aHATUA, 248
B T.4. B (DOPMeE NPaKTUYeCKOW NOATrOTOBKM 32
NPaKTUYECKME 3aHATUA, 68
B T.4. B (DOPMeE NPaKTUYeCKOn NOAroTOBKM 28

nabopaTopHbIe 3aHATMS,

B T.4. B )OPME MPaKTNYECKOI NOArOTOBKM
CamocTtodaTenbHasa pa60Ta,

B T.4. B (h)OpPMeE MPAKTUYECKOI NOArOTOBKM

NWHAvBUAYanbHbIi NPoOeKT —

KoHcynbTayuum 6

MpomexyToyHas aTTecTaumns (sKsameH) 6
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2.2. TeMaTNYeCKMiA NNaH 1 coaep)kaHne y4ebHOro npeamMeTa

HanmeHoBaHue

pasfefnioB U Tem

1

CofgepxaHue yuyeb6Horo matepuana u hpopmbl

opraHmnsaynn oedaTesiIbHOCTMN o6yqa+ou.|,|/|xc;|

2

Pasgen 1. MoBTopeHMe Kypca MaTeMaTUKN OCHOBHOI LW KObI

Tema 1.1.
BeefeHue.
MHoXecTBa U
norvka

Tema 1.2.
Uucnaun
BblUMCNEHUS

Tema 1.3.
ToxpaecTsa u
TOXAECTBEHHbIE
npeobpasoBaHus

TeopeTuueckoe 3aHaTue. BBegeHne. MHOXecTBa 1 1ornka
Llenb © 3agayuM maremMaTMKu Mpyv OCBOEHUWM Mpodeccun.
ba3oBble  3HaHMS W YMEHWA N0  MaTemMaTuke B
NPO(hecCMOHaIbHOM M B MOBCEAHEBHOM  [eATE/IbHOCTU.
MHOXeCTBO, OnepauuMn Hag MHOXEecTBaMu, Avarpammbl
Aiinepa-BeHHa. VIcnonb3oBaHye TeOPETUKO-MHOXECTBEHHOMO
annapata 415 onucaHua peasibHbIX MPOLECCOB W SIBMEHUI B
NPO(eCCMOHANIbHON [eATENbHOCTU, MPU peLleHnn 3agad u3
APYTUX ANCUMNINH

TeopeTnyeckoe saHaTue. Yucna n BbIYNCNEHNS
HaTypanbHble 1 Lenble yicna. MpusHakn 4enMmMocTy LenbiX
yunces. PaumoHasbHble yncna. O6bIKHOBEHHbIE U AECATUYHbIE
[Apo6un, nNpOLEHTbI, 6GECKOHEYHble MEpPUOANYECKMe ApooK.
ApumMeThYeCKMe Onepaumun C pauvoHaIbHbIMU  YUCTIAMU,
npeobpasoBaHNs YMCNOBbIX BbIpaXEHWUA. [eNCTBUTENbHbIE
ynucna.  PayMoHanbHble UM UppauMoHanbHble  Yucha.
ApumeTnyeckme onepaummn ¢ AeNCTBUTENIbHBIMU YACaMK.
MpubnMKEHHbIE  BbIYWUCNEHWUS,  NpaBuia  OKPYr/eHNs,
NPUKNLKA N OLEHKA pe3y/ibTaTa BblUMUCIEHWIA
TeopeTuyeckoe  3aHaTMe.  TOXAECTBA.  YpaBHeHus,
HepaBeHCTBa N UX CUCTEMbI

ToXAeCTBa M TOX/AECTBEHHbIE NPe06Pa30BaHNsA. Y paBHEHME,
KOpeHb YypaBHeHWsA. HepaBeHCTBO, pelUeHne HepaBeHCTBa.
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Ob6bem

B Hacax

B Tom uuncne
npakTun-
yeckas

noAroToBKa

4

Koabl 06X KOMMAETEHL NN 1
NIMYHOCTHbIX, MeTanpegMeTHbI X,
npeaMeTHbIX Pe3ynbTaToB,
hopMUpPOBAHUNIO KOTOPbIX
Cnoco6CTBYET 3/IEMEHT NPOrpamM bl
5

OK 01, /P23, NIP24, NP25, MP1,
MP2, MP3, MP4, MP5, MP6, MP12,
MP13, MP17, MP18, MP19, MP614,

MPy19

OK 04, OK 05, /1P8, J/1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, T1PyS

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, INMP63, MPy1,
MPy7



YpaBHeHUA,
HepaBeHCTBa U UX
CUCTEMbI

Tema 1.4.
lNpoLeHTHLIe
BbIYMC/IEHUA B
npogeccroHanb-
HbIX 3ada4ax

MeTtog  wHTepBasioB.  PeweHne  uenbix M ApPO6HO-
pauMoOHa/IbHbIX YpaBHEHUA W  HepaBeHCTB. [puMeHeHue
YPaBHEHWI 1 HEPaBEHCTB K PeLLEeHN0 MaTeMaTUYeCKMX 3aaau
N 3afa4 U3 pas/IMYHbIX 06/1aCTeil HAYKN U PeasibHOM XXM3HW.
Cuctembl M COBOKYMHOCTU PauyOHa/IbHbIX YPaBHEHUA ©
HepaBeHCTB. CWUCTEMbl JIMHENHBLIX YpaBHEHWA. PelleHune
NPUKNagHbIX 3a34a4 C  MOMOLLbIO  CUCTEMbI  JIMHEMHbIX
ypaBHEHU

MpakTuueckoe 3aHaTue Nel. BbINOMHEHWE [EACTBUIA C
pauMoHa/IbHbIMKM  unucnamMn.  PelleHve  pauMOHasIbHbIX
YPaBHEHWI, HEPaBEeHCTB, CUCTEM YpPaBHEHU W HepaBeHCTB
NepBOI CTEMNEHN.

MpakTuyeckoe 3aHaTUe Ne2. PelleHVe paunNOHaIbHBIX
YpaBHEHWI, HEepaBeHCTB, CUCTEM YpPaBHEHW W HepaBeHCTB
BTOPOI CTEMEHU

TeopeTuueckoe 3aHaTue. [IPOLEHTHbIE BbIYMC/IEHNA B
npogeccMoHaNbHbIX 3aga4ax

MprvMeHeHWe Apo6ei N NPOLEHTOB A4/18 PeLLeHN NPUKIAAHbIX
3afja4y M3 pasINyHbIX OTPac/eil 3HaHUA U pPeasibHOW XXM3HW.
MpnONMKEHHbIE  BLIYACNEHUA,  MpaBuia  OKPYr/eHUs,
NPUKMAKa W OueHKa pesynbTaTta BblYMC/EHWIA. PasHble
CNoco6bl BbIYNC/IEHNA MPOLEHTOB. MNMPOLEHTHbIE BbIUMC/IEHUA
B Npo(eccroHasIbHbIX 3agadax. MpumeHeHWe ypaBHEHWUIA W
HEepPaBeHCTB K PeLUeHu0 MaTemaTUyeckmx 3agay u 3agad us
pasINyHbIX 06/1aCTe HayKN U peasibHOM XN3HU
MpakTuyeckoe 3aHaTMe Ne3. PelleHue 3agad C MOMOLLbIO
MPOLEHTHbIX BbIYNCIEHNIA
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OK 04, OK 05, /P8, /IP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP63, MPy1,
MPy7

OK 04, OK 05, /P8, NIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP63, MPy1,
MPy7

OK 03, J/TIP26, MP8, MP17, P66

OK 03, /TIP26, MP8, MP17, P66



Tema 1.5. TeopeTuyeckoe 3aHATHE. MocnepoBatelbHOCTU "
MocnefoBaTenbHOE  MPOrpeccun

T ¥ NPOrpeccun MocnefoBaTeIbHOCTH, Crnocoobl 3afaHns
nocnefoBaTenlbHOCTEN. MOHOTOHHbIE NOCNeA0BaTEe/lbHOCTH. OK 04, OK 05, N1P8, /1P33, MP28,
ApndmeTtnyeckas n reomMeTpuyeckas nporpeccum. MP30, MP31, MP33, MP36, MP37,
BeckoHeyHO yOblBalollas reomMeTpuyeckas MpPOrpeccus. 2 o MP55, MP56, MP57, P63, IMPy1,
CymMma  6GeCKOHeYHO  yOblBalOWEeid  reoMeTpUYECKOMN MPy7, MPy9

nporpeccun. dopmyna cnoXkHbIX NPOLEHTOB. Vcrnonb3oBaHme
Mporpeccun [ns pelleHVs peasibHbIX 3afady NpUKNagHoro
XapakTepa

Tema 1.6. DYHKUMN TeopeTnueckoe 3aHaTue. OJNIEMEHTapHbIE (YHKUUKM, KX

N rpagukn CBOWCTBA U rpauKm
®PyHKUMA, cnocobbl 3adaHus yHKUMKW. [padmk yHKUMAN.
dnemeHTapHble  ()yHKUMM,  MX  CBOWCTBa.  [padmku
aNemMeHTapHbIX  (PyHKUMA.  O6nacTb  onpefeneHus U
MHOXECTBO  3HaYeHW  (yHKuMn.  Hynm  yHKumK.
[MpOMEXXyTKN  3HAKOMOCTOAHCTBA. UYETHble W HEYETHble
(hyHKUMN. MOHOTOHHOCTb

Tema 1.7. TeopeTuueckoe 3aHsaTne. BXOLHON KOHTPO/b

BX0oAHOIN KOHTPONb  BbluncneHuns v npeobpasoBaHuns. Y paBHEHNA N HEPABEHCTBA.
Mporpeccun. YHKUNUK U Tpadivkn

OK 05, J1P8, JIP33, MP28, MP30,
2 — MP31, MP33, MP36, MP37, MP55,
MP56, MP57, 1NP64, IMNMPyHO

1 _ OK 05, J1P8, JIP33, MP28, MP30,
MP31, MP33, MP36, MP37, MP55,
MP56, MP57, 11P64, MNPytO

KoHTponbHas pa6oTa 1 —_

Pasnen 2. CTeneHun un KOpHN. CTeneHHas, noka3aTe/ibHasa u I'IOFapI/Id)MI/I‘-IECKaFI C>YHKUUA

Tema 2.1. TeopeTuueckoe saHaTue. APUPMETUYECKUIA KOPEHb MN-OM OK 04, OK 05, N1P8, JTIP33, MP28,

ApUMETUYECKNIA  CTENeHW ’ . MP30, MP31, MP33, MP36, MP37,

KOpeHb -0 ApUPMETNYECKNIA KOPEHb HATYPasbHON CTeneHn. [eicTBus ¢ MP55, MP56, MP57, INMP62, MNPy6,

CTeneHu apUPMETNYECKMMIN KOPHSAMU M-01 CTENEHW MPy8
MpakTnyeckoe 3aHATUE Ne 4. Mpeobpa3oBaHe U

OK 04, OK 05, /1P8, N1IP33, MP28,

BblYMNCeHne YMCNOBLIX 3Ha4YeHUn anre6pav|quKv|x 2 — MP30, MP31, MP33, MP36, MP37,

BbIPAXEHUIA, CoaepXalLMX KOpHM N-oii cTeneHn (NG N)
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Tema 2.2.
CreneHun

Tema 2.3.
CTteneHHas

QYHKLMS

Tema 2.4.
VppaunoHasibHble
ypaBHeHus

1 HepaBeHCTBa

Tema 2.5.
MprmeHeHne
CBOWCTB CTEMeHHOoM

yHKUMN

TeopeTuueckoe saHaTue. CTENEHU

CreneHb C uenbiM nokasarenemM. CtaHgapTHas hopma 3anucu
[eCTBUTENbHOrO  uncna.  KMcnonb3oBaHve  NOAXOASLLEN
(hopMbl  3anMCK  OEWCTBUTENbHbIX YMCEN [ANS  PELIEHWS
NpakKTU4eCcKnx 3afad n npeacrtaBeHna faHHbIX. CreneHb C
paunoHa/IbHbIM NOKa3aTes1eM. CBoiiCcTBa CTEMEHMN.
MpakTuueckoe saHaTne Ne5. [peobpasoBaHue Bblpa)l(eHMVI,
cofepxalmx cteneHn € pauoHa/ibHbIM MOKa3aTenem

TeopeTuueckoe saHaTue. CTeneHHas QPyHKLUA

CreneHHas (DyHKUMA C HATypasibHbIM U LiefbIM MOoKas3aTesieM.
Eé csoilctBa 1 rpagmk. CsoicTBa M rpaik KOpHS -0
CTErNneHn

TeopeTnueckoe saHaTue. ppaunoHasibHble ypaBHeHUA
PaBHOCUNBHOCTb MppPaLMOHabHbIX ypaBHeHWA. MeTofbl Ux
peLeHus. PelleHne nppaumvoHabHbIX YpaBHEHNI

TeopeTnueckoe 3aHaTue. PelleHne  MppauMoHaIbHbIX
HEPaBEHCTB

PaBHOCW/ILHOCTb MppauUMoHaibHbIX HepaBeHCTB. MeToabl nx
peLleHns. PellieHne nppaLoHaibHbIX HEPaBeHCTB
MpakTuyeckoe 3aHaTume Ne6. PelleHWe uMppaunoHaibHbIX
ypaBHeHWiA

TeopeTnueckoe saHaTue. [IPUMEHEHNE CBONCTB CTENEHHOM
(OYHKLMN
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MP55, MP56, MP57, P62, MNPy,
MPy8

OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP62, MPy6

OK 04, OK 05, N1P8, J1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, NP62, MNMPy6

OK 04, OK 05, N1P8, JIP33, MP28,
MP30O, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, P62, T1P65

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP62, MP63,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP62, MP63,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP62, MNP63,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP62, MP69,

MPy1, MPy14, MPy15



Tema 2.6.
lNokasaTenscHas
(hYHKLMS, ee
CBOWCTBa

Tema 2.7.
lMoka3aTtenbHble
ypaBHeHus

N HepaBeHCTBa

Tema 2.8.
MprmeHeHne
CBOWCTB
nokasaTesibHOW
(hyHKLMN

Tema 2.9.
Norapugm yncna

CaolicTBa 1 rpadimkmn cTeneHHbIX yHKLUMIA B 3aBUCMMOCTM OT
BMAa Mokasatens. icnonb3oBaHMe CBOWCTB  CTEMEHHOW
(hYHKLMWX NPY PELLEHUN YPaBHEHWIA N HEPABEHCTB
TeopeTuueckoe 3aHvaTue. [lOKasaTenbHas d)yHKLI,I/IFI, eé
CBOICTBA U rpadmk

CreneHb C NpPon3BOJIbHbIM IE||(E.‘I\/IICTBI/ITGI'II:»HblM NnokKasaTtesiem.
Moka3aTenbHas PYHKLMSA, ee CBONCTBA rpadink
TeopeTnueckoe 3aHaTue. [lOKa3aTe/lbHble YypaBHEHUA W
HepaBeHCTBa

PeLleHne nokasaTe/lbHbIX YpaBHEHWI METOAOM YpaBHUBaHMUA
nokasatesiei, MeTOAOM BBeAEHMS HOBOW MepeMeHHOIA.
PellieHMe nokasaTe/ibHbIX HepaBeHCTB

MpakTuueckoe 3aHaTue No7. PelleHMe noOKa3aTeNbHbIX
YPaBHEHWI, CUCTEM YPaBHEHNIA

MpakTuueckoe 3aHaTue Ne8. PelleHMe mMoKa3aTe/lbHbIX
HepaBEHCTB

TeopeTunueckoe 3aHATHE. [MprumeHeHne CBOWCTB
nokasaTesibHOW (PYHKLNN.

PelleHne  nokasaTesibHbIX ypaBHEHI/IVI N  HepaBEHCTB
(hYHKLMOHaIbHO-TparyecKnm MeToL0M

TeopeTuueckoe 3aHaTue. Jlorapugm ymcna

MoHaTve norapudma umcna. OCHOBHOe JilorapumMmUyeckoe
TOXAecTBO. PopMyna nepexoga OT NorapugmMoB Mo OAHOMY
OCHOBaHWIO K norapumam Mo ApyroMy  OCHOBAHUIO.
JecATnyHble M HaTypaibHble norapugmel. [peacTasneHve
norapudgma ¢ Npor3Bo/bHbIM OCHOBaHNEM Yepe3 AeCATUYHbIE U
HaTypa/ibHble
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OK 04, OK 05, /1P8, JTIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, T1P65, MNPy6

OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, INP63, MNPy7

OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MPy7
OK 04, OK 05, /1P8, JTIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MNPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP63, MNP65,
MPy8

OK 04, OK 05, /1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MNP62, TPy6



Tema 2.10.
CBolicTBa
norapugmos

Tema 2.11.

Norapugmmyeckas

(hyHKUMS,
CBOVCTBA
Tema 2.12.

ee

Norapudmunueckie

ypaBHeHuS
HepaBeHCTBa

7

TeopeTnueckoe 3aHATUeE. CsolicTBa norapumos.
Mpeobpa3oBaHre BbIPAXXEHWUIA, COAepPXKaLLMX TOrapUpMbl
CaoiicTBa Norapuegmos. NorapudmmposaHne 7
NOTEHLMPOBaHVe arebpanyeckmx BblpaXeHWd. BbluncneHne
norapugma ymcsa ¢ npom3Bo/bHbIM OCHOBaHVEM
MpakTuyeckoe 3aHaTue Ne9. BbluMcneHne norapupma
yumcna. NorapugpmnposaHve n NnoTeHLMpoBaHme
anirebpanyeckmx BblpaKeHui

TeopeTuueckoe saHaTue. Jlorapugmmyeckas yHKUMA, ee
CBOWACTBa

JNorapugmmnyeckas yHKLMA, ee CBOWCTBa, rpadurk

TeopeTuyeckoe 3aHATUE. |‘|p0CT€I7ILIJI/I€ norapvl(plvmqecme
ypaBHeHWs

MMOHATUA  NPOCTEALLIMX  NOTapUMUYECKUX  YPaBHEHWA.
OcCHOBHbIe TEOPEMBI NPUMEHEHNA METOA0B
norapnummnpoBaHns U NOTEHLMPOBaHNA.

