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1. OBLUAA XAPAKTEPUCTUKA PAEOYEWN MPOIrPAMMBI
YYEBHOI'O NPEOMETA

1.1. MecTo y4ebHOro npeameTa B CTPYKTYPE OCHOBHOM NPOdecCMoHasIbHOM
obpasoBaresibHO NMporpaMmmbl

YyebHbIn  npeaMeT  «MaTemMaTuKa»  SBNSETCS  006s3aTeNbHOM  YacTbio
06LLe06pa3oBaTe/ibHOM NOArOTOBKM OCHOBHOW NPOMECCMOHa/IbHON 06pa3oBaTe/lbHOW
nporpaMMbl - MpOrpammbl MNOAFOTOBKM  CMELMa/IUCTOB  CPeAHEro 3BeHa Mo
cneymnanbHocTn 38.02.01 SKOHOMMKA U ByXranTepckuii yyeT (no oTpacnsam).

1.2. Llenn v nnaHnpyemble pe3ynbTaTbl 0CBOEHUS y4ebHOro npeamera

1.2.1 Llenn ocBoeHUs yyebHOro npegmeTta

CofepxxaHve nporpaMmmMbl yyebHoro npegmerta «MartemaTuka» Hampas/fieHO Ha
[OCTVKEHWNE pe3yNbTaToB ero U3yyeHus B COOTBETCTBUM € TpeboBaHuammn ®IroC COO
C y4eToM npodeccroHanbHoM HanpasneHHocTn ®IrOC CIMO.

OCHOBHbIMW LleNs MK n3y4veHus ydyebHoro npeamerta «MaremaTuka» ABAAOTCA
(hopMMpoBaHME MaTEMATUYECKUX MOHATUA U (PYHKLUMOHA/IbHON MaTeMaTUYecKoM
rpaMOTHOCTM: YMEHMA pacrno3HaBaTb MaTeMaTMyeckue acrnektbl B peasibHbIX
YKN3HEHHbIX CUTYaLMsaX WU NpU U3yYeHUN LpYyrnx y4yebHbIX NpPesMeTOB, MPOSAB/IEHUSA
3aBUCUMOCTE U 3aKOHOMEPHOCTeW, (hOpPMY/IMPOBaTb MX Ha A3blke MaTeMaTUKu U
co3JaBaTb MaTemMaTUyecKme MoAenu, NPUMEHATb OCBOEHHbI MaTeMaTUYecKmnia annapar
ANA peLleHnsa NMpaKTUKO-OPUEeHTUPOBaHHbLIX 3afady, WHTeprnpeTupoBaTb U OLEHUBATb
NO/lyYeHHble pesy nbTaThl.



1.2.2 TlnaHupyemble pe3y/sibTaTbl OCBOEHUS YUYeOHOro rnpeamerta
Ocoboe 3HayeHWe Y4yeOHbIA NpeaMeT MMeeT Mpyv  (OPMUPOBAHUM W Pa3BUTUM OOWIMX U NPOGECCMOHANTbHbBIX
KOMMETEHLMIA, a TaKKe COOTBETCTBYHOLMX UM pedy/nbTaTtam 06yyeHns cornacHo droC COO.

KomneteHynmn (OK, MK)

OK 01. Bbibupatb cnocobebl
peweHuns 3agay
npogeccnoHansHoM

[EATENbHOCTN NMPUMEHNTENBHO K
pas3/indyHbIM KOHTEKCTaM

MnaHMpyeMble pe3ynbTaTbl 06yUYeHUs

O6uimne

NIP23 - TOTOBHOCTb K TPyAy, OCO3HaHMWE LEHHOCTU
mMacTepcTBa, Tpyaontobue;

NTIP24 - TOTOBHOCTb K AaKTUBHOW [esTeNbHOCTU
TEXHOMOIMYECKON M couuanbHOW HanpaBNEHHOCTM,
CNOCOOHOCTb  MHULMMPOBATb,  MAAHMPOBaTb U
CaMOCTOATENIbHO BbIMOMHATb TaKY AeATEeNbHOCTb;
np2s5 - MHTEpPeC K  pas3inyHbiM  cdepam
nNpogheccroHanbHo LeATeNbHOCTH, yMeHue
coBepLUaTb 0CO3HaHHbIW BbI6Op ByayLLel npodeccun
N peasin3oBbiBaTb COOCTBEHHbIE XXWU3HEHHbIE MNaHbl;

MP1 -  camMOCTOATENbHO  (hOPMYNMpoOBaTb MU
aKkTyanumsmpoBaTb npobnemy, paccmaTpmsatb ee
BCECTOPOHHE;

MP2 - ycTaHaBnMBaTb CYLLECTBEHHbIA NPU3HAK UMK

OCHOBaHWS [NA CpaBHeHMd, Knaccudukaumm wu
06006LeHNs;
MP3 - onpegenats uenu [eATeNbHOCTW, 3a4aBaTb

napameTpbl U KPUTEPUU UX LOCTUXEHUS;
MP4 - BbIABNATL 3aKOHOMEPHOCTU N MPOTUBOPEUMA B
paccMaTpuBaeMbIX ABMIEHUSAX;

OucunnnnHapHsble
rnre1 - BfafeTb  MeTodaMW  [0Ka3aTeNbCTs,
anropuTMamm pelleHuns 3agad; ymetb (DOpMynnpoBatb
onpefeneHns, akCMoMbl U TeOpeMbl, NPUMEHSATb WX,
NPOBOAMTbL [AOKa3aTeslbHble pacCcyXAeHus B Xofne
pelweHuns 3agauv;
MP62 - ymeTb onepupoBaTb MOHATUAMMW: CTENEHb
yucna, norapum  yucna;  ymeTb  BbIMOMHATb
BbIYMC/IEHME 3HAYEHUI 1 NPeobpa3oBaHUs BblpaXXeHUi
CO CTeneHAMW wn norapumamu, npeobpasosBaHua
APO6GHO-paLMOHaNbHbIX BbIPaXKEHWNIA;
nre63 - ymMeTb  OnepupoBatb MNOHATUAMMN:
paunoHanbHble, WppauMoHanbHble, MOKa3aTe/bHble,
CTeneHHble, NorapupmMmuyeckKme, TPUroHOMeTpUYeCcKne
ypaBHEHUS 1 HepaBeHCTBa, UX CUCTEMBbI;
MP64 - ymeTb onepupoBaTb MOHATMAMU: DYHKUUSA,
HenpepbIBHas GhyHKUMA, npoun3BoAHas,
nepBoo6pasHas, OMPeAeneHHbIi WHTerpan; YyMeTb
Haxo4uTb MNPOM3BOAHbLIE 3NEMEHTAPHbIX (YHKLUWNA,
MCNO/Mb3ys CMpaBOYHble MaTepuanbl; WUCCNeaoBaTb B
NPoCTeNWMX cnyyvasx QYHKUUM Ha MOHOTOHHOCTb,
Haxo4uTb HambonblMe W HauMeHblUMe 3HayeHus
(OYHKUWA;  CTPOUTb  rpauMKM  MHOFOYNIEHOB C



MP5 - BHOCUTb KOPPEeKTUBbI B [AEATENIbHOCTb,
OueHuBaTb COOTBETCTBME  Pe3ynbTaToOB  Lenam,
OLeHMBaTb PUCKWN NOCNEACTBUI LeATENIbHOCTMY;

MP6 - pasBuBaTb KpeaTMBHOE MbIWNEHNE MpPU
PELLEHNN XKN3HEHHbIX NPO6/eM;

MP12 - BbIABNATL NPUYMHHO-CNEACTBEHHbIE CBA3N U
aKTyanusuposaTb 3afadyy, BblABUraTb TUMNOTE3y ee
PeLeHns, HaXo4UTb apryMeHTbl 415 foKa3aTe/bCTBa

CBOMX YTBEPX[EHWI, 3ajaBaTb napameTpbl MU
KPUTEPUN peLlEeHNS;

MP13 - aHanu3upoBaTb MOflyYeHHble B XO0fe
peleHns 3afaum pesynbTaThl, KPUTNYECKN
oueHmBaTb WX [OCTOBEPHOCTb, MNPOrHO3MpPOBaTb
M3MEHeHNe B HOBbIX YCNOBUSAX;

MP17 - YMETb nepeHocuTb 3HaHuA B
no3HaBaTe/lbHYI0 M NpaKTUYeckyt  obnactu
XUN3HE[eATeNbHOCTH;

MP18 - ymeTb WHTErpmpoBaTb 3HaHMA W3 pPasHbIX

npeaMeTHbIX obnacTeil;
MP19 - BbigBUratb HOBble Wiewn,
OPUTUHaSbHbIE MOAXOAbI U PeLleHNs

npeanaraTb

NCMoNb30BaHNEM annapara mMaTemMaTUyecKoro
aHanus3a, NPUMEHATb MPOU3BOLHYIO NPU pELUeHUN
3agau Ha  [BWXeHWe; peliatb npakTnKo-
OPVIEHTUPOBAHHbIE  33fauyM Ha Haubonbluve u
HavMeHbLUMe 3HAYeHWUs, Ha HaxoXAeHue nyTwu,
CKOPOCTW U YCKOPEHUS;

MP65 - YMeTb onepuposaTb
pauuoHanbHas (QYHKUMA, MokKasaTenbHas (YHKLUUA,
CTerneHHas (QyHKuma, norapupmuueckas QyHKLNA,
TPUTOHOMETPUYECKNE PYHKLUNUU, 06paTHblE PYHKLNN;
yMeTb CTPOWUTb  rpaiukn  U3YYeHHbIX  (YHKLUWIA,
MCMoNb30BaTh rpaukn Npu M3yYeHUM MPOLLECCOB U
3aBUCMMOCTEN, MNpW  peweHnn 3agady  u3  [pyrux
y4yebHbIX NpeaMeToB M 3ajay M3 peasibHOM >KU3HMW;
BblpaxaTb  (popMmyfiaMn  3aBUCHMOCTM Mexay
Be/IMYMHaMU;

MP66 - ymeTb pellaTb TEKCTOBble 3a4ayy PasHbIX
TUNOB (B TOM YMCNE Ha MPOLEHTHbI, JO/IM U YacTu, Ha
ABWXeHne, paboTy, CTOMMOCTb TOBapOB W YCHyT,
Hasoru, 3afayn n3 o61acTv ynpasneHUs IMYHbIMU Y
CeMEMHbIMU  (PUHAHCaMK); COCTaBMATb BblpaXeHUs,
YPaBHEHUSA, HepaBeHCTBA U UX CUCTEMbI MO YC0BUIO
3afjaun, uccnefosaTb MONMYYEHHOE peLlleHne u
OLleHMBaTb NPaBLONOA0OHOCTb Pe3y/ibTaTos;

MP67 - ymeTb onepupoBaTb MNOHATUAMU: CpefHee
apuMeTNYeCKoe, MenuaHa, HanbosbLee 7
HavMeHbllee  3Ha4yeHus, pasmax,  Awucrepcus,
CTaHAApTHOe OTK/IOHEHWEe 4uCNoBOro Habopa; ymeTb
N3BfieKarb, NHTEpnpeTnpoBaTb NH(opmaLmio,

MOHATUAMMWN:



npefctaBfieHHy0 B Tabnuuax, Ha Auarpammax,
rpagmkax, OTpaXkatOLlyld  CBOWCTBA  peabHbIX
MPOLEeCcCcOB N ABNEHWIA; NPeLCTaBNATb UH(HOPMALUIO C
noMmowbio  Tabnuy W guarpamm;  UccnepoBaTb
CTAaTUCTMYECKUNE [aHHble, B TOM YUC/e C MPUMEHEHNEM
rpayMyecknx MeTof0B M 3NEKTPOHHbIX CPeLCTB;

MP68 - ymeTb onepupoBaTb MOHATUSAMU: CAy4aliHblii
OMbIT W cy4yaliHoe cobbiTUe, BEPOATHOCTb C/1yYaiiHOro
Co6bITUA;  YMEHWe  BbIYUCNATb  BEPOATHOCTb  C
NCNO/Ib30BaHWEM TpaMyecKMxX MeTOAOB; MPUMEHATH
(hOpMy/ibl  CNOXEHUA U YMHOXEHUs BepOsSTHOCTEN,
KOMOGUHATOpPHbIe (akTbl U QOPMY/bl NMPU PeLleHnn
3afjay; OLEHMBATb BEPOATHOCTWU peasibHbIX COObITUNA;
3HaKOMCTBO CO C/lyYallHbIMW BeNMYMHAMU, YMEHMNE
NpVMBOAMTL MpPUMepPbl NPOABNEHMSA 3aKOHa 60/bLINX
yncen B MPUPOLHbIX U 06LLECTBEHHbIX AB/IEHUSAX;
MP69 - yMeTb oOMepupoBaTb MOHATUAMU: TOUKa,
npsmas, na0CKOCTb, NPOCTPAHCTBO, ABYIPaHHbIN yrofn,
CKpelimBaroLUimecs npsaMble,  MapaniefisHoCTb "
nepneHANKYNSPHOCTb MPAMbIX W MNJOCKOCTEN, yron
MeXAy NPAMbIMU, YTON MeXAy NPSMOIA 1 NIOCKOCTbLHO,
Yyron Mexgay naocKoCTAMM, PacCTOsiHME OT TOYKW [0
MJIOCKOCTU, PACCTOSHWE MEXAY NPAMbIMU, PACCTOAHNE
MeXJy MJ0CKOCTAMW; yMeTb WCMNOJIb30BaTb MpK
peweHnn 3afady  W3y4deHHble (akTbl U Teopembl
naaHUMeTpuUn; yMeHne oLeHMBaTb pa3mepbl 00bEKTOB
OKpY>XaroLwero Mmpa;

MnrP610 - YMeTb onepuposaTtb  MOHATUAMMU:
MHOrOrpaHHWK, CeyeHMe  MHOrorpaHHuka, Kyo,



napannenenunes, npusma, nupamuga, qurypa wu
MOBEPXHOCTb BpalleHWs, UWAUHAP, KOHYC, Lap,
cpepa, CeyeHMA OUrypbl BpaLLeHWs, MIOCKOCTb,
Kacarlowlaaca cdepbl, LUWAUMHAPA, KOHyca, nowanb
NMOBEPXHOCTUN NMpamuAbl, MPU3Mbl, KOHYCa, LUANHAPA,
nnowagb cpepbl, 06beEM Kyba, MPAMOYroibLHOrO
napannenenunega, nupamugbl, MNPU3Mbl, LUANHAPA,
KOHyca, wapa; ymMeTb M306paxkaTb MHOrOrpaHHUKN 1
MOBEPXHOCTU BpaLLEHUs, UX CEeYeHUs OT PyKW, ¢
MOMOLLbIO YepTEXHbIX UHCTPYMEHTOB W 3/1EKTPOHHbIX
CpefAcTB; YMeTb pacno3HaBaTb CUMMETPUIO B
MPOCTPaHCTBE; YMETb pacno3HaBaTb MpaBUJIbHbIE
MHOrOrpaHHUKN;

MP611- ymeTb onepupoBaTb NOHATUAMU: ABUXKEHUE B
MPOCTPaHCTBe, MOAO0OHbIE PUIrypbl B MPOCTPAHCTBE;
NCMOMb30BaTb OTHOLLEHWE M/OLLAAEl MOBEPXHOCTEN U
06bEMOB MOA06GHBLIX PUIYyp NpK peleHnn 3ajay;
MP612 - yMeTb BbIYUCNATL TFEOMETPUYECKUE
BENMYMHbI (4VHA, yron, nnowanb, 06bem, naouiajb
MOBEPXHOCTN), WCMONb3YA W3YYeHHble (OPMY/bl U
MeTo/bl;

nreei13 - yMeTb  OfepupoBaTb  MOHATUAMU:
NPAMOYro/sibHass CcuUCTeMa KOOPAWHAT, KOOPAUHATHI
TOYKM, BEKTOpP, KOOPAWHaTbl BEKTOpa, CKanfpHoe
npou3BefeHne, Yron Mexzay BeKTopamu, Ccymma
BEKTOPOB, NPON3BeieHNe BEKTOPA Ha YMNC/O; HAXOANTb
C TMOMOLWbI  W3YYEHHbIX (OPMYy/S  KOOpAMHATHI
CepeAuHbl  OTpe3Ka, paccTofHWe Mexay [AByMm#A
TOouKamu;



MP614 - ymeTb BblI6MpaTb NOAXOASALMIA WN3YUEHHbIN
MeTo4  ANA  pelweHWs  3ajayn,  pacrnosHasatb
MaTeMaTuyeckne (hakTbl U MaTeMaTUyeckue MOLEeNn B
NPUPOAHBLIX N O6LLECTBEHHBIX SABMIEHUAX, B UCKYCCTBE;
YMEHME  MPUBOAMTL  MPUMEPbI  MaTeMaTUYeCKUX
OTKPbITUIA POCCUIACKOA X MMPOBOA MaTeMaTWUYeCKOl
HayKu;

MPyl - ymeTb onepupoBaTb MOHATUAMMW: OMNpejesieHune,
akcuoma, Teopema, CnefcTBUe, CBOWCTBO, MPU3HaK,
[,0Ka3aTe/Ib,CTBO, PaBHOCU/IbHbIE POPMY/IMPOBKN; YMETb
(hopmynmpoBatb  06paTHOe M NPOTUBOMOIOXHOE
yTBEPXAeHWe, NpUBOAUTL MPUMEPBLI Y KOHTPNPUMEPSI,
MCrosb3oBatb MeTO4 MaTeMaTUYecKoOnm WHAYKLUWK,
NMPOBOAMTb A0OKa3aTe/lbHble PACCYXXAEHUS MPU peLleHnn
3afaud, OUEeHMBaTb  JIOTMYECKYKD  NpPaBWIbHOCTb
paccy>XaeHwuii;

MPy2 - ymeTb onepupoBatb MOHATUAMMU: MHOXECTBO,
NMOAMHOXECTBO, Ornepauuy HafL MHOXecTBaMu; YMeTb
MCMOMb30BaTh TEOPETUKO-MHOXECTBEHHbIN annapart A/s
onucaHus peanbHbIX MNPOLECCOB U ABMEHUA W Npu
pelweHnn 3aga4y, B TOM uuUCNe U3 APYruMX Y4ebOHbIX
npeaMeToB;

MPy3 - ymeTb onepmpoBaTb NOHATUAMU: rpad), CBA3HbIN
rpad), Aepeso, LMK, rpad Ha naocKocTU; yMeTb 3a4aBaTb
M onucblBaTb  rpagbl  pasInYHbLIMK  criocobamu;
MCMosib30BaTh rpadsl NPV peleHnn 3atay;

