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1. OBLLUAA XAPAKTEPUCTUKA PABOYE MPOIrPAMMBI
YYEBHOIO NPEOMETA

1.1. Mecto y4yebHOro npeagmeTa B  CTPYKType  OCHOBHOM
npodgeccruoHasibHOM 06pa3oBaTe/IbHOM NMPorpaMmmb|

YyebHblli npeameT «MaTtemaTuKa» ABMSIETCA  0053aTeIbHOM  YacTbio
006LLe06pa3oBaTe/IbHON NOArOTOBKU OCHOBHOW npodeccroHasibHOM
06pa3oBaTenbHON NporpamMmmMbl - NPOrpammbl MOAFOTOBKM KBaIM(IULIMPOBAHHbIX
pabounx, cnyxawmx no  npogeccun  15.01.38  Onepatop-Hanagunk
MeTa1n006pabaTbiBaKOLLMX CTAHKOB.

1.2. Llenn v nnaHnpyemble pe3y/ibTaTbl 0CBOEHUS Y4eOHOro npegmMeTa

1.2.1 Llenn ocBoeHNA y4ebHOro npeameTa

OCHOBHbIMW ~ LieNIAMKM ~ M3ydeHnst y4yebHOro npeameta «Maremarumka»
ABNAIOTCA  (POPMMPOBAHME MaTeMaTUUeCKUX MOHATUA U (DYHKUMOHaIbHOM
MaTemMaTM4yecKoil rpamMoOTHOCTU: YMEHUS pacrno3HaBaTb MaTteMaTuyeckue acrekTbl
B PealbHbIX >KMU3HEHHbIX CUTyaUuaxX W NpuU  U3YYeHUU OpYrux y4yebHbIX
NpeaMeToB, MPOSAB/IEHNA 3aBUCUMOCTEN M 3aKOHOMEPHOCTEN, (DOPMYNMPoBaTh UX
Ha A3blke MaTEMaTUKM W COo3[aBaTb MaTeMaTuyeckue Mmoaenu, npUMeHATb
OCBOEHHbI MaTeMaTUYeCKMIA annapaT ANs peLleHns NMPaKTUKO-0PUEeHTUPOBAHHBIX
3a[a4, MHTEPNPETMPOBATL N OLLEHNBATL MONYYEHHBIE Pe3ynbTaTbl.



1.2.2 TlnaHnpyemble pe3y/ibTaTbl OCBOEHUS YyUYeOHOro npeameTta
Oco60e 3HayeHMe y4ebHbIid NpeaMeT UMEET Npn HOPMUPOBaAHUKN U Pa3BUTUN OBLLMX N NPOGECCUOHAbHBIX KOMMETEHLNI,
a TaKXXe COOTBETCTBYIOLLMX UM pe3ynbTaTam 06yyeHus cornacHo ®rocC COO.

KomneTteHuyuun (OK, MK)

OK 01. Bbi6mpaTb
Cnocobbl pelleHns 3afad
NPOJEeCCMOHaNbHO
AeATeNbHOCTH

NPUMEHNTENBHO K

pa3nMyHbIM KOHTEKCTaM

Obwue
NIP23 - TOTOBHOCTL K Tpyay,
0CO3HaHMe LEeHHOCTM MacTepcTBa,
Tpyaontobue;
NP24 - TrOTOBHOCTb K aKTWBHOWA
[eATeNIbHOCTN TEXHOMOMMYECKON 1
coupanbHoM Hanpas/IEHHOCTW,
CMOCOBHOCTb WNHULMMPOBATD,
nnaHMpoBaTb W CaMOCTOATENIbHO
BbINOSHATb TaKyt0 [eATe/IbHOCTb;
NP25 - wnHTepec K pasfnyHbIM
cthepam NpoecCMOHabHOW
LleaTeNnbHOCTU, YMeHVe CcoBepLuaTb
OCO3HaHHbIA  Bbl6Op  GyayLei
npogeccmn M peann3oBbIBaTb
COOCTBEHHbIE YKU3HEHHbIE MNaHbI;
MP1 - CaMOCTOATE/IbHO
(hopmynmposatb 7
aKTyaJi3mpoBaTh npotnemy,
paccMaTpuBaTh ee BCECTOPOHHE;
MP2 - yCTaHaBNNBaTb
CYLLECTBEHHbIA  MPU3HAK WK
OCHOBaHuA ans CpaBHEHWS,
Knaccugukaumm n 06006LLeHNS;
MP3 - onpeaenaTb uenm
[eAaTeIbHOCTH, 3afaBaTb
napameTpbl U KPUTEPUM KX

MnaHnpyembie pe3ynbTaTbl 06y4YeHNS

OucunmnnnHapHbie
MP61 - BnageHve METOL4AMW [0Ka3aTeNbCTB, arOpUTMamMi peLleHns 3ajad;
ymMeHVe (POpMynnpoBaTh OMNpeaeneHus, akCMOMbl U TEOpPeMbl, MPUMEHATb WX,
NPOBOAUTL A0Ka3aTeNbHble PACCYXKAEHUSA B X0e PeLLeHns 3aaay,;
MP63 - ymeHue onepupoBaTb MOHATUSMU: paLMOHa/bHble, MppaLVoHasIbHbIe,
rnokasartefibHble,  CTEMeHHble,  florapuPMuUYeckme,  TPUrOHOMETPUYECKME
ypaBHeHNA N HepaBeHCTBa, UX CUCTEMbI,
MP64 - ymeHve OonepupoBaTb MOHATUAMW: (PYHKUMSA, HENpepbiBHAA (YHKUMS,
npou3BofHas, NepBoo6pas3Has, OMpefeNieHHbIN WHTEerpan; YMeHWe HaxoAuTb
MPOM3BOLHbIE 3/1EMEHTAPHBIX (DYHKLWUIA, MCMOMb3ys ChpaBOYHble MaTepuasbl;
nccnefoBatb B NPOCTEALINX ClyyasaX (PYHKUMM Ha MOHOTOHHOCTb, HaxXOAWTb
HanmbosbluMe W  HauMMeHblUMe 3HaYyeHus  (DYHKUMWA;  CTPOUTb  rpadmku
MHOrQY/IEHOB C WCMONb30BaHMEM annapara MaTemMaTuMyeckoro aHanusa;
NPUMEHATL MPOU3BOAHYHO MpU  pelleHUM 3ajady  Ha [BMXKeHWe; peLlaTb
NPaKTUKO-OPUEHTUPOBAHHbBIE 33a4M Ha HaMbOo/bLUNE Y HAMMEHbLUWE 3HAYeHWS,
Ha HaxoXxaeHwue NyTu, CKOPOCTN N YCKOPEHNS;
MP65 - yMmeHWe oOnepupoBaTb MOHATUAMM:  pauMOHanbHad  (DYHKLMS,
nokasarefibHas (YHKUWSA, CTerneHHas (YHKUMA, norapugmuyeckas QyHKUms,
TPUroOHOMETpUYeCKMe (OYHKLUMM, 0OpaTHble (YHKLUMN; YMEeHME CTPOUTb rpatinku
M3YYeHHbIX (YHKUMWA, WCMOMb30BaTh rpatvkv Mpu WU3yYeHUU MpPOLEeCcoB W
3aBMCUMOCTEN, MpY peLleHnmn 3a4a4 U3 Apyrmux yyebHbIX NpeamMeToB v 3a4a4y 13
peanbHOM XXN3HW; BblpaXaTb POpMyaMu 3aBUCUMOCTM MEXAY BeNMYMHaMU;
MP66 - ymeHMe pellaTb TEKCTOBble 3afayy pasHbiX TUMOB (B TOM 4ucCie Ha
MPOLEHTbLI, AO/IN N YacTW, Ha [ABUXKEHWe, paboTy, CTOMMOCTb TOBapOB U YCAYT,
Hanoru, 3agayn n3 061acTv ynpasneHns NYHbIMU N CEMENHBIMK (DMHAHCaMMW);
COCTaB/IATb BbIPaXXEHUSA, YpaBHEHWSA, HepaBeHCTBa U UX CUCTEMbI MO YCNOBUIO
3afjaun, MccnefoBatb NOMYYEHHOE peLleHe M OLeHMBaTb MpPaBAoNof06HOCTb
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[LOCTUKEHWS,
MP4 - BbISIBNATL 3aKOHOMEPHOCTU
n npoTMBOpEUNS B

paccMaTprBaeMbIX ABMEHUAX;
MP5 - BHOCUTb KOPPEKTUBLI B
[leATeNbHOCTb, OLleHMBaTb
COOTBETCTBME PE3YNbTATOB LENsaMm,
OLeHMBaTb  PUCKM  NOCNEACTBUN
[leATeNIbHOCTU;

MP6 - pasBuBatb
MbILLEHME npu
YXMU3HEHHbIX MPo6eMm;
MP12 — BbIABNATL  MPUYMHHO-
CNefCTBeHHbIe CBA3N n
aKTyann3mpoBaTb 3afauy,
BblBMraTb r1MNoTesy ee peLUeHns,
Haxo4uTb apryMeHThbl ans
[loKa3aTenbcTBa CBOUX
YTBEPXKAEHWUIA, 3afasartb
napameTpbl 1 KpUTEPUU PELLEHNS;
MP13 - aHanM3npoBatb
NnonyyeHHble B XOAe peLleHus
3a[laun  pe3ynbTatbl, KPUTUYECKU
OLeHMBaTb  UX  [OCTOBEPHOCTb,
NporHo3MpoBatb  U3MeHeHWe B
HOBbIX YC/IOBUAX;

MP17 - ymMeTb NepeHoCUTb 3HaHUA
B no3HaBsaTe/IbHyH n
NPaKTUYECKYHO obnactu
XWN3HeJeATeNbHOCTY;

MP18 - yMeTb WHTerpuposaTb
3HaHMA ©3 pasHbIX NpPeaMeTHbIX
obnacrei;

KpeaTuBHOE
peLLeHnm

pe3ynbLTaToB,;
MP67 - ymeHWe onepuvpoBaTb MOHATMSAMW: CPeaHee apudmeTUyecKoe, MeanaHa,
Hanbo/bllee W HavMeHbllee 3HayeHus, pasmax, [Aucnepcus, CTaH4apTHOe
OTK/IOHEHWE YMCNOBOrO Habopa; YMeHWe W3B/eKaTb, WHTEPNPeTMpPOBaTh
NH(OPMaLUWIo, NPeACTaBfieHHY0 B Tabimuax, Ha pguarpammax, rpagukax,
OTPaXatoLyt0 CBOWCTBA peaslbHbIX MPOLECCOB W SABNEHWIA; MpPeACcTaBNsATb
MH(OPMaLMIO C MOMOLLbIO TabnuL, 1 auvarpamm; UCCNefoBaTb CTaTUCTUYECKUE
[laHHble, B TOM 4uC/e C NPUMEHEHMEM TPaMUecKnX MeTOLOB U 3/MEKTPOHHbIX
CpPeAcTs;