TeopeTuueckoe 3aHaTue. PelleHMe NOrapuPMUYEcKmnx
YPaBHEHWUI Pa3NYHbIMU METO4aMMN

MeTo/ 3amMeHbl MepemMeHHbIX. PelueHWe norapumMuyeckmx
ypaBHeHWI (hYHKLMOHaNIbHO-TpanyecKnM MeToL0M
TeopeTuueckoe 3aHsaTue. PelleHNe OrapuPMmUyecKnx
HepaBeHCTB

PeLLeHme norapuiMUYecKnX HepaBeHCTB

MpakTuyeckoe 3aHATMe Ne10. PelleHue norapugyMmyeckmx
YpPaBHeHWI, CUCTEM YpaBHEHWI

MpakTuyeckoe saHaTne Ne11l. PelleHne norapuyMmyeckKmx
HepaBEHCTB
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OK 04, OK 05, P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, 1P62, MPy6

OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP62, MNMPy6

OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP62, MNMPy6

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP62, P63,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP62, MP63,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP62, MP63,
MPy7

OK 04, OK 05, NP8, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P62, MP63,
MPy7

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

MP30, MP31, MP33, MP36, MP37,



Tema 2.13. TeopeTuueckoe saHaTue. [1pUMeHeHNe norapugpma
Norapugmbl B Vctopus passutua matematuku. Jlorapudmuyeckas cnvpasb
npupoae 1 TexHUKe B Npupoge. Ee maTtemaTnyeckre CBOCTBA

TeopeTnyeckoe  3aHATUE. VMcnonb3oBaHve  rpadkos
(DYHKLMIA A1 MccnesoBaHns NpPoLEeccoB M 3aBUCMMOCTEN

Mcnonb3oBaHne rpatuMkoB (YHKUMA ANns UCCnefoBaHuMs
MPOLECCOB M 3aBUCMMOCTEMN, KOTOpble BO3HMKAKT Mpu
peLleHnn 3afay U3 pasnNyHbIX 06M1acTeil HayKn U peasbHOM

XXN3HN
Tema 2.14. TeopeTuueckoe 3aHaTue. PelleHNe NorapupMmUyeckmnx
MpuMeHeHWe YPaBHEHUI 1 HEePaBEHCTB
norapugmos K KoHTponbHas paboTa

peLLeHNto 3aaau

Pasgen 3. MpsAMble 1 NIOCKOCTW B NPOCTPaHCTBE

Tema 3.1. Teopetuueckoe saHsTue. [ EOMETPUA HA NIIOCKOCTH
[NoBTOpeHne OCHOBHble (Mrypbl, hakTbl 1 TeopeMbl NAaHUMETPUN. Brapl
NIaHNMETPUN. NIOCKNX (PUIyp 1 X MoLLaam

OCHOBHbIe NoHATUA

CTEPEOMETPUN TeopeTnueckoe 3aHATHe. AKCUOMbI CTEPEOMETPUN

CrepeomeTtpua. OCHOBHble MOHATUA CTepeoMeTpUKn. ToukKa,
npsimMas,  MIOCKOCTb,  MNPOCTPaHCTBO.  [loHATME 06
aKCMOMaTUYeCKOM MOCTPOEHUM CTEPEOMETPUU:  aKCMOMBbI
CTEpPeoMeTpun 1 CNeaCTBUS U3 HUX

Tema 3.2. TeopeTuueckoe saHaTue. [apannenbHOCTb NPAMbIX, MPAMON U
Mpambie N NI0CKOCTU
MN/I0OCKOCTU MapannensHble npsamble B NPOCTpaHCTBe. [lapannensHoCTb

B MPOCTPaHCTBE. NpsAMO/ U NAOCKOCTU. [Mpu3HaK MapainenbHoOCT MPSMORA 1
MapannenbHOCTb M0CKOCTY
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MP55, MP56, MP57, TP62, MP63,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP62, MNMP63,
MPy7

OK 01, OK 04, OK 05, /P8, /P33,

MP28, MP30, MP31, MP33, MP36,

MP37, MP55, MP56, MP57, MP62,
MP63, MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP62, MNP63,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MPS55, MP56, MP57, P61, INMP69,
MP612, NMPy14

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

MP30, MP31, MP33, MP36, MP37,

MPS55, MP56, MP57, T1P61, INMP609,
MPy1, NPy14

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P61, NMP69,
MPy1, MNpPy14



NpAMbIX, ﬂpﬂMOﬁ N TeopeTuueckoe 3aHsaTue. B3aMMHOE PacrnonoXKeHne NpPsAMbIX B

NIOCKOCTH,
NIOCKOCTEN

Tema 3.3.
MNepneHankynsp-
HOCTb MPAMbIX U
NIOCKOCTEMN

Tema 3.4.
Yrnbl mexay
NpPsAMbIMUA Y
NA0CKOCTAMMU

Tema 3.5.
Mpambie n
NI0CKOCTA B

MPOCTPaHCTBE
CkpewmBatowpmecs  npsmble.  Tpu  ciyydad  B3avMHOMO
pacrosioXeHnss  MpAMbIX B MPOCTPaHCTBE.  Yr/bl C
COHarpas/ieHHbIMW CTOPOHAMU. YTON MeXAY NPAMbIMU
TeopeTuueckoe 3aHaTue. [1apannenbHOCTb  M/IOCKOCTEN
MapannenbHble  MAIOCKOCTM,  CBOWCTBa  MapasienbHbIX
NAOCKOCTeW. [pocTeilume MNpPOCTPaHCTBEHHbIE (Urypbl Ha
NIOCKOCTW: TeTpasap, Ky6, napannenenunef, MoCTPOeHMe
CeYeHuit

TeopeTuueckoe saHaTue. [1epneHANKYNAPHOCTb MPAMbIX U
M/I0CKOCTEl

MepneHAnKYNAPHOCTb NpAMOoi 7 MI0CKOCTU:
nepneHanKYNspHble MpsAMblE B MNPOCTPaHCTBE, MpsMble
napasinesnbHble N NEPNeHaNKynApHbIe K N1I0CKOCTH, MPU3HaAK
nepneHAVKYNSpHOCT MNPSIMOA U MNOCKOCTW, Teopema o
NPAMOI NepPreHANKYNAPHON NIOCKOCTH

TeopeTuueckoe 3aHaTue. YT/bl B MPOCTPAHCTBE

YI/bl B NPOCTPAHCTBE: Yron Mexay NpsiMor U MI0CKOCTbHO,
[BYTPaHHbIN Yron, MMHENHbIA Yron A8YyrpaHHOro yrna

TeopeTnueckoe 3aHsTue. [epneHANKYNAp U HAKOHHbIE
[MepneHanKynap WM HaK/IOHHbIE: PacCTOAHME OT TOYKM [0
NIOCKOCTK, PacCTOSAHWE OT NPSMOK A0 MAIOCKOCTM, NPOeKLus
(urypbl Ha nAOCKOCTb. [MepneHANKYNApHOCTb MI0CKOCTEN:
NpU3HaK NepneHAnKYNSPHOCTU 4BYX NIOCKOCTeN. Teopema o
TPEX NnepneHAnKynapax

TeopeTunueckoe 3aHsTue. [lpAMble U MNOCKOCTU B
NpaxkTUYecKnX 3agavax
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OK 04, OK 05, J1P8, /1P33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, T1P61, P69,
MPy1,MPy14

OK 04, OK 05, J1P8, N1IP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, TP61, P69,
MPy1, MNMPy14

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MNP61, P69,
MPy1, MNMPyl14

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

MP30, MP31, MP33, MP36, MP37,

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

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

MP30, MP31, MP33, MP36, MP37,

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

OK 01, OK 04, OK 05, MK 1.5., NP8,
NIP33, MP28, MP30, MP31, MP33,
MP36, MP37, MP55, MP56, MP57,
P61, MP69, MPy1, MPy14, MPy15



NPaKTUYECKUX PacrnonoxeHue npambIX 1 NIOCKOCTEN B OKpy>XatroLem Mupe

3afjavax (npupoge, WCKycCTBe, apXUTEKTYpe, TeXHWUKe). PelueHue
MPaKTUKO-OPUEHTMPOBaHHBIX 3ajau

Tema 3.6. Teopetnueckoe 3aHstme. OCHOBHblEe MNPOCTPAHCTBEHHbLIE

OcCHOBHbIe (umrypol

MPOCTPAHCTBEHHble B3aMMHOe pPacrosioXXeHne MpPsSMbIX W MIOCKOCTEA B
urypbl 1M Ux npocTpaHcTee. MocTpoeHWe ceyeHuit

B3aVMOpPaCMooxe

Hue

Pasgen 4. KoopagnHaTbl M BEKTOPbI B NPOCTPaHCTBe

Tema 4.1. TeopeTuueckoe 3aHaTue. BEKTOp Ha MIOCKOCTM U B

BekTopsbl B npocTpaHcTBe

MPOCTPaHCTBe. BekTop Ha niOCKOCTM W B nNpocTpaHcTBe. CoXxeHve U

[JelicTBus ¢ BblUMTaHME BEKTOPOB. YMHOXEHMe BEKTOpa Ha u4uCHo.

BEKTOpamMu Pa3noxeHne BeKTopa No TPEM HEeKOMMIaHapHbIM BEKTOPaM.
MNpaBuno napannenenvnega. PelueHne 3agady, CBA3AHHBLIX C
NPUMeHeHVeM NpaBWn [LeNCTBUMA C BekTopamu. PelueHue
3aflay, CBA3aHHbIX C MPUMEHEHVWEM NpaBun [LeNcTBuiA C
BeKTOpamu

Tema 4.2. TeopeTuueckoe 3aHaTue. [leKapToBa cUCTEMa KOopAuHaT B

KoopauHaTts! B MPOCTPaHCTBE

MpOCTPaHCTBe. MpAMoyronbHas cucTeMa KOoOpAuMHAaT B MPOCTPaHCTBE.

MpocTeiiwme PaccTosiHMe Mexay ABYMs Toukamn. KoopamHaTbl cepefuHbl

3afauv B oTpeska. lMpocTelilune 3agayun B KOOpAMHATax. YToNn Mexay

KoopauHaTax BeKTOpamu. CkanspHoe npon3sBsefeHne BEKTOPOB.
BbluncneHne yrnos mexgy npsMbIMA U MIOCKOCTSMU.
KoopAnHaTHO-BEKTOPHBI MeTO[, npwu peLueHnu

reoMeTpnyeCcKmnx safad
MpakTuueckoe saHaTue Ne12. BbINOMHEHVE [ENCTBUIN Haf
BEKTOPaMu B MPOCTPaHCTBE

OK 01, OK 04, OK 05, MK 1.5, N1P8,
NP33, MP28, MP30, MP31, MP33,
MP36, MP37, MP55, MP56, MP57,
MP61, MNPe69, MPy1, MNMPy14, rNPy15

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, T1P61, MNP613,
MPy17

OK 04, OK 05, J1P8, JTIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, INMPy7

OK 05, JTP14, 1IP23, JTP24, JIP25,
NnP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP12, MP13, MP17, MP18,



Tema 4.3.
MpakTnkKo-
OPWEHTMPOBaHHbIE
3afa4un Ha
KOOpAMHATHOM
M10CKOCTU

Tema 4.4.
PelweHre 3agay Ha
KOOpPAMHATLI n
BEKTOpbI

TeopeTuueckoe 3aHaTue. [1PAKTUKO-OPUEHTUPOBAHHbIE
3324y Ha KOOPAMHATHOM MN0CKOCTH

KoopauHaTHas nNiocKoCTb. BbluncrieHWe paccTosHUA U
nnowagen Ha KOOPAMHATHOM NMIOCKOCTU. KonnmyecTBeHHble
pacyeTbl

MpakTuyeckoe 3aHsaTue Nel3. [lpMMeHeHVMe MeToAda
KOOpAWHAT NpK peLLeHnn NPaKTUKO-OPUEHTUPOBaHHbIX 3a4au

TeopeTuueckoe 3aHaTue. PellieHMe 33434 Ha KOOPAMHATLI U
BEKTOPb!

KoopanHaTHO-BEKTOPHBI MeToz npu peLueHnm
reoMeTpuyeckux 3afad. PelueHne 3agay, CBA3aHHbLIX C
NPUMeHeHVeM npaBun AEWCTBUIA C BeKTopamu. 3ajayn
NJIaHUMETPUN U CTEPEOMETPUN 1 METOAbI UX PeLLEHUS

Pasgen 5. OCHOBbl TPUTOHOMETPUMU. TPUTOHOMETPUYUYECKUE DYHKLUN

Tema 5.1.
OcHOBbI
TPUroOHOMETPUN

TeopeTuueckoe 3aHaTue. |PUTOHOMETPUYECKME (YHKLMM
YMC/I0BOT0 aprymeHTa

TpUroHOMeTpUYecKasi OKPY)XXHOCTb. PagnaHHas Mepa yrna.
OnpefeneHve TPUrOHOMETPUYECKUX (YHKUMIA YMUCNOBOr0O
aprymeHTa 3Haku CUHyca, KOCUHYCa, TaHreHca 1 KoTaHreHca
Nno YETBEPTAM

TeopeTu4vecKkoe 3aHATHUE. 06paTHbIe TPUrOHOMETPUYECKNE
(hYHKLMM YACNOBOrO aprymMeHTa

APKCUHYC, apKKOCUHYC, apKTaHIeHC YMC/IOBOr0 apryMeHTa
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MP19, MP21, MP36, MP42, MP46,
MP61, NMP613, MNPy1, rNPy17, NPy18

OK 01, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, TPy7

OK 01, MK 1.5, NIP14, NIP23, /P24,
NP25, NIP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP61, MP613, MPy1, MPy17,
MPy18

OK 05, /1P14, NP23, JIP24, P25,
NnP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP12, MP13, MP17, MP18,
MP19, MP21, MP36, MP42, MP46,
MP61, MNMP613, MNPy1, rMPy17, rPy18

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

OK 04, OK 05, N1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, P65



Tema 5.2.
OCHOBHbIe
TPUTrOHOMETPUYEC-
Kune TOXaecTBa

TeopeTnueckoe 3aHsaTue. OCHOBHble TPUIOHOMETPUYECKNE
TOXaecTBa

TpuroHomMeTpuyeckme Toxaectsa. CUHYC, KOCUHYC, TaHTEHC
M KOTaHreHC yrnos a u - a

TeopeTuueckoe saHaTue. |PUTOHOMETPUYECKME (DOPMYIIbI
CYMMbI N pa3HOCTU ABYX aprymMeHToB

CuHyC, KOCMHYC W TaHreHC CyMMbl W pasHOCTU [BYX
apryMeHToB. TaHreHc CyMMbl 1 pa3HOCTU apryMeHTOB
TeopeTuueckoe saHaTne. POPMY/bl NPUBELEHUA

dopmynbl NpUBeLeHUS

TeopeTnueckoe 3aHaTne. POPMY b ,CI,BOI‘/’IHOFO aprymeHTa
Mpeobpa3oBaHMe U BbIYWUC/IEHWE YMUC/OBbIX  3HAYEHWN
TPUrOHOMETPUYECKUX  BbIP@XKEHWA C  UCMO/b30BaHMEM
(hopMyn ABOMHOr0 aprymMeHTa, OpMyn NOHMXEHUS CTENEHN
TeopeTunyeckoe 3aHATUeE. I'Ipeo6pa303aH|/|e CYMMbI
TPUTOHOMETPUYECKNX (DYHKLWI

Mpeobpa3oBaHNe CyMMbl TPUrOHOMETPUYECKUX (DYHKLUMIA B
npown3sseeHve 1 NPOU3BELEHUS B CYMMY

MpaKkTuyeckoe 3aHATUE Ne 14. I'Ipeo6pasoBaHme "
BbIYMC/IEHNE YMCMIOBLIX 3HAYEeHWUI TPUTOHOMETPUYECKUX

Bblpa)KeHMVI c MCNoJib30BaHNEM OCHOBHbIX
TPUTOHOMETPUYECKNX TOXKAECTB
TeopeTnyeckoe 3aHATUeE. MpeobpaszoBaHue

TPUTOHOMETPUYECKNX Bblp&)KGHIAI7I
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OK 04, OK 05, /1P8, J1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, MNMPy7

OK 04, OK 05, /1P8, /1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, IMNMPy7

OK 04, OK 05, /1P8, J/1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TPy7

OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, IMNMPy7

OK 04, OK 05, N1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MNPy7

OK 04, OK 05, N1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MNPy7

OK 04, OK 05, N1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TPy7



Tema 5.3.
MNepunoanyeckme
(OYHKUNN.
TpuroHomeTpuyec-
Kune yHKLMK

Tema 5.4.
MpeobpasoBaHne
rpagpukos
TPUroHoMeTpuYyec-
KX (DYHKLIMI
Tema 5.5.
OnucaHwve
MPON3BOACTBEHHbIX
npoLeccoB C
MOMOLLbHO
rpacmkoB hyHKLMI

TeopeTuueckoe 3aHaTue. |PUTOHOMETPMYECKass (YHKLMS
Yy = COS X, €e CBOICTBa 1 rpafmk

Mepuognyeckne  yHkumn. O6GNacTb  onpefeneHus
MHOXXECTBO  3HAYeHWA TPUTOHOMETPUYECKMX  (PYHKLIWIA.
U&THOCTb, HeuéTHOCTb. CBOMCTBA U rpaink QYHKLUM
y =cos X

TeopeTnueckoe 3aHaTWe. |PUTOHOMETPUYECKas (YyHKLMSA
y = sin X, ee CBOICTBa 1 rpafmk

CsoiicTBa 1 rpadmk yHKUMN y = sin X

TeopeTuueckoe 3aHaTue. |PUrOHOMETPUYECKME d)yHKLU/II/I
y =tg X, Y = ctg X, X CBOWCTBa 1 rpafkm

CsolicTBa 1 rpatimkn yHKUMM y = tg X, y = ctg X
TeopeTuyeckoe 3aHATUE. |_|p606pa3OBaHl/Ie rpagukos
TPUrOHOMETPUYECKUX (DYHKLMI

Cxatve u pacTskeHue rpamkoB TPUrOHOMETPUYECKUX
(hYHKUWIA.