MPy4 - ymeTb cBOGOAHO OMepuMpOBaTb MOHATUAMM:
COYeTaHue, MepecTaHOBKa, YMC/NO COYeTaHWMW, YUCNO
nepecTtaHoBOK; 6MHOM HbIOTOHA;, YMeHWEe MPUMEHATb



KOMOUHATOPHbIE (DaKTbl U PacCY>XAeHNsA ANA peLleHns
3afau;

MPy5 - ymeTb onepupoBaTb NOHATUAMW: HaTypasibHOe
ynucno, Lenoe  4Yucno, OCTaToOK MO MOAYNHO,
pauvoHa/sibHOe  4YWuCio, MppaunoHasbHOe  YuCho,
MHOXECTBa HaTypasibHbIX, LUeNblIX, paynoHanbHbIX,
JEVCTBUTENbHbIX — Yucen;  yMeTb  MCNO/b30BaTh
NpU3HaKu AeNnMMOCTMW, HAMMEHbLUWI OOLWNIA AeNnTeNb
N HaMMeHbllee o6Liee KpaTHoe, anroputm EBknpga
npu peleHUn 3agay; 3HAKOMCTBO C pas/IMyHbIMU
NO3ULUNOHHBIMW CUCTEMAMU CHUCNIEHNUS;

MPy6 - ymeTb cBO6GOAHO OMEpPMpPOBATb MOHATUSAMU:
CTeneHb C LebiM NokKasaTesieM, KOPeHb HaTypasibHOM
CTeneHn, CcTeneHb C payuoHaNbHbIM MOKa3aTesieM,
CTeneHb C  AeACTBUTENbHbIM  (BeLLECTBEHHbIM)
nokasartefniem, norapu@m uyucna, CUHYC, KOCUHYC WU
TaHTeHC MPOM3BO/ILHOIO YNCNa;

MPy7 - yMeTb OnepupoBaTb MOHATUAMMK: TOXAECTBO,
TOX[EeCTBEHHOE npeobpasoBaHue, ypaBHeHWe,
HepaBeHCTBO, CUCTeMa YpPaBHEHW W HepPaBeHCTB,
PaBHOCWUNbHOCTb YpPaBHEHWI, HEPaBeHCTB U CUCTEM,
paunoHanbHble, WppPaUNOHabHble, MOKa3aTe/lbHble,
CTeneHHble, IorapumMmmyeckme, TPUrOHOMETpPUYECKNE
ypaBHEHUS, HepaBeHCTBA U CUCTEMbI; YMEHWe peLllatb
ypaBHEHMUS, HepaBeHCTBA W CUCTEMblI C MOMOLLbHO
pasNYHbIX npuemMosB; peLwaTb ypaBHEHWS,
HepaBeHCTBa U CUCTEMbl C MapameTpoM; MPUMEHATb
YpaBHEHWSA, HEPABEHCTBA, MX CUCTEMbI AN PeLleHns
mMaTeMaTMyeckMx 3ajady W 3ajady U3 pasInYHbIX



u

obnacTeil HayKu 1 peanbHOW >XXU3HMU;

MPy8 - ymeTb cBOGOAHO OMepupoBaTb MOHATUAMW:
rpa@uk QyHKuumn, obpatHas (yHKUMSA, KOMNO3UuUms
(YHKUMIA,  NUHeRHad  (YHKUMS,  KBagpaTtu4yHas
(PYyHKUMA, CTeneHHaa (PYHKLMA C LeSibIM NoKasaTesem,
TPUTOHOMETPUYECKUNE (hyHKL MK, obpaTtHble
TPUTOHOMETPUYECKNE (DYHKLMK, NOKasaTeNbHas W
norapugpmMmnyeckas PyHKUUN; YMETb CTPOUTb FpaduKku
(YHKUWA, BbINONHATb Mpeo6pa3oBaHMsa rpadnKos
hYHKUWIA;

yMeTb UCNO/b30BaTb rpapuKn yHKLMIA 4N N3yUYeHUs
MPOLLeccCoB M 3aBMCUMOCTEW NpPU pelleHun 3afay u3
APYTMX y4YebHbIX NpPeaMeTOB U U3 peanibHOW XXU3HW;
BblpaxaTb  (popmynamMy  3aBUCUMOCTU Mexay
BE/IMYNHAMMU;

yMeTb CBOGOAHO onepupoBaTb MOHATUAMMW: YETHOCTb
(PYHKUMKN, NEPUOANYHOCTb (PYHKLUU, OTPAHNYEHHOCTb
(DYHKUMKW, MOHOTOHHOCTb  (PYHKUWUKW, 3KCTPEMYM
(hyHKLUMW, Hambonbllee W HaMMeHbllee 3HavyeHuUs
(YHKUMM  Ha MPOMEXYTKe; yMeHWe MNpOBOAUTL
nccnegoBaHme GyHKUNN;

YMeTb WUCMOMb30BaTb CBOWCTBA U rpafmkn yHKLUMKIA
ANA peleHns YpaBHEHWIn, HepaBeHCTB M 3afjay C
napameTpamu;  u3obpaxaTtb Ha  KOOPAWUHATHOM
MIOCKOCTU  MHOXECTBa  pelleHuid  ypaBHEHWH,
HEPaBEHCTB N UX CUCTEM;

MPy9 - ymeTb CBOGOAHO OMEpPUPOBaTb MOHATUAMMU:
nocnefoBaTe/lbHOCTb, apuMeTUyecKkas mnporpeccus,
reomeTpuyeckas nporpeccus, 6eCKOHEYHO
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ybblBalolWas reomMeTpuyeckas nporpeccus; ymeHue
3afjaBaTb MOC/MefoBaTe/IbHOCTW, B TOM u4ucnie ¢
MOMOLLbIO PEKYPPEHTHLIX (DOPMYII;

MPyrD -  ymeTb  onepupoBaTb  MOHATUAMMU:
HEMPepbIBHOCTL  (DYHKUWK, acuMNTOTbl  rpauka
(YHKLMW, nepBas M BTOpas NPoOM3BOAHas (YHKLUUWU,
reoMeTpuUYecKnin n n3nyecknii CMbIC/ NPOU3BOAHON,
nepsoobpa3Has, OMpefeneHHbIi UWHTerpan; YMeTb
HaxoAWTb aCUMNTOTbl rpagmka QYHKUWUK; YMETb
BbIUACNATL MPOM3BOAHLIE CYMMbl, MPOW3BELEHNS,
4aCTHOMoO M KOMMO3UUWUWU  (YHKUWA, HaxXoAWUTb
ypaBHeHWe KacaTeNbHOW K rpaduky QyHKUNUN;

YMeTb UCNO/b30BaTb NPOU3BOAHYIO AN5 UCCNe[0BaHUA
(YHKUWIA, NS HAXOXAEHWA Hau/yyllero peleHns B
MPUKNagHbIX, B TOM yucne couuasnbHo-
9KOHOMWYECKMX U1 (IM3NYeCKUx 3agavax, AnA
onpegeneHns CKOPOCTM U YCKOPeHWs; HaxoAWuTb
niowaan n obbembl (Uryp C MOMOLLLIO WHTErpana;
MPUBOANUTH npumepsl maTemaTU4ecKoro
MOJENMpPoBaHUA C MNOMOLbLI0 ANdhepeHLnanbHbIX
YPaBHEHWIA;

MPy11 - YMeTb  OMEepupoBaTb  MOHATUAMMU:
KOMM/IEKCHOE YMC/0, COMPSXEHHble KOMMJEKCHbIe
ynucna, MOAYNb W apryMeHT KOMMMEKCHOro u4ucna,
(hopma 3anmcy KOMMJIEKCHbIX Yncen (reoMeTpuyeckas,
TPUTOHOMETPUYECKas U anrebpamyeckas); YMeTb
NMpon3BOAUTL apugmeTnyeckue AencTems C
KOMMN/IEKCHbIMW  YuCnaMu;  MPUBOAUTL  MPUMEpbI
MCNONb30BaHUS KOMMIEKCHbIX YunCer;
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MPyl1l2 - ymeTb CBOGOAHO ONEPMPOBATb NOHATUAMM:
cpefiHee apudMeTMyeckoe, MeaumaHa, Hambosbluee U
HauMeHbllee  3Ha4vyeHwusA, pasmax,  Aucnepcus,
CTaHAAPTHOE OTK/IOHEHME [ANF OMUCAHUA YUCNOBbIX
[aHHbIX; YMeTb UccnefoBaTb CTAaTUCTUYECKUNE faHHbIE,
B TOM 4uC/le C NPUMEHEHMEM Tpauyecknx MeToL0B U
3NIEKTPOHHbIX CPeAcTB; rpafuyeckn wuccnefoBatb
COBMECTHble HabNAeHNs C MOMOLLbI Auarpamm
paccemBaHua 1 IMHENHOW perpeccuu;

MPyl13 - yMeTb Haxo4WTb BEPOATHOCTU COO6LITUI C
NCNONb30BaHWEM TpaUyecknx MeTof0B; NMPUMEHATb
4N pelleHWs  3ajad  (QOPMYJibl  CMIOXKEHUA U
YMHOXEHNA  BEPOATHOCTER,  opmMyny  MNOMHOM
BEPOATHOCTU, opmyny BepHynan, KOMOGUHATOPHbIE
akTbl W (OpMYyNbl; OLEHMBaTb  BEPOATHOCTU
peasibHbIX CO6bITUIA; YMeTb ONepmpoBaTb MOHATUAMMU:
cnyvaliHasa BefMYMHa, pacnpefenieHne BepOATHOCTER,

mMaTeMaTuyeckoe oXugavue, aucnepcus "
CTaHJAPTHOe OTK/MOHEeHWEe CNy4aiiHOW  BeNMYUHbI,
(yHKUMN pacnpegeneHus " MAOTHOCTK

paBHOMEpPHOro, nokKasaTe/bHOro ¥ HOPMasibHOro
pacrnpefeneHunii; ymeTb UCMo/b30BaTb  CBOMCTBA
M3YYEHHbIX pacnpefeneHnin s peleHns 3ajav;
3HaKOMCTBO C MOHATMAMMW: 38KOH 60/bINX YunCen,
MeTofbl BbIOOPOYHbLIX  MUCC/Ief0BaHUN; yMeTb
NPUBOANUTL MPUMEpPbI MPOABNEHMSA 3aKOHA 60/bWINX
ynucen B NPUPOAHbLIX N OBOLLECTBEHHbIX ABNEHUSAX;

MPyl4 - ymeTb cBOGOAHO OMepupoBaTb MOHATUAMM:
TOuYKa, npAmMas, MJOCKOCTb, MPOCTPAHCTBO, OTPE30K,
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Nyd, NNOCKWIA Yron, ABYrpaHHbIA Yro, TpexrpaHHbIi
yron, nepecekatouimecs, napasnnesbHble n
CKpelimsarowmeca npsamble, napannesbHOCTb U
neprneHANKYNAPHOCTb MPAMbIX WM MAOCKOCTER, yron
MeXAy NPsAMbIMUW, YTO/l MeXAY NPAMOA U MNOCKOCTbHO,
Yyron mexgy naoCcKoCTAMU; YMeTb MUCMO0/b30BaTh Mpu
pelweHnn 3afay  U3ydeHHble (akTbl W TeopeMmbl
NNaHUMETPUMN; YMETb OLLeHMBATb pasmepbl 06HEKTOB B
OKpy)arLiem Mmupe; yMeTb ONepupoBaTb NOHATUSAMM:
MHOTOrpaHHuK, ceyeHune MHOrOrpaHHunKa,
NpaBW/bHbIA  MHOFOrpaHHWK, nNpu3Ma, nupamuga,
(hurypa 1 nNoBepxXHOCTb BpalieHUs, LUAMHAP, KOHYC,
wap, cgepa, pasBepTKa NMOBEPXHOCTU, CEYEHMSA KOHYCA
N UUANHAPa, napannenbHble OCU WA OCHOBAHUIO,
CeyeHue LWwapa, MJOCKOCTb, Kacawouw,aaca coepbl,
UMIMHApa, KOHyca; YMeTb CTPOUTb  CeYeHue
MHOTrOrpaHHuKa, n3o06paxartb MHOrOrpaHHuKM,
(hmrypbl ¥ NOBEPXHOCTU BpaLLEHUSA, UX CeYeHUS, B TOM
yucne C NOMOLLbIO 3/IEKTPOHHbIX CPeAcTB; YMeTb
NMPUMEHATb  CBOICTBA  FEOMETPUYECKUX  uryp,
CaMOoCTOATe/IbHO (hopmynupoBaTb  ONpefeneHns
n3yyaemblx QUryp, Bbl4BUraTb FMNOTE3bl O CBOMCTBAX
M NpU3HaKax reoMeTpuyecknx uryp, o60CHOBbIBATH
nnu onposepraTb nx; YMeTb NpPoOBOANTb
Knaccuumkaumo ¢Guryp no pasnMyHbiM NpU3HaKam,
BbIMOMHATb HeobXo4nMble [OMNOSTHATENbHbIE
NOCTPOEHMS;

MPyl5 - ymeTb CBOOGOAHO OMEpUPOBaTb MOHATUAMM:
nnowagb ¢urypbl, 06bem QUrypbl, BeAMYMHA YINa,
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paccTofiHMe OT TOYKU [0 MJIOCKOCTW, paccTosfiHue
MeXxay NpsAMbIMU, PacCTOSAHWME MeXZAy NI0CKOCTSAMM,
nnowanb chepsbl, naowasb MOBEPXHOCTU NUPaMUAbI,
Nnpu3Mbl, KOHYyCa, uunuHgpa,  06bem Ky0a,
NPAMOYro/IbHOrO  napannenenunega,  nupamujbl,
npu3Mmbl, UMAWHAPA, KOHYca, LWapa;, YMeTb HaxofuTb
OTHOLLIEHNEe 06bEMOB NOAOGHbLIX Uryp;

MPyl16 - ymeTb CBO60AHO OMepMpPoOBaTb MOHATUAMMU:
OBVDKEHME, MapannefbHblil NepeHoc, CUMMETPUS Ha
MI0OCKOCTK n B NPOCTPaHCTBE, NMOBOPOT,
npeobpasoBaHMe Noao6ms, Nogo6HbIE PUIYPbI; YMETb
pacno3HaBaTb paBHble W MOAO6GHbIE PUrypbl, B TOM
yncne B MNPUPOLE, WCKYCCTBE, apXUTEKType; YMeTb
MCMONb30BaTb FrEOMETPUYECKME OTHOLIEHUSA, HAXOAUTb
reoMeTpuyeckne BeNUYUHbLI (A4MHA, Yron, niowagb,
06beM) Npu peleHUn 3afgavy M3 ApYyrux y4yebHbIX
NnpeaMeToB U U3 peasibHOM XWU3HU;

MPyl7 - ymeTb CBO6OAHO OMepMpoBaTb MOHATUAMMU:
NPAMOYrofibHas  cucTeMa  KOOPAWHAT,  BeKTop,
KOOpAMHATbl TOYKW, KOOPAWHATbI BeKTopa, Cymma
BEKTOpPOB, MNpOM3BELEHME BeKTopa Ha  4ucno,
pasfioxxeHne BekTopa no  6asncy, CKanspHoe
npou3sefeHne, BEKTOPHOE NPOU3BELEHNE, YTON MeXAY
BEKTOpPaMW; YMETb WCMOMb30BaTb BEKTOPHbLIA ¥
KOOPAMHATHbIA MeTOA 418 peLleHns reomeTpuYecKmnx
3ajay W 3agay  Apyrux  y4yebHbIX MNpeaMETOB;
onepupoBatb MNOHATUAMM: MaTpuua 2 X 2 n 3 x 3,
onpefennTenb MaTpuubl, TEOMETPUYECKUIA CMbICA
onpegenuTens;



OK 03. MnaHnpoBatb n

peann3oBbIBaTh cobCcTBEHHOE
npoeccrnoHanbHoe 7
NNYHOCTHOE passuTue,
npeanpuHUMaTeNbCKyHo

[eaTeNlbHOCTb B
npogeccMoHanbHO cthepe,

JNIP26 - roTOBHOCTb 1 CNOCOOHOCTb K 06pa3oBaHuio U
camoo6pa3oBaHNI0 Ha NMPOTAXEHUN BCEIN XU3HN;

MP8 - Cnoco6HoCTL 7 rOTOBHOCTb K
CaMOCTOATE/IbHOMY  MOWUCKY METOAO0B  peLleHund

NPakKTn4eCcKnx 3afad,
MEeTO40B NMO3HaHUA;

NMPUMEHEHNIO  Pa3/INYHbIX
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MPy18 - ymeTb MOLeNNpoOBaThb peanbHble CUTyauumn Ha
A3blKe  MaTemMaTWKW,  COCTaBMiATb  BblpaXeHus,
YPaBHEHWA, HEpaBeHCTBA U MUX CUCTEMbI NO YC/0BUIO
3aflaun, uccnepoBatb  NMOCTPOEHHbIE  MOAenn c

NCNONb30BaHNEM annapara anre6psl,
MHTEPNPETMPOBaTb MONYYeHHbI pe3ynbTat; CTPOUTb
MaTemaTnyeckue mozenu c MOMOLL b0

reoMeTpuyYeckKMx MNOHATUA U BENUYMH, peLlaTtb
CBA3aHHbIE C HAMW MpaKTUyecKue 3afjaun; cocTaBnAaTb
BEPOATHOCTHYID  MOZe/lb U WHTepnpeTupoBaTtb
MONYYEHHbIA pe3ynbTaT; pellaTb NpUKNajHble 3a4ayun
cpefcTBaMyM mMaTemMaTU4ecKoro aHanmsa, B TOM yucre
coumanbHO-3KOHOMMNYECKOT O " (hm3nyeckoro
XapakTepa;

MPy19 - ymeTb BbIOMpaTb MOAXOAAWMIA MeTOL ANA
peLleHuns 3afauu; NOHMMaHne 3Ha4YMMOCTH
mMaTemaTUKM B N3yyeHnn NPUPOAHbLIX 7
00OLEeCTBEHHbIX  MPOLECCOB U SABMEHUR; YyMeTb
pacrnosHaBaTb MNPOSBAEHME 3aKOHOB MaTeMaTUKM B
NCKYCCTBE, yMeTb NPUBOAMUTb npumepbl
mMaTeMaTUYyeCKNX OTKPbITUIA POCCUIACKON U MUPOBOI
mMaTemMaTUYeCKOW HayKu