MP68 - yMeHMe onepupoBaTb MOHATUMAMMK: ClydaliHbIA OMbIT U CNy4vaiHoe
COObITME, BEPOATHOCTb C/y4alHOro COObITUS; YMEHUE BbIYUCNATL BEPOSTHOCTb
C MCNOMb30BaHMEM rpadiMyecknx MeTOLOB; MPUMEHATL (POPMY/bl CMIOXKEHUSA U
YMHOXEHWNS BEPOATHOCTEN, KOMOMHATOPHbIE (DaKTbl U (HOPMY/ibl NPU PeLLEHNN
3aflay; OUeHMBaTb BEPOATHOCTU  peasibHbIX  COOLITUIA;  3HAKOMCTBO  CO
C/lyYaHbIMW BEIMYMHAMM; YMEHUE MPUBOAUTL NPUMEpPbI NPOSB/EHUS 3aKOHa
60/1bLUNX YMCEN B NPUPOLHBIX U 06LLECTBEHHBIX ABMIEHUSX;

MP69 - yMeHWe onepupoBaTb MOHATUAMW: TOYKa, MpAMas, MI0CKOCTb,
NPOCTPaHCTBO, ABYrPaHHbIN Yrof, CKpelyBaroLmecs npsimble, napannenbHoOCTb
N NepneHAVKYNSPHOCTb MPAMBIX W MI0CKOCTEN, Yron Mexay npsaMbIMU, Yron
MeXay NPSIMOIA 1 NIOCKOCTLH, Yron MeXay NI0CKOCTSMW, PAaCCTOSAHME OT TOUKM
[l0 NIOCKOCTU, PacCTOHNE MEXAY NMPAMbIMU, PACCTOAHNE MEXAY NIOCKOCTAMU;
YMeHVie WCMo/b30BaTh NPU pelleHun 3afavy u3yyeHHble (PakTbl U TEOPEMbI
NNaHUMETPUU; YMEHNE OLEHNBATb pasMepbl 0O6EKTOB OKPYXKaIOLLEEro MUPa;
MP610 - ymeHWe onepupoBaTb MOHATUAMMW: MHOTFOrPaHHUK, CeyeHue
MHOrOrpaHHuKa, Ky6, napannenenunes, npusma, nuMpamuga, urypa u
MOBEPXHOCTb BpalleHWs, UWAUHAP, KOHYC, Lwap, cdepa, ceyeHus Urypsbl
BpaLLleHns, M/OCKOCTb, Kacarouladaca cdepbl, LWAMHAPA, KOHyca, Nowaib
MOBEPXHOCTU NUpamMuibl, NpPU3Mbl, KOHyca, UAINHAPA, naowaab cepbl, 00bem
Ky6a, MpsAMOYronbHOro napansienenvnesa, nupamugsl, NpusMbl, UWANHAPA,
KOHyCa, Lapa; yMmeHne n306paxarb MHOrorpaHHMKM 1 NOBEPXHOCTY BpaLleHus,
NX CEYEHUS OT PYKW, C MOMOLLLIO YEPTEXHbLIX MHCTPYMEHTOB U 3/IEKTPOHHbBIX
CPeAcTB; YMeHWe pacrno3HaBaTb CUMMETPUKO B TMPOCTPAHCTBE; YMEHUE
pacnosHasaTb NpaBu/bHbIE MHOTOrPaHHUKMY,
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MP19 - BbigBuratb HOBble WAeW,

MOAXO/bl N PELLEHNS]

MP612 - yMmeHMe BbIMUCNATL TEOMETPUYECKME BeNNYUHbLI (4/IMHA, Yron,

npegnaratb OpUrvHa/bHble  NoLWadb, 06beM, NOWaAb MOBEPXHOCTU), UCNOMb3YS M3YYeHHble (POpMY bl U1
MeTOo/pbl;
MP613 - yMmeHWe oOMNepupoBaTb MOHATUAMM: MPAMOYrofibHadA cucTema

KOOpPAMHAT, KOOpAMHATbl TOYKW, BEKTOP, KOOPAWMHATbl BEKTOpPa, CKansipHoe
npousBefeHne, Yron Mexzay BeKTopamMu, CyMMa BEKTOPOB, Mpou3BeaeHue
BEKTOpa Ha 4uCM0; HaxXo4MTb C MOMOLLbIO M3Y4YeHHbIX (POPMYy/T KOOPAUHATbI
CepeauHbl 0TPe3Ka, PacCToAHNe MeXay ABYMS TOUKaMu,

MP614 - ymeHve BbIOMPaTb MOAXOAALMIA N3YUYEHHbIA METOA AN PeLleHus
3afjaun, pacrnosHaBaTb Marematuyeckme (akTbl U MaTeMaTMyeckue MOoAenn B
NPUPOLHLIX M OBLECTBEHHbIX SABNEHUAX, B WCKYCCTBE, YMeHWe MpUBOAUTb
NpYMepPbl MaTeMaTUYECKNX OTKPbITUIA POCCUIACKOM 1 MUPOBOW MaTeMaTU4YeCcKoi

HayKu;
MNPyl - ymeHuWe onepupoBaTb MNOHATUMAMU: ONpeAeneHne, akcnoma, Teopema,
CNeacTBue, CBOWCTBO, NPU3HaK, [l0Ka3aTeNbLCTBO, paBHOCU/bHbIE

(hopMyNMPOBKK; YMeHWe (OopMy/MpoBaTb 06paTHOe W  MPOTUBOMOJIOXKHOE
yTBEpXAeHWe, MPUBOAUTL MPUMEPbl U KOHTPNPUMEPLI, WUCMO0/b30BaTbL MEeTOA
MaTemMaTUyeckon WHAYKLUMW; MPOBOAMTL [OKa3aTe/lbHble pacCy)XXAeHWns npw
peLLeHnn 3a4ay, OLEeHMBATb JIOMMYECKYHO NPaBUIbHOCTb PACCYXKAEHWI;

MPy2 - yMmeHWe onepupoBaTb MOHATUAMW: MHOXECTBO, MNOAMHOXECTBO,
onepauuMmM  HaZ  MHOXeCTBaMW;  YMEHWE  WUCMO0/b30BaTb  TEOPETUKO-
MHOXXeCTBEHHbIN annapar 418 onucaHus peasibHbIX NPOLECCOB U ABMEHUIA 1 NPY
peLLeHnn 3a4ad, B TOM Yuc/ie U3 ApYrmux y4ebHbIX NpeaMeToB;

MPy3 - ymeHve ornepupoBaTtb MOHATUAMU: rpad), CBA3HbIA rpad, 4epeBo, LMK,
rpadp Ha naoCKOCTW; yMeHVe 3afaBaTb W OMUCbIBATL Tpagbl pasIMYHbIMU
croco6amu; 1UCnosib30BaTh rpadbl NPY peLleHnm 3a4ay;

MPy7 - ymeHue onepupoBaTb MOHATUAMW: TOXKAECTBO, TOXAECTBEHHOE
npeobpasoBaHne, ypaBHeHWe, HEPABEHCTBO, CUCTEMA YPaBHEHWIA N HEPABEHCTB,
PaBHOCW/bHOCTb ~ YPaBHEHWI, HepPaBeHCTB M CUCTEM, pauMOHasIbHble,
nppaunoHanbHble, nokKasate/bHble, CTerneHHbIe, norapugMmnyeckue,
TPUTOHOMETPUYECKME YPaBHEHMS, HEPABEHCTBA W CUCTEMbI; YMEHUEe pellaTb
ypaBHEHUSA, HepaBEHCTBA U CUCTEMbI C MOMOLLbIO Pa3IMYHbLIX NMPUEMOB; peLlaTb
YpaBHEHUS, HepaBeHCTBa U CUCTEMbl C MapameTpoM; MPUMEHATL YPaBHEHUA,
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HepaBeHCTBa, WX CUCTEMbl ANA PeLUeHUs maTemMaTU4YecKmx 3afad u 3agad u3
pasNyHbIX 06/1aCTel HayKu U peasibHOW XKN3HU;

MPy8 - ymeHWe CBOOOAHO OMEPUMPOBaTb MOHATUAMM: rpadinK  (DYHKLMN,
obpaTHas PyHKUMSA, KOMNO3ULUMSA PYHKUWIA, NMHENHas QyHKLUMA, KBagpaTUyHas
(DYHKUWSA, CTeneHHas (PYHKUMA C LeNbIM NoKasaTesieM, TPUroOHOMETPUYECKMe
(yHKUMKM, 06paTHble TPUTOHOMETPUYECKME (PYHKUMK, MOKasaTesibHasd U
norapuMmnyeckas PYHKUUA; YMeHVUE CTPOUTb rpatiuku YHKUMIA, BbINOMHATD
npeo6pa3oBaHNs rpaivkoB PYHKLMIA;

YMEHVEe WCMONb30BaTh rpavkn  (PYHKUMA ANF  U3YYeHUs MPOLLeCCcoB U
3aBMCUMOCTE MpWU pelleHnn 3agad U3 Apyrnx yyebHbIX MNpegMeToB M U3
pealbHOM YXN3HW; BblpaXKaTb POPMynamMu 3aBUCUMOCTY MEXAY BENMYMHaMU;
yMeHMe  CBOOGOLHO  OMepupoBaTb  MOHATUAMM:  YETHOCTb  (PYHKLWMK,
NepPUOLNYHOCTb (PYHKLMK, OrPaHNYEHHOCTb (DYHKLMWU, MOHOTOHHOCTb (DYHKLMN,
3KCTPEMYM  (DYHKUMK, Hambosbluee WM HaUMeHblUee 3HayYeHUs QYHKUMU Ha
NPOMEXYTKE; YMEeHVE NPOBOANUTL UCCeA0BaHME (YHKUMNK;

YMeHMe MCMo/b30BaTh CBOWCTBA U rpatinky PYHKLUUIA 415 peLleHns YpaBHEHUN,
HepaBeHCTB U 3afay C napameTpamu; M300paxaTb Ha KOOPAWMHATHOW NAOCKOCTM
MHOXXeCTBa peLleHWNiA ypaBHEHWIA, HEPABEHCTB U UX CUCTEM,;

MPyD - yMeHMe OMepupoBaTb MOHATUSAMU:  HEMpPePbIBHOCTb  (YHKLUMN,
acUMMTOThbl rpamka (yHKUUW, nepBas W BTOpas MNPOM3BOAHAA (YHKLMK,
reOMeTPUYECKNA 1 (PU3NYECKMIA  CMbICN  MPOM3BOAHOM, MepBoobpa3Has,
OnpefeNieHHbI MHTEerpas; yMeHWe Haxo4UTb acMMMTOTbl rpajuka (yHKUuK;
YMEHMe BblYMCNATL MPOU3BOAHbIE CYMMbl, MPOU3BELEHMS, 4YaCTHOro W
KOMMNO3MLMW (DYHKLUMIA, HAXOAUTb YPaBHEHME KacaTe/lbHOM K rpadinky QyHKUNN;
YMeHMe MCMo/b30BaTb MPOU3BOAHYIO A1 UCCNeAoBaHUs  (PYHKUMIA,  Ans
HaXOXAEHWUA HaunyyLlero pelleHus B NPUKNagHbIX, B TOM 4YuC/e COLManbHO-
9KOHOMMWYECKMX W  (DM3NYECKMX 3afadax, A1 OnpefeneHns CKopocTn wu
YCKOPeHUs; Haxo4uTb Mowaan v o6beMbl (PUIyp C MOMOLLbIO WHTErpana;
NpUBOAUTL  MPUMEPbl  MaTeMaTU4YeCKOro  MOZENMPOBaHUA € MOMOLLbIO
AnddepeHUnanbHbIX YpaBHEHNI,