Mpeobpa3oBaHue rparkoB TPUFOHOMETPUYECKNX (DYHKLMIA
TeopeTuuyeckoe 3aHATUE. Mcnonb3oBaHue CBOWCTB
TPUFOHOMETPUYECKUX  (DYHKUMIA B MPOeCcCMOoHaNbHbIX

3afavax
OnncaHne nNPoOW3BOACTBEHHbLIX MPOLIECCOB C  MOMOLLbHO
rpacvKoB PYHKLWIA. cnonb3oBaHue CBOVACTB

TPUrOHOMETPUYECKUX  (DYHKUMIA B MPOGeCCUOHATIbHbIX
3afavax

MpakTnyeckoe 3aHATNE Ne 15. OnuncaHune
NMPOV3BOACTBEHHbIX MPOLLECCOB C MOMOLUBIO  TPagKoB

(hyHKLUMIA

TeopeTunyeckoe 3aHATUeE. CsoiicTa " rpagukm
TPUrOHOMETPUYECKUX (DYHKLNI

KoHTponbHas pa6oTa
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OK 04, OK 05, J1P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, T1P65, INMPy8

OK 04, OK 05, J1P8, J1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TP65, NMPy8
OK 04, OK 05, J1P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TP65, NMPy8

OK 04, OK 05, J1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, MNP65, MNPy8

OK 01, MK 15, /IP23, /P24, P25,

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

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

OK 01, MK 1.5, NP23, NIP24, NP25,

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

MP12, MP13, MP17, MP18, MP19,
MP65, MPyS

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP65, MPy8



Tema 5.6.
O6paTHble
TPUrOHOMEeTpUYec-
Kune yHKLMN
Tema 5.7.
TpuroHomeTpuyec-
Kne ypaBHeHUA

Tema 5.8.
TpuroHomeTpuyec-
Kne HepaBeHCTBa

TeopeTnyeckoe 3aHATHE. OﬁpaTHbIe TPUTOHOMETPUYECKNE
(yHKUMN

O6paTHble  (yHKUMKU. O6paTHble  TPUrOHOMETPUYECKME
(hyHKUMK. NIX CBOICTBA M rpatinkum

TeopeTnyeckoe 3aHATKe. PeLleHune ﬂpOCTeﬁmMX
TPUTOHOMETPUYECKNX YpaBHEHWI

PeLLeHVe NPOCTENLIMX TPUTOHOMETPUYECKUX YPaBHEHWIA
TeopeTuueckoe 3aHsiTue. PELUEHWE TPUTOHOMETPUYECKMX
ypaBHEHWI

MeTtoz pasnoXxeHus Ha  MHOXUTenu. PeLueHne
TPUrOHOMETPUYECKUX YPaBHEHWIA METOLOM pPa3/ioXKeHust Ha
MHOXUTENN. MeTog BBeeHWst HOBOW NnepeMeHHON. PelueHune
TPUrOHOMETPUYECKNX YPaBHEHWIA METOAOM BBEAEHUS HOBOM
nepemeHHoW

TeopeTuueckoe 3aHsATuHeE. OpHopoaHble
TPUrOHOMETPUYECKME YPaBHEHNA

OfHOpOAHbIE  TPUrOHOMETPUYECKME YPaBHEHUS  MepBOiA
crerneHn. OfAHOPOAHblE TPUTOHOMETPUYECKUE YpaBHEHUA
BTOPOI CTeneHn

[MpakTnyeckoe 3aHATHE Ne 16. PeLueHuns
TPUrOHOMETPUYECKNX YPaBHEHNIA OCHOBHbIMU METOAaMM

TeopeTuueckoe 3aHATue. PeLUeHWE TPUTOHOMETPUYECKUX

HEepPaBEeHCTB
PelleHMe NPOCTEMALLNX TPUTOHOMETPUYECKMX HEPABEHCTB C
MOMOLLbHO eANHNYHOI OKPY>KHOCTM. PelleHve

TPUTOHOMETPUYECKNX HEPAaBEHCTB OCHOBHbLIMW METOAAMU

Pasgen 6. MponsBogHas PYHKLWMK, ee NPUMEHeEHMKE

Tema 6.1.
MOHOTOHHOCTb

(QOYHKUMN.

TeopeTuueckoe 3aHATWKe. MOHOTOHHOCTL  (hyHKLWMW.
OKCTpeMyMbl
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OK 04, OK 05, J1IP8, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, TP63, TMPy6,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, IMP63, MPy7

OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MPy7

OK 04, OK 05, N1P8, J1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MPy7

OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MPy7

OK 04, OK 05, N1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TP63, MPy7

OK 04, OK 05, /1P8, JTIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TPy9



OKCTpeMyMbl
(OYHKUMKN. TOUKM
3KCTpemyma

Tema 6.2. lMoHATHE
0 HenpepbIBHOCTY

hyHKUMN

Tema 6.3.
lNpounssogHas

hyHKLMN

Tema 6.4.
"eoMeTpuryecKuin
CMbICN
NPOV3BOAHOM

IMPOMEXYTKM MOHOTOHHOCTM  (PYHKUMK. MakCcumymbl 1
MUHUMYMbI (OYHKUMK. HanbonbLuUee N HaMeHbLLIEE 3HAYEHNE
(OYHKLUMN Ha NPOMEXYTKe

TeopeTnueckoe 3aHATUeE. MeTog MNHTEPBasioB
Vicnonb3oBaHne  MeTOoAa  WHTEPBa/IOB AN PeLUeHus
HepaBeHCTB

MpakTuyeckoe 3aHaTme Nel7. PelleHMe HepaBeHCTB
METOI0M NHTEPBaA/10B

TeopeTuueckoe 3aHaTue. HeNpPepbIBHOCTb yHKUMN
MoHATUE HenpepbIBHON (yHKuuU. CBOWCTBa HenpepbIBHOWM

(OYHKUMN

TeopeTnueckoe saHaTue. [1POM3BOAHAA (DYHKLUN

3ajaun, npvBOAALIME K MOHSATUHO MNPOM3BOAHON. Cxema
BbIUYMCNEHNA MPOU3BOAHON. [MPOM3BOAHbIE 3N1EMEHTAPHbIX
(hyHKUMiA. OCHOBHbIE NpaBwuia AnggepeHLpoBaHIs.
TeopeTuueckoe 3aHaTue. BblUMCNEHME NPON3BOAHBIX
BbluucneHve  MpPoM3BOAHLIX € MOMOLLbKD  MpaBun
anddepeHumposaHms. Mpon3BoaHas CMOXHOW U 06paTHOM
(hyHKLMI

TeopeTnueckoe 3aHATUeE. reOMETpI/IHECKMﬁ CMbIC/
NPOV3BOAHON

"eoMeTpPUYECKMIA CMbICNT MPOU3BOAHON (DYHKLMW - YT/I0BOM
KO3(D(OMLIMEHT KacaTe/lbHOM K rpadky (hyHKLUM B TOUKe
TeopeTuueckoe 3aHATUe. YPaBHEHME KacaTe/lbHON K
rpaguky QyHKLM

ANTOpUTM COCTaB/IEHNS YPaBHEHUS KacaTe/lbHOW K rpafmky

(yHKLnK y=F(x)
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OK 04, OK 05, JIP8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP614, MPy1
OK 04, OK 05, /IP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP614, MPy1
OK 04, OK 05, /IP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP64, MPys8,
MPytO

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

OK 04, OK 05, J1P8, J/1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, P64, TNPyHO

OK 04, OK 05, /1P8, /1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, 1P64, MNMPyHO

OK 04, OK 05, J1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, MP64, MNPytO



Tema 6.5.
Pun3nyecknii
CMbIC/I
NPOU3BOAHON B
npogeccroHasb-
HbIX 3a/a4ax
Tema 6.6.
MprMeHeHMe
NpPOV3BOAHON K
1ccnefoBaHnio
(hYHKUMIA Ha
MOHOTOHHOCTb U
3KCTPEMYMbI

Tema 6.7.
ViccneposaHue
(hyHKLMI
NnocTpoeHmne
rpagpukos

Tema 6.8.
Hanbonbluee
HaMeHbLLee

n

MpakTuueckoe 3aHaTue Ne 18. PeLleHne 3a4a4 (hn3n4eckoro
coflepXKaHusl ¢ NOMOLLbHO MEePBOK NPOU3BOLHOM

TeopeTudeckoe 3aHaTue. MOHOTOHHOCTb (DYHKLUMW. TOYKM
3KCTpeMyMa

Bo3spactaHne 1 yOblBaHWe  (OYHKUWW,  COOTBETCTBUE
BO3pacTaHUs M YOblBaHUA (DYHKLMW 3HAKY MPOV3BOAHOM.
TouKkmM 3KCTpeMyMa. 3afaym Ha MakCMMyM U MUHUMYM
TeopeTnueckoe 3aHaTue. [IpMMeEHeHUe I'IpOI/IBBO,IJ,HOI\/'I K
ncecnefoBaHNo PYHKLMIA

MprMeHeHe NPOM3BOLHOM K WCCNEeLOBaHUI0 (PYHKUMIA Ha
MOHOTOHHOCTb U 3KCTPEMYMbI

TeopeTnueckoe 3aHaTue. lccnegosaHne (byHKLI,I/II\/'I "
NMOCTPOeHMe rpadinkoB

ANTopuMTM  UCCNefoBaHns  (DYHKUMA € MOMOLLbIO
NPOU3BOLAHOM

TeopeTuyeckoe 3aHATHKE. MocTpoeHwne rpaukos
MHOrouysieHoB [1ocTpoeHMe rpa)MkoB MHOIQ4YEHOB C
MCMoJsib30BaHWEM arnnapara MaTeMaTU4eCKOro aHasmsa

MpakTudeckoe 3aHaTue Nel19. liccnefoBaHue beHKLI,I/Iﬁ "
MOCTPOEHUA UX rPafrKOB ¢ MOMOLLbIO MPON3BOLHOM

TeopeTuyeckoe 3aHaTue. Hambonbliee © HaMMeHbLUee
3HayYeHWs (DYHKLUUN

Haxo>K,quv|e HanOOMbLUETO W  HAMMEHbLLEro 3HAYeHus
(yHKUMM Ha OTpe3ke. [pvMeHeHVe MPOU3BOAHON ANs
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OK 01, MK 2.3, NP23, IP24, JIP25,
NIP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP64, MPyHO, MPy18

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, T1P64, INPyS8,
MPyHO

OK 04, OK 05, N1P8, JTIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P64, TPy8,
MPyHO

OK 04, OK 05, J1IP8, JTP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, NMP64, INMPy8,
MPyHO

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP64, MNPy8,
MPyHO

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P64, NMPy8,
MPyHO

OK 04, OK 05, J1P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, 1NP64, MNPyHO



3HayYeHNa yHKUUK
Ha OTpeske

Tema 6.9.
HaxoxaeHne
OMTUMa/IbHOr0
pesynbTarta c
NMOMOLLbHO
Npou3BOAHON B
MPaKTUYECKMX
3afjaya

Tema 6.10.
PelleHune 3ajad.
Mpoun3soaHasn
(QyHKLMN, ee
NPUMEHeHNe

HaxXOXAEHUA Hauyyllero peLleHns B NpuKIagHbIX 3agadax,
AN onpefeneHns CKopocTu npouecca, 3afaHHoro hopmysiow
NN rpagurikom

TeopeTuyeckoe 3aHaTue. [IpUMEHeHUe I'IpOI/I380,CI,HOI7I
(PYHKLMKN NPU peLLeHnn 3a4a4 Ha onTumMmnsaumio
HaxoxaeHne HambOnbLIEro W HaMMEHbLLEro  3HauYeHui
(hYHKUMIA NpU peLLeHnm 3a4a4 Ha ONTUMM3aLMIo

TeopeTuueckoe 3aHaTue. PelleHWe NpPUKNagHbIX 3aga4y C
MOMOLLbHO NMPOV3BOAHOM

MpuknagHble  3afauw, B TOM 4yucne  couuasibHO-
9KOHOMMYECKOTO M (PU3MYECKOr0 XapakTepa, WX peLleHue
cpeacTtBaMn MaTeMaTMYECKOro aHanM3a

MpakTuueckoe 3aHAaTUe Ne20. HaxoXaeHMe oNnTUMaIbHOIO
pesynbTata C MOMOLLGIO MPOU3BOAHOW B MNPAKTUYECKUX
3apavax

TeopeTuueckoe saHaTue. AuddepeHUMpoBaHme (QYHKLNIA
WccnepoBaHve  (OyHKUMIA € NMOMOLLLIO  NMPOW3BOAHOIA.
Han6obLuee N HauMeHbLLee 3HaUeHUs YHKLMN

KoHTponbHas pa6oTa

Pasgen 7. MHoOrorpaHHUKu v Tesia BpaweHus

Tema 7.1.
MHororpaHHuKm

Tema 7.2.

TeopeTuueckoe saHaTue. MHOMOrpaHHUKN
MHororpaHHble yribl. [ToHATME MHOrorpaHHuKa. Bbinyknble
MHOrorpaHHuKN. Pa3BeépTka MHOrorpaHHUKa.

TeopeTuueckoe sanaTue. [1pn3ma
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OK 01, MK 2.3, /IP23, IP24, NP25,
NP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP64, MPyHO, MPy18
OK 01, MK 2.3, /IP23, IP24, NP25,
NP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP64, MPyO, MPy18
OK 01, MK 2.3, NIP23, /P24, IP25,
NP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP64, MPyO, MPyO

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

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P61, MP6IO,
MPy14

OK 04, OK 05, MP61, MP6HO, MPy14



Mpusma. Mpavasa n
npasunbHas
npu3Mbl

Tema 7.3.
Mapannenenunes,
Ky6

Tema 7.4.
Mupamnga.
lNpaBunbHas
nupamuaa.
YceuyeHHas
nupamuaa
Tema 7.5.
bokoBasa 1 nonHasa
NMoBEPXHOCTb
npu3sMmbl,
nupaMmuzbl
Tema 7.6.
[BmxeHne B
NpoCTpaHCTBe.
CunmmeTpus B
NpoCTPaHCTBe
Tema 7.7.
NpaBunbHbIE
MHOTOrpaHHUKN,
NX CBOICTBA

OnpegeneHvie npusmbl. Mpsmas U npaBuUibHas NPU3MbL.
HaknoHHas npuama. OCHOBHbIE 3/1EMEHTHI

TeopeTuueckoe sauatue. [Napannenenunes, Kyo.
Mapannenenunes, CBOWCTBA npAMOyro/sibHOro

napannenenuneaa, ky6. CeueHue Ky6a, napannenenuneaa

TeopeTuueckoe saHsaTue. [Mpammga

OnpepeneHve nnupamuasbl. MpaBunbHas nupamunga.
YceuéHHas nupammnga. TeTpasgp. OCHOBHblE 3/IEMEHTDI.
CeueHue nupamunabl. BbluncneHme 3/1eMeHTOB

MHOIrOrpaHHMKOB: pé6pa, anaroHasn, yribl

TeopeTuueckoe saHaTue. BOKOBas M MONHAA MOBEPXHOCTb
Mpu3Mbl, NMpamuasbl

Mnowanb OGOKOBOW W MOMHOW MOBEPXHOCTU  MPU3MBI,
nupaMunabl.

TeopeTuueckoe saHsTue. [BKeHNe. CUMMeTpus
[BuxXeHne B npocTpaHcTBe. CUMMETPUA B MPOCTPaHCTBE:
CMMMETPNUA OTHOCUTE/IBHO TOYKWN, I'IpﬂMOVI, MNJ0CKOCTW.
ANeMeHTbl CMMMETPUN B NpaMuax, napannenenunesax

TeopeTuueckoe 3aHaTue. [1paBUIbHbIE MHOTOrPaHHUKK

[MoHATMe NpaBUILHOro MHOrOrpaHHKKa; npasuibHaa npusma
N nNpaBWnbHasa nNupamMupa; npaBubHaa  TPeyrosbHas
nMpaMuia n npasu/bHbIA TeTpasgp; Ky6. MpefcrasneHne o
NpPaBWbHbIX MHOTOrpaHHUKax: OKTa3jp, [JoAeKasfp U
nKocasgp. Teopema Oiinepa. [BMXXEHME B MPOCTPaHCTBe.
ONemMeHTbl CUMMEeTPUM B NPaBu/ibHbIX MHOTOrpaHHMKax

o1

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P61, MP610,
MPy14

OK 04, OK 05, /P8, NIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P61, MP610,
MPy14

OK 04, OK 05, /P8, NIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

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

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, MP610,
MPy14, MPy16

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

MP30, MP31, MP33, MP36, MP37,

MPS55, MP56, MP57, TP61, MP610,
MPyl14



Tema 7.8.
CummeTpuma B
npodeccun.
CeyeHnus
MHOrorpaHHWKoB B
npogeccroHasb-
HbIX 3afa4ax

Tema 7.9.
LnnnHap, ero
cocTaBnstoLLye.
CeyeHue unnmHapa

Tema 7.10.
KoHyc, ero
cocTaBnstoLLue.
CeueHure KOHyca

Tema 7.11.

Y CeUeHHbI KOHYC.
CeueHue
yCe4yeHHOro KoHyca
Tema 7.12.

TeopeTuueckoe sanaTue. CUMMETPUA B Npodeccum
CummeTpus B NPUPOAE, apXUTEKTYpe, TEXHWKe, B ObITy, B
npogeccun. Mcnonb3oBaHne ABMXKEHWUIA B NPOCTPAHCTBE Mput
peLleHnn npodeccroHanbHbIX 3aaau.

Teopetnueckoe 3saHaTue. CeYeHUA B MPOKECCUOHASTbHBIX
3afavax

CeuyeHnss npuaMbl 1 nupaMuibl.  1OCTPOeHWE  CeyveHwui
MHOrorpaHHMKOB, UCMNO/b3yA METO/ CneoB.