MP63 - YMeTb ornepupoBartb NOHATUAMMN:
paunoHasbHble, uWppaunoHaibHble, MOKa3aTe/lbHble,
CTeneHHble, norapuMmuyeckne, TPUroHOMeTpruUecKue
ypaBHEHWNA N HEPaBEHCTBA, UX CUCTEMbI;

ne61o - yMeTb  OMepupoBaTb  MOHATUAMMWU:
MHOFOrpaHHWK,  CeYeHWe  MHOrorpaHHukKa,  Kyo,
napannenenunes, npusMa, nupamuga, qurypa u



MCMoNb30BaThb 3HaHuA no
(PMHAHCOBOW  rpamMoOTHOCTU B
pasnYHbIX YXWU3HEHHbIX
cUTyaumax

OK 04. AhhekTNBHO

B3aMMOAeincTBoBaTh 1 paboTaTh B
KONNEKTUBE N KOMaHAe

MP17 - YMeTb nepeHocuUTb 3HaHuA B
no3HaBaTe/bHY0 W npakTu4yeckyto  ob6nactu
XU3HEeLeATeNbHOCTU

MP28 - Bnagetb pa3nMyHbIMK cnocobamu 06LLeHns
1 B3aMMOAENCTBUS;

MP31 - noHumaTb M UCMNO/Mb30BaTb NMpenMyLLecTsa
KOMaHLHON N NHAMBUAYANbHON paboThl;

MP33 - npuHMMaTh LieN COBMECTHON AeATeNbHOCTH,
OpraHu3oBbIBaTb U KOOPAMHMPOBATL AeNCTBUA MO ee
LOCTUKEHUIO: COCTaBNATb nna AencTBuUiA,
pacnpegenaTb poanM C y4eTOM MHEHWI Yy4YaCTHWUKOB
06CyX/aTb pe3ynbTaTbl COBMECTHON paboThl;
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MOBEPXHOCTb BpALLEHWUs, UUAUHAP, KOHYC, LWap,
chepa, cedyeHMss Urypbl BpalleHUsa, MOCKOCTb,
Kacalolasnca cdepbl, UWAMHAPA, KOHyca, naowanb
MOBEPXHOCTW NMupamuAbl, NPU3Mbl, KOHYCa, LUINHAPA,
nnoowanb cdepbl, 06beM Kyb6a, MNPSMOYroNbHOrO
napannenenunefa, nupaMmuibl, NpU3Mbl, LUIUHAPA,
KOHYycCa, Wapa; yMeHue n3obpaxxatb MHOrOrpaHHUKKN ©
MOBEPXHOCTWU BpaLLEHMUSA, WX CEYEHUA OT PYKKU, C
MOMOLL I YEePTEXHbLIX UHCTPYMEHTOB M 3/1IEKTPOHHbIX
CpeAcTB; YMeTb  pacnos3HaBaTb CUMMETPUIO B
MPOCTPaHCTBE; YMeTb pacrno3HaBaTb MpaBU/ibHbIE
MHOTOrpaHHUKW;

nrP613 - yMeTb  OMepupoBaTh
NMPAMOYrosibHas CuUCTeMa KOOPAMHaT,
TOYKW, BEKTOP, KOOPAWHATblI BeKTOpa, CKanspHoe
npou3BefeHne, Yron Mexpay BekKTopamu, CyMmma
BEKTOPOB, NPOM3BELEHME BEKTOPA HAa YNC/I0; HAXOAUTb
C MNOMOLWbI  W3YYeHHbIX (OPMYNn  KOOPAWHATHI
cepeAuHbl  0Tpe3Ka, pacCTosiHMe Mexay AByMA
TOYKaMu

NOHATUAMMWN:
KoopAuHaThbl

MP68 - ymeTb onepupoBaTb MOHATUSAMU: CyYailHblii
OMbIT 1 CNyYainHoe cobbITUE, BEPOATHOCTb CIyHanHOro
cobbITUA;  YMeTb  BbIYUCNATb  BEPOATHOCTb  C
MCcnonb3oBaHNeM rpauyeckux MeToA0B; MPUMEHATb
(hOpMY/ibl  CNOXEHUA W YMHOXEHUS BepOATHOCTEN,
KOMOUHATOPHbIE (haKTbl U (POPMYNblI MPU peLleHnmn
3afjay; OueHMBaTb BEPOATHOCTU peasibHblX COObLITWIA;
3HaKOMCTBO CO Cly4yaliHbIMW BeNUYUHAMU; YMeHUe



MP36 - KoopaumHuWpoBaTb W BbINOJIHATL paboTy B
YCNOBUAX peasibHOrO, BMPTYanbHOro n
KOMBGUHUPOBAHHOTO B3aUMOLENCTBUS;

MP37 - ocyw,ecTBnATb MO3NUTUBHOE CTpPaTernveckoe
noeefleHNe B pPas/IMYHbIX CUTyauuax, MPOABNATbL
TBOPYECTBO M BOOGpaXKeHue, ObiTb MHULNATUBHbLIM
MP55 - npuHMMaTb MOTUBbLI U apryMeHTbl APYrux
noaen npyu aHanuse pesynbTaToB AeATENbHOCTY;
MP56 - npu3HaBaTb CBOe MpaBO W MpaBo APYrux
Noein Ha OWnoKN;

MP57 - pa3BuBaTb CMOCOOGHOCTb MOHMMATb MUpP C
no3nuumn Jpyroro yesoBeka
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NpMBOANTbL MPUMEPbI MPOSBEHNA 3aKOHA 60MbLUMX
4yucen B NPUPOLHbIX U 06LLECTBEHHbIX ABMIEHUAX;
MPy6 - ymeTb CBOGOAHO OMEpUpOBaTb MOHATUAMMU:
CTeneHb C LeNibIM MoKasaTenem, KOpeHb HaTypasibHOM
CTeneHu, CTeneHb C pauuoHasibHbIM MoKa3aTesieM,
CTeMeHb C  [JeACTBUTENbHbIM  (BELECTBEHHbLIM)
nokasartenem, Jsiorapugm ymucna, CUHYC, KOCUHYC W
TAHTEHC MPOW3BO/IbHOIO YNCNa;

MPy8 - ymeTb CBOGOAHO OMEpPMpPOBaTb MOHATUAMU:
rpauk QyHKUuKn, obpaTtHaa (YHKLMSA, KOMMNO3ULUSA

(YHKUMIA,  NNHeHas  YyHKUMSA,  KBagpaTuyHas
(hYyHKUMA, CTeMeHHad PYHKLUNA C Le/biM MoKasaTenem,
TPUTOHOMETPUYECKME (hyHKUNW, obpaTtHble

TPUTOHOMETPUYECKNE (YHKLUKM, MoKasaTeNbHad W
norapummyeckas QyHKUUN; YMETb CTPOUTL rpauKku
(hYHKUMIA, BbINOMHATL MNpeobpa3oBaHUsA rpauKoB
DYHKUWIA;

yMeTb MCNONb30BaTh rpaukn QyHKLMWIA 4N N3yYeHns
MPoLLecCOB M 3aBUCUMMOCTE Npu pelleHun 3ajad u3
APYTrUX yyebHbIX NPeSMETOB U U3 peanbHOW >KU3HU;
BblpaXkatb  (opmynamMu  3aBUCUMOCTU  Mexay
Be/IMYMHaMU;

YMeTb CBOOGOAHO OMepupoBaTb MOHATUAMM: YETHOCTb
(PYHKUUKN, NEPUOANYHOCTb (PYHKLUN, OTPaHNYEHHOCTb

(OYHKLMW, MOHOTOHHOCTb  (PYHKUWUKW, 3KCTPEMYM
(byHKUMKM, Hanbonbllee W HavMeHbllee 3HavyeHus
(YyHKLMM Ha MNPOMEXyTKe; YMEHMe TMpPOBOAUTb

nccnefoBaHne PyHKLMK;
YMeTb MCMNOMb30BaTh CBOWCTBA W rpadimku yHKL WA



OK 05. OcyuwecTBNATb YCTHYIO U

MNCbMEHHYHO KOMMYHUKaLUWIO Ha

rocyfapCTBEHHOM A3blKe
Poccuiickoi depnepayumn c
yyeTom 0CO6eHHOCTeA
COLMANbHOrO M KY/NbTYPHOrO
KOHTEKCTa

NP8 - Cc(hOpMMpPOBAHHOCTb POCCUICKOM
rpaXx4aHCKOM NAEHTUYHOCTMH, naTpuoTmnsma,
YBaXKEHUS K CBOEMY Hapogay, 4yyBCTBa

OTBETCTBEHHOCTWU nepef PoAnMHON, ropAoCTn 3a CBOWA
Kpali, cBOW PoauHy, CBOM A3bIK W KYyNbTypy,
Npoww/aoe W  HacTosiliee  MHOrOHayMoHanbHOro
Hapopa Poccuu;

ne33 - COBEPLUEHCTBOBAHME  A3bIKOBOWA "
4ynTaTe/IbCKOM KY/bTypbl Kak cpeacTtea
B3aMMOJENCTBUA MeXAY NOAbMU U MO3HAHUSA MUPa,;
MP30 - pa3BepHYTO M IOTMYHO n3naratb CBOK TOUKY
3pEHUSA C UCMONb30BaHUEM A3bIKOBbLIX CPeACTB

MK 4.1. OTpaxaTb HapacTalOWNUM JIP14 - 0CO3HaHWE NWYHOr0 BKNafja B MOCTPOEHME
cyeTax yCTOMWYMBOro GyayuLero;

UTOroMm Ha
6yXranTepckoro

yyeTa
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ONS pelleHns YpaBHEHWM, HepaBeHCTB W 3afjay C
napameTpamu;  n3o06paxatb Ha  KOOpPAMHATHOW
MMIOCKOCTM  MHOXECTBa  peleHuii  ypaBHEeHWH,
HepaBeHCTB U X CUCTEM

MP67 - ywmeTb onepupoBaTb MOHATUAMWU. CpefHee
apuimMeTnyecKoe, MenaHa, HanbonbLiee 7
HauMeHbllee  3Ha4yeHwus, pasmax,  gucnepcus,
CTaHAapTHOE OTK/NOHEHME YMC/IOBOrO Habopa; yMeHue
N3BneKatb, NHTEpNpeTUpoOBaTh NH(opMauuio,
npefctaB/fieHHy0 B Tabnuuax, Ha Auarpammax,
rpagmkax, OTpaxkalwuyld  CBOWCTBA  peasibHbIX
MPOLECCOB M SBNEHWNI; NPeACTaBNATb UHDOPMaLMIO C
nomouwblo  Tabnuy WM guarpamm;  UccnepoBatb
CTaTUCTMYECKNE JaHHbIe, B TOM YuC/ie C NPUMEHEHNEM
rpauyecknx MeTofL0B U 3NeKTPOHHbIX CPeACTB;

MP69 - ymeTb onNepupoBaTb MOHATUAMU: TOUKa,
npsiMas, NA0CKOCTb, MPOCTPAHCTBO, ABYrPaHHbIN yron,
CKpelwmBarolmecs npsamble, nNapanienbHocTb U
nepneHANKYNSPHOCTb NPSMbIX W MIOCKOCTEN, Yron
MeXay NPAMbIMK, YToa MeXAy NpPAMOIA 1 NI0CKOCTbIO,
Yyron mexgy naocKOCTAMWU, pacCTOAHUE OT TOYKM A0
NJI0CKOCTU, PACCTOSIHME MEXAY NPAMbIMU, PacCTOsSHME
MeXAy MAOCKOCTAMW; YMeTb WCMO/b30BaTb Mpu
pelweHnUn 3a4ay4  M3y4yeHHble (aKTbl U TeOopeMbl
NNaHUMeTPUN; YMeHUe OLeHMBaTb pasmepbl 00bEKTOB
OKpy>KaroLero Mmpa

MP66 - yMeTb pewartb TEKCTOBble 3ajayun pasHbIX
TMMNOB (B TOM 4uC/ie Ha NPOLEHTHI, 4OMN N 4YACTU, Ha
OBWXeHMe, paboTy, CTOMMOCTb TOBApOB W YCAYr,



MMYLLLECTBEHHOE W (UHAHCOBOE
MoNoXeHue
onpesfensiTh

X035CTBEHHOW AesATENbHOCTU 3a
OTYeTHbIV nepuoj

MK 4.4. MpoBoguTb KOHTpONb U JIP13 -

opraHm3sauum,
pesynbTaThl

np2s5 - WHTEpeC K  pasNuyHbiM  cdepam
npogeccroHanbHoM [eATeNbHOCTH, yMeHue
coBepLuaTb 0CO3HaHHbIN BbIGOp 6yayLleli npodeccun
N peann3oBbiBaTb COOCTBEHHbIE XXU3HEHHbIE MaHbl;
JIP26 - roTOBHOCTb U CMOCO6HOCTL K 06pa3oBaHnio u
camo06pa3oBaHMI0 Ha MPOTAXKEHUN BCEW XU3HU;
MP3 - onpegenatb uUenuM AeATeNbHOCTW, 3a4aBaTtb
napameTpbl U KPUTEPUMN UX LOCTUKEHNUS;

MP5 - BHOCUTb KOPPEKTUBbI B [eATe/IbHOCTb,
OueHMBaTb  COOTBETCTBME  pe3ynbTaTOB  LeNAM,
OLleHMBaTb PUCKMN MOCNEACTBUI LeATENbHOCTH;
MP21 - BnageTb HaBblKaMW MOMyYeHUs NHpOpMaL K
M3 WCTOYHWKOB PasHbIX TWUMOB, CaMOCTOATE/IbHO
OCYLLecTBNATb MOWCK, aHann3, cuctemaTusauuto u
UHTepnpeTaunto MHPoOpMaLumn pasnnyHbiX BULOB U
(hopM npepcTaBneHus;

MP36 - KoOpaMHMPOBaTb W BbINOMHATL PaboTy B

YyCNOBUAX peanibHOrO, BUPTYa/IbHOT O "
KOMOGVMHMPOBAHHOIO B3aUMOAENCTBUS;

MP42 - nenatb OCO3HaHHbI BbIOOP,
aprymeHTMpoBaTb ero, 6patb OTBETCTBEHHOCTb 3a
peLleHue;

MP46 - BnageTb HaBblKaMW MO3HABATE/bHOWA

pedneKcMn Kak 0CO3HaHWUSA COBEpLUAEMbIX AEeNCTBUN
N MbICAUTENbHbIX MPOLLECCOB, WX pPe3ynbTaToOB U
OCHOBaHWMN

CrnocobHOCTb oueHnBatb CUTyauuro "

aHanu3 nHdopmauuy 06 akTMBax MPUHMMATb OCO3HAHHbIE PELLUEHUS, OPUEHTUPYACH Ha

n

(h1HaHCOBOM

MNON0OXEHNN

MOpa/ibHO-HPaBCTBEHHbIE HOPMbI U LLEHHOCTH;
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Hasioru, 3agadyv u3 obnactv ynpasneHUs INYHBIMU Y
CeMeinHbIMU  (hMHAHCaMK); COCTaBMATb BbIpaXeHUs,
YpaBHEHWA, HEpaBeHCTBAa WU WX CUCTEMbl MO YC/IOBUIO
3afaun, uccnefoBaTb MONYyYEHHOe pelleHue ¥
OLEeHMBaTb NPaBLONOL06HOCTbL Pe3ybTaToB;

MPy9 - ymeTb cBOGOAHO OMNEPUPOBATb MOHATUSMW:
nocnefoBaTeNbHOCTb, apudMeTnyeckas nporpeccus,
reoMeTpuyeckas nporpeccus, 6eCKOHEeYHO
ybOblBalOLas reomMeTpuyeckas nporpeccus; yMeHue
3aflaBaTb nocfefoBaTe/lbHOCTW, B TOM u4uc/ie C
MOMOLLbI0 PeKYPPEHTHbLIX (hopMySI

MP67 - ymeTb onepupoBatb MOHATUAMWU: CpefHee
apugmMeTnyeckoe, mMegunaHa, HanbosnbLuee n
HaVMeHbLUee 3HavyeHus, pasmax,  gucnepcus,



opraHumsauum,
nNaTeXXecnocobHOCTH
AOXOHOCTU

ee
n

MP5 - BHOCUTb KOPPEeKTMBbI B [eATe/IbHOCTb,
OUEeHMBATb  COOTBETCTBME  pPe3y/fbTaTOB  LefiaMm,
OLleHMBaTb PUCKW NOCNeACTBUIA AeATENbHOCTH;
MP21 - BnafieTb HaBblKamun MONYYEHUS UHOPMaL UK
M3 WCTOYHMKOB PasHbIX TWMOB, CAMOCTOATE/LHO
OCYLLLeCTB/ATL MOWUCK, aHanu3, cuctematusauuio u
NHTepnpeTaunio nHpopmMaLum pasnyHbiX BUA0B U
(hopm npeacTaBNeHUS;

MP42 - fJenatb OCO3HaHHbIN BbIGOp,
aprymeHTupoBaTb ero, 6paTb OTBETCTBEHHOCTb 3a
peLueHwe,

MP46 - BnageTb HaBblkaMW MO3HaBaTeNbHOWA

pedieKCMn Kak 0CO3HaHUSA COBepLUaeMbIX AeiCTBUIA
M MbICAUTENbHbIX MPOLECCOB, WX pe3ynbTaToB W
OCHOBaHMU

21

CTaHJapTHOe OTK/IOHEHME YMC/I0BOro Habopa; ymeHue
N3BNeKarb, WHTepnpeTMpoBaTtb NH(opMaLmio,
npefcTaBfieHHy0 B Tabnuuax, Ha [fuarpammax,
rpagmkax, OTpaxkallWyl  CBONCTBAa  peaNbHbIX
MPOLLECCOB U fABNEHWIA; NPeAcTaBNATb UHPOpPMaL U0 C
nomowbo  Tabnuy ¥ Auarpamm;  Ucciefosatb
CTaTUCTUYECKME [laHHble, B TOM YMC/le C NPUMEHEHUEM
rpauyecknx MeToAoB U 3N1eKTPOHHbLIX CPefCTB;

MP68 - ymeTb onepmpoBaTb MOHATUAMMU: CNYYaNHbINA
OMbIT W CyyaliHoe COObITUE, BEPOATHOCTb C/IyHanHOTo
CO6bITUA;  YMEHMEe  BblYMCNATb  BEPOATHOCTb C
MCMO/Mb30BaHNEM TpaUyYecKnX MeTOf0B; MPUMEHATb
(hOpMy/ibl  CNOXEHUA W YMHOXEHUA BePOATHOCTEMN,
KOMOUHATOpPHblE (haKTbl M (OPMYy/bl NPU PeLeHnn
3afjay; OLEeHMBATb BEPOATHOCTM peanbHbIX COObITUN;
3HaKOMCTBO CO CNy4YalHbIMW BefiMYMHAMU; YMETb
NMPUBOANTL MPUMeEPbl MPOAB/EHUSA 3aKOHa 60NbLUNX
yncen B NPUPOAHBIX N 06LLECTBEHHbIX ABNEHNAX



2. CTPYKTYPA N COOEP>XAHWE YUEBHOI' O NPEAMETA

2.1. O6bem y4ebHOro npegmeTa v BUAbl y4ebHOM paboThbl

Bupg yuebHoi paboThbl O6bem B Hacax
O6bem 0bpasoBaTe/lbHOM NMporpaMMbl y4ebHOro npegmera 328
Ob6s3aTenbHas ayguTopHas Harpyska: 316
TeopeTMUeCcKune 3aHATUS, 248
B T.4. B (popMe NpaKTU4ecKor NoLroTOBKM —
npakTnyeckune 3aHATUA, 68
B T.4. B ()OpMe MpPakTU4eckoin NoAroTOBKM 40

nabopaTopHble 3aHATUS,

B T.4. B ()opMe NpaKTUYecKoi NoAroToBKM
CamocTtosTenbHasa pabora,

B T.4. B (popMe NpaKTUYecKo NoAroTOBKK

VHanBmayanbHbli NPoeKT —

KoHcynbTayum 6

MpomexyTo4yHas aTTecTaumnsa (3K3ameH) 6
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2.2. TeMaTUYeCKMiA NnaH v cogepXxaHne y4ebHoOro npeameTta

HavmeHoBaHue Cogep>xxaHue y4ebHOro martepuana n opmbl
pasfesioB 1 Tem opraHusauum gesaTeNbHOCTU 0byYaroLmnxces
1 2
BeepneHune TeopeTnyeckoe 3aHATHE. BBefeHune
MaTemaTunKa B Hayke, TEXHUKE, 3KOHOMWUKe,

NHDOPMALMOHHbLIX  TEXHONOMMAX 7 NPaKTUYeCKOM
peatensHocTu. Llenn n 3afaum M3yyeHUs matemMaTuky npu
0CBOEHUM cneunansHocTeid CMO

Pasgen 1. NMoBTopeHMe Kypca MaTeMaTUKM OCHOBHOWM LLIKO/bI

Tema 1.1. TeopeTnyeckoe 3aHATMEe. Ywnucna U BblUUC/IEHUS.