MPyl1l- ymeHVe onepupoBaTtb NMOHATUSAMU: KOMMIEKCHOE YMC/O, COMPSXKEHHbIE
KOMIM/IEKCHbIE YMC/a, MOZY/b Y apryMeHT KOMIMIEKCHOro yMcna, opma 3anucu
KOMM/IEKCHBIX yumcen (reomeTpuryeckas, TPUTrOHOMETPUYECKaS "
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anrebpanyeckast); YMeTb MNPOM3BOAWUTL  apuiIMETUYECKMe  OencTBus ¢
KOMMN/IEKCHbIMM Y1CnaMi; NPUBOAWUTL MPUMEPbI MCMOMb30BaHUS KOMMMIEKCHbIX
yuncen;

MPyl2 - ymeHMe CBOOGOAHO  OMEPUMPOBaTb  MOHATMSIMW:  CpeaHee
apumMeTnYecKoe, MeamaHa, Hambosbllee M HauMeHbLUee 3HaveHus, pasmax,
aucnepcus, CTaHZApTHOE OTK/IOHeHWe [ OMuUCaHWUsA YWCMOBbIX AaHHbBIX;
YMEHWe uccnefoBaTb CTaTUCTUYECKME [aHHble, B TOM 4uC/e C NPUMeHeHUeM
rpayuyecknx MeTOAO0B W 3MEKTPOHHbIX CPeACTB; rpauyeckn Wccnefosartb
COBMECTHble Hab/IoAeHNA C MOMOLLbIO AMarpaMm paccemBaHus U NIMHENHOW
perpeccuu;

MPyl3 - yMeHMe HaxoAuTb BEPOATHOCTM COObLITUIA C WCMNONb30BaHWUEM
rpauyecknx MeTofoB; NMPUMEHATb A4N1A peLleHns 3a4a4d (POPMY/bl CIOXKEHUSA U
YMHOXEHUA  BEPOATHOCTER, (hopMyny MOMHOW  BEPOSTHOCTW,  hopMyny
BepHynn, KOMOMHATOPHblE (akTbl W (HOPMY/bl; OLEHMBATb BEPOSATHOCTM
peasibHbIX COObITUIA; YMEeHWe OMepupoBaTb MOHATUSAMU: CllyYaliHas BefMUMHa,
pacnpefenieHne BepOATHOCTeW, MaTemaTU4eckoe OXujaHue, Aucnepcus u
CTaHAapPTHOE OTK/IOHEeHWe C/lyYalHOW BeNUYMHbI, PYHKUMKX pacnpefieneHuns u
NNOTHOCTM PaBHOMEPHOrO, MOKa3aTe/lbHOro M HOPMa/IbHOrO pacnpefeneHnii;
YMEHMe WCMOoMb30BaTh CBOWCTBA WM3YYEHHbIX pacnpefeneHnii ans peleHus
3afjay; 3HaKOMCTBO C MOHATUAMM: 3aKOH OO/bLUMX YKCEs, METOAbI BbIOOPOYHbIX
1CCnefioBaHWin;, yMeHWe MNPUBOAUTL MPUMeEPbl MPOSB/IEHNUSA 3aKOHa O60/bLUMX
4nCcen B MPUPOLHbLIX U 06LLECTBEHHbIX ABNEHUAX;

MPyl4 - yMmeHne CBOBOAHO OMEPUPOBATL MOHATMSAIMU: TOYKa, MpsMas,
NNOCKOCTb, MPOCTPAHCTBO, OTPE30K, Ny4, MAOCKWIA Yron, ABYrPaHHbIN yron,
TPeXrpaHHbIn Yros, nepecekatoLmecs, napaiiefibHble U CKpeLymBatoLmecs
npsamble, NapaieflbHOCTb U NePreHANKYNSPHOCTL MPAMbIX U NJIOCKOCTER, Yron
MeXay npsMbIMK, Yron MeXay npsMOiA M NNOCKOCTbI, Yron  Mexay
NIOCKOCTAMW; YMeHWe 1CMO0/b30BaTh MPU pPeLleHnn 3aaay n3yyeHHble hakTbl 1
TeopeMbl MAHUMETPUN; YMEHME OLEHMBATb pa3mepbl 00bEKTOB B OKPY>KatOLLEM
MUpe;  YMEHWe  onepupoBaTb  MOHATMAMW:  MHOTFOrpaHHUK,  CeYeHue
MHOFOrpaHHMKa, MNpaBW/bHbIA MHOTOrpaHHUK, MNpu3ma, nupamuga, urypa u
MOBEPXHOCTb BpaLLeHWs, UMNNHAP, KOHYC, LWap, cdepa, pa3BepTka NoBEPXHOCTH,
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CeYeHUs KOHyca W UWIMHAPaA, napasiiefibHble OCU WX OCHOBaHUIO, CeyeHue
Lapa, NJIOCKOCTb, Kacarowasca cepbl, UWIMHAPA, KOHYCa; YMEHWe CTPOUTb
CeyeHvie MHOrorpaHHmnKa, n3obpaxarb MHOrOrpaHHUKK, Urypbl 1 MOBEPXHOCTU
BpALLlEHNs, WX CEYEHUs,, B TOM 4uC/ie C MNOMOLLbK 3/1EKTPOHHbLIX CPEACTB;
YMeHUe TNPUMEHATb CBOWCTBA TEOMETPUYECKMX (Uryp, CaMoCTOATE/IbHO
(hopmynMpoBaTb ONpeaenieHns usyvaemblX QUryp, BblABUraTb TUMOTe3bl O
CBOMCTBAX W MpuU3HaKax reoMeTpuyeckmx quryp, 000CHOBbIBATL WU
ornposepratb UX; YMeHWe MNPOBOAWUTL KacCUUKauMio Uryp no pasinyHbIM
Npu13HaKam, BbIMO/IHATb HEOOXO0AMMbIEe AONONHUTENbHBbIE NOCTPOEHNS;

MPy15 - ymeHne cBOGOAHO OMEPMPOBaTH MOHATUAMMW: NAOLAAb PUrypbl, 06bEM
(urypbl, BeNMYMHA Yrna, PacctosiHe OT TOYKW [0 MJIOCKOCTW, PaccTosiHue
MeXay MpAMbIMK, PacCTOAHME MEXAY MI0CKOCTAMM, NoLanb cdepbl, naowaas
NMOBEPXHOCTU  MupamMuibl, MpU3Mbl, KOHyCa, UWAMHAPa, O06beM  Kyba,
NPSAMOYro/IbHOrO napannenenunega, nNupaMuabl, NpUsmbl, LUWAMHAPA, KOHYCA,
Luapa; YyMeHWe HaXoAnTb OTHOLLUEHWE 06beMOB NOAOGHbLIX Uryp;

MPyl6 - ymeHMe CBOOGOAHO OMepupoBaTb  MOHATUMSIMWU:  OABVDKEHME,
napanniefibHbIAi NepeHoc, CUMMETPUSA Ha MIOCKOCTU 1 B MPOCTPaHCTBE, NOBOPOT,
npeobpasoBaHne Nogo6omsA, NOJOOHbIE YUIYpPbI; YMEHKE pacno3HaBaTb paBHbIe U
nofo6Hble urypbl, B TOM YuC/e B NPUPOAE, UCKYCCTBE, apXUTEKTYpe; YMeHNe
NCMnonb30BaTb rEOMETPUYECKMe OTHOLUEeHWA, HaxoAauTb  reoMeTpuyeckue
Be/MYUHBI (OMHa, Yron, naowans, 06bem) NPV pelleHun 3afady 13 gpyrux
YyUYebHbIX NPeAMETOB U 13 peanbHOMN XN3HW;

MPyl17 - ymeHuWe cBOGOAHO OMEpMPOBaThH NOHATUAMMW: MPAMOYTO/ibHasA cucTema
KOOPAMHAT, BEKTOp, KOOPAMHATbI TOYKW, KOOPAMHATbLI BeKTopa, Cymma
BEKTOPOB, MPOM3BEAEHNe BEKTOPa Ha YMC/O0, pas3fioXKeHWe BekTopa no 6asucy,
CKanapHoe npounssefeHne, BEKTOPHOE MPOW3BeLEeHNE, Yron MeXay BeKTopamu,
YMEHME WCMO0/Mb30BaTb BEKTOPHbLIA W KOOPAUHATHBLIA MeTOL A1 peLueHns
reoMeTpuyecKMx 3afady W 3adady Apyrvx ydebHbIX MPeaMeToB; OMNepupoBaTh
NOHATUAMMW: MaTpuua 2 X 2 1 3 X 3, onpesennTens MaTpuLbl, FreoOMeTpUYecKuin
CMbIC/ onpefennTens,

MPy18 - ymeHve MOZeNMpPoBaTb peasibHble CUTYauun Ha A3blKe MaTeMaTUKMW,
COCTaBNATb BbIPaXKEHUS, YpaBHEHWA, HEpaBeHCTBa M UX CUCTEMbI MO YCNOBUIO
3afjaun, uccnegoBaTb MOCTPOEHHbIE MOAENM C  MCNOMb30BaHMEM annapara
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OK 03. TlnaHuposatb W
peann3oBbIBaThL

COOCTBEHHOE
npodeccnoHanbHoe n
NNYHOCTHOE pasBuUTKe,
npeanpyHMMaTeIbCKYH
[eATeNbHOCTb B
NpPotecCMoHanbHO

cthepe, 1NCMO/b30BaTb

3HaHWA NO MpaBOBOM MU
(hMHAHCOBOI rPamMOTHOCTW
B Pas/INyHbIX XXU3HEHHbIX
cUTYyaUmsx

J1P26 - roToBHOCTb M CNOCOGHOCTb
K 06pa3oBaHnto "
CamMo06pa30BaHNIO Ha MPOTSHKEHUM
BCEN XXN3HU;

MP8 - cnoco6HOCTb M rOTOBHOCTb
K  CamMOCTOSITE/IbHOMY  MOWCKY
METOA0B pPeLUeHUss MNPaKTUYECKNX
3afa4, MNPUMEHEHNIO Pa3INYHbIX
MeTOA0B MO3HaHWS,;

MP17 - ymeTb NepeHOCUTb 3HaHWUA

B Mo3HaBaTe/NbHYO "
MPaKTUYECKYHO 06n1acTu
XKU3HEAEATENbHOCTM

anredpbl, MHTEPMNPETUPOBATL NOMYUYEHHbI Pe3ynbTaT; CTPOUTL MaTeMATUYECKIE
MO/E/NIN C NMOMOLLLbH FEOMETPUYECKMX NOHATUIA U BENIMYMH, PELLIATh CBA3aHHbIE C

HUMW  NpaKTUYecKMe 3aflaun; COCTaB/SATb BEPOSTHOCTHYH  MoOAenb U
VHTEPNPETMPOBaTb MOJYYEHHbI pe3ynbTaT; pewatb NpUKNagHble 3a4aun
CpeacTBaMM  MaTeMaTWuYeckoro aHanvM3a, B TOM  uucie  CcOLMasbHO-

3KOHOMMYECKOro 1 (hM3MYECKOro XapakTepa,;

MPyl19 - yMeHue BbIOMPaTb MNOAXOAALMA METOA [ANA pelleHns 3ajauu;
NMOHVMMaHWe 3HaYMMOCTN MaTeMaTUK/ B U3YHeHUN NPUPOAHBIX N 06LLECTBEHHbIX
MPOLLECCOB W ABNEHWIA; YMeHUe pacro3HaBaTb NposB/ieHne 3aKOHOB MaTeMaTuKu
B WCKYCCTBe, YMEHWe MNPUBOAUTbL NPUMepPbl MaTeMaTUYeCKUX OTKPbITUN
POCCUIACKOM M MUPOBOI MaTeMaTU4eCKOo HayKu.