TeopeTuyeckoe 3aHATue. BbIMNOMHEHME BbIHOCHbIX MIOCKUX
yepTeXeNn

BbINOMHEHME BbIHOCHbLIX MIOCKUX YepTeXenh U3 PUCYHKOB
NPOCTbIX 06bEMHBIX (hUryp (BUA CBEPXY, COOKY, CHU3Y)

TeopeTuueckoe 3aHatTue. LWANMHAP W €ro OCHOBHbIE
anemeHTbl. CeyeHne UnanHapa

LInnnHAp » ero OCHOBHblE 3neMeHTbl. OCHOBaHWA, BbICOTa,
obpasytollas, passepTka. CeyeHUs M PasBEPTKM LUINHAPA.
OceBble CeyeHus 1 ceyeHKs, napaniesnibHble OCHOBaHMIO
TeopeTuueckoe 3aHsaTue. KOHYC, €ro COCTaBAfAOLLME.
CeuyeHne KoHyca

KoHyc 1 ero anemeHTbl. CeyeHue KoHyca (napannefnbHoe
OCHOBaHMIO WM NPOXOAsLlee 4epe3 BEPLUMHY), KOHUYECKMe
ceyeHus. Pa3BepTKa KOHyca

TeopeTuueckoe 3aHATMe. YCEUEHHbIN KoHyc. CeyeHune
yCeYEeHHOro KoHyca

YceueHHbIi KoHyc. Ero o6pasytowas un BbicoTa. CeyeHue
yCe4yeHHOro KoHyca

Teopetuueckoe 3anstue. LLlap n ccbepa, NX cevyeHuns
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OK 01, MK 1.5, IP14, NP23, NP24,
npP25, 1IP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, INMP61, MP610, MNPy14, MNMPy16
OK 01, MK 1.5, 1IP14, NP23, J1P24,
npP25, 1IP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, P61, MP610, MNMPy14, MNPy16
OK 01, MK 1.5, /IP14, NP23, J1P24,
npP25, 126, MP1, MP2, MP3, MP4,
MPS5, MP6, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, P61, MNMP610, MNPy14, MNPy16

OK 04, OK 05, /1P8, N1P33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, INMP610,
MPy14

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, MP610,
MPy14

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, MP610,
MPy14

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

MP30, MP31, MP33, MP36, MP37,



LLlap v cthepa, mx
ceyeHus

Tema 7.13.
MoHATKe 06
ob6beme Tena.
O6bembI
MHOTrOrpaHHMKOB U
Ten BpalleHns

Tema 7.14.
O6bembl 1
nnowiagm
NMoOBEepPXHOCTe
NoAo6HbIX TeN
Tema 7.15.
Kom6uHauun
MHOTOrpaHHNKOB 1
TeN BpaleHus

Tema 7.16.
KombunHaymn
reoMeTPUYECKMX
TeNl Ha NPaKTuKe

Cepa ¥ wWwap: LUeHTp, paguyc, [AuameTp; nnolaib
MoBepXHOCTM cepbl. B3aviMHOe pacnosioXeHue cdepbl U
MNOCKOCTK; KacaTe/nbHas NI0CKOCTb K chepe. V306paxkeHue
cthepsl, Wwapa Ha nnockoctn. CeyeHns wapa

TeopeTuyeckoe zaHaTue. OOBLEMDI MHOIOrpaHHMKOB U Ten
BpaLLeHus

MoHsATve 06 06béme. OCHOBHble CBOWCTBA OOBLEMOB Tesl.
O6BEM nupamMuibl, NPU3Mbl LUNNHAPA, KOHyca. O6bEM Luapa
1 nnowaas cepsl

MpakTuyeckoe 3aHsaTue Ne21. PellleHne 3a4a4 NpuKnagHoro
XapakTepa Ha BbluMCeHne 00BbEMOB reOMETPUYECKNX TeJT

TeopeTnyeckoe 3aHATHE. I_IO,CI,06HbIe Tena B NPOCTPaHCTBE
Mono6bHble Tena s npocTpaHCTBE. COOTHOLLEHUS Mexay
NoLWaaaMm noBepxHOCTeR 1 06bEMamMM NOJO6HbIX TeN

TeopeTuueckoe saHatue. KOMBUHALMM MHOrOrpPaHHUKOB U
Ten BpaLleHuns

MHoOrorpaHHuK,  onucaHHbliAi  Okoso  cihepbl.  Cdepa,
BNMMcaHHass B MHOrorpaHHUK wWnan B TeNo BpalleHus.
MHororpaHHuK, BN1CaHHbIM B TeNO BpaLLeHus
TeopeTuueckoe 3aHaTue. lICNOMb30BaHME KOM6I/IHaLI,VII7I
MHOrorpaHHMKOB W TeJ BpalleHNA Ha NPaKTUKe
cnonb3oBaHne KOMOGWHAUMIA  MHOTOrPaHHWKOB W Ten
BpaLLeHMs B NPAKTMKO-OPUEHTUPOBAHHbLIX 3a8fa4ax
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MP55, MP56, MP57, MP61, MP610,
MPy14

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

MP30, MP31, MP33, MP36, MP37,

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

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P61, MP610,
MPy14, MPy15

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

MP30, MP31, MP33, MP36, MP37,

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

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, MP611,
MPy15

OK 01, MK 2.3, /IP23, /IP24, JIP25,
NP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP61, MP610, MPy14, MPy15,
MPy18



MpakTuueckoe 3aHaTue Ne22. PellieHne 3a4a4 NpuKNagHoro
XapakTepa Ha BblUMC/EHME NoWlageil  NOBEPXHOCTEN
reOMETPUYHECKNX TEN

Pasgen 8. MepBoo6pasHas GhyHKLMW, ee NTPUMEHEHUE

Tema 8.1.
MepBoo6pasHas

(OYHKLMM

Tema 8.2.

Mnowwaab
KPVBO/TMHEHOM
Tpanewun.
dopmyna HboTOHa
- NeibHnua

TeopeTnyeckoe 3aHATUE. I'IepBooﬁpasHaﬂ (hYHKLMN.
MpaBrna HaxoXaeHWs NepBo06PasHbIX

3agia4a 0 BOCCTAHOB/IEHWNM 3aKOHA ABVXKEHWSI MO W3BECTHOM
ckopoctu. TloHsATME WHTEerpupoBaHmns. O3HaKoMeHWe C
NMOHATUEM MHTerpana u nepoobpasHoin ans yHKummn y=Ff(x).
PeleHue 3a1a4 Ha CBA3b NepBO0OOPa3HON M ee MPOM3BOAHONA,
BbIUYMCNEHVE NEPBOOOPA3HOM ANA AaHHON yHKUMK. Tabnuua
(opMyn AN HaXOXAeHWs  MnepBoOOpasHbiX.  W3yueHve
npasw/a BbIYMCNEHNA NEePBOOOPA3HON

TeopeTnyeckoe 3aHsATHUE. Heonpep,GHEHHblﬁ MHTErpan
HeonpeaenéHHbIn MHTerpan v ero CBOWCTBa. MHTerpanbl ot
OCHOBHbIX 3/lEMeHTapHbIX (YHKUMIA HenocpeicTBEHHOE
nHTerpmposaHune. VHTerpupoBaHve (YHKUMIA  METOAOM
3aMeHbl NepeMeHHOM

TeopeTunueckoe 3aHaTue. VIHTErpupoBaHue d)yHKLlVIVI
METOA0M 3aMeHbl NepeMeHHOiA

VHTerpmpoBaHme QyHKUMIA METOA0M 3aMeHbl NepeMEHHO
TeopeTuueckoe 3aHaTue. [lnowadab  KPUBOINHEHOM
Tpaneymn. dopmyna HetoToHa - JleibHULa

3afjaumn, NpMBOAALLME K NMOHATUIO OMpPefesieHHOro UHTerpana
- 0 BbIYMC/NEHUW NNOLWAAWN KPWBOJIMHEMHOW Tpaneuuu, o
nepemMeLLeHnn TOYKK. ToHATVE onpefenéHHOro WMHTerpana.
CeOMETPUYECKNIA U (IM3NYECKUIA CMbIC/T OMNpefesieHHOro
nHterpana. ®opmyna HetoToHa— JleibHmua
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OK 01, MK 2.3, NIP23, NP24, JIP25,
NIP26, 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, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P64, MNPyHO

OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P64, MNPyHO

OK 04, OK 05, /1P8, J1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, P64, MNMPytO

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



TeopeTuueckoe 3aHaTue. [EOMETPUYECKUE MNPUIOXKEHNS
onpedeneHHOro NHTerpana

TeopeTuveckoe 3aHaTue. BbluMCNEHME ONpeaeneHHOro
VHTErpana

BbluncneHme UMHTerpasioB MeTOLOM  HemnocpeACcTBEHHOro
NHTerpmposaHus. CBOICTBa ONpeAeneHHOro nHTerpaa

Tema 8.3. MpakKTuueckoe 3aHATHE Ne23. PelueHve 3afau
OnpepaeneHHbIi reOMETPUYECKOTrO COZIEPKaHMA C MOMOLLBIO  OMNpPeeéHHOTo
MHTErpas1 B NHTEerpaia

NPohecCUOHaNbHO

NeATeNbHOCTM 1

XU3HU MpakTuueckoe saHaTue Ne24. PelleHne 3a4a4 pU3nM4ecKoro

COZIEPXKAHWS C MOMOLLbHO ONpefeNéHHONo MHTerpana

Tema 8.4. TeopeTnueckoe 3aHATHE. [MprmeHeHne NOHATNA
PelleHue 3afa4 Ha  OMpefeneHHOro UHTerpana B 3KOHOMUKE

HaxoXzeHwe MpMMeHeHWe  MOHATUA  ONpefeNeHHOro  WHTerpana B
nepBoo6pasHON N 3KOHOMMUKE: HaxoXzaeHve  obbema  MPOW3BEAEHHOW
ee npYMeHeHve NpoAyKLUW, onpeseneHre JUCKOHTUPOBAHHOIO fOX04a

KoHTponbHas pa6oTa

Pasgen 9. Teopusi BePOATHOCTE M cTaTUCTUKA

Tema 9.1. Teopetuueckoe saHatue. CTaTUCTUKA

MpeacTasneHme MpeAcTaBneHne [aHHbIX C MOMOLLbIO TabiuL, U Auarpamm.
[aHHbIX 1 CpefHee apu(METUYECKOe, MeAuaHa, Havbonbliee U
onumcatesbHad HanMeHblLlee 3HayeHud, pasmMax, Aucnepcua, CTaHAapTHOE
CTaTUCTUKa OTKJTOHEHWE YNCTOBbIX Ha60pOB
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OK 04, OK 05, /1P8, JTIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P64, TPyHO

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

OK 01, MK 1.5, N1P14, JIP23, J1P24,
npP25, NP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP64, MNMPyHO, MNMPy18
OK 01, MK 1.5, 1P14, JIP23, NNP24,
NnP25, NP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, INMP64, IMNMPyHO, MNPy18

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

OK 02, OK 03, /1P26, MP8, MP17,
MP67, NMPyrO



Tema 9.2.
CocrasneHue
Tabnmy, n
Amarpamm Ha
NpakTuK

Tema 9.3.
Onepaumu Hag
COObITUAMK, HaL
BEPOATHOCTAMM.
YcnoBHas
BEPOATHOCTb

TeopeTuueckoe 3aHaTme. OOpaboTKa CTATUCTUYECKUX
AaHHbIX

MepBunyHas obpaboTka CTaTUCTUYECKUX [aHHbIX.
pacmueckoe WX MpeacTaBneHne. HaxoxaeHue CcpegHnX
XapaKTepuCTNK, HabnogaeMbiX  AaHHbIX.  [1puMeHeHune
CTaTUCTUYECKNX METOA0B A1 peLIeHnA I'IpO(beCCI/IOHaJ'IbeIX
3afau

MpakTuueckoe 3aHsaTme Ne25. CoCTaBneHue T:’:IGI'II/ILII "
AmarpaMm Ha npakTuke

TeopeTuueckoe 3aHsaTue. BEPOATHOCTL COOLITUSA
CnyyaliHbli  onbIT.  CniyyaliHoe co6bITMe. [1poCcTpaHCTBO
aNemMeHTapHbIX  MCxofoB.  Knaccugmkaums — COObITUNA.
Onepaumn Hafg CcoObITUAMKU: MepeceyeHne, 06beanHEHMe,
NPOTUBOMONOXHbIE  CO6bITMS.  [uarpammbl  Jiinepa.
BeposTHOCTb CNy4valiHOro CcobbITMS. BAM30CTb 4acTOThbl U
BEPOATHOCTY COObITWIA. CnyuaiHble OMbITbl C
PaBHOBO3MOXXHbIMY 3/leMeHTapHbIMU COObITUAMM.
BepoATHOCTM COObLITUIA B OMbITaX C PaBHOBO3MOXHbIMU
3NEMEHTaPHbIMN COOLITUSIMN.

TeopeTu4veckoe 3aHATHE. HaxoxpgeHvne  BepoATHOCTU
CNy4yainHoro cobbITus

PelleHne 3afja4 Ha HaxoXAeHue BepPOSTHOCTW CllyyYalHOro
CO6bITHS

TeopeTunueckoe 3aHaTMe. OCHOBHble TeEOpPeMbl Teopuu
BEPOSITHOCTEW

CnoxeHve  BEPOSATHOCTEM He3aBucumble  COObITUA.
YMHOXEeHWEe BEPOATHOCTEN. Y CNOBHAA BEPOATHOCTb.

56

OK 01, OK 03, MK 2.3, N1IP23, J1P24,
npP25, NP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP10, MP12, MP13,
MP17, MP18, MP19, MP21, MP36,
MP42, MP46, P67, MPy12, MNMPy18

OK 01, OK 03, MK 2.3, J1IP23, J1P24,
npP25, NP26, MP1, MP2, MP3, MP4,
MPS5, MP6, MP10, MP12, MP13,
MP17, MP18, MP19, MP21, MP36,
MP42, MP46, INMP67, MNMPy12, MNPy18

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

OK 02, OK 03, /1P26, MP8, MP17,
P68, MNMPy13

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



Tema 9.4.
SNeMeHThI
KOMOUHATOPVKN

Tema 9.5.
BepoATHOCTL B
npogeccroHab-
HbIX 3aga4ax

Tema 9.6.

Cepun
nocnefoBaTe/bHbIX
NCMbITaHWNI

Tema 9.7.
CnyuaiiHble
BeJIMYMHbI "
pacnpegeneHus.
MaTemaTunyeckoe
oXngaHue

TeopeTnueckoe 3aHsaTue. JNIEMEHTbI KOMOUHATOPUKM
KombuHaTopHOe npaBmno yYMHOXeHWs. [lepecTaHOBKM U
(pakTOopWan. Yucno coveTaHMin M pasMelleHuin. PelueHue
3af@a4 Ha noAcyeT uumcna MNepecTaHOBOK, COYETaHWA U
pasMeLLLeHNIA

TeopeTuyeckoe saHaTue. bUHOM HblOTOHA

TpeyronbHKK Mackans. ®opmyna 6uHoma HbloTOHa

TeopeTnyeckoe 3aHATHE. BepoATHOCTb B
NPOMeCCUOHasbHbIX 3afa4ax

BbluncneHne BepPOATHOCTEN C  WCMOMb30BaHWEM  (DOPMYT
KOMOMHaTOpMKK.  OueHKa  BEPOATHOCTM  COObITMA B
NPOheCcCMOHaNbHOIA LleaTeNlbHOCTH. PeLueHwve
NPOMECCUOHabHbIX 3a/1a4 Ha BEPOSITHOCTb COObITUSA
MpakTuyeckoe saHAaTUe Ne 26. INprMMeHeHNe BEPOATHOCTHbIX
MEeTOZO0B MpY peLleHnn NpPakTUYecKux 3agau

TeopeTuyeckoe 3aHaTUe. [TOBTOPHbIE UCMbITAHUA
BuHapHbLIN cnyyaiHbIi ONbIT (UCNbITaHKE), YCMeX U Heygada.
HeszaBucumble ncnbiTaHns. Cepuns HE3aBUCUMbIX UCMbITaHWI
Jo nepsoro ycnexa. Cepusi HE3aBUCUMbIX UCMbITaHWI
bepHynnn

TeopeTuyeckoe 3aHaTue. [IUCKpPETHaA cnyanHaﬂ BEMNYMNHa
Bugbl cnydaitHbiX BennumH.  OnpefeneHne OUCKPETHOM
CNyYaliHOM BeMYMHBL. 3aKOH pacrnpegeneHnst AUCKPeTHOW
CNyYanHoMm BE/INYMHBI. MonuroH pacrnpegeneHus
BEpPOSATHOCTeN. PYHKUWSA pacnpeseneHns

TeopeTuyeckoe 3aHsaTue. UYUCMIOBble XapaKTEPUCTUKU
ONCKPETHOW ClyYaliHOM Be/IMYMHBI
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OK 02, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, NMPy4

OK 02, OK 05, J1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, IPy4

OK 01, OK 03, MK 2.3, 1P23, J1IP24,
npP25, 1P26, MP1, MP2, MP3, MP4,
MPS5, MP6, MP10, MP12, MPI,
MP17, MP18, MP19, MP21, MP36,
MP42, MP46, MNP68, NMPyW, MNMPy18

OK 01, OK 03, MK 2.3, J1P23, /1P24,
NnpP25, J1IP26, MP1, MP2, MP3, MP4,
MPS5, MP6, MP10, MP12, MP13,
MP17, MP18, MP19, MP21, MP36,
MP42, MP46, MNP68, NMPyW, MNMPy18