Uucna u BblpaxxeHns n npeobpasoBaHua

BbIYNC/IEHWS. [eicTBuA Hag MNONOXUTENbHLIMU U OTpuLaTeSIbHbIMU

BblpaxeHus un yncnamu, 06bIKHOBEHHBIMMW U AECATUYHLIMU APO6SMMU.

npeo6pasoBaHuns JelictBua co  cTeneHsAMW, (HOPMY/bl  COKpaLLeHHOro
YMHOXEHUS.

Tema 1.2. TeopeTnyeckoe 3aHATHE. [eOMETPMSA HA MAIOCKOCTH

eomeTpus Ha Buabl nnocknx guryp n nx naowagm

M/I0CKOCTHU MpakTuyeckoe 3aHATME Nel. BblunmcneHue nnouLaaen
MAOCKUX uUryp

Tema 1.3. TeopeTnyeckoe 3aHATMe. T1pouUeHTHble BblUMC/EHNSA

MpoueHTHbIE MpocTble MPOUEHTbI, pa3Hble CNocobbl MX BbIYNC/IEHNUA.

BblUMCNEHUA CNOXHble MPOLUEHTbI

MpakTnyeckoe 3aHATHe Ne2. PewleHne 3a4a4y ¢ NOMOLLbIO
MPOLEHTHbIX BblYNCIEHWI
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B TOM yucne

O6bem npaKTu-
B vacax yeckas
noAroToBKa
3 4
2 J—
2 J—
2 J—
2 2
2 N
2 —

Kogfbl 06LWKnX KOMMNeTEHLNI 1
NIMYHOCTHbIX, MeTanpeaMeTHbIX,
npeaMeTHbIX pe3ynbTaToB,
(hOpMMPOBAHUNID KOTOPbIX
Croco6CTBYET 3/IEMEHT MpPorpaMmmbl
5

OK 01, OK 03, OK 04, OK 05, J1P8,
nP25, P26, JIP33, MP17, MP28,
MP30, MP33, MP57, I1P614, MPy19

OK 01, /1P24, MP3, P62, MNMPy5

OK 01, MP2, MP19, MP61, MPy14,
MPy16
OK 01, /P23, MP2, MP4, TP61,
MPy14, MPy16

OK 01, MK 4.1, P24, P25, MP13,
MP17, MP46, INMP66, MNMPy5

OK 01, MK 4.1, IP25, MP13, MP17,
MP46, MNP66, IMNMPyS



Tema 1.4.
YpaBHeHuna n
HepaBeHCTBa.
Cucrtewmsl
YpaBHEHWI 1
HepaBeHCTB

Tema 1.5.
BxogHoli
KOHTPO/b

TeopeTnyeckoe 3aHATMe. PauuoHanbHble YpaBHEHUS,
HepaBeHCTBa, CUCTEMbl YpaBHEHU U HepaBeHCTB
PaBHOCU/IbHbIE npeobpasosBaHus paunoHanbHbIX
YypaBHEHNN W HepaBeHCTB MEPBOA cTeneHW. YacTHble K
obuwme pelweHna HepaBeHCTB. CUCTeMbl M COBOKYMHOCTM
HepaBeHCTB. CUCTeMbl YpaBHEHWIA W HepPaBeHCTB Kak
mMaTemMaTuyeckue mMogenu peasibHbIX cUTyauui.
KBagpaTHble ypaBHeHusa. MeToAbl pelleHna CUCTem
ypaBHeHWin. HepaBeHCcTBa BTOpPOW cTeneHW. CUCTEMbI U
COBOKYMHOCTW HepaBeHCTB, COAepXaline KBajpaTHbIl
TPEXUNEH.

MpakTuyeckoe 3aHATMe Ne3. BbINOAHeHWEe AeACTBUIA C
paumoHanbHbIMW  uyMcnamu. PelleHne  paunoHasibHbIX
ypaBHEHWIA, HepaBeHCTB, CUCTEM YpaBHEHUIN N HEpPaBeHCTB
nepBOiA CTENEHMN.

MpakTunyeckoe 3aHATUe Ned. PelleHue paLUOHaNbHbIX
ypaBHEHWN, HepaBeHCTB, CUCTEM YPaBHEHWI U HepaBEHCTB
BTOPOI CTENEHMU

TeopeTnyeckoe 3aHATUE. MaTpuubl 1 onpeaenuTenu.
MoHATNA: MaTpuua 2x2 n 3x3, onpegenntens MaTpulbl.
TeopeTnyeckoe 3aHATMe. MeTtog Maycca.

MeTopa Maycca npu peweHnm CUCTeM IMHERHbIX YPaBHEHWU
KoHTponbHasa paboTa

Pasgen 2. Mpsimble 1 NI0CKOCTU B NPOCTPaHCTBE

Tema 2.1.
AKCUOMBI
CTepeomeTpun.

TeopeTnyecKoe 3aHATME. AKCUOMbI CTEPEOMETPUN
CtepeomeTpust  lpocTelilume  GUrypbl  MPOCTPaHCTBA.
MpeacTaBneHs 0 reoMeTpUYecKMx Tenax. AKCUOMbI
CTEPEOMETPUM U CNEACTBUSA UX HUX.
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OK 01, OKO3, N1P23, NP24, NP26,
MP12, MP63, MPy7

OK 01, OKO3, N1P23, NIP26, MP12,
P63, MPy7

OK 01, OKO3, N1P23, /P26, MP12,
P63, MPy7

OK 01, 1P23, Mp3, MP17, MPy17

OK 01, NP23, Mp3, MP17, MPy17

OK 01, OK 05, JIP24, N1P33, MP1,
MP2, MP12, MP19, MP30, P61,
rMP69



Tema 2.2.
MapannenbHOCTb
NPAMbIX, NPAMON 1
MNOCKOCTK

Tema 2.3.
B3anmHoe
pacnonoxeHue
NpAMbIX B
npocTpaHcTBe
Tema 2.4.
[MapannensHOCTb
MI0OCKOCTEA.
MepneHanKynsp-
HOCTb MPSIMbIX U
MA0CKOCTEN

Tema 2.5.
MepneHanKkynap un
HaK/IOHHble. Yron
MeXay npsMoin u
MJ0CKOCTbIO

Tema 2.6.
[BYyrpaHHbIli yron.
MepneHankynap-
HOCTb NI0CKOCTEN

TeopeTuyeckoe 3aHATHe. MapannenbHOCTb NPAMbIX, MPSMON
1 MIOCKOCTU

MapannensHble MpsamMble B MPoOCTpaHCTBe. [lapannienbHoCTb
NPAMOI 1 nnockocTh. Mpu3Hak napannensHoCTW NpSAMon u
nNockocTu. MapannenbHOCTb NNOCKOCTEN

TeopeTnyecKoe 3aHATHe. B3avIMHOe pacrnoioXXeHune NpsamblX
B MPOCTPaHCTBe

CkpewmBatouimecs npavble.  Tpu  cnyyas  B3avMHOrO
pacnonoXeHns nNpAMbIX B MPOCTPaHCTBE. Yrnbl €
COHanpaBNeHHbIMY CTOPOHAMU. Y TON MeXAY NPAMbIMU.
TeopeTnyeckoe 3aHATMe. [lapannenbHOCTb M10CKOCTEN.
MepneHANKYNAPHOCTb MPAMBIX U M10CKOCTE

MapannenbHble NA0CKOCTU. lMpU3HaK napannenbHoCTU [BYX
nnockocTein. CBolicTBa NapannefibHbIX NA0CKOCTel. TeTpasap
n napannenenunef. [MepneHAVKYNAPHOCTb  MPAMONA  ©
nnockoctu. lMapannienbHble NpsMble, MePreHfnKyNapHble K
nnockoctn. [pu3HaK NepneHAnKYNApHOCTM  NPAMOA 1
NnocKkocTW. Teopema O MPAMONA, NeprneHauKYNspHON K
MA0CKOCTK

TeopeTnyecKoe 3aHATHUE. TMeprneHfNKyNnap U HaKOHHbIe.
Yron mexay npsamMoin n niockocTbio

PaccTtofaHne OT TOYKM [0 MNJOCKOCTWU. [lepneHaukynap u
HaknoHHasa. TeopemMa O Tpex MeprneHanKynapax. Yron
MeXay NpsMO 1 NNOCKOCTbIO.

TeopeTnyeckoe 3aHATMeE. [BYrpaHHbIi yron.
MepneHanKYNAPHOCTb MNOCKOCTENR

AByrpaHHbIi  yron. JIMHEeNHbIA yron [BYrpaHHOro yrna.
Mpun3Hak nepneHAnKyNsapHoOCTH ABYX NNOCKOCTEN.
MapannenbHoe  NPOeKTUpPOBaHME U €ro  CBOWCTBa.
OpToroHasbHOe NPOeKTMpoBaHue. Miowaabp OpTOroHa bLHON
NpoeKLmnu.
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OK 01, OK 05, J1IP24, JIP33, MP1,
MP2, MP12, MP19, MP30, MNP61,
rMP69

OK 01, OK 05, P24, NIP33, MP1,
MP2, MP12, MP19, MP30, MNP61,
MP69

OK 01, OK 05, N1P24, JIP33, MP1,
MP2, MP12, MP19, MP30, INP61,
MP69

OK 01, OK 05, JZ1IP24, 1P33, MP1,
MP2, MP12, MP19, MP30, INP61,
MP69

OK 01, OK 05, J1P24, JTIP33, MP1,
MP2, MP12, MP19, MP30, MP61,
MPe69



MpakTnyeckoe 3aHATMe No5. PelleHne 33fjay C
NPUMEHEHVEM MPU3HAKOB W CBOWCTB MNapanefibHbiIX WU
nepneHANKYNAPHbIX MNPAMbIX U NIOCKOCTEN
NMpakTnyeckoe 3aHATMe Ne6. PeweHne 3agay Ha
HaxoXAeHue ABYTPaHHOro yrna

Pasgen 3. KoopanHaTbl U BEKTOpPbI

Tema 3.1.
JexkapToBbl
KOOpAUHaThbl B
NpoCTpaHCTBe.
PaccTosiHue
MeXay ABYyMSA
ToUKamu.
KoopauHatbl
cepefnHbl 0TpesKa
Tema 3.2.

BekTopbl B
NnpocTpaHCTBe.
Yron Mexay
BEKTOpamMu.
CkanapHoe
npounseegeHue
BEKTOPOB

TeopeTnueckoe 3aHsATUe. [lpsMoyronbHas [eKapToBa
cucTemMa KoOpAUHAT B MPOCTPaHCTBE

MpsAMoyronbHas feKkapToBa CWUCTeMa KOOpPAWHAT B
MPoCTpaHCcTBe. PaccTosiHMe MexXAay [BYMS TOYKamu.
KoopanHaTbl cepefiviHbl 0TpesKa.

TeopeTuyeckoe 3aHATUE. BeKTopbl Ha NAOCKOCTM U B
NnpocTpaHCTBe

MoHATMEe BekTOpa. BekTopbl Ha NAOCKOCTM M B
npocTtpaHcTBe. Mofynb BeKTopa. PaBeHCTBO BEKTOPOB.
[elicTBua Haf BekTOpamu B MpocTpaHcTeBe. [paBuno
TPeyronbHuKa, napannenorpaMmma, NOMaHo1;.
KoMmnnaHapHble BEKTOPbl, MpasWfio napannenenvneja.
KoopaunHaTbl BeKTOpa Ha MAOCKOCTU M B MPOCTPaHCTBe.
[elicTBuA Haf BeKTOpamMu, 3afjaHHbIMU KOOpPAWHATaMM, Ha
MNOCKOCTM W B npocTpaHcTBe. [lpocTeliwmne 3agayn B
KoopauHartax

TeopeTnyeckoe 3aHATMe. Pa3noXxeHwe BekKTopa Ha
NI0OCKOCTU U B MPOCTPaHCTBe

Pa3fnioXeHne BeKTOpa Ha MJIOCKOCTU U B MPOCTPAHCTBE MO
3afjaHHbIM HanpaB/ieHUAM. KoopauHartsl BEKTOpa.
OpTOHOPMUPOBaHHbI 6a3nc. Pa3noxeHne BeKTOpa Ha
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OK 01, OK 05, N1P23, MP1, MP2,
MP12, MP19, MNMP61, NMP69, MNPyl4

OK 01, OK 05, /1P23, MP1, MP2,
MP12, MP19, MNP61, MNP69, MNPyl4

— OK 01, 1P25, MP12, MP19, MNMP613

OK 01, 1P25, MP12, MP19, MP613,
MPy17

OK 01, /1P25, MP12, MP19, NP613,
MPy17



M0CKOCTW U B MPOCTPAHCTBE MO 3aZaHHbIM HanpaBieHUAM.
HaxoXgeHve KOOpAnHAT BeKTOpa B 3ajaHHOM 6asuce
TeopeTnyeckoe 3aHATMe. CkKanapHoe npousBefeHue
BEKTOPOB

CkansipHoe npou3BefleHWe BEKTOPOB, MCMO/b30BaHue
CBOWCTB CKansipHOro npowu3ssBefeHuns. YTon mexay [LByMs
BekTOpamu. MpoeKLumMa BeKTOpa Ha OCb. BbluncneHune yrnos
MeXAy NPSAMbIMU U NIOCKOCTAMM.

TeopeTnyeckoe  3aHATHE. BeKTOpHO-KOOPAMHATHbIN
MeToj

BeKTOpHO-KOOpPAMHATHbI METOA

MpakTnyeckoe 3aHATMe No7. T[lpumeHeHuMe MeTOoja
KOOpAMHAT Npu  peweHnn npakTUKO-OPUEHTUPOBAHHbIX
3agad

Pasgen 4. OCHOBbI TPUTOHOMETPUMN. TPUTOHOMETPUYECKUE DYHKLIUN

Tema 4.1.
TpuroHomMmeTpuyec
Kne hyHKLUMK
NPOW3BOJIbHOTO
yrna, ymcna.
PagnaHHaa n
rpagycHas mepa
yrna

Tema 4.2.
OCHOBHbIe
TPUTrOHOMETpUYe-
CKMne ToX/ecTBa
Tema 4.3.
dopmybl
npusegeHna

TeopeTuyeckoe 3aHATUE. TPUTOHOMETPUYECKME PYHKLUK
4MCNOBOrO aprymMeHTa

PagnaHHas Mepa yrna. [M0OBOpPOT TOYKM BOKpPYr Hauvana
KoopanHat. OnpegeneHve CUHYCa, KOCMHYCA, TaHreHca u
KOTaHreHca. 3HaKM CUHyCa, KOCMHYCa, TaHreHca Wu
KOTaHreHca no 4yetBepTAM. 3aBUCUMOCTb MEXAY CUHYCOM,
KOCWUHYCOM, TaHF€HCOM W KOTAHreHCOM OLHOr0 1 TOro >Ke
yrna

TeopeTunyeckoe 3aHATHe. OCHOBHbIE
TPUTOHOMETPUYECKNE TOXAECTBA

TpuUroHoMeTpuyeckme ToXecTea

TeopeTnyeckoe 3aHATHE. DOpPMY/bl NPUBELEHNSA
CWHYC, KOCWHYC, TaHFeHC W KOTAHreHc yrfios a u - a.

dopMmynbl NpUBEAEHUS
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OK 01, P25, MP12, MP19, MNP613,
MPy17

OK 01, /IP25, MP12, MP19, MP613,
MPy17

OK 01, N1P23, MP6, MP17, MP613,
MPy17

OK 01, N1P23, Np25, MP3, MP4,
MnrP61, NP63

OK 01, N1P23, Np25, MP3, MP4,
MP61,MP63

OK 01, N1P23, NIp25, MP3, MP4,
MP61,MP63



Tema 4.4.

CuHyc, KocuHyc,
TAHTEHC CYMMbI 1
pasHOCTM [BYX
yrnos

CHHYC 1 KOCKHYC
ABOMHOIO yrna.
dopmy bl
MoJIOBUHHOTO yrna

Tema 4.5.
DYHKUUK, UX
CBOWCTBA.
Cnocob6bl 3afaHns
hYHKLNRA

Tema 4.6.
TpuroHomeTpuye-
CKue yHKUMU, nX
cBOliCcTBa U
rpauku

TeopeTuyeckoe 3aHATME. CMHYC, KOCMHYC W TaHreHc
CYMMbIl 1 pasHOCTY ABYX aprymMeHTOB

CVHYC 1 KOCMHYC CYMMbI 1 Pa3HOCTW apryMeHTOB. TaHreHc
CYMMbI 1 Pa3HOCTW apryMeHTOB.