MP64 - ymeHuWe onepupoBaTb MOHATUAMM; (DYHKLMA, HENpepbiBHAA (PYHKUMS,
Nnpou3BoAHass, NepBoobpasHas, OnpefeneHHbId WHTErpan; YMeHWe HaxoauTb
MPON3BOLHbIE 3/1EMEHTAPHbIX (PYHKLUWUIA, MUCMOMb3ys CMpaBOYHble MaTepuasbl;
nccnefoBatb B MPOCTEMWUX CnyyasxX (YHKUMM HA MOHOTOHHOCTb, HaxoauTb

Hanbonbluve W HaUMeHbLUME 3HauYeHWs  (YHKUWIA;  CTpOUTb  rpadumku
MHOrQY/IEHOB C MCMONMb30BaHMEM annapata MaTeMaTW4ecKoro aHannsa;
NPUMEHATb MPOM3BOAHYHD MPU  pPelleHUM 3adad  Ha [BWXKEHWe, peLuaTb

NPaKTUKO-OPUEHTUPOBaHHbIE 33a4M Ha HanbosbLUNe Y HaMMEHbLLWE 3HAYEeHNS,
Ha HaxoXeHue MyTn, CKOPOCTUN U YCKOPEHWS,

MP66 - ymeHWe pellaTb TEKCTOBble 334ayy pasHbIX TMMOB (B TOM 4uCle Ha
MPOLEHTbI, JON U YaCTW, Ha [ABWKeHWe, paboTy, CTOMMOCTb TOBapOB WU YCAyT,
Hasorv, 3agayv 1u3 061acTu ynpasieHUs IMYHbIMA U CEMENHBIMK (PUHAHCaMMN);
COCTaB/IATb BbIPAXEHUS, YPaBHEHWS, HEPaBEHCTBA M UX CUCTEMbI MO YC/IOBUIO
3afayn, uccnefosatb MOMYyYEHHOE peLleHWe M OLeHMBaTb MpaBLOMOA0OHOCTb
pe3y/bTaTos;

MP67 - ymMeHMe onepupoBaTb MOHATUAMW: CpeaHee apuMeTUYecKoe, MemaHa,
HanbonbLlee W HavMeHbllee 3HayeHus, pasmax, Aucrepcus, cTaHgapTHoe
OTK/OHEHWE YMCNOBOIO Habopa, YMeHWe W3BMeKaTb, WHTEPMNPETUPOBaThL
NHopMaLMo, MNPEeACTaB/IEHHYD B Tabnuuax, Ha AuarpaMmmax, rpadgukax,
OTPaXaloLLyt0 CBOWCTBA pealbHbIX MPOLECCOB W ABMEHWW; NPeACTaB/IsATh
NH(OPMaLMIO C MOMOLLbIO TabnuL, U AmarpaMm; UCCnefoBaTb CTaTUCTUYECKME
[aHHble, B TOM 4uC/ie C MPUMEHEHWEM TpaiMyecKnx MeToLOB N 3MeKTPOHHbIX
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CpeAcTs;
MP68 - yMeHVe onepuvpoBaTb MOHATUAMMW: C/lyYaWHbIA ONbIT W CAyYaliHoe
COObITVE, BEPOATHOCTb C/IyYaNHOrO COOLITUSA; YMEHUE BbIUYMCIATL BEPOSTHOCTD
C MCMO/b30BaHNEM TPaUUECKNX METOLOB; MPUMEHATL (POPMY/Ibl C/IOXEHUS Y
YMHOXEHUS BEPOATHOCTEN, KOMOMHATOPHbIe (hakTbl 1 (POPMY bl NMPU PeLLEHNN
33fla4; OUEHMBaTb BEPOATHOCTM  peasibHbIX  COObITUIA;  3HAKOMCTBO  CO
CNyYaitHbIMW BENIMYMHAMU; YMEHUE MPUBOAWUTL MPUMepbl NPOSB/EHMA 3aKOHa
OONbLUNX YNCEN B NPUPOLHbLIX U 06LLECTBEHHbIX ABIEHUAX;

MPy4 - ymeHWe cBO6OAHO ONepupoBaTb MOHATUAMM: COYeTaHWe, NepecTaHoBKa,
YMC/IO COYETaHWIA, YNCNO MEPecTaHoOBOK; 6MHOM HbIOTOHA; YMeHUe NPUMEHSATb
KOMOMHATOPHbIe (PaKTbl U PaCCyXAeHWs AN peLleHns 3aaay;

MPyKD - yMeHve ornepupoBaTb MOHATUAMMW: HEMPEPbIBHOCTL  (OYHKLMK,
acMMNTOTbl rpauka (yHKUMKW, NepBas W BTOpas NPOM3BOAHAA (YHKLUMH,
reoMeTpuUYECKUiA U (PU3NYECKWMIA  CMbIC/T  MPOU3BOAHON, MepBoO6pa3Has,
OnpefeNieHHbI MHTerpan; YMeHWe Haxo4UTb acMMMTOTbl rpauka QyHKLuK;
YMEHME BbIYUCNATL MPOM3BOAHbIE CYMMbI, MPOWM3BELEHWS, YacTHOro M
KOMMO3MLMMN PYHKLMIA, HAXOAUTL YpaBHEHME KacaTe/lbHON K rpauKy MyHKLUN;
YMeHMe WCMoMb30BaTb MPOU3BOAHYIO A/ UCCNeAoBaHUA  (DYHKUMIA,  ANns
HaXOoXAEeHNA HauyyLlero peweHns B NPUKNagHbIX, B TOM 4MCne COuUanbHO-
9KOHOMMYECKUX W  (DM3NYECKMX 3afayax, [AN1F OnpefeneHns CKOpoCTU W
YCKOPEHWS; Haxo4uTb Mowaan n obbeMbl PUryp C MOMOLLbI WHTerpana;
NPMBOAMTL  MPUMMEPbl  MaTeMaTU4yeCKOro  MOLE/SIMPOBaHMS € MOMOLLbHO
AndhepeHLMabHbIX YpaBHEHNI;

MPyl2 -  ymeHuMe CBOOOAHO  OMepupoBaTb  MOHATUAMW:  CpefHee
apumMeTUYeCKoe, MedmaHa, Hambonbluee N HauMeHbLUee 3HayeHus, pasmax,
aucnepcns, CTaHZapTHOE OTK/IOHEHWE [NS  OMUCAHWUSA YUCIOBbIX  [AaHHbIX;
YMeHVe 1ccnefoBatb CTATUCTUYECKME AaHHble, B TOM YMUCNe C NMPUMEHEHVEM
rpaMyecknx MeTOAOB W 3NEKTPOHHbLIX CPeAcTs; rpamyecks wuccnefoBatb
COBMECTHble Hab/MIOLEHNA C MOMOLLLIO AMarpaMm paccemMBaHus U IMHENHOWA
perpeccuu;

MPyl3 - yMeHWe HaxoAuUTb BEPOATHOCTM COObITUA C WCMNOb30BaHUEM
rpaMyecknx MeTofoB; NMPUMEHATb A4N15 peLleHns 3agad PopMynbl COXEHUS 1
YMHOXEHUS1  BEPOATHOCTEW, (POpMyNly  MOSHOW  BEPOATHOCTW,  (hopmMyny
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OK 04.
B3aMMOAENCTBOBATb

AdekTiBHO MP28 — Bnafetb  pas/iMyHbIMK
n crnocobamu

006LeHus n

pa60TaTb B KOJ/IJIEKTUBE U BSB.I/IMO,EI,eI\/'ICTBI/IFI;

KOMaH/e

MP31 - NoOHMMAaTb X UCMNOMb30BATb
npenmyLLecTBa  KOMaHAHOW u
NHAMBUAYaNbHOW paboThl;

MP33 - npuHUMaTb  Lenu
COBMECTHOIA [eAaTeNIbHOCTH,
OpraHun3oBbIBaTh 7

KOOpAMHUPOBaTb [AENCTBMA N0 ee
[OCTVKEHUIO:  COCTaBNATL  MNaH
[eCTBUIA, pacnpegensTb ponm ¢
YYETOM  MHEHWA  Y4YaCTHWKOB
06CyXaaTb pesynbTaThl
COBMECTHOW paboThl;

BepHynnu, KOMOMHATOpHblE (aKTbl M (HOPMY/bl; OLEHMBATb BEPOSTHOCTM
peasibHbIX COOLITWIA; YMeHWE OrepupoBaTh MOHATUSAMU: ClyYaiHas BeIMYMHa,
pacrnpefeneHVe BepPOATHOCTEN, MaTemMaTU4YecKoe OXugaHve, [ucnepcus W
CTaHAapTHOEe OTK/IOHEeHWe C/lyYyalHOW BeNNYMHbI, PYHKUMKW pacnpeeneHns u
MAOTHOCTV PaBHOMEPHOro, MOKa3aTe/lbHOr0 M HOPMaibHOrO pacnpefefieHuni;
YMEHMe WCNOMb30BaTb CBOWCTBA W3YYEHHbIX pacrnpefenieHnin Ans peLueHuns
3afja4; 3HaKOMCTBO C NMOHATUAMM: 3aKOH OONbLUMX YUCES, METOAbI BbIGOPOUYHbIX
NcCnefioBaHWin, yMeHMe MNPUBOAUTL MPUMeEPbl MPOSIBNEHWUA 3aKOHa 60MbLUMX
yuncen B NPUPOAHBIX N 0OLLECTBEHHbIX ABNEHUSAX;