OK 03, /1P26, MP8, MP17, I'P68,

MPyn

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

P67, MPy12

OK 02, OK 03, /1P26, MP8, MP17,
MP67, NPy12



cny4aiiHom YncnoBbIX — XapakKTepucTUKM  OUCKPETHOM  ClyYaiiHoM

BE/IMYMHBI BE/IMYMHDI
TeopeTnyeckoe 3aHATHMeE. [MpnmeHeHne YNCNOBbIX
XapaKTepuUCTUK
MpyMepbl NPUMEHEHNA MATEMATUYECKOr0 OXXWAAHWSA, B TOM
yncne B 3afa4ax M3 NoBCeAHEBHON XM3HW. MaTematnyeckoe
oXugaHue OMHapHOM cny4aiiHou BE/IMYMHBI.
MaTemaTnyeckoe OXuaHue CyMMbl ClyYalHbIX BEINYMH.
"eoMeTpMUecKoe, runepreoMeTpuyeckoe 1 OGUHOMMATbHOE
pacripegeneHuns. MaTemaTMyecKoe OXufaHwe W Aucrnepcus
reoMeTpUYecKoro 1 GUHOMUaILHOTO pacnpeaeneHuns
MpakTuueckoe 3aHaTme No27. HaxoXaeHWe YUCNOBbIX
XapaKTepUCTUK AUCKPETHON CMyYainHON BENMUYNHBI

Tema 9.8. TeopeTuueckoe 3aHAaTHe. 3aKOH BOMbLUMX Yncen

3aKoH 60/1bLINX 3akoH OONbLWINX YWMCeN U ero pofib B Hayke, Mpupoge W
yumcen o6LecTBe. BbIBOPOUHbIN MeTO/ UCCNe10BaHNIA
HenpepbiBHbIE TeopeTnyeckoe 3aHATHE. HenpepbiBHblE  CyYaiiHble
cnyqaﬁHble BENMNYUHBI

BE/IMYMHbI Mpumepbl HEMPEPbIBHbIX CAyYalHbIX BEIUUYUH. DYHKUWSA
(pacnpeseneHus). NAOTHOCTW pacnpefeneHns. PaBHOMepHOe pacripegenieHve u
HopmasibHoe ero ceorcTea. MoHATME 0 HOPMaNbHOM pacnpesenieHnm
pacnpeneneHune

Pasgen 10. MaTeMaTM4YeCKNn NpaKTUKYM

Tema 10.1. TeopeTuueckoe 3aHaTue. MaTpuupl

MaTtpuubl 1 Matpuupl. Bugbl matpuy. [eiAcTBuMs Haf maTpuulamu.
onpeaenuTen MprMeHeHne MaTpuL,

TeopeTuueckoe sausatue. OnpesennTen.
OnpegennTenb KBagpaTHON MaTpuupl. NpaBmna HaxoXaeHus.
MuHoOpbI 1 anrebpanyeckune AONOHEHNA
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OK 02, OK 03, /1IP26, MP8, MP17,
MP67, MNPy12

OK 02, OK 03, /P26, MP8, MP17,
P67, MPy12

OK 02, OK 03, /1P26, MP8, MP17,
MP67, MNPy12

OK 03, JIP23, NIP24, /P25, JIP26,

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

MP10, MP12, MP13, MP17, MP18,

MP19, MP21, MP36, MP42, MP486,
MP67, MPy12, MPy18

OK 04, OK 05, /1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MPy1, IMPy17
OK 04, OK 05, /1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP57, MPy1, MPy7, MNMPy17



Tema 10.2.
DNeMeHTbl
BEKTOPHOW
anreépbl

Tema 10.3.
KomnnekcHble
yucna

TeopeTnyeckoe 3aHATHE. O6paTHaﬂ MaTpuua.

HaxoxgeHne 06paTHON MaTpuLbl, YCIOBUSA CyLLECTBOBaHUS.
MaTpuyHoe ypaBHeHVe. MaTpUYHbIn METOS,

Teopetnueckoe 3aHaTue. CUCTEMbI IMHEWHbIX YpaBHEHUI
OCHOBHbIe MOHATUA 1 onpefeneHns. MaTpuyHoe ypaBHeHMe.
MaTpuuHblin meTod. Popmynbl Kpamepa

Teopetuueckoe saHatue. MeTog ["aycca

MeTog Maycca.

TeopeTuueckoe saHatue. Mogenb JIeoHTbEBA

BanaHcoBblii aHanm3. OCHOBHas 3aflada MeXOTpPac/eBoro
GanaHca. Matpuua nonHbIX 3aTpat. HaxoxaeHue o6bEMa
Ba/10BOIro BbIMYyCKa

MpakTuyeckoe 3aHATMe Ne28. PelleHne cucTem AMHENHbIX
YPaBHEHWA

MpakTnyeckoe 3aHATMEe  Ne29. PelieHne 33agay cC
NPUMEHeHVeM anrebpbl MaTpuL,

TeopeTnueckoe 3aHsTue. INEMEHTbI B€KTOpHOI7I anreépbl
KomnnaHapHble BeKTOpbl. Pa3no)eHWe BeKTopa MO TPem
HeKOMM/IaHapHbLIM  BEKTOpaM. CeOMeTPUYECKNIA  CMbICN
onpegenuTens 2x2.

TeopeTuueckoe 3aHATHe. Y PaBHEHNE ﬂpﬂMOVI M NI0CKOCTH B
NpoCTPaHCTBE

PeLueHWe NpuKnagHbIX 3aaa4

TeopeTnyeckoe 3aHATHE. KomnneKcHble yncna B
anrebpanyeckoi hopme.
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OK 04, OK 05, JIP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP614, MPy1
OK 04, OK 05, JIP8, J/IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP614, MPy1
OK 04, OK 05, JIP8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP614, MPy1
OK 01, OK 05, MK 2.3, /P8, /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, MP614, MPy1
OK 01, OK 05, MK 2.3, /IP8, /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, /IP8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP61, MP614,
MPy1, MPy7
OK 04, OK 05, /IP8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MPy11



Tema 10.4.
Mpadb!

Tema 10.5.
3agaun
MaTeMaTUYeCcKoi
CTaTUCTUKN

MoHATME KOMMANeKCHOro Ymcna. ConpsixkeHHble KOMMEKCHbIe
yncna, Moay/b W aprymeHT KOMIMNEKCHOro  4yucna.
Anrebpavyeckas Qopma 3anmMcu  KOMMIEKCHOro  4ucna.
"eomeTpuyecKas MHTepnpeTaums KOMMIEKCHOro Yyncna
TeopeTnyeckoe 3aHATHeE. TpuroHomeTpuryeckas n
HOKaSaTeﬂbHaﬂ(DOprIBaﬂMCM KOMIMNEKCHOro ymcna
TpuroHomeTpuyeckad W MoOKasaTe/lbHas ¢0prI 3arnncun
KOMM/IEKCHOIo  4yucna. ,ﬂeﬁCTBMﬂ Hal  KOMMJIEKCHbIMW
Yncnamm

MpakTuyeckoe 3aHaTme Ne30. BbINOMHEHME pacyeToB C
NMOMOLLBKO KOMIM/TIEKCHBIX YNCEN

TeopeTuueckoe saHatue. [ pagbl

MoHaTMe rpadia. CBA3HBLIA rpad), AepeBo, UMK rpad Ha
NAOCKOCTW. PeLueHme NpuknagHblx 3agad. MprMeHeHne rpada
B MH(hopMaTuKe

MpakTuueckoe 3aHaTMe Ne31l. [IpuMeHeHMe rpadoB K
PELLUEHWNIO 3a1a4

TeopeTnyeckoe 3aHATUeE. 3afauu maTemMaTn4ecKoin
CTaTUCTUKN

BapvaunoHHblii  pag. MoAMroH 4actoT M rUCTOrpamma.
CTaTUCTUYEeCKNE  XapaKTepUCTMKM  psaa  HabnogaembixX
[aHHbIX

MpakTudyeckoe 3aHatue Ne32. HaxoxiaeHune cpegHUX
XapaKTepUCTUK, HabMJaemMbIX AaHHbIX Ha NPaKTUKe
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OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, MPy11

OK 02, /1P32, MP8, MP17, MP21,
MPy 11

OK 04, OK 05, /1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, MPy3

OK 01, MK 2.3, /IP23, NP24, JIP25,
NP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MPy3, MNPy 18

OK 02, OK 03, /1P26, MP8, MP17,
MP67, NPy 12

OK 01, OK 03, MK 2.3, J1IP23, J1P24,
NnP25, N1P26, MP1, MP2, MP3, MP4,
MP5, MP6, MP10, MP12, MP13,
MP17, MP18, MP19, MP21, MP36,
MP42, MP46, 1NP67, NPy 12, MNPy 18



Tema 10.6.
Jlornyeckune

onepawmy c

MHO>XXeCTBaMU

Tema 10.7.
PeleHne 3aja4
MaTeMaTMyeckoro
npakTnkyma

KoHcynbTaumnm

MpakTuueckoe 3aHaTue Ne33. [lpMMeHeHWe Amarpamm
dinepa-BeHHa [Ans pelleHne TeopeTUKO-MHOXECTBEHHbIX
3anad NPOoheccroHaIbHOM HanpaBneHHOCTN, 3aaad
NHOPMATUKN N APYTUX  YYeOHbIX AUCUMMIMH U ANnd
onncaHna peasibHbIX NPoLeccoB U SABNEHNI

MpakTuueckoe 3aHaTue Ne 34, PelleHne 3a4ay NpuKnagHoro
XapakTtepa

MpomeXyTouyHas aTTecTayns (3K3ameH)

Bcero:

61

60

OK 01, OK 03, MK 2.3, JIP23, /1P24,
NnpP25, J1IP26, MP1, MP2, MP3, MP4,
MPS5, MP6, MP10, MP12, MP13,
MP17, MP18, MP19, MP21, MP36,
MP42, MP46, MP67, MNMPy12, MNMPy18
OK 01, OK 03, TK 2.3, 1P23, J1P24,
npP25, J1IP26, MP1, MP2, MP3, MP4,
MPS5, MP6, MP10, MP12, MP13,
MP17, MP18, MP19, MP21, MP36,
MP42, MP46, MP67, MNMPy12, MNMPy18



3. YCNOBNA PEAJTSALIN TTPOIPAMMBbBI YYEBHOI O NPEOMETA

3/1. MaTepuanbHO-TeEXHUYECKOe 06ecrneyeHme

[na ocBoeHUs nporpamMmbl yuyebHoro npegmera OOIMy.07 MaTemaTuka B
OBIMOY «K3MT» nmeetcs y4ebHbIn KabUHET «MaTemMaTuKa».

[MomeLleHNe KabuHeTa OCHALWEHO TMMOBLIM 060pYAOBaHWEM, B TOM YucC/e
cneymanuM3vpoBaHHOM  y4yebHOM  MeGenbtd UM CpefcTBaMn  00Yy4eHWs,
HeOOXOAMMBIMA AN BbINOMHEHMST  TpeboBaHWI K  YPOBHKO  MOATOTOBKM
0byyaroLmxcs.

OcHauleHve y4ebHOro kabmHera:

- NoCagoyHble MecTa Nno KOIM4ecTBy 00Yy4arOLLMXCS;

- paboyee mMeCTO npernogasartens;

- YepTeXKHble MHCTPYMEHTbI: IMHeWKa, 3N/INMC, TPaHCMOPTUP;

- CTepeoMeTpuyecKue MOAeNM MHOrOrpaHHUKOB W Tefl BpalleHus;
- 3afaHnsa 41a KOHTPO/bHbIX paboT;

- npofeccrMoHaIbHO-0pPUEHTUPOBAaHHbIE 3aaHNS;

- 3K3aMeHaluVOHHble MaTepuasbl.

TexHU4YecKme cpeacTsa 06yUeHus:

- MEpPCOHa/bHbIA  KOMMNbKOTEP C  JIMLEH3NOHHLIM  MPOrPaMMHbIM
006ecnevYeHmneM;

- TMPOEKTOp C 3KPaHOM.

3asbl:

BubnmnoTeka, YnTanbHbI 3a1 C BbIXOAOM B CeTb VIHTEPHET.

3.2. VHdhopmaumoHHOe obecneveHme peanvsalmm nporpaMmvbl

[Ona peanusaumm nporpammbl B 6nbnmnoteyHom toHge OBIMOY «K3OMT»
MMEKTCA reyaTHble W 3/M1eKTPOHHbIe 06pasoBaTte/ibHble U MH(OPMALMOHHbIE
pecypcbl 418 UCNo/b30BaHNA B 06pa3oBaTe/ibHOM MpoLecce.

3.2.1. OCHOBHbIE NCTOUYHUNKM

1 MaTematuka: anrebpa u Hayasia MaTemMaTMyecKoro aHanusa, reoMeTpus.
Anrebpa 1 Hayasia mateMaTnyeckoro aHanmsa: 10 Kn.: 6a30BbI YPOBEHb: YYeOHNK
B 2 yactax. Yactb 1/ A.l'. Mopakosuy, M.B. CemeHos, J1.A. AnekcaHgposa, E.J1.
MappaxaeBa. - 2-e usg., ctep. - Mocksa: pocBelleHne, 2022.

2. Martematuvka: anrebpa U Havana MateMaTU4yecKoro aHanmsa, reoMeTpus.
Anrebpa 1 Hayasia matemMaTnyeckoro aHanmsa: 10 Kn.: 6a30Bblil YPOBEHb: YYEeOHNK
B 2 yactax. Yactb 2 / A.l'. Mopgkosuy, MN.B. CemeHos, J1.A. AnekcaHgposa, E.J1.
MapgaxaeBa. - 2-e u3f., ctep. - Mocksa: NpocseLLeHne, 2022.
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3. Marematuka: anrebpa v Havyana mMaTeMaTUYecKoro aHannsa, reoMeTpus.
Anrebpa 1 Hayasia maTeMaTU4eckoro aHanmsa: 11 Ki.: 6a30Bblil YPOBeHb: YUYeOHNK
B 2 yactax. Yacte 1/ A.l'. Mopgakosuy, MN.B. CemeHos, J1.A. AnekcaHgposa, E.J1.
MappaxaeBa. - Mocksa: NpocselleHue, 2021.

4. MatemaTunka: asirebpa 1 Hadasia MaTeMaTUYecKoro aHasimsa, reoMeTpus.
Anrebpa 1 Hayana maTeMaTU4eckoro aHanmsa: 11 Ki.: 6a30Bblii YPOBEHb: YUYeOHNK
B 2 yactax. Yactb 2/ A.l. Mopakosuy, M.B. CemeHos, J1.A. AnekcaHgposa, E.J1.
Mappaxaesa. - Mocksa: INpocseLyeHne, 2021

3.2.2. lonoNHUTeNbHbIE UCTOYHUKN

1. bBoromonos, H.B. MaTtemaTuKka: Y4ebHUK ans cpeaHero
npoteccnoHanbHoro obpasosaHus / H. B. boromonos, . . CamoiineHko. — 5-e
n3g., nepepab. n gon.— MockBa: WM3pgatensctBo HOpant, 2024.— 401 c.—
(MpoteccroHanbHoe 06pa3oBaHne). — ISBN 978-5-534-07878-7. — TeKCT:
ANeKTPOHHbIA //  O6bpasoBatenbHas  nnatopma  HOpaint  [canT]. —
URL: https://urait.ru/bcode/536607

2. boromonos, H. B. MaTematuka. 3afaun ¢ peLleHmsMu: yyebHoe nocobue
ANA cpeaHero npodeccnoHanbHOro obpasosaHms / H. B. boromonos. — 2-e 134,
uenp. wu pgon.— Mockea: W3gatenbctBo  HOpaint, 2024.— 755 c. —
(MpoteccroHanbHoe o6pa3oBaHue).— ISBN 978-5-534-16211-0. — TekcT:
ANeKTPOHHbIN /I  O6bpas3oBatenbHas  nnatopma  HOpant  [canT]. —
URL.: https://urait.ru/bcode/544899

3. boromonos, H.B. leomeTpusi: y4yebHOe nocobue A1 CPefHero
npogeccroHanbHoro obpasoaHus / H. B. boromonos. — Mocksa: M3aatenscTBo
FOpaiit, 2024.— 108 c.— (IpodpeccnoHanbHoe obpasoBaHne).— ISBN 978-5-
534-09528-9. — TeKCT: 3MeKTPOoHHbIN // Obpa3oBaTenbHas nnatgopma HOopanTt
[canT]. — URL.: https://urait.ru/bcode/536961

3.2.3. "HTepHeT-pecypchbl

1 Poccuiickas  3neKTpoHHad  LWKona [AneKTpoHHbId  pecypc] URL:
https://resh.edu.ru/

2. NHhoypok [dnekTpoHHbIi pecype] URL: https://infourok.ni/
3. Pewy EI3 [OnekTpoHHbIii pecypc] URL: https://ege.sdamgia.ru/
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4. KOHTPOJ1b N OLLEEHKA PE3YJIbTATOB OCBOEHWVA YUEBHOI O

KoHTponb 1

PacKpbIBAlOTCSH  Yepes

NMPEOMETA
OLiEHKa pe3yNbTaToB
AVCUMNINHAPHbIE

OCBOEHMSI  Yy4ebHOro
pesynbTarhl,

npeameTa
HanpaB/eHHble  Ha

(hopmmpoBaHMe 06LLMX 1 MPOMNECCMOHAIbHBIX KOMMETEHLIMIA NO pasaenam v Temam
cofepykaHus yue6Horo mMatepumana.