TeopeTnyeckoe 3aHATUE. POPMY/bI IBOMHOIO aprymeHTa
Mpeobpa3oBaHWe W BbIYUCIEHWE YUCNOBLIX 3HAYEHWUIA
TPUTOHOMETPUYECKNX BbIPQXKEHWUA C  UCNO/b30BaHUEM
thopMyn ABOWNHOro aprymeHTa, (OpMyn MOHUXEHUS
CTeneHu.

TeopeTuyeckoe 3aHATMe. [lpeobpa3oBaHuWe  CyMMbl
TPUTOHOMETPUYECKUX (PYHKLMIA

MpeobpasoBaHne CyMMbl TPUTOHOMETPUYECKUX PYHKLUMWIA B
npon3BefeHne 1 NPOn3BEAEHNSA B CYMMY

TeopeTuyeckoe 3aHATME. PYHKUUKM, UX CBOIACTBA.
Cnocobbl 3a8aHnsa DyHKLWIA

O6nacTb onpegeneHNs U MHOXECTBO 3HaYeHUU (PYHKLWUNA.
YETHOCTb, HEYETHOCTb, NepuoAnYHOCTb  (DYHKLMIA.
Cnoco6bl 3agaHns GyHKUWA

TeopeTnyeckoe 3aHATUE. TPUTOHOMETPUYECKME (YHKL MY
y = COS X, Y = sin X, UX CBONCTBa ¥ rpagmkm

O6nactb  onpefefneHns MU MHOXECTBO  3HAYEHWN
TPUTOHOMETPUYECKMX (YHKUMA. YETHOCTb, HEYETHOCTb,
NepMoANYHOCTb TPUTOHOMETPUYECKNX (YHKUNIA. CBOICTBA
N rpadnkn yHKLMIA Yy = €OS X, Yy = Sin X.

TeopeTnyeckoe 3aHATUE. TPUTOHOMeTPUYECKME PYHKL NN
y =tg X, Yy = ctg X, UX CBONCTBA U rpagmKku

O6nactb  onpefeneHUs M MHOXECTBO  3HAYEHWiA
TPUTOHOMETPUYECKNX (YHKLUMIA. YETHOCTb, HEYETHOCTb,
NepuoLUYHOCTb TPUTOHOMETPUYECKMX PYHKLMIA. CBOWCTBA
N rpaMkn yHKUmMIA y = tg X, y = ctg X.
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OK 01, N1P23, /1p25, MP3,

MP61.MP63

OK 01, J1IP23, J1p25, MP3,

MP61,MP63

OK 01, JIP23, NIp25, MP3,

MP61,MP63

OK 01, N1P23, NTp25, MP3,

P64, NPe65, NPy8

OK 01, NIP23, /Ip25, MP3,

MP64, NpPe65, MNPy8

OK 01, N1P23, JTp25, MP3,

P64, NMPe65, MNPy8

MP4,

MP4,

MP4,

MP4,

MP4,

MP4,



Tema 4.7.
MpeobpasoBaHmne
rpagynkKos
TPUTOHOMETPUYEC
KUX YHKL WA

Tema 4.8.
TpuroHomeTpuye-
CKWNe ypaBHEHUA U
HepaBeHCTBa

TeopeTuueckoe 3aHATMe. [lpaBuna npeo6pasoBaHus
rpayMKoB TPUTOHOMETPUYECKUX DYHKL M

MpakTuyeckoe 3aHATUE Ne8. lMNMpeobpasoBaHne rpanKos
TPUTOHOMETPUYECKUX (PYHKLNIA

MNpakTnyeckoe 3aHATME Ne9. OnucaHue
MPOM3BOACTBEHHbLIX TMPOLLECCOB C MOMOLLbH rpagnKoB
hyHKL WA

TeopeTuyeckoe 3aHATME. APKKOCUHYC 4ucna. PelwieHwne
NPOCTENLINX YPaBHEHWUI COS X = a

MoHATME apKKocuHyca uwucna. [pocTelilee ypaBHeEHUE
CosS X =a

TeopeTnyeckoe 3aHATME. ApPKCUMHYC uucna. PelweHue
MPOCTENLINX ypaBHEHWI Sin X = a

MoHATUe apKcuHyca uyncna. MpocTeliee ypaBHeHMeE Sin X =
a

TeopeTnyeckoe 3aHATME. ApPKTaHreHc uyucna PelueHue
NPOCTeMWMNX ypaBHEHWI tg X = a

MoHATMe apKTaHreHca umcna. MNpocreliwee ypaBHeHe g
X=a

TeopeTnyeckoe 3aHATME. APKKOTaHreHc yucna PelueHune
npocTelnX ypaBHeHul ctg X = a

MoHATUE apKKOTaHreHca uyucna. MpocTeiiee ypaBHeHUe
ctgx =a

TeopeTnyeckoe 3aHATUE. PelleHNe TPUTOHOMETPUYECKNX
YPaBHEHWI METOAO0M Pa3/oXXeHUsA Ha MHOXMUTENN

MeToj pa3noXXeHNs Ha MHOXUTENN.

TeopeTnyeckoe 3aHATME. PelleHne TPUTOHOMETPUYECKUX
YpaBHEHWA METOLOM BBeEHNS HOBOW NepemMeHHOM

MeToA BBEeleHUS HOBOI MepeMeHHOM
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OK 01, N1P23, Np25, MP3, MP4,
MP64, IMP65, MNMPy8

OK 01, 1P23, Np25, MP3, MP4,
MP64, IMP65, MNPy8

OK 01, OK 04, N1P23, Np25, MP3,
MP4, 1MP64, MNP65, MPy8

OK 01, /1P23, MP1, MP2, MP3,
MP63, MPy7

OK 01, IP23, MP1, MP2, MP3,
P63, NPy7

OK 01, IP23, MP1, MP2, MP3,
P63, MPy7

OK 01, P23, MP1, MP2, MP3,
NP63, NPy7

OK 01, NIP23, MP1, MP2, MP3,
P63, MPy7

OK 01, /IP23, MP1, MP2, MP3,
P63, MPy7



Tema 4.9.
Cucrewmsl
TPUTOHOMETpUYEC
KX ypaBHEHWi

TeopeTnyeckoe 3aHATUE. PelleHne TPUTOHOMETPMUYECKUX
YPaBHEHMNI C MOMOLLbK YHUBEPCANbHOM NOACTaHOBKM
YHuBepcasibHas TPUrOHOMETpPUYECKasa NoACTaHOBKa.
TeopeTunyeckoe 3aHATMe. OpHopogHble
TPUTOHOMETPUYECKME YPaBHEHUSA MePBOI CTEMeHU
OfHOpPOAHbIE TPUTOHOMETPUYECKUE YpaBHEHUA MepBOM
cTeneHu

TeopeTuyeckoe 3aHATKe. OfHOpOAHbIe
TPUTOHOMETPUYECKNE YpaBHEHUWSA BTOPOI CTENEHN
OpaHOpOAHble TPUTOHOMETPUYECKME YpaBHEHUS BTOPOIA
cTeneHu

MpakTnyeckoe 3aHATUEe Ne10. PeweHns
TPUTOHOMETPUYECKMUX YPABHEHUIA OCHOBHLIMU METOAaMM
TeopeTnyeckoe  3aHATHeE. PelweHne  npocTemwmnx
TPUTOHOMETPUYECKMX HEPABEHCTB

TeopeTnyeckoe 3aHATHeE. PewleHune CUCTEM
TPUTOHOMETPUYECKNX YPaBHEHWIA

KoHTponbHasa pa6oTa

Pasgen 5. KomnaekcHble yucna

Tema 5.1.
KomnneKcHble
ynucna

TeopeTnyeckoe 3aHATUe. KoMniekcHble 4ucna B
anrebpanyeckoli opme.

MoHsTMe KOMMNNEKCHOT0 yncna. ConpsiKeHHble
KOMNNEKCHble u4ucna. Anrebpamyeckas dopma 3anucu
KOMNNEKCHOro yncna. Onepayuy 1 CBOMCTBA ONepaunin Hag,
KOMMNEKCHbIMM Yncnamu B anrebpanyeckor gopme
TeopeTuyeckoe 3aHATME. FeomeTpuyeckas
WHTepnpeTaLmsa KOMMIEKCHOr0 Yncna
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OK 01, /P23, MP1, MP2, MP3,
P63, MPy7

OK 01, N1P23, MP1, MP2, MP3,
MP63, MPy7

OK 01, /IP23, MP1, MP2, MP3,
P63, MPy7

OK 01, /P23, MP1, MP2, MP3,
P63, MPy7

OK 01, /P23, MP1, MP2, MP3,
P63, MPy7

OK 01, 7IP23, MP1, MP2, MP3,
P63, MPy7

OK 01, /1P23, P25, MP2, MP4,
MP17, MPy5, MPy11

OK 01, N1P23, 1P25, MP2, MP4,
MP17, NMPy11



FeomeTpuyeckas WHTepnpeTauns KOMMJIEKCHOTO 4ucna,
MOAY/lb U apryMeHT KOMMJIEKCHOro yucna. M3obpaxeHue
KOMMNEKCHbIX YNCeN B JeKApPTOBOW CMCTEME KOOPAUHAT
TeopeTnyeckoe 3aHATUME. TpuroHoMmeTpuyeckas opma
3anucy KOMMJIEKCHOro yucna

TpuroHomeTpuyeckas opma 3anmc KOMMIEKCHOro Ymcna.
[LelicTBus Hag KOMIM/IEKCHbIMU ymcnamu B
TPUTOHOMETPUYECKOl thopme

TeopeTnyeckoe 3aHATME. KOMMMEKCHblE yucna w
KBaApaTHble ypaBHEHUS

PelleHne KBaApaTHbIX YpaBHEHUA C OTpuULaTeNbHbIM
3HaYeHnem AUCKPUMUHAHTA

TeopeTnyeckoe 3aHATWE. Bo3BeAeHME KOMMIEKCHOTO
ynucna B CTeneHb

CTteneHn MHUMOWA efuHMUbl. Bo3BegeHne B CTeneHb
KOMMNNEKCHOrOo Yncna, 3afjlaHHoro B anrebpanyeckoin hopme.
Bo3BefeHne B CTeneHb KOMMJIEKCHOrO Yucha, 3a4aHHOro B
TpUroHomeTpuyeckoi gopme. ®opmyna Myaspa
MpakTnyeckoe 3aHATUe Nell. BbINOSIHEHWE pacyeToB C
MOMOLLbIO KOMMIEKCHbBIX YMCeN

Pasgen 6. NponssogHaa PyHKLMW, ee NPUMEHEHME

Tema 6.1.
[MoHATHKE
NMPOW3BOAHON.
dopmynbl K
npasuna
andepeHunposa-
HUA

TeopeTuyeckoe 3aHATHUe. MNocnegosaTensHocTU. CNocoosl
3alaHnsa 1 CBOICTBA.

MocnepoBatensHocT. Cnocobbl 3afjaHUs W CBOWCTBA
4YMCNOBbIX MNOCNe0BaTe/IbHOCTER. BeCKOHeYHO yObiBatoLLas
reomeTpuyeckas nporpeccus u eé cymma. BblumcneHue
4NeHOB NOoC/ef0BaTeIbHOCTH

TeopeTuyeckoe  3aHATMe. [loHATME O  npegene
nocnefoBaTebHOCTU
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OK 01, 1P23, NP25, MP2, MP4,
MP17, MPy11

OK 01, NP23, N1P25, MP2, MP4,
MP17, MNPy11

OK 01, N1P23, JIP25, MP2, MP4,
MP17, MP62, NMPy11

OK 01, N1P23, /IP25, MP2, MP4,
MP17, MPy5, MPy11

OK 01, MK 4.1, N1P25, JIP26, MP5,
MP21, MP36, MP46, MNPy9

OK 01, MK 4.1, JIP25, JIP26, MP5,
MP21, MP36, MP46, MNPy9



Tema 6.2.
[MoHATHME O
HenpepbIBHOCTH

yHKUNN,

MoHATME O npefene nocnefoBaTebHOCTU. Teopembl 0
npegenax nocnefoBaTeNnibHoCTeld. CBOWCTBA OECKOHEYHO
MasblX N 6ECKOHEYHO 6O0/bLUNX BEINYVH.
TeopeTnyeckoe 3aHATHe. MoHATUE 0 Npegene QYHKLUN
Mpefen yHKUUN B TOUKe 1 Ha 6ECKOHEYHOCTHN. Teopembl 0
npegenax MyHKUMA. PackpbiTve HeonpeLeneHHOCTeN
TeopeTuyeckoe 3aHATNE. 3ameyaTenbHble npegenbl
MepBbIl 1 BTOPOW 3amevaTenbHble npefensl. MNpumeHeHne
BTOPOro 3ameyvaTesIbHOro npejena B 3KOHOMUKe
TeopeTnyeckoe 3aHATME. [1OHATME O MNPOM3BOLHOMN
YHKLUUK
3afauun, npmBoaALLMe K NOHATUIO NPOM3BOAHON. 3ajaya o
cKopocTW  ABMXKeHuMs.  OnpefeneHne  MPOU3BOAHOMN.
3aBMCUMOCTb Mexay HenpepbIBHOCTLIO 7
AnhdepeHLpyeMoCTbiO. Cxema BbIYNCNEHNA
nNpon3BoAHON. [Mpon3BOAHbIE 3IEMEHTAPHbIX (YHKLNN.
TeopeTuyeckoe 3aHATHUE. MpaBuna angdepeHLMpoBaHns
OcHoBHble npaBuna AnddpepeHumposaHus. ponssogHas
CNOXHOWN 1 06paTHON PYHKLUIA
TeopeTnyeckoe 3aHATHE. BbluncieHne NponusBOLHbIX
BbluncneHve  npomM3BOAHbIX € MOMOLLbHO  MNpasBu
andhepeHUMpoBaHuUA
TeopeTnyeckoe 3aHATMe. BbluncneHve npPoOU3BOLAHbIX
CNOXHbIX PYHKLMIA
BbluncneHne npon3BoAHbIX CNOXHbIX (YHKLNIA
TeopeTnyeckoe 3aHATME. [1OHATME O HENPepbIBHOCTM
hYHKLUUK
MoHATUE HenpepbIBHON (PyHKLMW. CBOCTBA HEMNpPePbIBHOWA
hyHKLMN. CsAasb Mexay HenpepbIBHOCTbIO 7
AN epeHUMPYEMOCTbIO  (OYHKUMM B TOYKE. TOYKM
pa3pbiBa. Knaccuumkaums To4ek paspbia
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OK 01, MK 4.1, N1P25, N1P26, MPS5,
MP21.MP36, MP46, MNMPy9

OK 01, MK 4.1, 1P25, N1P26, MP5,
MP21.MP36, MP46, MNPy9

OK 01, N1P23, /1IP24, /P25, MP1,
MP3, MP6, MP12, MP18, P64,
MP614, NPytO

OK 01, /IP23, NIP25, MP1, MP3,
MP6, MP12, MP18, MP64, MP614,
MPyO
OK 01, /IP23, NIP25, MP1, MP3,
MP6, MP12, MP18, MP64, MP614,
MPytO
OK 01, /P23, NIP25, MP1, MP3,
MP6, MP12, MP18, MP64, MP614,
MPytO

OK 01, 1P23, NP25, MP1, MP3,
MP6, MP12, MP18, NMP64, MNMP614,
MPytO



Tema 6.3.
FeomeTpuyeckunii un
(hnsnyeckunii
CMbICHT
NPOVN3BOAHOW

Tema 6.4.
MOHOTOHHOCTb
MYHKUMKN. TOYKK
3KCTpemyma

TeopeTnyeckoe 3aHATME. ACUMNTOThI
MoHATME acMMNTOTHI, CNOCOOLI X onpefeneHUs

KoHTponbHasa paboTta

TeopeTuyeckoe 3aHATUE. YpaBHeHMe KacaTe/llbHON K
rpagmKky (yHKUUM

FeoMeTpPUYECKUIA CMbICN MPOMN3BOAHON PYHKLUN - YT0OBOWA
KO3(h(pULUMEHT KacaTeNbHON K rpadnky (yHKUMM B TOUKE.
YpaBHeHWe KacaTe/lbHOW K rpatuky QyHKUMW. ANropuTm
COCTaB/IEHUS YPaBHEHUA KacaTe/lbHOM K rpauky yHKUUn
y=f(x)

MpakTnyeckoe  3aHATME  Nel2. PeweHne  3apay
(hM3Myeckoro  cofepXaHms € MOMOLLbID  NEpBOM
NpPoOn3BOAHOW

TeopeTnyeckoe 3aHATME. MOHOTOHHOCTb  (PYHKUUWN.
TOUKUN IKCTpEMYMa

BospactaHne wu yb6biBaHME  (DYHKUWUKM, COOTBETCTBUE
BO3pacTaHua ¥ ybObiBaHMUA (PYHKLUWU 3HAKYy MPOW3BOLHOIWA.
3afaym Ha MaKCUMYM Y MUHUMYM

TeopeTuyeckoe  3aHATMe.  [1pon3BOAHbIE  BbICLLIUX
nopsAKoB

BTopasa npousBofHas, eé reoMeTpuyeckuin n (U3nyveckKunii
cMbicn. Mpon3BoAHbIE BbICLINX MOPALAKOB

TeopeTuyeckoe 3aHATUe. T[IpMMeHeHWe MPOM3BOLHOWA
BTOPOro nNopsfka K UcCnefoBaHuio (hyHKLMWNA

MpuMeHeHVe  NPOM3BOAHOW  BTOpPOro  nopsfka K
nccnefloBaHNIO  (PYHKUMM Ha BbINYKNOCTb rpauka wu
HaxoXJeHue Touek nepermba

TeopeTuyeckoe 3aHATMe. WccnegoBaHue QYHKUMIA K
NOCTPOEHME rpauUKoB
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OK 01, 1P23, 1P25, MP1, MP3,
MP6, MP12, MP18, P64, IMNMP614,
MPytO

OK 01, OK 04, N1P23, JIP25, MP1,
MP3, MP6, MP12, MP18, P64,
MP614, MPy8, MPytO

OK 01, OK 04, J1P23, J1P24, NP25,
MP1, MP3, MP6, MP12, MP18,
MP28, P64, NP614, MNPy8, NMPyrO

OK 01, NIP23, JIP25, MP1, MP3,
MP6, MP12, MP18, MP64, MP614,
MPytO

OK 01, /IP23, /IP24, /P25, MP1,
MP3, MP6, MP12, MP18, P64,
NP614, MPyO

OK 01, N1P23, /P25, MP1, MP3,
MP6, MP12, MP18, MP64, MP614,
MPytO

OK 01, OK 04, /P23, /P25, MP1,
MP3, MP6, MP12, MP18, MP64,
MP614, MPy8, MPyO



Tema 6.5.
Hanbonbliee un
HaMMeHblliee
3HaYeHUs

(hyHKLMN

O6uwasa cxema uccnefoBaHUs YHKUUA U NOCTPOEHUS KX
rpagnkos

TeopeTuyeckoe 3aHATME. Hanbonbluee W HaMMeHbllee
3HaYeHUa PYHKLMN

HaxoxaeHne Hanmb60/blIero M HauMEHbLIEro 3HauYeHui
(hYHKUNA.