MPy18 - ymeHVe MOAENUPOBAaTbL peasibHble CUTYaLUn Ha A3blKe MaTeMaTUKu,
COCTaBNATbL BbLIPKEHWUSA, YpaBHEHWA, HEPaBEHCTBA U MUX CUCTEMbI MO YC/OBUIO
3aflaun, uccnefosaTb MNOCTPOEHHble MOZENN C UCMO/b30BaHWMEM annapara
anrebpbl, HTEPNPETUPOBATL MOMYYEHHbI pe3ynbTaT; CTPOUTL MaTemMaTuyeckune
MOZE/NN C NMOMOLLBI0 FTEOMETPUYECKMX MOHATUIA 1 BE/IMYUH, peLlaTb CBSA3aHHbIE C
HAMM  NpaKTUYecKMe 3afayn; COCTaBNATb  BEPOATHOCTHYHO MOAENb MU
WNHTEPNPETUPOBaTb MOJYUYEHHbIA pe3y/nbTaT; pelatb MNpUKIagHble  3agayu
CpeAcTBaMM  MaTeMaTW4yeckoro  aHaimsa, B TOM  4ucne  couuanbHo-
3KOHOMMYECKOr0 M1 (PU3MYECKOr0 Xapakrepa

MP61 - BnafgeHuWe MeTOAaMM [0Ka3aTeNbCTB, alroOpUTMamy peLleHua 3afaud;
yMeHve (popMynvpoBaTb OMpefesieHns, akCUOMbl U TEOPeMbl, MPUMEHATL WX,
NPOBOAUTL A0Ka3aTe/lbHble pacCcyXAeHWA B X0[e peLleHns 3aay;

MP62 — yMeHWe orepupoBaTb MOHATUAMU: CTeMneHb Yucna, norapudm ymncna;
YMEHUWe BbIMOJHATL BbIYMC/IEHWE 3HAYEHUIA U NPeobpa3oBaHNsA BbIPaXKEHWUIA CO

CTeneHsAMU 1 fiorapudmamu,  nNpeobpasoBaHNs  APOOHO-paLMOHaIbHBIX
BbIPaXKEHWI;

MP63 - yMmeHWe onepupoBaTb MOHATUAMU: palMOHasbHbIE, MpPaLMOHa/bHbIe,
noKasaTenbHble,  CTEMeHHble,  NorapuMmMyeckme,  TPUrOHOMETPUYECKME

YpaBHEHNs N HepPaBEHCTBA, UX CUCTEMbI;
MP64 - ymeHWe onepupoBaTb MOHATUAMWU: (PYHKUMA, HenpepbiBHas (YyHKUMA,
Npou3BoAHas, MepBoobpasHas, OnpefeneHHbI WHTErpan; YMeHUe HaxoauTb
NPOM3BOAHbIE 3/1EMEHTAPHbIX (DYHKLMWIA, WUCNOMb3ys CrpaBOYHble MaTepuasbl;
nccnegoBatTb B MPOCTEALWIMX Cay4vasX (YHKUUM Ha MOHOTOHHOCTb, HaxoAuTb
HambosbluMe W HaMMeHbLUMEe 3HAYeHWs  (DYHKUMWIA;  CTPOUTb  rpadmkm
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MP36 KoopauHupoBatb W
BbINOMHATL  PaboTy B YCNOBUAX
peasibHoro, BUPTYa/1bHOT0 n
KOMOMHMPOBAaHHOI 0
B3aMMOJENCTBIS;

MP37 - ocyLlecTBnaTb NO3UTUBHOE
cTpaTermyeckoe  roBefeHVe B
pas3NNYHbIX CUTYauuax, NposABAATbL
TBOPYECTBO N BOOOpPaxKeHWe, ObITb
NHULNATUBHbIM

MP55 - npuvHMMaTb MOTUBbLI WU
aprymeHTbl Apyrux nogend npu
aHannse pe3ynbLTaToB
LeaTeNnbHOCTH;

MP56 - npu3HaBaTb CBOE MpaBo U
npaBo APYruX NOAeNn Ha OLIMOKM;
MP57 - pa3BuBaTb CMNOCOBGHOCTb
NMOHMMaTb MUP C MOV OpYyroro
yesioBeka

MHOrOYN1eHOB C WCMOMb30BaHWEM annapara MaTeMaTU4YecKoro aHaiusa;
NPUMEHATbL NPOW3BOAHYHO MNPU  PeLieHnn 3afady  Ha [BMDKeHMe; peLlaTb
NPaKTUKO-OPUEHTUPOBAHHbIE 3aJa4n Ha HaMbOo/blUME U HaMMEHbLUME 3HAYEHNS,
Ha HaXoXeHre NyTu, CKOPOCTU N YCKOPEHUS;

MP65 - ymeHMe oOnMepvpoBaTb MNOHATUAMW:  palMOHaIbHaa  (PYHKLUUA,
rnokasarefibHas (PYHKUWSA, CTeneHHas (QYHKUMA, norapudmuyeckas QyHKUuS,
TPUrOHOMETPUYECKMNE (DYHKLMKN, 0BpaTHbIe (PYHKLMN; YMEHME CTPOUTL FpaginKm
M3YYeHHbIX (DYHKUMIA, WCNOMb30BaTb rpaukyn Npu M3yyYeHUW MNpOLECCOB M
3aBMCUMOCTEN, MPU peLUeHnn 3afa4y U3 gpyrnx yyebHbIX NpesmMeToB M 3ajay U3
peasibHOM XXN3HW; BbIpaXXaTb (hOPMy/naMun 3aBUCUMOCTU MeXAY BeNMUYMHaMK;
MP69 - yMeHVWe onepupoBaTb MOHATUAMU: TOYKa, MpPAMas, MAOCKOCTb,
NPOCTPAHCTBO, ABYrPaHHbIN Yrof, CKpewmBatoLmecs npsmble, napannefbHoCTb
M NepneHanKyNapHOCTb MPAMbIX W MI0OCKOCTEN, Yron Mexay npsMbIMW, Yrosn
MeXAY MPSMON 1 MI0CKOCTbIO, Yro/ MeXay NA0CKOCTAMM, PacCTOSHNE OT TOUKK
[0 NIOCKOCTW, PacCTOAHME MeXAY MPAMbIMU, PaCCTOAHME MEXAY MIOCKOCTAMU;
YMEHMe WCMo/b30BaTb MNPV peLleHun 3afay W3y4veHHble (hakTbl U Teopembl
NNaHUMEeTPUK; YMEHME OLeHMBATL pasMepbl 06HEKTOB OKPY>KatoLLEro Mnpa;
MP610 - ymeHve onepupoBaTb MOHATUAMMW: MHOFOrPaHHUK, CeyeHue
MHOrorpaHHuka, Ky6, napannenenunes, npusma, nupamuga, qurypa u
MOBEPXHOCTb BpaLLeHWs, UWAMHAP, KOHYC, Lap, cgepa, CeyeHus Urypsl
BpaLLleHWs, MIOCKOCTb, Kacarowasacs cgepbl, UWAMHAPE, KOHYCa, nnolwafb
MOBEPXHOCTW MUpamuAbl, NPU3MbI, KOHyCa, LUANHAPA, nowaas cepbl, 06beM
Kyb6a, NpPAMOYrosibHOro napansiefnenunefa, nupamugsl, NpU3Mbl, LUINHAPA,
KOHycCa, Lapa; YMeHue 1306paxkaTb MHOrOrpaHHUKN 1 NMOBEPXHOCTM BpaLleHus,
NX CeYeHWa OT PYKW, C NMOMOLLBIH YEPTEXHBLIX WUHCTPYMEHTOB N 3M1EKTPOHHbIX
CPeACTB; YMeHVe pacrno3HaBaTb CUMMETPUIO B MPOCTPAHCTBE, YMeHue
pacrno3HaBaTh npasu/ibHble MHOTOrpaHHWKWY,

MP611 - yMeHMe oOnMepupoBaTb MOHATUAMW: [ABUMXKEHME B MNPOCTPAHCTBE,
nofo6Hble (Urypbl B MPOCTPAHCTBE; WMCMOMb30BaTb OTHOLLEHME MJioLLajel
MOBEPXHOCTEN N 06bEMOB MOJ06HbLIX (IUIYpP NPU pPeLLeHNM 3aay;

MP612 - yMeHWe BbIYUCNATL TEOMETPUYECKME BeUYUHbI (47MHA, Yrof,
nnowagb, o6bvem, naowatb NOBEPXHOCTM), UCMOMb3YSA U3YYeHHbIe POPMY/bl 1
MeTOo/pbl;
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MP613 - ymeHue onepupoBaTb MOHATUAMW: MNPAMOYrofibHas CcuUcTeMa
KOOpAMHAT, KOOpAWHaTbl TOYKW, BEKTOP, KOOpPAWMHATLI BEKTOpa, CKaispHoe
npou3BefeHne, Yron MexXxay BeKTopamu, CyMMa BEKTOPOB, Npou3BefeHune
BEKTOpa Ha YWCMO; HAxXOAWMTb C MOMOLLbIO M3YYeHHbIX (hOpMYy/T KOOPAMHATbI
cepeauHbl 0TPe3Ka, PacCToAHNe MexXay ABYMA TOUKamu,

MP614 - yMeHue BbIGUpaTb MOAXOAALMA WN3YYEHHbIA METOA AN1A pelueHus
3afaun, pacnos3HaeaTb marematuyeckue (hakTbl U MaTemaTuyeckue MOAenn B
MPUPOLHbIX U OOLLECTBEHHbIX HABNEHUSAX, B WCKYCCTBE; YMEHMe MNPUBOAMTH
NpUMepbl MaTeMaTUYECKNX OTKPbITUIA POCCUIACKON M MMPOBOI MaTemMaTUUeCKo
HayKu;

MPyl - ymeHue onepupoBaTb MOHATUAMW: ONPefeneHne, akcuoma, TEOpPeMa,
CneAcTBue, CBOWCTBO, NpU3sHak, [l0Ka3aTenbCTBO, PaBHOCW/IbHbIE
(hOPMYNNPOBKK; YMeHWe (OpMynMpoBaTb 06paTHOE W MPOTMBOMOIOXHOE
yTBEPXKAeHWe, MPUBOAUTL MPUMEPBLI U KOHTPNPUMEpPbLI, UCMONb30BaTb METO[
mMaTemMaTUyecKon WHAYKUMKW; NPOBOAMUTL JOKas3aTesflbHble PacCy>XAeHus npu
peLleHny 3aay, OLEeHMBATb NIOTNYECKYHO NMPaBUIbHOCTb PACCYXAEHWA;

MPy2 - ymeHWe onepupoBaTb MOHATUAMMU: MHOXECTBO, MOAMHOXECTBO,
ornepauMyM  Haj  MHOXecTBaMW;  YMEHMe  UCMOo/b30BaTb  TEOPETUKO-
MHOXXECTBEHHbIM annapar 415 OnucaHns peaibHbIX MPOLECCOB W ABMIEHUIA U MpU
peLleHnm 3afa4, B TOM YKC/e U3 ApYrnx y4ebHbIX NpesmeToB;

MPy3 - ymeHWe onepupoBaTb MOHATUSAMU: rpad), CBA3HbLIN rpadg, AepeBo, LMK,
rpagp Ha MIOCKOCTW; YMeHWe 33JaBaTb M OMUCbIBATb rpagbl pasIMyHbIMU
crnoco6amu; Ucnonb30BaTh rpadbl NPU peLLeHnm 3agay;