O6uwasn /
npogeccnoHasbHas
KoMneTeHUNA
OK 01. BblbupaTs crnocoobsl
peLleHus 3aja4

npogeccroHabHo
[eATeNbHOCTM
NPUMEHUTENBHO K Pas/InyHbIM
KOHTeKCTaMm

Pasgen / 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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Tunbl OLEHOYHbIX

MeponpuATUi

YCTHbIA onpoc

TecTmpoBaHue

YCTHbIA onpoc
MaTeMaTU4eCKnin AUKTaHT
KoHTponbHas paboTa

YCTHbIA onpoc

KoHTponbHas paboTa
TecTnpoBaHue

YCTHbIA onpoc
MaTeMaTU4YeCKNin JUKTaHT
MNpencTaBneHve  pe3ynbTaToB
npaKTUYecKnx paboT

YCTHBIIA onpoc
MMpencTaBneHme  pesynbTaToB
npaKTUYecKnx paboT
TecTupoBaHue

YCTHbIA onpoc
MaTeMaTUUeCKNin AUKTaHT
MMpencTaBneHe  pesynbTaToB
npaKTUYecKnx paboT
TecTupoBaHue

YCTHbIA onpoc
MaTeMaTU4eCKnin AUKTaHT
lNpencTaBneHne pesynbLTaToB
MPaKTUYeCKNX paboT
KoHTposbHas paboTa
TecTupoBaHue

YCTHbI onpoc
lNpeacTtaBneHne  pesynbLTaToB
NpaKTUYecKnx paboT
KoHTposibHas paboTa

YCTHbIn onpoc
lNpencTaBneHne pesynbLTaToB
NpaKTUYeCKnX paboT
TecTupoBaHue



OK 02. Vicnonb3oBatb
COBPeMEHHbIe cpeacTea
rnoucka, aHanmsa 7
NHTEepnpeTauun nHhopmamu,
7 NH(OPMaLMOHHbIE
TEXHOMIOTUW NS BbIMOMHEHNSA
3afau npogeccrMoHanbHOM
LeaTeNnbHOCTU

OK 03. T[lnaHupoBatb MU

peasin3oBbiBaTb COOCTBEHHOE

npoeccnoHasibHoe 7
JINYHOCTHOE passuTue,
npeAnpPUHNMATENLCKYHO

[eATeNnbHOCTb B
npodgeccroHanbHO  chepe,
MCMONb30BaTb  3HaHMA MO

npaBoBOM M (PMHAHCOBOM
rpaMOTHOCTM B  Pas/INYHbIX
YKN3HEHHBIX CUTYaLMAX

OK 04. A(eKTNBHO
B3aMMOAENCTBOBATb n
pabotaTb B KO/EKTMBE W
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

Pasgen 10, Tema 10.3,
Tema 10.5

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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YCTHbIn onpoc
lNpencTaBneHne pesynbLTaToB
NnpaKTUYecKnx paboT

YCTHbIn onpoc
MaTemMaTU4eCKnin AUKTaHT

YCTHBIA onpoc
MpeacTaBneHne  pesy/bTaToB
npakTU4ecKnx pabot

MpeacTaBneHne pe3ynbTaToB
NpaKTUYecKnX paboT
TecTnpoBaHue

YCTHbI onpoc
MaTeMaTUUYeCKnin ANKTaHT
MpeacraBneHne pe3ynbTaToB
npaKTUYecKnx paboT

KoHTponbHasa paboTta
MNpeacTtaBneHve  pesynbTaToB
NpakTU4ecKnx paboT

BX0fHOV KOHTPO/b

TecTupoBaHue

YCTHbIA onpoc
lNpeacTaBneHve  pesynbTaToB
MpaKTUYecKmx paboT
KoHTposibHas paboTa

YCTHbIA onpoc
lNpeacTtaBneHve  pesynbTaToB
NpaKTUYecKnX paboT
KoHTponbHas paboTa

YCTHbIn onpoc
lNpeacTtaBneHve  pesynbTaToB
NMpaKkTU4ecKmx pabot

YCTHbI onpoc
MpefcraBneHne  pesynbTaToB
NpaKTUYecKnx paboT
KoHTposibHas paboTa

YCTHbIA onpoc
lNpeacTtaBneHve  pesynbTaToB
NpaKTUYecKnx paboT
KoHTponbHas paboTta



OK 05 OcyLulecTBNATL
YCTHYIO M TMUCbMEHHYHO
KOMMYHWKaLMo Ha
rocyfapCTBeHHOM A3bIKe
Poccuiickoin  depepauumn  c
y4YeToM 0COBGEHHOCTEN
COLMAIBHOTO M KY/IbTYPHOIO
KOHTEKCTa

MnK 15 OcyLlecTBnaTb
TEKYWY  TPYNNUPOBKY MU
NUTOroBoe 06006LIeHME (haKTOB
X039ACTBEHHON AeATENbHOCTU

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 104

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

Paspen 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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MpefcTaBneHne  pesy/bTaToB
npaKTUYecKnx pabot

YCTHbIIA onpoc
KoHTponbHas paboTa
MatemaTnyecKunii AUKTaHT
YCTHbI onpoc

BxoaHoli KOHTPO/b

TecTupoBaHue

YCTHbIA onpoc
lNpencTaBneHne pesynbLTaToB
npaKTUYecKnx paboT
KoHTponbHas paboTa

YCTHbIn onpoc
MpefcraBneHne  pesynbTaToB
npaKTUYecKnx paboT

YCTHbIn onpoc
MNpeacTaBneHve  pesynbTaToB
MpaKTUYecKmX paboT

YCTHbI onpoc
MpeacTaBneHne  pesynbTaToB
npaKTUYecKnx pabot
KoHTposbHas paboTa

YCTHBIA onpoc
MpeacraBneHne pe3ynbTaToB
NpaKTUYeCcKnx paboT
KoHTposnbHas paboTa
MpeactaBneHne pesynbTaToB
NpaKTUYeCKnxX paboT

YCTHbI onpoc
KoHTponbHas paboTta
MaTeMaTUUeCKNin AUKTaHT
YCTHbI onpoc

YCTHbIA onpoc
MaTeMaTUyeCKnin LUKTaHT
YCTHbIA onpoc
MaTeMaTUyeCKnin AUKTaHT

lNpencTaBneHne pesynbLTaToB
MpaKTUYecKmx paboT
lNpencTaBneHne pesynbLTaToB

MpaKTUYecKmx paboT



MNnK 2.3.
[I0CTOBEPHOCTb
(hopMMpOBaHUS
Oyxrantepckon (hMHaHCOBOI)
N HaI0rOBON OTYETHOCTU

OueHunBatb

Pasgen 7, Tema 7.8

Pasgen 8, Tema 8.3

Pasgen 6, Tema 6.5,
Tema 6.9

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

YCTHbIA onpoc
TecTnpoBaHue

MpencraBneHne  pesynbTaToB
NpaKTUYeCKnX paboT
TecTmpoBaHue

YCTHbIn onpoc
MpeacTaBneHne  pesynbTaToB
npaKTU4YecKnx pabot

YCTHbIA onpoc

KoHTposnbHas paboTa
MpefcraBneHne  pesynbTaToB
NpaKTUYecKnx paboT
MaTeMaTU4eCKNin QUKTaHT
MNpencTasneHne  pesynbLTaToB
npakTU4YeckKnx pabot

YCTHbI onpoc
MaTeMaTUYeCKNn ANKTaHT
MpencraBneHne  pesynbTaToB
npakTU4YecKnx paboT

TunoBble 3a4aHNA 4151 OLEHKM 0CBOEHMS y4eOHOro npeameTa (TeKyLLWiA

KOHTPO/1b)

TunoBble 3afaHNsA YCTHOMO onpoca
1 Kakas hopmyna no3sonseT HakTu ...
2. Kakoii 13 MaTeMaTMUYeCcKMX 06LEKTOB SBNSETCS. ..

. CthopmynupyiTte npaBuno HaXoXAeHWS. ..

3
4. NpoaHa/IM3npymnTe CBONCTBA...
. B Kakux egnHnLax n3mepseTcs mateMaTnuyeckas BeMUmnHa...

. ONnLINTE METOA,... U cAenaiiTe BbIBOAD

. Onnwunte ITOPUTM HaxXOXXAEHUS...

5
6
7. Kakoe BblpaXkeHue aBngeTcA...
8
9

. OnuwunTe cnocob NpUMeHeHNs MOLENMN. ..
10. OnuwKnTe CBOMCTBA N NpoYMTaTe rpauK...

TunoBble 3alaHNsi MaTeEMaTUYECKOr0 ANKTaHTa
1. 3anuwmTe dopmyny...

2. Kakoi reomeTpuyeckon urypoi senseTcs...
3. MpopomkuTs  npegnoxeHne (Hanpumep,

ecnu  fige

napansiesibHble

M10CKOCTUN NepeceyeHbl TPETLEN, TO NIMHUM NEePeceYeHms...)

4. BepHO nu yTO...
5. Kak BbIYUCNUTD...
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6. CKONbKO CyLLEeCTBYeT Crocobos...

7. Kakasa gurypa nosfy4mrcs, eciu...

8. MNpn Kaknx 3HayeHUAX aprymeHTa CyLLEeCcTBYeT...
9. YKaXXnTe MHOXeCTBO 3HaYeHUM. ..

10. B Kakou YeTBepPTU TPUrOHOMETPUYECKas (hyHKLMS...
TwvnoBoe TecTOBOe 3aAaHne

1 TecTOBble 3a4aHNS OTKPLITOrO TUNA:

- [lONO/IHeHwus;

- CBOGOAHOI0 N3MOXEHMS.

2 TecToBble 33aHNA 3aKPbITOro TUNa:

- a1bTepHATUBHbIX OTBETOB

- MHOXeCTBEHHOI0 BbI6Opa;

- BOCCTAHOBJ/IEHUA COOTBETCTBUS;

- BOCCTaHOB/IEHME MOCNe0BaTe/IbHOCTH.

TwunoBble 3aga4M ¢ NPodecCMoHasIbHOM HanpaB/IEHHOCTbIO

1) IPUMeEHATbL MPOWM3BOAHYKO MNPU  pelleHMn 3adady Ha Haubosbllee W
HaMMeHbLLee 3HaYeHWS;

2) NPUMEHATb  MPOU3BOAHYIO MNPV PelleHun 3afjad  reoMeTpUyecKoro
COAEPXKaHUS;

3) NPMMEHATb MPON3BOAHYIO NPW PeLLeHN 3a8a4 PU3NYECKOro COAEPXKaHNS;

4) NPUMEHATL  ONPeAeNnéHHbIA  MHTerpan A8 HaxoXAeHus  njolasen
KPVBO/IMHENHBbIX Tpaneuud 1 0ObLEMOB Tesl BpalleHVs Npu pelueHnn 3agad
reOMeTPUYECKOr0 CofepXKaHus;

5) NpUMeHATb onpefenéHHbI UHTEerpan npy pelleHnmn 3agad (prsnyeckoro
COAEPXKaHUS;

6) peLuaTb 3aga4n, 1UCrosb3ys NPOLEHTHbIE BbIYMC/IEHUS;

7) pewwatb TEKCTOBble 3aJayn MNPOMECCUOHaNIbHOINO COAePXaHWAa Ha
COCTaB/IeHWE YPaBHEHWIA, HEPABEHCTB, CUCTEM YPABHEHWNIA Y HEPABEHCTB;

8) NpuMeHATb hopMy bl A5 HAXOXKAEHNS 3/1EMEHTOB MHOTOrpaHHKOB Mpu
peLleHnn 3a4a4 NpodeccMoHaIbHON HanpaBiIeHHOCTY;

9) NpUMeHATL  POpMY bl AN HAXOXAEHWUA Miowazeid MoBepXHOCTU 1
06bEMOB MHOIOrpPaHHMKOB 1 T/ BPaLLEHNA NPy peLLeHnn 3a4ay.

10) npuvMeHATb  (OPMY/Nbl M METOAbl  TEOPUM  BEPOATHOCTEN W
MaTemaTMyecKon CTaTUCTUKM NPU PeLLEHNN 3a4ay.
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MpakTnyeckas pabota Ne 1

BbinosiHeHWe AelCTBUIA €  pauMoOHa/lbHbIMM  Yucnamun. PelueHune
pauMoHa/IbHbIX YpPaBHEHW, HepPaBeHCTB, CUCTEM YPaBHEHWI N HepaBeHCTB
NnepBoiA CTeNeHn

3ajaHue.

1. BblUNCAUTL 3HAYEHWNE YNCNOBOI0 BbIPaXKeHNS.

2. PelunTe ypaBHeHMS MepBoi CTEMNEHN.

3. PelunTe HepaBeHCTBA MEPBOI CTEMEHW.

4. PelunTb CUCTEMbIl YPaBHEHWIA 1 HEPABEHCTB MEPBOW CTEMEHN.

MNpakTnyeckan paboTta Ne 2

PeLLeHMe pauMoHa/IbHbIX YPaBHEHWIA, HEPaBEHCTB, CUCTEM YPaBHEHNIA 1
HepaBeHCTB BTOPOI CTerneHn

3afaHue.

1. PelunTe ypaBHEHUS BTOPOM CTEMEHMW.

2. PelunTe HepaBeHCTBa BTOPOW CTEMEHW.

3. PelumnTb CMCTEMbI YpaBHEHWIA M HEPABEHCTB BTOPOW CTEMEHM.

MNpakTnyeckasi pa6ota Ne 3

PeLueHMe 3a4a4 C MOMOLLbIO MPOLEHTHbLIX BbIYUCIEHWN

3ajaHue.

1. 3afaya Ha HaXoXAeHWe HaNoroBbIX BLIYETOB.

2. 3apa4a Ha BblYMCNeHNe CKUOOK.

3. 3afaya Ha KpeauTbl.

4. 3agaya Ha crnnasbl.

INpakTnyeckoe 3aHATNE Nod

MpeobpasoBaHe 1 BbIYMCIEHME YNCIOBbIX 3HAUYEHUI anrebpanyvecKmnx
BbIPaXKEHWIA, COiepXKaLLMX KOPHU N-0i1 cTerneHn (N£ N)

3afjaHue.

1. HaiTun 3Ha4YeHne BbIpaXKeHWS, UCMO/b3Ys CBONCTBA KOPHS 13
NPOWN3BELEHNA N U3 YACTHOTIO.

2. BblUMCINTb, NCMO/b3Y$S CBOMCTBA MU3B/IEUEHUS KOPHS U3 KOPHS.

3. I'Ipeo6pasoBaTb N HaTW 3HaYeHne BbIpa>KeHNA C MPUMEHEHNEM CBOWCTBaA
BO3BEAEHNA KOPHA B CTEMEHb.

4. PewinTb ypaBHEHNMe.
5. Pacnonoxurte ymncna B nopsKe Bo3pacTaHNs
INMpakTnyeckoe 3aHATME No5

Mpeo6pasoBaHme BbIPaXKEHWNI, COAEPXKALLMUX CTEMEHN C PALMOHAIbHBIM
nokasartesiem

3ajaHue.
1. HainTu 3HayeHue BbIPaXXEHUS, UCMOMb3Ys CBOMCTBA CTENEHN.
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2. PellnTe ypaBHeHMe, cofepyKallee CTeneHn ¢ paunoHaibHbIM MoKasaTtesnem.

3. YNpocTUTb BbIPaXKEHWE, COAeprKallee CTEeMeHW C  pauyoHa/IbHbIM
roKasaresiem.

4. YNpoCTUTb BbIPKEHWe, CcoAepKalllee CTeneHn C pauyMoHaIbHbIM
rokKasaTenem.

MpakTnyeckoe 3aHATNE No6

PeLLeHMe vppaumoHa/ibHbIX ypaBHEHWI

3ajaHue.

1. PewnTb nppaymoHasibHble YpaBHEHNS.

2. PelunTb CUCTEMY MppaLNOHa/IbHbIX YPaBHEHWIA

INMpakTnyeckoe 3aHATUNE No/

PeLLeHVe noKasaTesibHbIX YPaBHEHWA, CUCTEM YPaBHEHWIA

3ajaHue.

1 PelunTb NpoCTeMLLME NOKa3aTe/IbHble YpaBHEHWS.

2. PelLnTb NoKasaTe/ibHble YpaBHEHUS pasnYHbIMKU MeTOAaMU.

3. PelwumnTb cnucTeMbl NokasaTeslbHbIX YpaBHEHWA,

MpakTnyeckoe 3aHATHE No8

PewleHne noKasaTe/ibHbIX HEPaBEHCTB

3ajaHue.

1. PelunTb NpoCTeiLLMe NoKasaTe/bHble HepaBeHCTBa.

2. PelLnTb NoKasaTe/lbHble HepaBeHCTBa Pa3/IMYHbLIMN METOAaAMMN.

3. PelinTb cucTeMbl NoKasaTe/IbHbIX HEPaBEHCTB.

MpakTnyeckoe 3aHATHE Ne9

BbluncneHwve norapuma ymcna. JlorapmgpmupoBaHue v
NOTeHUMpPOBaHMe anrebpanyecKmnx BbipaXKeHNI

3ajaHue.

1. BbluncanTb norapugm ymncna.

2. HalnTn 3Ha4yeHne YncroBOro BbipaKeHs.

3. CpaBHUTb 3HAYEHWS BbIpaXKEHWIA.

4. HaingmTe ykasaHHbIA norapudgm, ecim n3BecTHo, YTo ...

5. N13BeCTHO, YTO MONOXKUTENbHbIE YMCNaX, a b n ¢ CBA3aHbI COOTHOLLEHNEM
. BblpasnTb lognXx4epes norapmpmMbl Mo OCHOBAHWMIO n YNCeN a, b c.

6. MponorapugmupyiTe Mo yKkazaHHOMY OCHOBaHUIO

7. Haingute 4ynicno X no JaHHOMY ero fiorapupmy

MpakTnyeckoe 3aHATNE Nol0

PeLlieHVe lorapuMmnUecKnX ypaBHeHUIN, CUCTEM YPaBHEHNA
3ajaHue.

1 PewwmnTb npocTeiLLne noraputhMmyeckme ypaBHeHUS.
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2. PelunTb norapupmmnyeckme ypaBHeHs METOL0M NOACTaHOBKM.

3. PewmTb forapumMmMyeckme YypaBHEHUS C WCMNOMb30BaHWEM CBOWCTB
norapugma.

INMpakTnyeckoe 3aHATHE Nell

PeLlieHMe orapnpmMmnUecKnX HepaBeHCTB

3ajaHue.

1. PewunTb NpocTeine norapuMmyeckme HepaBeHCTBa.

2. Pelwuntb norapndmmnyeckmne HepaseHCTBa MeTOLOM MOACTAHOBKMN.

3. PeLumnTb lorapuMmyeckmne HepaBeHCTBa C MCMO/b30BaHEM CBOMCTB
norapugma.

MpakTnyeckoe 3aHATNE Nol2

BbInosiHeHWe AeACTBUIA Hal BEKTOPaMM B NPOCTPaHCTBe

3ajaHue.