MNpakTnyeckoe 3aHATHNE Ne13. HaxoxgeHue
ONTUMaNbHOro pes3ynbTata C MOMOLLbIO MNPOW3BOAHOW B
npakTUYecKnx 3agavyax

Pasgen 7. MHOrorpaHHMKn n tTena BpawieHus

Tema 7.1.
MHororpaHHble
yribl. Beinyknble
MHOTrOrpaHHUKu

Tema 7.2.
Mpusma

Tema 7.3.
Mapannenenunes,
Ky6. CeueHune
Ky6a,
napannenenunesa
Tema 7.4.
Mupamnga

TeopeTunyeckoe 3aHATHeE. MHororpaHHble yrbl.
BbINyK/ble MHOTOrpaHHUKN

MHororpaHHble Yrbl. MoHATHe MHOrorpaHHuka.
Bbinyknble MHOrorpaHHuku. Teopema Jiinepa. Pa3BépTka
MHOrorpaHHuka. lNpasuabHble MHOTOTPaHHUKN
TeopeTuyeckoe 3aHaTue. Npusma

OnpegeneHve npusmbl. Mpamas v nNpaBuibHAA MPU3MbI.
HaknoHHaa npu3ma. OCHOBHbIE 3/IEMEHTbI
TeopeTuyeckoe 3aHATHe. Mapannenenunes, Kyo.
Mapannenenuneg, CBOWiCTBa NPAMOYrosibHOro
napannenenunena, ky6. CeyeHune ky6a, napannenenunega

TeopeTunyeckoe 3aHAaTKHe. Mupamunga

OnpepeneHne  nupamugbl.  lpaBunbHad  nupamuga.
YceyéHHaa nupamupa. TeTpasgp. OCHOBHble 3/1eMEHThI.
CeyeHune nupamupsi

TeopeTnyeckoe 3aHATMEe. HaxoxpgeHuWe  3/1eMEHTOB
MHOTrOrpaHHMKOB

34

OK 01, OK 04, P23, /P25, MP1,
MP3, MP6, MP12, MP18, MNP64,
MP614, MPy8, MPytO

OK 01, OK 04, N1P23, JIP24, JIP25,
MP1, MP3, MP6, MP12, MP18,
NP64, NP614, MPy8, MPytO

OK 01, OK 03, /1P26, MP8, MP17,
MP610, NMPy14

OK 01, OK 03, /1P26, MP8, MP17,
MP610, MNMPy14

OK 01, OK 03, J1P26, MP8, MP17,
MP610, MPy14

OK 01, OK 03, JIP26, MP8, MP17,
1TP610, MPy14

OK 01, OK 03, /1IP26, MP8, MP17,
MP610, MNMPy14



Tema 7.5.

bokoBas v nonHas
NMOBEPXHOCTb
Nnpu3sMbl,
nupamuisi

Tema 7.6.
CummeTpus B
Kybe,
napannenenunese,
npu3sme, nupammie

Tema 7.7.
Unnuugp, ero
cocTaBfifloLme.
CeueHue
unnnHapa

Tema 7.8.
KoHyc, ero
cocTaBnsloLLMe.
CeyeHune KoHyca

Tema 7.9.
YCeUeHHbI KOHYC.
CeueHue
yCeYeHHOro
KOHYyca

Tema 7.10.

LLiap u ctepa, ux
cevyeHun

TeopeTnyeckoe 3aHATME. BOKOBaA M NoOHAA NOBEPXHOCTb
npM3Mmbl, NUPaMuzbl

Mnowanb 6OKOBOW W MNOSIHOW MNOBEPXHOCTU MNPU3MBI,
nupamngbl. HaxoxzaeHve 60KOBOW M MOMHON NOBEPXHOCTM
MPM3Mbl 1 NTUPaMUfbl

TeopeTnyeckoe 3aHATHe. CrmmeTpus B Kybe,
napansnenenunege, npusmMe, nupamuge

CUMMeTpUA OTHOCUTENIbHO TOYKW, MPSAMON, MIOCKOCTMU.
CummeTpusa B Kybe, napannenenunege, npusme, nupamunie
NpakTnyeckoe 3aHATME Neld. TlpumeHeHMe MeTofa
CMMMETPUN B 3aZa4ax C NPaKTUYEeCKUM COAepXKaHMeM
TeopeTnyeckoe 3aHATME. LUWAWMHAP M ero OCHOBHble
anemeHTbl. CeyeHve uunmHgpa

LiunMHAP 1 ero oCHOBHble 3/1eMeHTbl. OCHOBaHWA, BbICOTA,
obpasytouian, pa3sepTtka. CeyeHns 1 pasBEPTKU LUANHAPA.
OceBble CeyeHUA U CeyeHWs, napannesibHble OCHOBaHWUIO.
HaxoxeHune 31IeMeHTOB LUIMHApa

TeopeTndeckoe 3aHATUe. KoOHyC, ero cocrtasngwoLyue.
CeueHune KoHyca

KoHyc un ero anemeHTbl. CeyeHune KoHyca (mapasinenbHoe
OCHOBaHWIO M NPOXOfAsLLEe Yepe3 BEPLUMHY), KOHUYeCKue
ceyeHnd. PaseepTka KOHyca. HaxoXpjeHue 3/1eMeHTOB
KOHYyca

TeopeTnyecKoe 3aHATUE. YCeuyeHHbIl KOHyc. CeuyeHue
YCEYEHHOr0 KOHyca

YceuyeHHbIn KoHyC. Ero o6pasytouias n BbicoTa. CeuyeHue
YyCeyeHHOro KoHyca

TeopeTunyeckoe 3aHATUe. LLap n chepa, Ux ceyeHuns
lWap u ciepa. B3aumHoe pacrofiokeHune cgepbl U
nnockocTn. CeveHune Lwapa, cgepsbl
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OK 01, OK 03, JIP26, MP8, MP17,
MP610, NMP611, NMPy14, NPy15

OK 01, OK 03, /P26, MP8, MP17,
MP610, MP611, MPy14, NPy15,
MPy16

OK 01, OK 03, JZIP26, MP8, MP17,
MP610, MNMrPy14

OK 01, OK 03, /1P26, MP8, MP17,

MP610, MNMrPy14

OK 01, OK 03, J/IP26, MP8, MP17,
MP610,MPy14

OK 01, OK 03, /1IP26, MP8, MP17,
MP610, MNMPy14

OK 01, OK 03, /1IP26, MP8, MP17,
rMrP610, NPy14



Tema 7.11
bokoBas 1 nonHas
NMOBEPXHOCTb
LMNmMHAapa, KoHyca,
cgoepsl

Tema 7.12.
BokoBas 1 nonHad
NMOBEPXHOCTb
nupamuasl,
npu3Mbl

Tema 7.13.
MoHATKe 06
o6beme Tena.
OTHOLWeHKe
06bEMOB
NOAOGHbIX Ten
Tema 7.14.
Kom6uHayunm
MHOTOrpaHHMUKOB ”
Ten BpaLeHuns

TeopeTnyeckoe 3aHATME. bOKOBas U NOJIHAA NMOBEPXHOCTb
UUNNHAPA, KOHYCa, cdepbl
bBokoBas v nonHas NOBEPXHOCTb LUANHAPA, KOHYCa, Cdepsbl

TeopeTnyeckoe 3aHATUe. BoKoBas 1 NOHAs NOBEPXHOCTb
nupamufbl, NPU3msbl
BokoBasi ¥ MO/THAst NOBEPXHOCTb MMPaMU/bl, NPU3MBbI

TeopeTuyeckoe 3aHATMe. T[loHATME 06 06beme Tena.
OTHOLWeHMe 06bEMOB NOAO6GHbLIX Ten

O6bem Kyba v npaAMoyronbHoro napannenenunega. Obbvem
Npu3aMbl N unnuHgpa. O6bembl NUpaMmuabl 1 KoHyca. O6bem
Liapa. OTHOLLEeHNE 06beEMOB NoA06HbIX Ten.
FeomeTpnyecKmnii cMbIC onpegennTens 3-ro nopsagka
TeopeTunyeckoe 3aHATMEe. KOMOMHALUM MHOTOrpaHHMKOB
N Ten BpaLeHums

Kom6uHaumm reometTpuyecknx Ten

MpakTnyeckoe  3aHATME  Nelb. PeweHne  3ajad
NPUKNafHOro XxapakTepa Ha BblYUC/EHWE nowagen
NMOBEPXHOCTEN reOMEeTPUYEeCKnX Ten

MpakKTndeckoe  3aHATME  Nolb6. PeweHne  3agay
NPUKNagHoOro xapaktepa Ha BbluucneHne 06BLEMOB
MOBEPXHOCTEN reOMETPUYECKUX Ten

MpakTnyeckoe 3aHATKMe Nel7. Vcnonb3oBaHue
KOMOUHaUMA  MHOrorpaHHMKOB W Ten BpalweHus B
NPaKTUKO-OPUEHTUPOBAHHbIX 3afavax

Pasgen 8. MNMepBoo6pasHasd PyHKLUMN, ee NPUMEHEHWNE
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OK 01, OK 03, /1P26, MP8, MP17,
MPB10, MP611, NMPy14, MPy15

OK 01, OK 03, /IP26, MP8, MP17,
MPB10, MP611, MPy14, NMPy15

OK 01, OK 03, JIP26, MP8, MP17,
MPB10, MP611, MPy14, NMPy15

OK 01, OK 03, /1P26, MP8, MP17,
MPB10, NMP611, NMPy14, MNMPy15

OK 01, OK 03, /1P26, MP8, MP17,
MPB10, NP611, MPy14, MNMPy15

OK 01, OK 03, JIP26, MP8, MP 17,
MPB10, MP611, NMPy14, MPy15

OK 01, OK 03, /1P26, MP8, MP17,
MPB10, MP611, NMPy14, MPy15



Tema 8.1.
MepBOOGpPa3Has
(DYHKLUN.
Mpasuna
HaXoXeHuns
nepBoo6pasHbIX

Tema 8.2.
HeonpeaeneHHbI
NHTerpan

Tema 8.3.
Mnowagb
KPYBONNHENHOM
Tpaneyuu.
®opmyna
HbloTOHa -
NelibHnua

Tema 8.4.
BbluncneHue
onpefesieHHoro
nHTerpana

TeopeTnyeckoe 3aHATUe. [lepBoobpasHaa (YHKLMW.
MpaBuia HaxXoXAeHUs NepBoo6pasHbIX
3afiaya 0 BOCCTAHOBEHUN 3aKOHA ABUXEHUS N0 U3BECTHOM
cKopocTu. TloHATME uWHTerpupoBaHusa. O3HaKOMIeHue cC
NOHATUEM WHTerpana W nepBoo6pasHOA NS PYHKLMUK
y=f(x). PelweHune 3aga4y Ha CBA3b MNepBOOOpasHON u ee
NPOW3BOAHON, BbIYMC/IEHWE MepBOO6Pa3HON ANA [aHHON
QyHKLNN. Tabnuuya  opmyn ons Hax0XJeHus
nepBoo6pasHbIX. N3yyeHne  npaBuna  BblYUC/IEHUA
nepBoob6pasHoii
TeopeTnyecKoe 3aHATUE. HeonpeeneHHbIN NHTerpan
HeonpeaenéHHbIi UHTErpan u ero cBoiicTea. VHTerpanbl o1
OCHOBHbIX 3/IEMEHTapHbIX (YHKLUMUA. HenocpeAcTBeHHOe
WHTerpupoBaHue

TeopeTnyeckoe 3aHATUE. HaxoXaeHne HeonpegenéHHoro
MHTerpana MeToLoM 3aMeHbl NepPeMeHHO

WHTerpmpoBaHne yHKLMIA METOLOM 3aMeHbl NMEePEMEHHOIA.
TeopeTnyeckoe 3aHATMe. Tlnowadb KPUBOJNHENHOMN
Tpaneuuun. ®opmyna HotoToHa - JlelibHuua

3agaun, npuBoAAlWMEe K  TMOHATUIO  ONPefeneHHoro
MHTerpana - O BbIYUCIEHUW NIOWAAN KPUBOIMHENHON
Tpaneuuu, 0 nepemMeLLeHunn TOYKMW. MoHATne
onpefenéHHoro nHTerpana. FeomeTpnyecKuii n
(hM3nYecKnin cMbICN ONpefeneHHoOro uHterpana. dPopmyna
HbloTOHa— JlelibHuMua

TeopeTUYecKoe 3aHATUE. BbluncneHne onpegeneHHoro
NHTerpana

BbluncneHve WHTerpanos MeTOAOM HemnocpeACcTBEHHOTO
WHTErpupoBaHnsA U MeTO40M 3aMeHbI NepemMeHHOM
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OK 01, N1p23, JIP25, MP4, MP6,
MP12, MP18, MP19, NMP612, MPyHO

OK 01, N1P23, NP25, MP4, MP6,
MP12, MP18, MP19, MP612, NMPytO

OK 01, 1P23, NP25, MP4, MP6,
MP12, MP18, MP19, MP612, MPytO

OK 01, 1P23, J1P25, MP4, MPG6,
MP12, MP18, MP19, NMP612, MPytO

OK 01, N1P23, NP25, MP4, MP6,
MP12, MP18, MP19, NMP612, MPytO



MpakTnyeckoe  3aHATMe  Nel8. PeweHue  3afad
reoMeTpPUYECKOro COAepXaHunsa ¢ NOMOLLbIO onpeaenéHHOro
NHTerpana

MpaKTnyeckoe  3aHATUE No19. PeweHne  3apay
(hM3MYEeCKOro COAep>KaHns C MOMOLLbI0 OnpefenéHHOro
NHTerpana

KoHTponbHasa paboTa

Pa3gen 9. CteneHu n KopHu. CTeneHHas QpyHKLUUA

Tema 9.1.
CteneHHasd
hyHKLMA, ee
CBOliCTBa

Tema 9.2.
CBolicTBa CTeMNeHu
C paunoHanbHbIM 1
AEeCTBUTENbHbIM
nokasatensamu

TeopeTuyeckoe 3aHATMe. KopHWM n-oii cTeneHu U3
AENCTBUTENbHOIO YmMcna

MOHATME KOPHS N-O CTEMEeHN 13 AeNCTBUTENLHOIO Yncna
TeopeTnyecKkoe 3aHATME. DYHKUMKN Y = Y X, UX CBOMCTBA
n rpaguku

PyHKUMM Y = ¥YX KX CBOWCTBA U rpaduKu.
TeopeTunyeckoe 3aHATUEe. CBONCTBA KOPHA N-i1 CTEMNEHN.
CBolicTBa KOPHA N-il cTeneHu

TeopeTuyeckoe 3aHATUE. Mpeobpa3oBaHne BbIpaXeHUR ¢
KOPHSAMW N-0li CTEMEHMN

Mpeobpa3zoBaHme NMppaLoHanbHbIX BblPaXXeHWIA.
TeopeTnyeckoe 3aHATMe. CTeneHW C pauvOHabHbIM U
[eNCTBUTENIbHLIM MOKa3aTensimm

CTeneHu c LenbiMn nokasatensimMmu, ux ceoinctea. CTeneHun ¢
pauvoHanbHbIMW U [eACTBUTENbHLIMW MOKa3aTensaMu, ux
CBOWCTBA

TeopeTudeckoe 3aHATUe. CTeneHHble, QYHKUNKN, UX
CBOMCTBA U rpauku

OnpegeneHune cTeneHHol GyHKUun. CBONCTBA U rpatnkm
CTeneHHbIX PYHKLMWIA B 3aBUCUMOCTMN OT BMAA NoKasaTens
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OK 01, /P23, NIP25, MP4, MPS,
MP12, MP18, MP19, MP612, MPy!O,
MPy18

OK 01, /IP23, /IP24, NIP25, MP4,
MP6, MP12, MP18, MP19, MP612,
MPylO, MPy18

OK 01, OK 04, P23, NP24, NP25,
MP2, MP62, MP64, MPB5, MPy6,
MPy8

OK 01, OK 04, NP23, NP24, NP25,
MP2, P64, MPB5, MNMPy6, MNMPy8

OK 01, OK 04, IP23, /P24, JIP25,
MP2, MP62, MP64, MPE5, MPy6,
MPy8

OK 01, OK 04, NP23, NP24, NP25,
MP2, P64, MPB5, MPy6, MNMPy8

OK 01, OK 04, 1IP23, NP24, J1P25,
MP2, MP62, MP64, MPES5, MNMPy6,
MPy8

OK 01, OK 04, P23, NNP24, JIP25,
MP2, 1NP64, MPB5, MPy6, MNPy8



Tema 9.3.
PeweHune
nppaLnoHanbHbIX
YPaBHEHWIA 1
HepaBeHCTB

TeopeTuyeckoe 3aHATHe. 'payeckne MeToabl peLeHuns
ypaBHeHW W HepaBeHCTB, COAepXalux CTeneHHble
(QYyHKLUN

pauyeckme mMeToAbl peLleHns ypaBHEHWUA Y HEPABEHCTB,
cofepxalymx CTeneHHble PyHKLMN

TeopeTnyeckoe 3aHATMe. PelleHne wuppaunmoHanbHbIX
ypaBHEHNN

PaBHOCU/IbHOCTb MppaLOHabHbIX ypaBHEHUI. MeTofbl X
pelleHuns. PelwleHne nppawuoHanbHbIX YpaBHEHWI
TeopeTuyeckoe 3aHATUe. PelleHVe wWppaLyoHanbHbIX
HepaBeHCTB