MPy4 - ymeHue cBO60OAHO ONepupoBaTh MOHATUAMU: COYETaHWe, NepecTaHoOBKa,
YMC/IO COYETaHWI, YNAC/O NepecTaHOBOK; GMHOM HbIOTOHA; YMeHVEe NMPUMEHSTb
KOMOMHaTOPHble (PaKTbl U pacCyXaeHWs Ans pelleHns 3aay;

MPy5S - ymeHue onepupoBaTb MOHATUAMMU: HaTypasibHOe YMCNOo, LEenoe 4ucno,
OCTaTOK MO MOAY/N0, pauvoHa/bHOe  YMUCMIOo, UppauMOHaIbHOE  YunCcho,
MHOXECTBa HaTypa/ibHbIX, LefblX, PaunoHa/bHbIX, AeACTBUTE/IbHbIX YuCen,
YMeHWe UCMo/b30BaTh NPU3HaKU AeNMMOCTU, HAUMEHbLUWIA 06WNIA AennTenb 1
HaMmeHbllee oOLlee KpaTHOe, anroput™M EBKAnga npy pewleHun 3ajad;
3HaKOMCTBO C Pa3MYHbIMU NO3NLNOHHBLIMU CUCTEMAMM CUUCNIEHUS,

MPy6 - ymeHVMe CBOOOAHO OMNepUpoBaTh MOHATUAMWU: CTereHb C LeblM
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nokasatesieM, KOpPeHb HaTypa/lbHOM CTerneHW, CTeneHb C  payvoOHaIbHbIM
nokasatesieM, CTeneHb C [JeACTBUTENbHbIM  (BELLECTBEHHbLIM) MOKasaTesneM,
norapugm Ymncna, CUHYC, KOCUHYC M TaHTeHC NPOM3BOJIbHONO YNCHa;

MPy7 - yMeHMe OnepupoBaTb MOHATUAMU: TOXAECTBO, TOXAECTBEHHOE
npeobpa3oBaHve, ypaBHEHWE, HEPABEHCTBO, CUCTEMA YPaBHEHUIN U HEPABEHCTB,
PaBHOCW/IbHOCTb ~ YPaBHEHWI, HepaBeHCTB U CUCTEM,  pauMOHasbHbIe,
nppaumoHasbHble, rnokasare/ibHble, CTEMNEHHbIE, noraputMuyeckue,
TPUrOHOMETPUYECKME YPaBHEHMS, HepaBeHCTBA M CUCTEMbI; YMEHWe peLuaTb
YpaBHEHWS, HepaBeHCTBa U CUCTEMbI C MOMOLLbIO Pa3/IMYHbIX MPUEMOB; pPeLlaTh
YpaBHEHWS, HepaBeHCTBa W CUCTEMbl C MapameTpoM; MPUMEHSATb YpaBHeHWS,
HepaBeHCTBa, MX CUCTEMbl A5 PELUeHNs maTeMaTMYecKMX 3afady M 3ajady u3
pa3NNYHbIX 06/1aCTeN HayKN N PeaslbHOM YXU3HN;

MPytD - ymMeHMe OMepupoBaTb MOHATUAMU: HENPEPbIBHOCTL  (DYHKLUN,
acMMNTOTbl rpafuka (yHKUMKW, nNepBas M BTOpas MPOM3BOAHAA (PYHKLMN,
reoMeTpuyecKUin - 1 (PU3NYECKUIA  CMbICT  MPOU3BOAHON, NepBoO6pasHas,
OMNpeAeneHHbIn NHTerpan; YMeHWe HaxoAuTb acMMNTOTbl rpagmka (yHKUUK;
YMeHMEe BbIYUCNATb  MNPOW3BOAHbIE CYMMbI, MPOW3BEAEHMS, YaCTHOrO W
KOMMO3ULMKN (DYHKLMIA, HAXOANTb YpaBHEHME KacaTe/lbHOM K rpafuKy hyHKLMNK;
YMEeHVEe WCNOMb30BaTb MPOU3BOAHYIO AN UCCNeAoBaHWUsA  (DYHKUMIA,  Ans
HaXOXAEHMA HauyyLllero peweHns B NPUKIaAHbIX, B TOM 4YuClie CounanbHO-
9KOHOMMUYECKUX W  (DM3NYECKMX 3afadax, [19 OnpefeNieHnss CKOpoCTU W
YCKOPEHWS; HaxoauTb MAoWwaanm M o6bembl (Uryp C MOMOLLBH0 MHTErpana;
NpMBOAMTL  MPUMEPbl  MaTeMaTUYecKoro  MOZENIMPOBaHUA C  MOMOLLbIO
AnddepeHUnanbHbIX YpaBHEHNI,

MPyl4 - ywmeHMe CBOGOAHO OMepuMpoBaTb MOHATUSMU: TOYKa, NpsMas,
NNOCKOCTb, NPOCTPAHCTBO, OTPE30K, flyd, MAOCKWA yrosn, ABYrpaHHbIiA yron,
TPexXrpaHHbIA Yros, nepecekarowmecs, napaifiefiHble W CKPeLLyBaroLLmecs
npsmMble, NapannenbHOCTb U NeprneHANKYNSPHOCTL MPAMBIX U NIOCKOCTEN, Yron
MeXgy npAMbIMKW, Yron MeXxay MpsaMoiA UM NAOCKOCTbIO, Yron  Mexay
NIOCKOCTAMMW; YMEHME MCNOMNb30BaTb NPU PeLleHn 3a4a4d M3yYeHHble PaKTbl 1
Teopembl NNaHUMETPUN; YMEHUE OLeHMBaTb pa3mepbl 00BLEKTOB B OKPYXKatoLLEM
MUpPE;  YMeHWe  OnepupoBaTb  MOHATUAMW:  MHOFOTPaHHUK,  CeyeHue
MHOFOrpaHHMKa, MNpaBW/bHbIA MHOTOrpaHHWK, Npusma, nupamuga, gurypa w
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OK 05. OcyLlecTBnatb
YCTHYHO U MUCbMEHHYHO
KOMMYHMKaLMHO Ha
roCyfapCTBEHHOM  fA3blKe
Poccuiickori depepauumn ¢
YYeTOM 0COBEHHOCTEN
CoLManbHOro "
Ky/IbTYPHOIO KOHTEKCTa

P8 - chopMMpPOBaHHOCTb
POCCUIACKOWA rpaXkaHCKoM
NOEHTUYHOCTMN, naTpuoTn3mMa,
YBXKEHUs K  CBOEMY  Hapoay,

YyyBCTBA OTBETCTBEHHOCTW Mepeq,
PoauHol, ropaocT 3a CBOW Kpai,
cBOIO PoaMHy, CBOM A3bIK U
KynbTypy, NPOLUIOE W HacTosLliee
MHOTOHALIMOHA/IbHOT O Hapoa
Poccun;

MOBEPXHOCTb BpALLEHNS, LUAUHAP, KOHYC, Lap, cdepa, pasBepTka noBepxHOCTH,
CeYeHMsi KOHycCa W UWAMHAPA, napanfiefibHble OCM WAN OCHOBAHWIO, CeyeHume
Liapa, MIOCKOCTb, Kacarollaacs cgepbl, LMAMHAPA, KOHYCa;, YMEHWe CTPOUTb
CeyeHne MHOrorpaHHMKa, n3obpaxatb MHOrOrpaHHUKK, Urypbl 1 NOBEPXHOCTU
BpALLeHNs, MX CeYeHWsi, B TOM YuCfie C MOMOLLLIO 3MIEKTPOHHBLIX CPenCTs;
YMeHWe TMPUMEHSATb CBOWCTBA rEOMETPUYECKUX  (IUryp, CamOCTOATE/IbHO
(hopmyniMpoBaTthb OnNpefeneHns u3ydvaembiX QUryp, BbigBUratb runoTessl O
CBOMCTBAX W MNPU3HaKax reoMeTpUYeckux uryp, 0OOCHOBbIBATL WK
onpoBsepratb WX; YMeHWe MPOBOAUTL KiacCUUKauuio quryp mno pasiyHbIm
npu3HaKam, BbINOMHATb HEOOXOAMMbIE LOMOHUTE/IbHbIE NOCTPOEHUS;

MPy15 - ymeHue CBOGOAHO OMepuvpoBaTb MOHATUAMM: NAOLLAAL (UTYpPbl, 06LEM
(urypbl, BeNnUMHa yrna, pPacCTosHWE OT TOYKM A0 MJIOCKOCTW, PacCTofHMe
MeXay MpAMbIMU, PACCTOSAHVE MEXAY MIOCKOCTAMMU, MAoLaab cepsl, niowaib
MOBEPXHOCTM  NupamMuipbl, MPU3Mbl, KOHyCa, UWMHApPa, 00beM  Kyo6a,
MPAMOYrO/IbHOrO Mapasnienenunesa, nupaMuibl, NpUsmbl, LUINHAPA, KOHYCa,
Lapa; yMeHue Haxo4uTb OTHOLLEeHNE 06BbEMOB NOJO6HBIX (PUTYp;

MPyl6 - ymeHue CBOGOAHO OMEpupoBaTb  MOHATUAMW:  [ABUXKEHME,
napansiefibHblil NepeHoc, CUMMETPUA Ha NIOCKOCTU U B MPOCTPAHCTBE, NOBOPOT,
npeobpasoBaHune Nofobus, NoJo6HbIE PUrypbl; YyMeHMe pacrno3HaBaTb paBHbIe U
nofo6HbIe (PUrypbl, B TOM YMC/E B NPUPOLE, UCKYCCTBE, apXUTEKTYpe; YMeHue
MCNONb30BaTb rEOMETPUYECKMe  OTHOLLEHWS, HaxoAuTb reOMeTpuYecKue
Be/IMUMHBl (4MHa, Yron, naowafb, 06bem) MpW pelleHnn 3aga4vy u3 Apyrux
y4ebHbIX NPEAMETOB U 13 PeaslbHOW XKN3HW

MP61 - BnageHve MeTOAaMMU [0Kas3aTefbCTB, a/roOpUTMaMmn peLleHus 3ajad;
yMeHne (hopMynnpoBaTb OMPEeAeneHns, akCMOMbl 1 TEOPEMbIl, MPUMEHATbL WX,
MPOBOAMTbL JOKa3aTe/NlbHble PACCYXeHNs B X04e peLleHuns 3a0ay;

MP62 - yMeHWe onepupoBaTb MOHATUAMMK: CTeMeHb YWUC/a, orapupM YUCna;
YMEHWE BbIMO/MHATL BbIYUC/IEHVE 3HAYEHUA 1 NPeobpa3oBaHNs BbIPXKEHWI CO

cTeneHaMnM 1 norapudmamu, npeobpazoBaHMs  APOOHO-paLMOHAbHBIX
BbIPaXXEHNIA;