1 [laH MHororpaHHuK. ['lpon3BecTn onepauumn Haf BEKTOPaMu.

2. HalnTn KoopAuHaTbl BEKTOPOB:

3. NpoBepbTe, BLINOHAETCA /1N PABEHCTBO:

4. 3Has KOOpAWHAaTbl BEKTOPOB &, P;C; K , HailguTe KOOpPAMHATLI BEKTOPA:

5¢+ 142 — p + K

5. [aHbl BEKTOpLI &, p, C, Hangute: |a + p| n Vi4[c|

MpakTnyeckoe 3aHATHE Nel3

NpumeHeHne  MeToda  KoopaAuHAT  MNpU  peLleHUUM  MPaKTUKO-
OpVEHTUPOBaHHbIX 3a4aY

3ajaHue.

1. BblUMCAUTbL pacCcToAHWE OT Havasla KOOpAMHAT [0 MI0CKOCTU

2. B eanHNYHOM Ky6e ABCDAjBICiDi HalnauTe yros Mexay npsaMbIMu.

3. B MpaBuU/IbHON 4YeTbIpeXyrofbHOW MupaMuge SABCD C BepLUMHOM S
BbICOTA paBHa AMaroHa/IM OCHOBaHUA. TOuKa F NIeXUT Ha cepeanHe pebpa SA.
Haligute KBagpaT TaHreHca Mexay npsimbIiMu,

lNMpakTnyeckoe 3aHATME Neld

MNpeobpasoBaHue n BblUMCNEHNE YMCNOBbIX 3HaYeHnM
TPUTOHOMETPUYECKUX  BbIPQKEHW  C  MCMOMb30BaHMEM  OCHOBHbIX
TPUTOHOMETPUYECKUX TOXAECTB

3ajaHue.

1. o 3alaHHOMY 3HaYeHM0 (PYHKLMN HANTN 3HAYEHWNA OCTa/TbHbIX
TPUTOHOMETPUYECKNX (DYHKLIA.

2. YNPOCTUTE TPUTOHOMETPUYECKME BbIPaXKEHNS.

3. [loKaXunTe TPUroHOMETPUYECKOe TOXAECTBO.

INMpakTnyeckoe 3aHATME Nol5
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OnucaHne MPOM3BOACTBEHHbLIX MPOLECCOB C MOMOLLUbIO rpafurkoB
DYHKLN

3ajaHue.

1 Ha pucyHKe M300paxéH rpagmk 3aBMCMMOCTM KOOPAMHATbLI OT BPEMEHU
Koneosnowerocs Tena. Mo rpaduky onpegenute: 1) amnauTyay KonebaHwin; 2)
nepunog KonebaHuii; 3) 4aCcToTy KonebaHwin; 4) 3anuinTe ypaBHEHNE KOOPAMHATbI

2. [apMOHMYecKoe KonebaHWe OMNUCLIBAETCS YpaBHEHWEM. YeMy paBHbI
LIMK/IMYeCcKast YacToTa KonebaHWii, NMMHenHas YactoTa KonebaHuin, HadanbHasa hasa
Kone6aHmin?

3. B anekTpuyeckorM ULeNM TMepemMeHHOro ToKa MpoxoauT TOK. [aHo
MIFHOBEHHOE 3HayeHWe €ero B YKa3aHHbIi MOMEHT BpeMeHW. Onpeaenuntb
amnIMTygHOe M [eWCTBYIOLLEe 3Ha4yeHWe TOKa, 4acTOTy M YI/I0BYK 4acToTy.
[MocTponTb rpaiMK M3MEHEHMS TOKA BO BPEMEHN C YKa3aHHbIM MePUOOM.

MpakTnyeckoe 3aHATHE Nel6

PeLLIeHNA TPUrOHOMETPUYECKUX YPaBHEHNA OCHOBHbIMWN MeTOAaMM

3afjaHue.

1 PewnTb npocTenilee TPUroHOMETPUYECKOE YPaBHEHME.

2. PelwmnTb TPUrOHOMETPMYECKOE YpaBHeHWe MNyTEM BBEAEHUS HOBOM
NepemMeHHON.

3. PelwunTb TPUrOHOMETPUYECKOE YpaBHEHWe MNyTEM pPa3/ioXeHUs Ha
MHOXMUTENN.

4. PelunTb OHOPOAHOE TPUTOHOMETPUYECKOE YpaBHEHWE

INMpakTnyeckoe 3aHATME Nol7

PellIeHMe HepaBEHCTB METO0M NHTEPBaIOB

3ajaHue.

1 PewmnTb HepaBeHCTBa METOOM MHTEPBA/IOB

MpakTnyeckoe 3aHATHE Nel8

PelleHre 3agay  (PM3MYECKOro COoAepXXaHWs C MOMOLLBbIO  MepBOiA
NPOM3BOLHO

3ajaHue.

1. Haxox[eHne MrHOBEHHOW CKOPOCTU MaTepuasibHOM TOUKMW.

2. HaxoxaeHwue cunbl TOKa B YKa3aHHbI MOMEHT BPEMEHMN.

3. HaxoxzaeHvne MOMeHTa BPEMEHM MO YKa3aHHOMY 3aKOHY.

4. HaxoxaeHwne Be/MYUHbI CUSIbI.

MpakTnyeckoe 3aHATHE Nel9

NcecnegoBaHne (YHKUMIA N NOCTPOEHUA WX TFPaPUMKOB C MOMOLLbHO
NPOM3BOAHOW

3afaHue.
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1 Viccneposath criegytowne oyHKUUM U NOCTPOUTL UX rpadmkm no
YyKa3aHHOWN CXeMe:

1. HainTn 06nacTb onpegeneHns QyHKLMN.

2. Viccneposatb (DYHKUMKO HA YETHOCTb M HEYETHOCTb.

3. Haritn Toukmn nepeceyveHns rparka (yHKLMM C OCAMU KOOPAMHAT.

4. HainT npoMeXyTKN MOHOTOHHOCTM (DYHKLMM M TOYKN 3KCTPEMYMa.

5. HainTn NpomeXxyTKu BbIMYKIOCTU rpavka YyHKUUN 1 TOUKKU neperuoa.

6. HailTy acMMnTOTbI rpagimka yHKUN.

7. TocTpouTb rpatvk yHKLUMKN, UCMONb3YA MONYYEHHbIE pesy/bTarthl.

MpakTnyeckoe 3aHATHE No20

Haxo)xgeHve onTuManbHOro pesynbTara C NMOMOLLbK NPOU3BOAHON B
NPaKTUYECKNX 3agavax

3ajaHue.

1. HaiTn HanbosbLiee N HaMMeHbLLEee 3HaYeHNS PYHKLMN Ha OTPE3KE.

2. Yncno sanucatb B BUAE NPOM3BELAEHWUA ABYX MOMOXUTENbHbIX YuUCer,
CYMMa KOTOPbIX HavMeHbLLas.

3. 13 Bcex NpAMOYronbHUKOB JAaHHOro nepyvMeTpa HauTu TOT, Y KOTOPOro
nnowanb HanbonbLLas.

4. 3aKOH MNPSAMOSIMHEHOrO [ABVDKEHWUA Tena 3afaH YypaBHeHVeM. Haitu
MaKCUMasIbHYH CKOPOCTb ABWMXKeHUSA Tena (t- B CeKyHAax).

MpakTnyeckoe 3aHATNE No21

PelleHne 3agay NPUKIAAHOrO XapakTepa Ha BblUMCNEHVE O06BLEMOB
reoMeTpUYecKux Ten

3ajaHue.

1 MMpn cTpouTensCTBe [OMa WCNOMb3YeTCs AEPEBSHHbIA OpyC, MMEIOLLUN
(hopmy TpeyronbHo npusmbl. Kakoil aivHbl OygeT 6pyc, ecnM Ha  ero
M3roTOB/IEHNE 3aTPaYeHo faHHOEe KOMMYeCcTBO Aepesa?

2. Kupnuy  umeeT  opMy  NpPAMOYrofibHOro  napasnenenunega ¢
n3MepeHmsaMN. [laHa ero na0THOCTb. HanguTe ero maccy.

3. KoHMYeckass Ky4ya 3epHa WMeeT ONpefenéHHy BbICOTY, a [A/nHa
OKPY>XHOCTM OCHOBaHMA M3BecTHa. CKO/IbKO TOHH 3epHa B Kyye, ecin mMacca 1 M3
3epHa n3BecTHa?

4. LlebeHb YyKnafgblBaeTCAd B Kydy, MWMEHOLWY ¢opMy npaBu/bHOW
nMpaMuAbl C U3BECTHOM AJIMHOW OCHOBaHMSA. Kakoi BbICOTbl AO/MKHA ObITb Ky4a,
4TOObI €€ 06bEM OblN paBeH AaHHOMY 3HAYEHUIO.

MpakTnyeckoe 3aHATHE No22

PelwleHne 3afay MPUKNAAHOro XapakTepa Ha BblYMC/IEHWE TM/IOLWaen
NMOBEPXHOCTEN FeOMETPUYECKUNX TeST

3afaHue.
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1. CKOMbKO MNOHAAobuUTCH NUCTOB A/19 BHYTPEHHE OTAeNKU 3afaHus,
MMEOLLIEro hopMy MPAMOYro/ibHOro napassienenunesia BbICOTON.

2. CKONbKO KBagpaTHbIX METPOB XKEeCTU M3pacxofoBaHO Ha W3roTOB/IEHME
OrnpeaenieHHOro KoMyecTBa KOHCEPBHbIX GaHOK.

3. Kpbiwa npucTpoiikn goma nMeeT opmMy MpaBU/IbHOWN LLECTUYTONbHOM
nupamuibl. Bbluncnute, CKOMbKO HEOO6XOAMMO KyMUTb A5 MOKPLITUS KPbILLK
NINCTOB LUMepa.

4. KakoBa [0/DKHa ObITb nyowafb Aucta A1s W3roTOB/IEHNA GYMaXKHOro
CTakKaHuMKa, UMetoLLEero oopmy npasBu/IbHOW YCeYEHHOW TPeYrobHOW Nupammngpl C
[aHHbIMW CTOPOHAMW OCHOBAHWM.

5. Ha fjaye HY>KHO MOKpPacuTb C BHELUHE M BHYTPEHHEN CTOPOHbI 6aK C
KPbILLKOW Ana BoAbl. bak nmeeT hopmy Mpsamoi NpuaMbl. B OCHOBaHWW MPU3MbI
NEeXMNT MPAMOYTO/ibHbIA TPeyronbHWK. B MarasuHe vMeeTcs Kpacka B 6aHKax.
CKONbKO M Kakmx Mo macce 6aHOK KpacKu Hafo KynuTb ANs MoKpacku 6aka, eciu
M3BECTEH pacxof Ha 1 KBajpaTHblil MeTp?

6. Beopo uvMeeT QopmMy nMpaBWIbHON YeTbIPEXYTrONbHOM nupamuibl C
[AaHHbIMW CTOPOHaM/ OCHOBaHM W BbICOTOW. CKO/IbKO KBaApaTHbIX METPOB
TIOMUHNA BbINO 3aTpayveHo A4/1s e N3roToBNeHNsA?

NMpakTnyeckoe 3aHATHE No23

PelleHne 3agay  reoMeTpPUYEeCKOro  COoAepXXaHuMs C  MOMOLLbH
onpefenéHHOro NHTerpana

3ajaHue.

1 BbluncnuTb niowaib Qurypbl, orpaHUYeHHOM IMHUAMN.

2. HainT nnowaap, 3aKnoUEHHYH0 MeXay napabonamu.

3. Haiity ¢ nomoLbto onpefenéHHOro NHTerpana gJiHy ayru aJviHy ayru.

4. BbluMCnUTbL Nowaib NMoBepXHOCTW, 06pa30BaHHOM BpaLLEHMEM BOKpPYT
OCW NTNHWEN.

5. Haintn obbem Tena, 06pa3oBaHHOrO BpallLleHWEM BOKPYr OCU (PUrypbl,
OrpaHNYeHHON IMHUAMMN.

MpakTnyeckoe 3aHATUE No24

PelueHne 3aga4 (PU3NYECKOro cofepXXaHus ¢ MOMOLLbIO ornpeaeiéHHOro
NHTerpasa

3afaHue.

1 [lJaHa CKOpOCTb [ABWKEHWA TO4YkWM. HalWTu nyTb, MPOWAEHHbIA TOYKOWA
ornpefenéHHbIN 0TPE30K BPeEMEHN.

2. Npy>XnHa pactarveaeTcs nog  AeiictBuemM cuibl.  Kakyto  paboty
MPOM3BOANT 3Ta CUNA, PaCTATMBas NPY>KUHY?

3. Haiitu LeHTp Macc 0AHOPOAHON NIACTUHKM, OrPaHUYeHHOWN MHUAMN.

MpakTnyeckoe 3aHATHE Ne25
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CocTaBneHuve Tabnny, 1 guarpamm Ha npakTuke

3ajaHue.

1. MMpoaHanuanpyinTe gnarpaMmy M OTBETbTE Ha BOMPOCHI

2. Mo paHHOW Tabnvue npoaHasiM3MpyinTe MOMYYEHHYO MH(OPMaLnIo U
YKaXUNTe HEBEPHOE YTBEPXKAEHME.

3. [laHo pacnpegeneHne npusHaka X, MoJly4YeHHOe Mo N Hab/oAeHUsM.

Heo6Xx0o4MMO: NOCTPOUTb FUCTOrpamMMy, KyMynsTy WU 3MIAMPUYECKYIO (YHKLIMIO
pacnpefeneHuns.

MpakTnyeckoe 3aHATHE Ne26

MpnMeHeHVEe BEPOATHOCTHbIX METOAOB MPU PeLUeHUN MNPaKTUYECKNX
3ajay

3ajaHue.

1-2. PewmTe 3afjayunm C WUCMONb30BAHWEM KMAaCCUYECKOro OnpeaeneHuns
BEPOATHOCTMN.

3-4. Pewmnte 3agayv C UCMNONb30BAHNEM TEOPEM C/IOXKEHUSA U YMHOXEHUS
BEPOATHOCTEMN.

5-6. PewnTe 3agaun C MCNosb3oBaHWeM (DOPMYS MOSTHOW BEPOATHOCTM U
Bavieca.

MpakTnyeckoe 3aHATNE No27

Haxo)kgeHne YMCNoBbIX XapaKTePUCTUK AUCKPETHOWN C/y4YaiiHOM
BE/INYUNHbI

3afjaHue.

1. 3a4al0T NN 3aKOHbI pacnpefeneHns ANUCKPETHOM Cy4vailHOW BeIMUMHBI
cneaytowme Tabnuubl?

2. [INCKpeTHaa cnydvariHas BeNMYMHA X WMEeT 3aKOH pacrpefefieHus:
Haingute ps.

3. HailTn 3aKoH pacnpegeneHus AUCKPETHOWN CNyYanHOW BeMYMHbI PaBHOM
yncny CTaHAapPTHbLIX AeTasneil B BbIOOpPKe.

4. Haingute 4mcnoBble XapaKTepUCTUKM ANCKPETHON CNyyaiHOW BEIMYMHBI,
3a/jaHHOI 3aKOHOM pacrpeenieHus.

5. . /I3BeCTHbI MaTeMaTU4YecKne OXMAAHUSA ABYX HE3aBUCUMbIX C/yYanHbIX
BEMYMH X W Y. Hangnte matemaTtuMyeckue OXMAAHWA CYMMbl, PasHOCTM U
Npou3BeAeHUA 3TUX BE/IMYMH.

6. HanWTu uncnoBble XapaKTePUCTUKM  CNYYaHOW  BENIMYMHBLI  X:
M(X), d (x ),cfix ).

MpakTnyeckoe 3aHATHE No28.

PeLLeHne CUCTEM JIMHENHBIX YPaBHEHUI

3ajaHue.
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1. Pelunte cuCTeMy JIMHENHBbIX YPaBHEHWNIA C MOMOLLbIO 06paTHON MaTpULLbI
1 no npasuny Kpamepa

2. Pelunte cuctemy NIMHENHbIX YpaBHEHWUIA MeTogoM [Maycca.

MpakTnyeckoe 3aHATNE Ne29

PeLueHMe 3a4a4 ¢ NpUMeHeHMEM asirebpbl MaTpuLy

3afaHue.

1. TyCcTb umetoTCA [Be OTpPac/In MPOMBbILLIEHHOCTb U CeNbCKOe XO035NCTBO,
[aHHble 06 NCNOMHEHUN BaslaHca 3a OTHETHbIV Nepuog NpUBeAeHbI B TabnnLe B yern.
aeH. ef. Heobxoanmo:

1) onpefennTb 06bEM BaSIOBOI0 BbIMYCKa, YACTYIO NPOLYKUMIO;

2) MOCTPOUTL MaTPULY NMPAMbIX 3aTpaThl;

3) NOCTPOUTL MATPULY MOJHbIX 3aTpaT;

4) HalTU 00bEM Ba/lOBOr0 BbIMyCKa KaXAOW OTpaciu, ecniv B MI1aHOBOM
nepuoge BbIMYCK KOHEYHON MPOAYKUMWN LO/KEH MOBbICUTLCA B 1-0M OTpaciy Ha
50%, B0 2-0i1 oTpacnu Ha 20%;

5) Ha/TKM MexxoTpac/ieBble MOCTaBKM B M1aHOBOM Mepuoje M COCTaBUTb
MEeXOTpac/1eBoOin b6anaHc;

6) Ha CKO/IbKO MPOLEHTOB M3MEHW/CA BaJIOBOM BbIMYCK KaXKA0M OTpaciu B
C/lelytoLLEM rofly MO CPaBHEHWIO C NpeAbIAYLLUM.