PaBHOCU/IbHOCTb MppaLMoHanbHbIX HepaBeHCTB. MeTofbl
UX pelleHuns. PelleHne nppawLoHanbHbIX HEPABEHCTB

Pasgen 10. NMoka3aTenbHas pyHKUNA

Tema 10.1
[NMokasaTenbHada
(hyHKUMA, ee
CBOICTBA

Tema 10.2.
PeleHne
nokasare/ibHbIX
YypaBHEHWIA 1
HepaBeHCTB

TeopeTnyeckoe 3aHATUe. [MoKasaTenbHble (QYHKUUKU, KX
CBOWCTBA W rpauku
CTeneHb C NPOU3BOJIbHLIM LEeACTBUTE/IbHBIM NOKa3aTesleM.
MokasaTenbHas yHKLUMSA, ee CBOICTBA rpadiuKk.
TeopeTnyeckoe 3aHATWE. PelleHWe MnoKasaTeslbHbIX
ypaBHEHU
PeweHue MnoKasaTe/lbHbIX ypaBHEHMWI MeTOAOM
ypaBHMWBaHUA MoKa3aTenell, MeTOAOM BBELEHWUA HOBOW
nepemMeHHOM.
TeopeTnyeckoe 3aHATMe. PelleHne nokasaTefibHbIX
HepaBeHCTB
PelwleHne nokKasaTe/ibHbIX HEepaBeHCTB
TeopeTuyeckoe 3aHATUE. [papuyeckme MeToAbl peLleHns
YpaBHEHUI A W HepaBeHCTB, COAepXawMxX mnokasaTeslbHble
GhyHKLUN
PelmeHne nokasaTe/lbHbIX YpaBHEHW/ U HepaBeHCTB
(DYHKUMOHANbHO-Tpayecknm MeToAoMm
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OK 01, OK 04, NP23, J1P24, JIP25,
MP2, MP28, MP31, Mp55, MP57,
MP64, MNMPB5, MPy6, NPy8

OK 01, OK 04, NP23, NIP24, P25,
MP2, P64, MPES5, MPy6, MPy7,
MPy8

OK 01, OK 04, NP23, NP24, NP25,
MP2, MP64, MPE5, MPy6, MPy7,
MPy8

OK 01, OK 04, /1P23, J1P24, NP25,
MP2, P62, MNMP64, MPBS, MPy6,
MPy7, NMPy8

OK 01, J1IP23, NP24, NP25, MP2,
MP64, NMPE5, MPy6, MPy7, NPy8

OK 01, JIP23, NP24, NP25, MP2,
MP64, MNMPBE5, MPy6, MPy7, NMPy8

OK 01, OK 04, 1P23, P24, 1P25,
MP2, MP28, MP31, Mp55, MP57,
MP64, MPE5, MPy6, MPy7, MPy8



Tema 10.3.
Cucrembl
nokKasaTenbHbIX
ypaBHEHU

TeopeTunyeckoe 3aHATHe. PeweHue cucTem
nokasaTeflbHbIX YpaBHEHWI

PelleHne CMCTEM NOKa3aTe/bHbIX YPaBHEHUIA
MpakTuyeckoe 3aHATMe Ne20. PelleHWe nokKasaTesibHbIX
YPaBHEHWIA, CUCTEM YPaBHEHUI

MpakTuyeckoe 3aHATME No2l. PelleHne MNoKasaTesbHbIX
HepaBeHCTB

Pasgen 11. lorapudgmbl. JTorapudmmnyeckaa QpyHKumaA

Tema 11.1.
Norapugm uncna.
CsoiicTBa
norapupmos

Tema 11.2.
Norapndpmunueckne
GyHKLUKN, NX
CBOICTBA U
rpatuku

Tema 11.3.
MpocTewne
norapupmuyeckune
ypaBHeHUS

TeopeTnyeckoe 3aHATHe. Jlorapudm yumncna

MoHaTne norapmdma umcna. OCHOBHOe fnoOrapumMmuyeckoe
TOXAecTBO. Popmysna nepexoga oT fIOrapumos No 0JHOMY
OCHOBAHWIO K Jnorapudpmam no LpyromMy OCHOBAHUIO.
[ecaTuyHble M HaTypanbHble norapudmel. MpeacTaBneHne
norapugma c Npomn3Bo/iIbHbIM OCHOBaHWEM Yepe3 LeCATUYHbIe
N HaTypasibHbIe.

TeopeTuyeckoe 3aHATHe. CBONCTBa Norapmpmos
CaoiicTBa norapugmos. NorapummpoBaHmne n
NOTeHLMPOBaHUe anrebpanyecknx BbipaXXeHWin. BoluncneHve
norapv@ma ymcna c Npon3BoO/bHbIM OCHOBaHWEM
TeopeTnyeckoe 3aHATUe. Jlorapupmuyeckme PyHKLMU, NX
CBOWCTBA U rpatinku

Norapndpmuueckas QyHKLMSA, ee CBONCTBA, rpaduk

TeopeTuyeckoe 3aHsATHe. MpocTelilne norapummyeckme
ypaBHEHUSA

MoHATMA NpOCTEMLWNX NOrapuMUYECKUX  YPaBHEHWIA.
OCHOBHbIe TEeopembl npMMeHeHNs MeTOo0B
norapuMUpoOBaHUS N NOTEHUMPOBaHMA. MeTof4 3aMeHbl
nepemMeHHbIX
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OK 01, N1P23, /IP24, NIP25, MP2,
MP64, MPB5, MPy6, MPy7, MPy8

OK 01, N1P23, 1P24, P25, MP2,
MP64, MNMPB5, NMPy6, NMPy7, NMPy8

OK 01, NIP23, /P24, NIP25, MP2,
P64, MPE5, MPy6, MPy7, MPy8

OK 01, N1P23, N1P24, NNP25, MP2,
MP62, MP64, NMPB5, MPy6, MPy7,
MPy8

OK 01, N1P23, N1P24, NP25, MP2,
MP62, NMP64, NPE5, MPy6, MPy7,
MPy8

OK 01, OK 04, P23, P24, IP25,
MP2, MP64, MPE5, MPy6, MPy7,
MPy8

OK 01, N1P23, JTIP24, NIP25, MP2,
MP64, MNMPB5, MPy6, MPy7, NMPy8



Tema 11.4.
PeweHune
norapnmMmnyecKmnx
HepaBeHCTB

Tema 11.5.
Cucrtemsbl
norapumMmnyecKmx
ypaBHEHWI

TeopeTnyeckoe 3aHsATME. PeweHne norapumMmyeckux
ypaBHEHUA

TeopeTnyeckoe 3aHATMe. PelleHne n10rapumMmUyecKux
HepaBeHCTB

PelleHne norapumMmnyecKknx HepaBeHCTB

TeopeTuyeckoe 3aHATHeE. [Tpanyeckme MeToAbl peLleHns
YpaBHEHUI U HepaBeHCTB, COAepXalnx norapupmmyeckme
MYHKLUN

PeweHne norapu)MmMyecknx YypaBHEHWA U HepaBeHCTB
(PYHKLMOHaNbHO-rpaMyecKMMm MeTOA0M

TeopeTnyeckoe 3aHATHe. PeweHue cucTem
norapuiMmnYeckmnx ypaBHeHui

ANTOpUTM peLleHns CUCTeMbl YpaBHeHUn. PaBHOCU/IbHOCTb
norapui)MmnYecKnx ypaBHeHU N HepaBeHCTB
MpakTuyeckoe 3aHATUe Ne22. MNMpumMeHeHne forapugma B
3afla4ax (hMHAHCOBOM MaTemMaTUKK

KoHTponbHana paboTa

Pasgen 12. MHOXecTBa. 3N1eMeHTbI Teopuun rpados

Tema 12.1.
MHoXecTBa

Tema 12.2.
Mpadbl

TeopeTnyeckoe 3aHATUE. MHOXecCTBa

MoHAaTMe MHOXecTBa. [logmHoxecTBo. Onepauum
MHOXecTBamm

MpakTnyeckoe 3aHATME No23. PeweHne MNPUKNALHbLIX
3aflay C MOMOLLbIO onepaunin ¢ MHOXXeCTBaMK
TeopeTunyeckoe 3aHsaTMe. ['padbl

MoHaTue rpaga. CBA3HbLIA rpad, LepeBo, UMKA rpag Ha
M10CKOCTH

Pasgen 13. 9neMeHTbl KOMGUHATOPUKN, CTATUCTUKN U TEOPUN BEPOATHOCTEN
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OK 01, NP23, JIP24, IP25, MP2,
MP64, NPE5, MPy6, MPy7, NMPy8

OK 01, 1P23, P24, NP25, MP2,
MP64, NMPES5, MPy6, MPy7, NPy8

OK 01, OK 04, NP23, NP24, JIP25,
MP2, MP28, MP33, Mp55, MP57,
MP64, NMPB5, MPy6, MPy7, NMPy8

OK 01, N1P23, P24, JIP25, MP2,
MP64, NMPE5, MPy6, MPy7, MPy8

OK 01, N1P23, NIP24, NP25, MP2,
MP64, MPE5, MPy6, MPy7, MPyS,
MPy18

OK 01, P23, JIP25, MP 1, MP4,
rMP614, Npry2

OK 01, P23, NIP25, MP 1, MP4,
MP614, MNPy2

OK 01, /1IP23, /1P25, MP 1, MP4,
MP614, rPy2, MPy7



Tema 13.1.
OCHOBHbIe
MOHATUSA
KOMOUHATOPUKN

Tema 13.2.
BepoATHOCTL
co6bITUSA

Tema 13.3.
OCHOBHbIe
TEOopeMbl Teopun
BEPOATHOCTEN

Tema 13.4.
JAunckpeTtHas
cnyyvanHas
Be/IMYMHA, 3aKOH

ee pacrnpeaeneHus

Tema 13.5.
3afjauu
mMaTemMaTu4ecKomn
CTaTUCTUKU

TeopeTnyeckoe 3aHATMe. OCHOBHbIe MOHATMNSA
KOMOGUHATOPUKY

MMepecTaHOBKM, pa3melLeHuns, coyeTaHUs

TeopeTnyeckoe 3aHATUe. PelleHne 3afay Ha noAacyeTr
ymucna nepecTaHOBOK, COYETaHUI U pa3MeLLeHNit
TeopeTnyeckoe 3aHATUNE. BepoATHOCTb COBbITUA
CnydaiiHbli onbIT. Cny4vaitHoe co6biTve. [MpocTpaHCTBO
anemeHTapHbIX  mUcxopos.  Knaccugumkaumsa — CoObITUNA.
BepoaTHOCTb CO6bLITUSA  (KNacCMyeckoe, CTaTUCTUYECKOe
onpeaeneHuns). eincTena Hag cobbITUAMM

TeopeTnyeckoe 3aHATUe. OCHOBHble TEOpPEMbl Teopuwu
BEPOATHOCTEN

CnoxeHne  BEpOSITHOCTEW HesaBucumble  cobbITUA.
YMHOXeHWe BepOATHOCTEW. YCNOBHafd BEPOSATHOCTb.
dopmyna nonHoin BepoATHOCTM, opmyna baiieca.
MoBTOpHbIE UcnbITaHUA. ®opmyna bepHynnu
MpakTuyeckoe 3aHATUE Ne25. MpnumeHeHne
BEPOATHOCTHbIX METOLOB MPU pPeLeHUn MNpPaKTUYECKUX
3afiay

TeopeTnyeckoe  3aHATMe.  [UCKpeTHas  cnyyaliHas
BE/IMUYNHA, 3aKOH ee pacnpepesieHuns

Buabl cnyvaiiHbIX BennyuH. OnpegenieHne AUCKPETHOWA
CNy4YaliHOW BENWYUHbI. 3aKOH pacnpefeneHns AMCKPETHOM
CnyyarHol BENNYNHbLI. Ee YMCNOBble XapaKTepUCTUKM
MpakTnyeckoe 3aHATUe Ne24. HaxoXAeHWe YUCNOBbIX
XapaKTEPUCTUK ANCKPETHON CNy4YaiHON BENMNUYMHbI

TeopeTnyeckoe 3aHsATUE. 3agaynm  MaTeMaTU4ecKoWn
CTaTUCTUKM
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OK 01, JIP23, N1P25, MP4, MP5,
MP6, MP17, MNPy4, MPyS

OK 01, /P23, /IP25, MP4, MPS5,
MP6, MP17, MPy4, MPy5

OK 01, OK 04, MK 4.4, P23, NP25,
MP4, MP5, MP6, MP17, MP31,
MP68,MPy13

OK 01, OK 04, NK 4.4, NP13, NP23,
P25, MP4, MP5, MP6, MP17,
MP31, MP37, MP55, P68, MNPy13

OK 01, OK 04, MK 4.4, N1P13, 1IP23,
P25, MP4, MP5, MP6, MP13,
MP17, MP31, MP56, P68, MNPy13

OK 01, OK 04, MK 4.4, NIP13, N1P23,
NP25, MP4, MP5, MP6, MP17,
MP33, MP37, MP56, MP68, MPy12,
MPy13

OK 01, OK 04, MK 4.4, N1P23, P25,
MP4, MP5, MP6, MP17, MP56,
P68, MPy12, MPy13
OK 01, OK 05, K 4.4, /1P23, NIP24,
NP25, MP4, MP5, MP6, MPW,
MP17, MP33, MP37, MP56, MP67,
MPy13



BapuaymoHHblil  psg. TMoAWroH 4actoT M FuUcTorpamma.
CTaTUCTUUECKME XapaKTepUCTUKKM psafa  HabnoAaeMbix
AaHHbIX

MpakTnyeckoe 3aHATUe Ne26. CocTaBfieHMe Tabnuy wu
AmarpaMm Ha npakTmke

MpakTuyeckoe 3aHATME Ne27. HaxoxieHue CpefHUX
XapakTepucTuK, HabngaemblX JaHHbIX Ha NpakTuke

KoHTponbHas paboTta

Pasgen 14. YpaBHeHUsA N HepaBeHCTBa

Tema 14.1.
O6uwme meToabl
peleHus
YPaBHEHWIA,
HepaBeHCTB,
cucTem

Tema 14.2.

TeopeTnyeckoe 3aHATHe. O6WMe MeTOAbl peLeHns
ypaBHeHW,cucTem

PaBHOCWMNbHOCTb ypaBHeHW. OnpegeneHns. OCHOBHble
TEOpeMbl PaBHOCU/IbHbBIX Nepexofax B ypaBHeHUsx. Obuiue
MeTOAbl pelleHVUs YpaBHEHWI: Mepexoj OT paBeHCTBa
(DYHKUMA K PpaBeHCTBY aprymeHTOB A8 MOHOTOHHbIX
(YHKUWA, MeTOoL pas3fiodXeHUs Ha MHOXUTENN, MeTo[
BBEAEHMNSA HOBO nepemMeHHOW, (YHKLMOHANbHO-
rpamyecknin MeTos

TeopeTnyeckoe 3aHATNE. PAaBHOCU/IbHOCTb HEPABEHCTB
OnpepgeneHnsa.  OCHOBHble  TEOPeMbl  PaBHOCWUJIbHbIX
nepexofax B HepaBeHCTBax. MeTo4 UHTepPBaNOB

PelleHne HepaBeHCTB MeTOL0M UHTEPBAsoB
MpakTnyeckoe 3aHATUe Ne28. PelleHMe HepaBeHCTB
MeTOLOM MHTEepBanoB

TeopeTnyecKoe 3aHATHE. Y PaBHEHUA C MOAYNEM
Onpepgenexve Moayns. PackpbiTue mMoayns no
onpeseneHuto. TlpocTeilie YypaBHEHWA C  MOAYNEM.
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OK 01, OK 05, MK 4.4, NP23, NP24,
NP25, MP4, MP5, MP6, MP13,
MP17, MP46, MP55, P68, IMPy13
OK 01, OK 05, MK 4.4, NP13, NP23,
NP25, MP4, MP5, MP6, MPI,
MP17, MP56, MP67, NMPy12, MPyH

OK 01, NP23, P24, MP2, MP3,
MP4, MP6, MP19, MP63, MNMPy7

OK 01, 1P23, /1P24, MP2, MP3,
MP4, MP6, MP19, IMP63, MPy7

OK 01, N1P23, N1P24, MP2, MP3,
MP4, MP6, MP19, MP63, MPy7

OK 01, N1P23, JIP24, MP2, MP3,
MP4, MP6, MP19, MP63, MNPy7



YpaBHeHUA ”
HepaBeHCTBa C
mMoaynem

Tema 14.3.
YpaBHEHMA ”
HepaBeHCTBa C
napameTpamMu

Tema 14.4.
YpaBHeHUA n
HepaBeHCTBa C
ABYMS
nepemMeHHbIMK

MpyMeHeHne paBHOCU/bHbLIX MEPEXOLOB B OMpefeSieHHbIX
TUMNax ypaBHeHW ¢ Mogynem

TeopeTnyeckoe 3aHATME. HepaBeHCTBA C MOLYy/1IeM
MpocTeillue HepaBeHCTBA C MoayneMm. [lpumeHeHwue
PaBHOCW/IbHbIX  MEPexofoB B  OMpefefieHHbIX  Tunmax
HepaBeHCTB C MOAY/ieM

MpakTnyeckoe 3aHATUE Ne29. PelleHue ypaBHEHWI C
mMoLynem

TeopeTnyecKoe 3aHATUE. Y pPaBHEHNSA C MapamMeTpamu
3HaKOMCTBO C napameTpom. [lpocTeiine ypaBHEHUSA C
napameTpom

TeopeTnyeckoe 3aHATUE. HepaBeHCTBa C napameTpamm
MpocTeine HepaBeHCTBA C NapameTpom

MpakTnyeckoe 3aHATMe Ne30. PelueHWe ypaBHEHWA C
napaMmeTpamMmu

TeopeTnyeckoe 3aHATME. YPaBHEHWS W HEPaBEHCTBA C
ABYMS MepeMeHHbIMYU

TeopeTnyeckoe 3aHATME. CuUCTeMbl YypaBHeHWl ©
HepaBeHCTB

MpakTnyeckoe  3aHATMe  Ne3l. PeweHne  3apay
NPUKNafHOro XapakTepa, CBOAAWMXCA K COCTaBNEHUIO
ypaBHeHU

MpakTnyeckoe  3aHATMe  Ne32.  PeweHue  33ajad
NPUKNafHOro XxapakTepa, CBOAAWMXCA K COCTaBNEHWIO
HepaBeHCTB

MpakTnyeckoe  3aHATMe  Ne33.  PewleHue  3ajad
NMPUKNafHOro xapakTepa, CBOAAWMXCA K COCTaB/IEHUIO
CUCTEM YpaBHeHU
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OK 01, /1IP23, N1P24, MP2, MP3,
MP4, MP6, MP19, MPO3, MNPy7

OK 01, N1P23, P24, MP2, MP3,
MP4, MP6, MP19, MPO3, MPy7
OK 01, OK 04, 1P23, NP24, MP2,
MP3, MP4, MP6, MP19, MP63, MPy7,
MPy8
OK 01, OK 04, N1P23, N1P24, MP2,
MP3, MP4, MP6, MP19, MP63, MPy7,
MPy8
OK 01, OK 04, NP23, NP24, MP2,
MP3, MP4, MP6, MP19, NMP63, MPy7,
MPy8
OK 01, P23, NP24, MP2, MP3,
MP4, MP6, MP19, MP63, MPy7
OK 01, N1P23, P24, MP2, MP3,
MP4, MP6, MP19, MP63, MPy7
OK 01, MK4.1, P14, NP25, NNP26,
MP3, MP5, MP21, MP36, MP42,
MP46, MP66, MPy18,MPy19
OK 01, MK4.1, NP14, NP25, P26,
MP3, MP5, MP21, MP36, MP42,
MP46, MP66, MPy18, MPy19
OK 01, MK4.1, NP14, NP25, NNP26,
MP3, MP5, MP21, MP36, MP42,
MP46, MP66, MPy18, MNMPy19



MpakTuyeckoe 3aHATUe Ne34. PelleHMe TEKCTOBbIX 3afad

NPO(eccHoHanbHOro CoaepXXaHus

KoHcynbTayuu
MpomexyToyHasa aTtTecTauma (3K3ameH)
Bcero:
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328

40

OK 01, MK4.1, P14, NIP25, JIP26,
MP3, MP5, MP21, MP33, MP36,
MP37, MP42, MP46, MP66, MPy18,
MPy19



3. YCNoBA PEAJTMSALUNN TTPOT'PAMMBbI YHEBHOI O NMPEAMETA

3/1. MaTepunanbHO-TeXHNYECKOe obecreveHne

[na ocBoeHWa nporpammbl yyebHoro npegmeta OOly.07 MartemaTvka B
OBIMOY «K3MT» nmMeetcs y4ebHbIin KabMHeT «MartemaTunka.