MP63 - ymeHMe onepupoBaTb MOHATUAMW: paLMOHaNbHble, MppaLMOHanbHbIe,
rnokasaTeflbHble,  CTEMeHHble,  Norapu)MuUyYeckme,  TPUrOHOMETPUYECKUE

YPaBHEHUA N HEPABEHCTBaA, X CUCTEMDbI,
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nP33 - COBepLLEeHCTBOBaHNE
A3bIKOBOW 7 UYNTATENLCKOM
KyNbTypbl KakK cpeacTea

B3aMMOAENCTBUS MEXMY NHOAbMN U
MO3HaHNA MUpPa;

MP30O - pa3BepHYTO W NOTUYHO
m3naratb CBOK TOYKY 3peHMs C
NCMO/Ib30BaHMEM A3bIKOBbIX
CPe[CTB;

MP64 - ymeHVe onepupoBaTtb MOHATUAMU: (DYHKUMA, HenpepbiBHAA (YHKLMS,
NPOM3BOAHAs, MNepBoOOpasHas, ONpefeNieHHbI WHTerpan; yMeHue HaxoauTb
NPOU3BOAHbIE 3/IEMEHTaPHbIX (DYHKUWMIA, UCMOMb3ys CNpaBOYHblE MaTepuasbl;
nccnefoBaTb B MPOCTEMLLMX CAyvasX (YHKUMM Ha MOHOTOHHOCTb, HaxoauTb

HaMboNblUME W HaMMeHbLUME 3HAuYeHWst  (YHKUWMIA;  CTPOUTb  Fpadmkm
MHOFOUY/IEHOB C WCMO/Mb30BaHWEM —annapata MaTeMaTW4ecKoro aHanmsa;
MPUMEHATb MPOM3BOAHYHO TNPY  PELUeHMM 3afay Ha  [BVKEHWE; peLlaTb

MPaKTUKO-OPUEHTMPOBAHHbIE 33a4M Ha HaMbOo/bLUME U HaVMEHbLUVE 3HAYEHNS,
Ha HaxoXAeHue NyTn, CKOPOCTU N YCKOPEHUS;

MP65 - ymeHMe onepupoBaTb MNOHATMAMM:  pauMoHasbHad  (YHKLMS,
rnokasarefibHas (QYHKUMA, CTeneHHas (yHKUMA, norapugmmyeckas QyHKUuS,
TPUroHOMeTpUYecKme DyHKLMK, 06paTHble PYHKLMKN; YMEHME CTPOUTL rpamKm
M3yYeHHbIX (YHKUWIA, MCNOMb30BaTb rpauknu Mpy U3yYeHWUM MNpPOLECCOB U
3aBMCUMOCTEN, MpU peLLeHnn 3agay 13 Apyrux y4ebHbIX NpeamMeToB v 3a4ad u3
peasibHOM XXN3HW; BblpaXkaTb (HOPMY/1aMun 3aBUCUMOCTU MEXAY BeNMUYNHAMU;
MP69 - ymeHWe onepupoBaTb MOHATUMAMU. TOYKa, nNpAMasd, MA0CKOCTb,
MPOCTPaHCTBO, ABYrPaHHbIN Yros, CKpelmBatowmecs npsmble, napaniesibHoCTb
N NeprneHauKynsapHOCTb NPSAMBLIX U MAIOCKOCTER, Yron Mexay npsambIMy, Yron
MeXay NPSMOiA 1 MIOCKOCTbH, Yo MeXAy M0CKOCTAMU, PacCTOsSHUE OT TOUKM
[l0 NJIOCKOCTU, paccToAHME MeXAY NPAMbIMU, PACCTOAHME MEXAY NI0CKOCTAMMU,;
YMeHVe WCMOoMb30BaTh MPY peLleHuMn 3a4ay M3y4deHHble (hakTbl M TeopeMmbl
NNaHUMETPUN; YMEHUE OLIEHMBATb pasMepbl 0ObEKTOB OKPYXXatoLLero Mupa;
MP610 - ymeHWe onepupoBaTb MOHATUAMU: MHOFOrpaHHUK, CeyeHue
MHOTOrpaHHuKa, Ky6, napannenenune, npusma, nupamuga, ¢urypa w
MOBEPXHOCTb BPALLEHUA, UWIMHAP, KOHYC, LWap, cgepa, CeyeHUs QUrypbl
BpallleHMs, MIOCKOCTb, Kacawowasaca cgepbl, UWAMHAPA, KOHyca, nnowanib
NOBEPXHOCTY NUpamMuAbl, NPU3Mbl, KOHyCa, UAMHAPa, Niowaas chepbl, 06beM
Ky6a, MpAMOYrofibHOro napasnenenunega, nupamugsl, MpuU3Mbl, UWANHAPA,
KOHyCa, Lapa; YMeHve 1306paxarb MHOrorpaHHUKN 1 NOBEPXHOCTU BpaLleHus,
NX CeYeHUs OT PYKW, C MOMOLLBIO YEpPTEXHbIX UHCTPYMEHTOB U 3/1eKTPOHHbIX
CPeACcTB; YMeHVe pacrno3HaBaTb CUMMETPUIO B MPOCTPAHCTBE; YMEHME
pacno3HaBaTh NpaBu/ibHble MHOMOrPaHHUKW;
MP611 - ymeHWe onNepupoBaTb MNOHATUAMMU:
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Nofo0Hble (Urypbl B MPOCTPAHCTBE; WCMONb30BaTb OTHOLLEHWE MJIOLaael
NoOBEPXHOCTeN 1 06BEMOB MOAOOHBIX PUIryp NPU peLleHnn 3atay;

MP612 - yMmeHWe BbLIMUCNATL TEOMETPUYECKME BeMYMHbI  (4NMHA, Yrof,
nnowaab, 06bem, naowgaab NOBEPXHOCTN), UCMNOMb3YSA U3YUYeHHbIe (HOPMY/bl U
MeTOfbl;

MP613 - yMeHWe onepupoBaTb MNOHATUAMMU: NPAMOYrofibHag CcucTema
KOOpAMHAT, KOOPAWHAaTbl TOYKW, BEKTOP, KOOPAMHATLI BEKTOpa, CKaispHoe
npounsBefeHne, Yron MeXzay BeKTopamn, CyMMa BEKTOpPOB, MNpPOU3BefeHMe
BEKTOpa Ha 4MCNO; HaxoAUTb C MOMOLLBIO W3YYEHHbIX (DOPMYN KOOPAMHATHI
CepefuHbl 0TPe3Ka, PacCTOAHNe MeXay ABYMSA TOUKaMu,

MP614 - yMeHue BblIOMPaTb MNOAXOAALIMIA W3YUEHHbIA METOA [ANS PeLueHus
3afjaun, pacnos3HaBaTb MaremaTuyeckue (hakTbl M MaTemaTuyeckue MOAenn B
NPUPOAHBLIX U OOLLECTBEHHBLIX SABMEHMSX, B WCKYCCTBE, YMEHWe MpPUBOAUTb
nprvMepbl MaTeMaTUYECKUX OTKPbITUA POCCUACKON 1 MUPOBON MaTemMaThyecKou
HayKu,

MNPyl - ymeHWe onepupoBaTb MOHATUAMW: ONPefeneHue, akcuoma, Teopema,
CneacTBue, CBOWCTBO, Nnpu3Hak, [l0Ka3aTenbLCTBO, paBHOCU/bHbIE
(hOPMY/NIMPOBKK; YMeHVE (OpMynMpoBaTb 00paTHOE U MPOTMBOMOMOXHOE
yTBEPXKAeHWe, MNPUBOAUTL MPUMEPbLI U KOHTPMPUMEpPbLI, MCMNONb30BaTb METOZ
MaTemMaTU4ecKon WHAYKUMW; MPOBOAUTL [AOKasaTeNbHble PacCyXAeHUs npu
peLLeHnm 3afaY, OLEeHMBATb NIOMMYECKYH NPaBUIbHOCTb PaCCyXXAEHWIA;

MPy2 - yMeHWe onepupoBaTb MOHATUAMMU: MHOXECTBO, MOLMHOXECTBO,
onepauun  HaLL  MHOXECTBaMW;  YMEHWe  UCMOo/Mb30BaTb  TEOPETUKO-
MHOXXECTBEHHbI annapar 415 OnucaHns peasibHbIX NMPOLLECCOB W ABIEHNIA 1 NpW
peLLeHnm 3afa4, B TOM YuCrie U3 ApYrux y4ebHbIX NpeaMeTos;

MPy3 - ymeHWe onepupoBaTb NMOHATUMAMU: rpad), CBA3HbIA rpad, AepeBo, LMK,
rpap Ha MIOCKOCTM; YyMeHVe 3afaBaTb M ONUCbIBaTb rpadbl pPasvyHbIMU
cnocobamu; UCrosb30BaTh rpadbl NP peLleHnm 3aaay;

MPy4 - ymeHne cBOGOAHO OMEpPUPOBaTb MOHATUAMMW: COYeTaHWe, NepecTaHOBKa,
YMCNO COYETaHWI, YNCNO NepecTaHOBOK; GUHOM HbIOTOHA; YMeHME NPUMEHSTb
KOMOMHATOpPHbIE (haKTbl 1 PaCCyXAeHWS AN peLleHns 3aaau;

MNPy5 - ymMeHune onepupoBaTb MOHATUAMW: HaTypasibHOe 4YuCcno, Lenoe 4Yucno,
OCTaTOK N0 MOAYNH0, pauuoHa/IbHOe YWUCNo, UPpaLUOHaibHOe  YKCHo,
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MHOXECTBa HaTypa/ibHbIX, Ue/bIX, PauyOHa/IbHbIX, AeNCTBUTENbHbIX YWCen;
YMeHVe UCMOoNb30BaTh MPU3HAKN Ae/IMMOCTU, HaUMEHbLUMIA OBLLMIA AennTeNb U
HavMeHbllee 06Llee KpaTHoe, anroputM EBKIvMga npu  peweHny 3ajad;
3HAKOMCTBO C Pa3/INYHbIMU MO3ULMOHHBIMU CUCTEMAMU CUUCIEHMS,

MPy6 - ymeHue CBOOOAHO OMEpupoBaTb MOHATUSAMU: CTeMeHb C  LefbiM
nokasatefleM, KOpeHb HaTypa/ibHOM CTeneHu, CTereHb C  pauyoHasIbHbIM
rnokasatesieM, CTereHb C [AeWCTBUTE/IbHbIM (BELLECTBEHHbLIM) MOKasaTenem,
norapugm ymcna, CUHYC, KOCUHYC M TaHTeHC NPOM3BO/ILHOIO YNCHa;