2. MycTb uMelOTCA TpW OTpaciM fdaHHble 00 MCNONHeHMM 6GanaHca 3a
OTYETHbIN Nepuog NpvBeAeHbI B TabnuLe B yen. AeH. ed. Heobxogmmo:

1) onpefennTb 06bEM BasIOBOI0 BbIMYCKa, YACTYHO MPOAYKLMIO;

2) MOCTPOUTbL MaTpULY NPAMbIX 3aTpaThbl;

3) NOCTPOUTL MaTpMLY MOJHbIX 3aTpaT;

4) HalTu 00bem BasloBOrO BbIMYCKa KaXAOW OTpaciu, eciiv B MJ1aHOBOM
nepvofe BbIMYCK KOHEYHON NMPOAYKUUWN LO/MHKEH MOBbICUTLCA B Mol oTpacin Ha
10%, Bo 2-0i oTpacnun Ha 20%, B 3-et 30%;

5) Ha/TKM MexxoTpac/ieBble MOCTaBKM B MIAHOBOM Mepuoge U COCTaBUTb
MEeXOTpac/1eBoin H6anaHc;

6) Ha CKO/IbKO MPOLIEHTOB M3MEHW/ICS Ba/IOBOM BbIMYCK KaXKA0W OTpac/v B
C/lelytoLLEM rofly MO CPaBHEHWUIO C MPeAbIAYLLMM.

MpakTnyeckoe 3aHATHE Ne30

BbINosiHeHWe pacyETOB C MOMOLLbH KOMIMJIEKCHBIX YMCES

3ajaHue.

1. HaiTn cymmMy 1 Npou3sefeHne KOMMIEKCHbIX YMCEN.

2. HaiiTn pa3sHOCTb U YaCTHOE KOMIJIEKCHbBIX YMCEST

3. PelunTb KBagpaTHOE ypaBHEHME.

4. B0O3BECTN KOMMJIEKCHOE YMC/O B CTEMEHD.

5. MpepactaBbTe B TPUIOHOMETPUYECKOI (DOPME KOMIIEKCHOE YMCNO.,
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BbINONHUTL apudmeTyecKmne AeCTBMSA C KOMMNIEKCHBIMU YCTAMMK.

MpakTnyeckoe 3aHATHE No31

NprMeHeHVe rpaoB K peLleHuto 3a4ad

3ajaHue.

1. IouncK KpaTyanLiero nyTu.

2. NToNCK MaKCMMaIbHOr0 MOTOKa.

3. MoncK MMHUMa/IbHOTO OCTOBHOIO [iepeBa.

4. PacnpefeneHue pabounx.

MpakTnyeckoe 3aHATHE No32

HaxoxxgeHve cpefHUX XapaKTepucTuK, Hab/ioAaeMblX [AaHHbIX Ha
npaxkTuKe

3afaHue.

1 VveeTca BblObopKa, cogepxxawiad 30 4MCOBbIX 3HAYeHWIA HEKOTOPOro
NMpu3HaKa cnyyanHoin BeiMUmHbl X.

MocTponTb: 1) cTaTUCTMYecKoe pacnpefeneHve BblIOOPKW; 2) MOMUIOH
4acToT; 3) IMMMPUYECKYIO (PYHKUMIO pacnpegeneHns; 4) vHTepBasibHbIA psad; 5)
rMCTorpaMMy 4acToT; BbIYUCAUTL: 6) BbIOOPOYHYHO CPeAHION; 7) BbIOGOPOUHYHO
ancnepcuto; 8) BbIGOPOUYHOE CpefHee KBafpaTuyecKoe OTKNOHeHWe; 9) moay; 10)
MeauaHy.

MpakTnyeckoe 3aHATHE Ne33

MNpuMeHeHVe [Auarpamm Jilnepa-BeHHa AN pelleHWe TeopeTUKO-
MHOXECTBEHHbIX  33f4a4  MNpPoMecCMOHasIbHOM  HanpaBfieHHOCTW,  3ajad
NHOPMATUKN N APYTUX YYEOHbIX AUCUUNIIMH N ANA ONUCaHUS peasibHbIX
NPOLIECCOB U ABMEHWUIA

3afaHue.

1. OcyLecTBUTL onepaunmn Hag MHOXeCTBaMU.

2. 3aflaHbl MHOXecTBa A, B, C, U. HaliTn MHOXecCTBa...

3. PewwumnTe 3aga4y ¢ NOMOLLBHO KPYros Jiinepa

MpakTnyeckoe 3aHATNE N34

PellieHne 3a4a4 NPUKIaAHOI0 XapakTepa

3ajaHue.

1 Paccuutatb  njowadb MOBEPXHOCTU  LUNMHAPUYECKOro  OyHKepa,
NpeAcTaB/IeHHOr0 YepTEXXOM.

2. CtaHpapTHble pa3mMepbl imctoBon ctaim 1500 mm x 6000 Mm (4 MM
TONWMHA). Paccuntatb  KONMYECTBO JINCTOB  CTa/ll, HeOOXOAUMbIX  ANns
M3roTOB/IEHUS LMTMHAPUYECKOTO OYHKepa.

3.1 nnet crout 74550 py6nein.  Paccumtatb  Cce6eCTOMMOCTb
UMINHLPUYECKOro 6yHKepa.
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4. OnpefennTte NPOMYCKHYK CMOCO6HOCTb HEKOTOPOro KaHana CBA3W B
3aBMCUMOCTW OT LLUMPUHBI MOI0CHI NPONYCKAHWA Y OTHOLLEHWUS CUTHAS/LLYM.

[aHHble Ana pacyéToB NMpefCcTaB/eHbl B Tab/MLE.

1) Haignte NponyCcKHYH CMOCOBGHOCTL KaHasna.

2) OnpepennTte, KaKUM JO/MKHO ObITb OTHOLLIEHWE CUTHAN/LLYM B Aeumbenax,
A1 TOro, 4TOGbl MPOMYCKHad CMNocoOHOCTb KaHana coctaBuna 50% oT
BbIYMCNEHHOr0 3HaYeHUs B NyHKTe 1

3) KakoBa MakcuMMmasibHasi CKOpPOCTb Mepefayn daHHbIX Mpy nepegade
[ABOVIYHOrO CUrHasa no KaHany c nosiocon nponyckanus 2 Ky, v wymom 10 ob?

4) Kakoe TpebyeTcsi OTHOLUEHWe CUTHa/Wym AN LOCTUDKEHUS B KaHase
MPONYCKHOW crnocobHocT 10 MouT/cek npu wnpuHe nosocbl 2 MIMy?CoctasuTb
ypaBHeHue Nno JaHHOMY YC/T0BUIO N PeLunTb 3a4ady.

5. CocTaBUTb MaTemMaTU4ecKyto MoAesb Mo AaHHOMY YCOBUIO U PeLlunTb

3a7auy.

KoHTposnbHasa pabota Ne 1
BX0of4HOW KOHTPO/b
1. YKaXKnTe HOMepa BbIPaXKEHWUIA, 3HAYEHNS KOTOPbIX MOSIOXKUTE/bHbIE
1 ¥YnpocTuTe BblpaXkeHue
2. MpeobpasyitTe apobb
3. Haigute KopeHb ypaBHeHUs
4. PelwnTe KBagpaTHoe ypaBHEHME
5. PelunTb NMHENHOEe HePaBEHCTBO
6. Pelunte nnaHMMeTpPUYECKYHO 3a4a4y
KoHTposnibHasa paboTa Ne 2
1 HaiguTe 3HayeHMe BbIpaXKeHWs, UCMOMb3ys CBOMNCTBA orapugma ymcna
2. PelnTb nokasartesibHOe ypaBHeHWe
3. Harigute 06nacTb onpeaeneHns QyHKUUm
4. PelunTe nokasaTe/ibHOe HEPaBEHCTBO
5. PewunTe nppaumoHasibHoe ypaBHeHWe
6. Haingute HanbonbLLee Lenoe peLleHre norapumMmnyeckoro HepaBeHCTBa
KoHTponbHasa pabota Ne 3
1 Haingute 3HayeHre TPUrOHOMETPUYECKOTO BbIPAXKEHMS
2. YNpocTnTe TPUroHOMETPUYECKOE BbIpaXKeHue
3. Mo [fgaHHOMY 3Ha4yeHW0 TPUTOHOMETPUYECKOW (DYHKUMM HainguTe
3Ha4YeHNsa OCTasIbHbIX
4. TMocTpoiTe rpadmk
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KoHTponbHasa paboTta Ned
1. Hanante nNpon3BOAHYH (DYHKLMK
2. Hariagute 3HayeHve Npon3BoLHOM (PYHKLUMW B TOUKE
4. Haingute 3HayeHue yrioBoro KoaggpuumeHTta KacaTe/ibHOW, NPOBeAEHHOM
K rpatvKy (hyHKLMM B TOUKE C AaHHOI abcumccom
5. Hangute, Npon3BOAHYIO NPOV3BeLEHNS
6. Hangute CKOpPOCTb M YCKOPeHWEe TOYKM B MOMEHT BPEMEHW, eC/N OHa
ABWKETCA MPAMOIMHENHO MO 3aKOHY.
7. OnpefenuTe TOUKY MakcumymMa (yHKL MK
8. HainamTe HanbonbLUee N HaMeHbLLIEe 3HaYeHEe PYHKLUN Ha MPOMEXYTKe
KoHTponbHas paboTta Ne 5
1. Onpegennte yHKumto f(X), 4ng KoTopoin F(X) ABnseTca nepsoobpasHoin
2. Harignte nepBoobpasHble Ans yHKLMIA
3. Ansa pyHkumm f(X) HarauTe nepBoobpasHyto F, NpoxoasLLyto Yepe3 TOUKy
4. HainTm nyTb, NPOWMAEHHbIA TOYKOW 3a Onpefe/ieHHOe BPEMS, 3Has
(PYHKLMKO CKOPOCTH.
5. Bbluncnute onpegenéHHble MHTErpasbl
6. Hangute nnowaab KpMBONMMHENHOW Tpanewumuu, orpaHNYeHHON TMHUAMM
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5. OLJEHOYHbIE MATEPUA/bI 419 MPOMEXXY TOUHOW
ATTECTAUU MO YYEBHOMY TNPEAMETY

[MpeAmMeTOM OUEHKM ABNAOTCA YMEHMA W 3HaHWA.  [1pomexxyTo4vHas
atrectauma no yvye6Homy npegmety OOIMy.07 MaTtemaTuka NpoBoAUTCS B (hopme
3K3aMeHa B KOHLe BTOPOro CeMecTpa.

CofepXaHMe  3K3aMeHaUMOHHbIX  3afaHWA  OXBaTblBa€T  OCHOBHbIE
ANOAKTUYECKME eAMHNULbI, M3YYEeHHble CTYAeHTamy B COOTBETCTBUMM C pabodeit
nporpammoi no yvye6Homy npeameTty OOIlMy.07 MatemaTuka

O6bem 3afaHnii paccYMTaH Ha BbIMNO/IHEHME MX B TeUYeHMe 3 4acoB 55 MUHYT.
Ha sk3ameHe 6yaeT 4 BapnaHTa. [eMOHCTPaUVNOHHbIA BapuaHT npeaHas3HayeH ans
TOro, 4To6bl [AaTb MpeAcTaB/eHNe O CTPYKType OyayLmX 3sK3ameHauMOHHbIX
MaTepuanoB, KOMMYECTBE 3allaHnil, ux (hopme, YPOBHE CNOXXHOCTU. OH MOMOXET
BblpaboTaTb CTpaTeruto NOAroTOBKM K 3K3aMeHy Mo mMaTeMaTUKe.

JK3aMeHaUNOHHas KOHTPO/bHaA paboTa COCTOUT M3 [IBYX YacTei: COCTOUT U3
yact A 1 yactu b. Yactb A BK/oYaeT B cebs 12 3agaHuiA 6a30BOro YpoBHSA MO
MaTepuany Kypca MateMaTvKK, TPeOYyHLWMX KPaTKOro NUCbMEHHOIO MOSCHEHMS K
BbINO/HEHMIO 3afaHus. YacTb B cocTouMT m3 6 60/ee CMOXHbIX 3adaHuiA Mo
MaTepuany Kypca MateMaTuku, Tpebyrowmx nogpobHoro NMcbMeHHOro NosCHeHs
K BbIMO/IHEHWNIO 3a4aHKA.

[Mpoueaypa nposefeHNs NMUCbMEHHOIO 3K3aMeHa No MaTteMaTuMKe COCTOUT B
CNefyroLLem:

- ohopmneHme TUTY/IBHOIO NNCTa 3K3aMeHaLUMOHHON paboThl;

- MHCTPYKT&X MO TEXHOMNOrNN BbIMOMHEHUS MUCbMEHHOW KOHTPO/bHOW
paboThbl;

- pa3fava 3K3amMeHaLMOHHbIX MaTepunasioB CTyeHTaM,

- BbIMNO/IHEHWE 3aaHNI1 Ha YePHOBMKaAX;

- 0(hopM/eHNEe YMCTOro BapmaHTa NMMCbMEHHOW KOHTPO/bHOW paboThi;

- CcaMOCTOsATe/IbHas MpoBepKa CTYyAEeHTaMW BbINOHEHHOW KOHTPO/IbHOM
paboTbl.

[McbMeHHas sK3ameHalOHHas paboTa A0/MKHA ObITb BbINOTHEHA aKKYPaTHO
MWL CUMHEW WM YEpHOM  MacToil, He  paspellaeTcsa  NO/b30BATHCA
KOPPEKTUPOBOYHON NacToM U pyykamm apyrux usetoB. CobntogeHme Mosnein
0653aTe/bHO.

[MCbMEHHBIN 3K3ameH Mo y4yebHoMy npeamety OOIMY.07 MaremaTuka
OLleHVBaeTCH:

OTMETKON «2» («Hey[0BMETBOPUTE/IbHO») NPWU MPaBUIbHOM BbINOHEHWN
meHee 10 3agaHnin U3 yactu A;

80



OTMETKON «3» («y[0B/IETBOPUTE/NbHO») MPWN MPaBUIbLHOM BbINOAHEHUN 10
3aflaHnin N3 4acTu A;

OTMETKOMN «4» («XOPOLLO») - MPWU NPaBWUIbHOM BbIMO/HEHUN 12 3aaHniA U3
yacTv A 1 2 3alaHunin n3 yactu b;

OTMETKOW «5» («OT/IMYHO») -MPWN MPaBUIbHOM BbIMOMHEHUN 12 3afaHWiA U3
yact A n 5 3aaHunin u3 yactu b.

JeMOHCTpauUVoHHbIN BapuaHT
UacTb A
1. Pewmunte ypaBHeHue: logX(4-2x) =1

in21
2. YNPOCTUTE BblpaXKEHME: SCOSt

3. Haiigute ckansipHoe Npou3BeaeHNe BEKTOPOB a u b .

4. B cocygn, vmMerownii oopmy NpaBWbHON TPEYronbHOW MPU3Mbl, HaIuu
Body. YpoBeHb BoAabl gocturaeT 80 cm. Ha KakoW BbicOoTe OyAeT HaxoauTbeA
YPOBEHb BOAbI, €C/IN €6 NEepennTb B APYron Takom e cocyf, Y KOTOPOro CTopoHa
OCHOBaHus B 4 pasa 6onbLue, Yem y nepBoro? OTBET BblpasnuTe B CM.

5. Baca, Metq, Kona n Anéwa 6pocunn Xpebuin — KOMY HauuMHaTb Urpy.
HainauTte BepoATHOCTb TOr0, YTO HAYMHATL UTPY AO/HKEH OyaeT MeTs.

6. PeunTe ypaBHeHne: V-6x +1 = 5.

7. MaTepunasibHas TouKa ABWKETCA NPAMOSIMHENHO MO 3aKOHyX(1) = 612 —
48t +17 (rgex — paccTtosiH/e OT TOUKM OTCYETA B MeTpax, t — BPEMSA B CEKyHAaAX,
M3MepPeHHOE C Havana ABvkeHns). HananTe eé cKopocTb (B M/C) B MOMEHT BPEMEHU
t=9c

8. Ha pucyHKe n306paxkéH rpagmk HekoTopor hyHKummn y = [x)(aBa nyya c
06Leit HavanbHOM TOYKON). [loNb3yACb PUCYHKOM, BbluMcinTe 748) - F(2),
rfe F(x) — ofHa 13 nepBoobpasHbIX (yHKUMnAX).
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0 i
3<W pp 1
9. Harigute 3HauyeHue BblpaxxeHUs: ~36-72¢°34-73,
1
10. HaiguTe BCe LieNble peLleHns HepaBeHCTBa: ~ < 3 X2 <21.
y
11. PewwuTe ypaBHeHuMe: 32x 1—32x 2 =18.

12.  3aka3 Ha 110 feTasiein nepBblil paboumii BbIMOMHAET Ha 14ac ObICTpee,
yeM BTOpoil. CKOMbKO AeTasieil 3a Yac M3rotaB/IMBaeT BTOPO pabounia, ecnu
M3BECTHO, YTO MePBbIM 3a Yac U3rotasnMBaeT Ha 1 aetanb 6osbLe?

YacTtb b

. 3T
13. 3BecTHO, uTOSIina = -0,8, n <a <— . Bbluucnute: cosa,tga,ctga.

14. PelunTe ypaBHeHme: 3sm®x +10sinx +3 = 0.

15. C NOMOLLIbIO MePBO MPOM3BOAHOM UCCeAYNTE Ha AKCTPEMYM (DYHKLIMIO:
fix) =2x3- 6x2+3.

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

17. V13 ypHbI, B KOTOPOW HaXOAMTCA 5 YEPHbIX LWAPOB, 7 6e/bIX U 9 KpacHbIX

LLIApOoB, Hayaavy BbIHUMAKOT OUH. KakoBa BEPOATHOCTb TOr0, YTO BbIMaBLUWA LLAP
OKaYKeTCa 6esbIM.

18. B npaBW/bHOM YETbIPEXYTO/bHON Npammae CTOPOHA OCHOBAaHWS paBHa

5 cM. Anoema, paBHasa 8 cM, Hak/IOHeHa K MI0CKOCTU OCHOBaHUA nog yrnom 30°.
Bbluncnnte 06bem nmpamungbl.
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