[MomeLLeHNe KabuHeTa OCHALEeHO TMMOBbIM 060pPYAOBaHWEM, B TOM 4mUC/e
crneynanm3vpoBaHHOM  y4yebHO  MeGenbtd M CcpefcTBamn  0BY4YeHWs,
HEO6XOAUMBbIMUA  ANA  BbINOMNHEHWS TpPebOBaHWA K  YPOBHKO  MOArOTOBKM
06yyaroLmxcs.

OcHalLeHve y4ebHoro KabuHera:

- Mocafj0MHble MecTa Mo KOMIMYeCTBY 06yYatoLLMXCS;

- pabouyee MeCTO MpenojasaTens;

- YepTeXHble MHCTPYMEHTbI: IMHENKA, 3N/IUMC, TPAHCMNOPTUP;

- CTepeoMeTpUYecKne MOoAenn MHOrorpaHHUKOB W TeN BpaLLEeHNs;
- 33flaHnA 419 KOHTPOJIbHbIX pabor;

- NpogeccnoHaIbHO-OPUEHTUPOBaHHbIE 3aJaHus,;

- 3K3aMeHaluWOHHble MaTepuasbl.

TexHu4Yeckre cpefcTBa 06y4YeHUs:

- MEPCOHaNIbHbIA  KOMMbIOTEP € JINLEH3NOHHBLIM  MPOrpamMMHbIM
obecrieyeHnewm;

- MPOEKTOP C IKPaHOM.

3anbl:

BubnmnoTeka, YnTanbHbI 3a1 C BbIXOAOM B CETb VIHTEPHET.

3.2. VHbopmaumoHHOoe obecrieyeHme peannsalmn nporpaMmmbl

[Ana peanusaunn nporpammbl B 6M61moted4HoOM oHge OBMOY «K3AMT»
MMEKTCA MeyaTHble W 3/1eKTPOHHbIe 00pa3oBaTesibHble U MH(OPMaLMOHHbIE
Pecypcbl 418 UCMOob30BaHUS B 06pa3oBaTe/lbHOM MpoLiecce.

3.2.1. OCHOBHbIE UCTOUYHUKMN

1. Marematuvka: anrebpa v Hayasia MaTeMaTUYeCKOro aHasin3a, reomMeTpus.
Anrebpa 1 Hayasia MaTeMaTUYeCKoro aHanmsa: 10 Ki.. 6a30Bbli YPOBEHb: YYEOHMK
B 2 yactax. Yacte 1/ A.l'. Mopgakosuy, M.B. CemeHos, J1.A. AnekcaHaposa, E.J1.
MappaaxaeBa. —2-e u3f., ctep. —Mocksa: lNpoceelyeHmne, 2022.

2. Martematuvka: anrebpa 1 Hadana mMaTemMaTM4eCcKoro aHanmsa, reoMeTpus.
Anrebpa 1 Hayana matemMatuyeckoro aHanmsa: 10 k.. 6a30BbliA YPOBEHb: YYEOHMK
B 2 yacTax. Yactb 2/ A.I". Mopgakosuy, N.B. CemeHos, J1.A. AnekcaHaposa, E.J1.
MappaxaeBa. - 2-e u3f., ctep. - MockBa : NpocseLleHne, 2022.
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3. Matematuvka: anrebpa v Hayasia MaTeMaTMyecKoro aHanmsa, reomeTpus.
Anrebpa 1 Hayana maTeMaTU4eckoro aHanmsa: 11 k.. 6a30Bblii YPOBEHb: YYEOHMK
B 2 yactax. Yactb 1/ A.l'. Mopgakosuy, N.B. CemeHos, J1.A. AnekcaHgposa, E.J1.
MappaxaeBa. - Mocksa: lpocselleHue, 2021.

4, Matematuka : a/irebpa 1 Ha4yana MaTeMaTU4eCcKoro aHannsa, reomeTpus.
Anrebpa 1 Hayasna maTteMaTU4eckoro aHanmsa: 11 K/.: 6a30Bblil YPOBEHb: YHEOHUK
B 2 yactax. Yactb 2/ A.l'. Mopgkosuy, N.B. CemeHos, J1.A. AnekcaHgposa, E.J1.
MappaxaeBa. - Mocksa: lNpocBelleHune, 2021

3.2.2. JlonoNHUTeNbHbIe UICTOYHUKN

1. Boromonos, H.B. MatemaTnka: yyebHMK  4nA cpefHero
npodeccroHanbHoro obpasosaHusi / H. B. boromonos, IN. . CamoiineHko. — 5-e
n3d., nepepab. n gon. — Mocksa: WM3gatensctBo HOpaiT, 2024. — 401 c. —
(MpoeccroHanbHoe o6pa3oBaHne). — ISBN 978-5-534-07878-7. — TekcT
ANeKTPOHHbIN  //  O6pasoBaTenbHad  nnatgopma  HOpant  [caidT]. —
URL: https://urait.ru/bcode/536607

2. boromornos, H. B. MaTtemaTtuKa. 3agauv ¢ peweHnamn: yuebHoe nocobve
ANA cpefiHero npodeccuoHanbHoro obpasosaHus / H. B. boromonos. — 2-e u3g,,
uenp. n pgon. — Mockea: WspartensctBo HOpant, 2024. — 755 ¢ —
(MpoeccroHanbHoe o6pa3oBaHue). — ISBN 978-5-534-16211-0. — TekKCT:
3NEKTPOHHbIN  //  O6pasoBaTenbHad  nnatpopma  HOpailT  [cailtt]. —
URL.: https://urait.ru/bcode/544899

3. boromonos, H. B. Tleometpusa: ydyebHOe nocobue AnA CpefHero
npoeccnoHanbHOro obpasosaHus / H. B. boromonos. — MockBa: 3aatenscTeo
KOpawit, 2024. — 108 c¢. — (MpodieccnoHansHoe obpasoBaHue). — ISBN 978-5-
534-09528-9. — TeKcT: 3neKTpoHHbIN // ObpasoBaTenbHas nnatgopma KOpant
[cainT]. — URL.: https://urait.ru/bcode/536961

3.2.3. VIHTepHeT-pecypchl

1 EanHan Konnekunu UM(DPOBLIX  06pa3oBaTefibHbIX  PecypcoB
[GnekTpoHHbIN pecypc] URL: http://school-collection.edu.ru/
2. Poccuiickass  aneKTpoHHas  WKona  [OnekTpoHHbI  pecypc] URL:
https://resh.edu.ru/
3. NIHhoypok [GnekTpoHHbIin pecypc] URL: https://infourok.ru/
4. Pewy EI3 [3nekTpoHHbI pecypc] URL.: https://ege.sdamgia.ru/
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4. KOHTPOJ1b N OLEHKA PE3YJIbTATOB OCBOEHUNA YUEBHOI O

KoHTponnb  u
pacKpbiBalOTCa  Yepes

NMPEOMETA
OLleHKa pe3y/nbTaTOB OCBOEHMSi Y4yeOHOro npeameTa
OVCUMNAVHAPHbIE  pe3ynbTaTbl, HanpaBfieHHble  Ha

(hopmmpoBaHMe 06X U NPOMECCMOHATbHBIX KOMMETEHLIMIA MO pasgenamu TeMam
cofiepXKaHns y4eOHOro matepumana.

Ob6uwasn /
npocteccnoHanbHas
KOMMNeTeHL NS
OK 01. Bblbupatb cnocobsl
pewieHns 3afau
nNpogheccMoHanbHO

[esTeNnbHOCTH

NPUMEHNTENBHO K Pa3IMv4HbIM
KOHTEKCTam

Pasgen / Tema

BepgeHue

Pasgen 1, Tema 1.1, Tema 1.2,
Tema 13, Tema 1.4, Tema 1.5

Pasgen 2, Tema 2.1, Tema 2.2,
Tema 2.3, Tema 2.4, Tema 2.5,
Tema 2.6

Pasgnen 3, Tema 3.1, Tema 3.2

Pasgen 4, Tema4.1l, Tema 4.2,
Tema 4.3, Tema 4.4, Tema 4.5,
Tema 4.6, Tema4.7, Tema 4.8,
Tema 4.9

Pasgen 5, Tema 5.1

Pa3gnen 6, Tema 6.1, Tema 6.2,
Tema 6.3, Tema 6.4, Tema 6.5

Paspen 7, Tema 7.1, Tema 7.2,
Tema 7.3, Tema 7.4, Tema 7.5,
Tema 7.6, Tema 7.7, Tema 7.8,
Tema 7.9, Tema 7.10, Tema
7.11, Tema 7.12, Tema 7.13,

48

Tunbl OLEHOYHbIX
MeponpuAaTKia

MWHN-COUYNHEHNE

TecTupoBaHue

YCTHbI onpoc
MpeacrtaBneHne pesynbTaToB
npakTU4eckmx pabot

BX0fAHOW KOHTPO/b
TecTupoBaHue

Y CTHbI onpoc
MaTteMaTuyecKnin AUKTaHT
MpeacTtaBneHvie pes3ynbTatos
NpPaKTUYeCKNX paboT

Y CTHbIW onpoc

lMpeacrtaBneHne  pesynbLTaTos
npakTU4ecknx paboT
TecTupoBaHue

Y CTHbI onpoc
MaTteMaTu4ecKnin AUKTaHT
lNpepcTtaBneHne  pesynbLTaToB
npakTU4ecknx pabot
KoHTposnibHas paboTta

YCTHbIA onpoc
MpefctaBneHne  pesynbTaToB
npakTU4ecknx pabot
TecTupoBaHue

YCTHbIW onpoc
MaTtemaTU4ecKunii LUKTaHT
MpeactaBneHne pesynbTaToB
npakTnuecknx paboT
KoHTponbHas paboTta
TecTupoBaHue

Y CTHbI onpoc
MaremMaTuyecKnin AUKTaHT



OK 03. MNMnaHupoBathb K
peann3oBbiBaTb COOCTBEHHOE
npoeccnoHanbHoe U
NIMYHOCTHOE pa3BuUTKe,
npesnpuHUMaTeNbCKYHO
[eATeNbHOCTb B
npoteccMoHanbHoOM cgepe,
MCNONb30BATb 3HAHMWA MO
(hMHAHCOBOW rpaMOTHOCTH B
PasINYHbIX XXU3HEHHbIX

CUTyaumsx
OK 04. APDeKTUBHO
B3aMMOAENCTBOBaTb n

Tema 7.14

Paspnen 8, Tema 8.1, Tema 8.2,
Tema 8.3, Tema 8.4,

Pasgen 9, Tema 9.1, Tema 9.2,
Tema 9.3

Pasgen 10, Tema 10.1,
Tema 10.2, Tema 10.3

Pasgen 11, Tema 11.1,
Tema 11.2, Tema 11.3,
Tema 11.4, Tema 11.5,

Pasgen 12, Tema 12.1,
Tema 12.2

Pasgen 13, Tema 13.1,
Tema 13.2, Tema 13.3,
Tema 13.4, Tema 135

Pasgen 14, Tema 14.1,
Tema 14.2, Tema 14.3,
Tema 14.4

BegeHue

Pasgen 7, Tema 7.1, Tema 7.2,
Tema 7.3, Tema 7.4, Tema 7.5,
Tema 7.6, Tema 7.7, Tema 7.8,
Tema 7.9, Tema 7.10, Tema
7.11, Tema 7.12, Tema 7.13,
Tema 7.14

BepgeHue
Pasgen 13, Tema 13.2,
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lMpepcrtaBneHne  pesynbTaTos
npakTuyeckmx pabot
KoHTposnibHas paboTta
TecTupoBaHue

Y CTHbIN onpoc
MpefcTaBneHne  pe3ynbTaToB
npakTU4ecKknx pabor
KoHTponbHasa paboTta

YCTHbIN onpoc
MpeacTaBneHne  pesynbTaToOB
npaKkTU4yeckmx pabor
KoHTponbHas paboTta

Y CTHbIi onpoc
lMpeacrasneHne  pesynbTaTtoB
npakTU4ecknx pabot
KoHTposnbHas paboTa

Y CTHbIV onpoc
MpeactasneHne  pes3ynbTaTtoB
npakTu4yeckmx pabot
KoHTposnbHas paboTa

Y CTHbIl onpoc

MpefncTaBneHne pesynbTaTtoB
npakTU4eckmx pabot
TecTupoBaHue

Y CTHbIN onpoc
MpeacTaBneHne pesynbTaToB

npakTM4yecknx pabor
KoHTponbHas paboTa

Y CTHbIA onpoc
MpepcTaBneHne  pesynbTaToB
npakTU4ecknx pabot

MUWHUN-coUnHeHne
TecTunpoBaHue

Y CTHbIW onpoc
MaTtemMaTu4eCcKNin AUKTaHT
MpeacrasneHne  pe3ynbTaToB
npakTuyecknx pabot
KoHTposibHas paboTta

MMWHU-COUYNHEHNE
TecTupoBaHue



paboTtaTb B
KOMaHze

KONMNeKTnee u

OK 05. OcyuecTBnatb
YCTHYIO Y MUCbMEHHYI0
KOMMYHUKaLWI0 Ha
rocyfapCTBEHHOM 5i3blKe
Poccuitickoin deaepaunm ¢
y4yeToM 0cob6eHHOCTe
COLMANbLHOTO U KY/NbTYPHOIO
KOHTEeKCTa

MK 4.1. OTpaxartb
HapacTatoLlMM UTOroM Ha
cyeTax 6yxranTepckoro yyera
NMYLLECTBEHHOE 1
(hMHaHCOBOE NOJMIOXEHMNE
opraHusaumm, onpesensaTb
pe3ynbTaTbl XO39ACTBEHHO
[eATeNbHOCTH 32 OTUYETHBbIN
nepvog

MK 4.4. TpoBOANTbL KOHTPO/b
N aHanu3 WHdopmayumnm 06
aKTMBax U (hMHaHCOBOM
MONIOXXEHWUW OpraHu3ayun, ee
naaTtexecnocobHOCTH n
[OX04HOCTM

Tema 13.3, Tema 13.4,
Tema 13.5

Pasgen 6, Tema 6.3, Tema 6.4,
Tema 6.5

Pasznen 9, Tema 9.1, Tema 9.2,
Tema 9.3

Pasgen 10, Tema 10.1,
Tema 10.2

Pasgen 11, Tema 11.2,
Tema 11.4, Tema 11.5,

Pasgen 14, Tema 14.3

BepgeHue

Pasgen 2, Tema 2.1, Tema 2.2,
Tema 2.3, Tema 2.4, Tema 2.5,
Tema 2.6

Pasgen 13, Tema 13.5

Pasgen 1, Tema 1,3

Pasgen 6, Tema 6.1

Pasgen 11, Tema 11.5

Pasgnen 14, Tema 14.4

Pasgen 13, Tema 13.2,
Tema 13.3, Tema 13.4,
Tema 135
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Y CTHbI onpoc
MpeactaBneHne pesynbTaToB
npakTnyecknx pabor

Y CTHbI onpoc
MpefcTaBneHne  pe3ynbTaToB
npakTU4eckmx paboT

Y CTHbIIA onpoc
lNpeacTasneHne  pesynbLTaTos
npakTuyecknx pabor

Y CTHbIW onpoc
MpefcTaBneHne pesynbTaTtoB
npakTu4eckmnx pabot

Y CTHbIi onpoc
MpeacTtaBneHvie pes3ynbTatos
npakTUYecKnx pabor

Y CTHbIN onpoc
MNpeactasneHne  pesynbTaTos
NpaKTU4YecKnx paboT
MWHU-COYNHEHNKE
TecTupoBaHue

Y CTHbI onpoc
MaTteMaTu4ecKnin AUKTaHT

MpeactaBneHne  pesynbTaToB
npakTU4eckmnx pabot
TecTupoBaHue
MpencTtaBneHne  pesynbTaToB

MpPaKTUYecKnx paboT

MpeacrtaBneHne  pes3ynbTaToB
npakTu4yeckmx pabot

BX0f4HOW KOHTPO/Ib
Y CTHbIl onpoc

MaTtemMaTU4eCcKnin AUKTaHT
MpencrtaBneHne  pesynbTaTtoB
NpakTUYeCKNX paboT

Y CTHbIN onpoc
MpefacTaBneHne pesynbTaTtoB
npakTUuyecknx pabot

TecTupoBaHue

Y CTHbIN onpoc
MNpeactasneHne  pesynbLTaToB
NpakTU4YecKnx pabot
KoHTposibHas paboTa
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