MPy7 - ymeHue onepupoBaTb MOHATUAMW: TOXAECTBO, TOXAECTBEHHOE
npeobpasoBaHue, ypaBHEHNE, HEPABEHCTBO, CUCTEMA YPaBHEHWNIA U HEPaBEHCTB,
PaBHOCW/IbHOCTb ~ YpPaBHEHWI, HEpaBeHCTB W  CUCTEM, pauMOHasbHble,
nppaynoHabHble, rnokasaresibHble, CTeneHHbIe, norapugmmnyeckue,
TPUrOHOMETPUYECKMNE YpPaBHEHWUSA, HepaBeHCTBA M CUCTEMbI; YMEHMWe peLlaTtb
ypaBHEHWs, HepaBeHCTBa M CUCTEMbI C MOMOLLLIO Pas/InyHbIX MPUEMOB; peLlaThb
YpaBHEeHWs, HepaBeHCTBA M CUCTEMbl C MapaMeTpoM; MPUMEHATL YPaBHEHUS,
HepaBeHCTBa, WX CUCTEMbl AN PELUeHUs MaTemaTuyeckux 3afady 1 3agady u3
pa3NNYHbIX 06/1aCTEN HayKN N PeanibHOM XXN3HU;

MPyKO - ymeHVe oMepuvpoBaTb MOHATUAMU: HEMpPepbIBHOCTb  (DYHKLMK,
acMMNTOTbl rpauka (yHKUMKW, MepBas M BTOpas MNPOWM3BOAHASA (DYHKLUMK,
reoMeTpUYeCKMn 1M (DM3NYECKUIA  CMbICT  MPOU3BOAHON, MNepBoO6pasHas,
ONpeAeneHHbI MHTerpan; yYMeHVWe HaxOAWTb acMMMTOTbl rpagmnka QyHKUMK;
YMEHMe BbIMUCNATL MPOU3BOAHbIE CYMMbl, MPOM3BEAEHUSA, YaCTHOro U
KOMMNO3MLMK (hYHKUMIA, HAXOAMTb YpaBHEHWNE KacaTeNbHOW K rpadvky QyHKUMK;
YMEHWE UCMO0/b30BaTb MPOU3BOAHYIO [A/19  UCCNefoBaHWUA  (DYHKUWA, Ans
HaxXOoXAeHNs HauyyLllero pewleHns B MpUKNagHbIX, B TOM 4uclie coumasbHO-
9KOHOMMYECKMX W  (PU3NYECKUX 3afayvax, A1 OnpeaenieHns CKOpPoCTU U
YCKOPEHWS; HaxoauTb nowaan u o6beMbl (UIyp C MOMOLLBIO WHTErpaia;
NPUBOAWTL  MPUMeEPbl  MaTeMaTUYeCKOro  MOZE/IMPOBaHWA € MOMOLLbGHO
AngdepeHumnanbHbIX YpaBHEHWI,

MPyl4 - ymeHue CBOOOAHO OMNEPMPOBaTb MOHATUMAMW: TOYKa, MpPAMas,
NAOCKOCTb, MPOCTPAHCTBO, OTPE30K, /y4, MIOCKWA Yron, [ABYrpaHHbIA yron,
TPEXTPaHHbIA Yron, nepecekarolmecs, napaanefibHble 1 CKpeLimBatoLimecs
npaAMble, NapannenbHOCTb Y NeprneHANKYNSPHOCTL MPAMbIX U NIOCKOCTEN, Yron
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J1P14 - oco3HaHWe NMM4YHOro BKIaga
YCTONYMBOrO

MK 14. OcylecTsndatb
TEXHONOTNYECKNIA

06paboTKn
TOKapHbIX
CTaHKax C Co6MaeHneM

MoCcTpoeHme

byayLero;
MHTEpeC K pasiMyHbIiM

NPOgECCOHANBbHOA

MeXay npsMbIMWA, Yron Mexay npsaMo/d U MNIOCKOCTbI, Yron  Mexay
MIOCKOCTAMU; YMEHMe 1CMO0/b30BaTh NPU PeLleHnmn 3a4a4 13yyeHHble PakTbl 1
TeopeMbl MIaHUMETPUN; YMEHUE OLEeHMBAaTb pa3mMepbl 0ObEKTOB B OKPYXKatOLLEM
MUpe;  YMEHWe  OonepupoBaTb  MOHATUAMWU:  MHOFOrPaHHUK,  CeyeHue
MHOFOrpaHHMKa, NpPaBWIbHbIA MHOTOrpaHHWK, Npu3Ma, nupamuga, gurypa u
MOBEPXHOCTb BPALLEHUS, LMNMHAP, KOHYC, LWap, cdepa, pa3BepTka NnoBepxXHOCTH,
CeYeHNa KOoHyca W UMAMHApPaE, NapaifiefibHble OCM WM OCHOBAHWIO, CEeYeHne
Liapa, NJOCKOCTb, Kacarouwladaca cepbl, UMANHAPA, KOHYCa; YMeHWe CTPOUTb
CeyeHMe MHOrorpaHHuKa, 1n3o6paxars MHOTOrpaHHUKK, (Urypbl 1 NOBEPXHOCTA
BpalleHNa, WX CeYeHus, B TOM 4MC/Ne C MOMOLLbI 3M1EKTPOHHLIX CPEeACTB;
YMeHMe MNPUMEHSATb CBOWCTBA TFEOMETPUYECKUX (IUryp, CamOCTOATE/IbHO
(hopmynMpoBaTh OMpefesnieHns Kn3yyaemblX QUryp, BbiABUraTb TUMNOTE3blI O
CBOMCTBAX W MNpU3HaKax reoMeTpUYeckKux quryp, 060CHOBbLIBATL WU/
ornpoBepraTb MX; YMeHWe NPOBOAWUTL KiacCUukauuio ¢uryp no pasivyHbIM
npu3HaKam, BbINOSHATb HEOOXOAVMbIE AONOHUTE/IbHbIE NOCTPOEHNS;

MPy15 - ymeHue cBOGOLHO OMepupoBaTh MOHATUAMU: Mowans urypbl, 06bem
(urypbl, BeNMYMHA Yrna, PaccTosiHME OT TOYKM [0 TMIOCKOCTWU, PaccTofHue
MeXay NpsMbIMU, PacCTOAHME MEeXAY MI0CKOCTAMMU, naowaib cepbl, niowaib
MOBEPXHOCTU  NUpamMuibl, MpU3Mbl, KOHyCa, UWAMHAPa, 00beM  Kyba,
NPAMOYro/ibHOro napannenenuneia, NupamMmuibl, NpUsMbl, LUAMHAPA, KOHYCAa,
Luapa; yMeHMe Haxo4uTb OTHOLLIEHNE 06bEMOB MOAO6HBIX (Uryp;

MPyl6 - ymeHMe CBOGOAHO OMEpPUpPOBaTb  MOHATUAMM:  [ABMXKEHWE,
napanfiefibHblil NepeHoc, CUMMETPUSA Ha NIOCKOCTU U B MPOCTPaHCTBE, NMOBOPOT,
npeobpasoBaHve NoLo6us, NOJOOHbIE (PUrypbl; YMeHMe pacrno3HaBaTb PaBHble U
nofo6HbIe (Urypbl, B TOM YKC/e B NPUPOAE, UCKYCCTBE, apXUTEKTYpE; YMEHMe
NCMNONb30BaTb rEOMETPUYecKMe OTHOLUEeHWSA, HaxOAUTb reoMeTpuyeckue
Be/IMUMHBI (4/MHa, Yron, naowagb, 06bem) MpuU pelleHnn 3agadvy u3 Apyrux
y4ebHbIX NPeAMETOB U U3 PeasibHOM XXN3HU

MP61 - BnageHve MeToAaMuM [0KasaTeflbCTB, aropuTMamMu peLleHus 3ajad;
yMeHve (popMynmMpoBaTb OMpefesieHns, akCUOMbl U TeopeMbl, NPUMEHATb WX,
NPOBOAWTL A0Ka3aTe/IbHble PaCcCYyXXAeHNsA B X0e peLleHns 3aay,

MP64 - ymMeHve onepupoBaTtb MOHATUAMM: (DYHKLMSA, HENPEpPbIBHAA (PYHKLUMSA,
Npou3BoAHas, MepBoobpasHasi, OnpefeneHHbId WHTErpan; yMeHue HaxoauTb
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TpeboBaHWIA K KayecTBy B
COOTBETCTBUW C 3afaHVEM
" TEXHWNYECKOIA
[IOKyMeHTaLmen

[eATeNIbHOCTN, YMeHWe COBepLUaTb
OCO3HaHHbIA  BblbOp  ByayLlen
npogeccu 1 peann30BbIBaTb
COOCTBEHHbIE XM3HEHHbIE MNaHbl;
JIP26 - roTOBHOCTb M CMOCOGHOCTb
K 06pa3oBaHunto 7
CaM006pa30BaHMIO Ha MPOTSXKEHUN
BCEMN YKN3HW;
MP3 -
[eAaTeNIbHOCTH,
napameTpbl "
[BOCTVKEHWS;
MP5 - BHOCUTb KOpPPEKTUBbLI B
[eATe/IbHOCTb, OLeHMBaTb
COOTBETCTBME Pe3y/NbTaToB LeNsMm,
OLEeHMBaTb  PUCKW  MOCNeACTBUIA
[eATeNIbHOCTY;

MP21 - BnafgeTb  HaBblKamu
nosyyeHuns NHhopMaLmm 3
NCTOYHMKOB pasHbIX  TWMOB,
CaMOCTOATE/IbHO OCYLLECTBNATb
MOWCK, aHa/In3, CUCTEMATM3ALMIO U
NHTepnpeTaymIo NHhopmalum
pas/iMyHbIX  BUAOB U (hopMm
npeLcTaBNeHus;

MP36 -  KoopAMHMpOBaTL W
BbINONHATL PaboTy B  YCNOBUAX

onpeaensite  Lenm
3a7aBaTb

KpuTepun  ux

peanbHoro, BUPTYa/IbHOr 0 n
KOMOMHMPOBAHHOIO
B3aMMO/eNCTBUS;
MP42 - penaTb  OCO3HaHHbIN
BbIOOP,  apryMeHTMpOBaTb  €ro,
bpaTtb OTBETCTBEHHOCTb 3a

MPOU3BOAHBIE 3MIEMEHTAPHbIX (YHKLUWIA, MCMONb3Yys CMpPaBOYHbIE MaTepuansbl;
“ccnefoBaTb B MPOCTEMLLMX ClydyasX (DYHKUMM Ha MOHOTOHHOCTb, HAaXoAuThb

HanGOMbLLUME W HaMMeHbLUME 3HayeHWst  YHKUWIA;  CTpoWUTb  rpadumku
MHOFOY/IEHOB C  WCMO/Mb30BaHMEM amnnapata MaTeMaTWuYecKoro aHaimsa;
MPUMEHATb MPOV3BOAHYIO MNPW  PeLleHWM 3afay Ha [BVDKEHWE, peLlaThb

MPaKTUKO-OPUEHTMPOBAHHbBIE 38a4N Ha HanbosbLIMe N HAUMEHbLUNE 3HAYEHNS,
Ha Hax0XKAeHWe MyTn, CKOPOCTU N YCKOPEHUS;

MP69 - ymeHMe onepupoBaTb MOHATUAMW: TOYKa, NpsAMasd, MI0CKOCTb,
MPOCTPaHCTBO, ABYrpaHHbIN Yros, CKpeLLyBatoLwwmecs npsmble, napannesibHoCTb
1 NeprneHanKyNApHOCTb NPAMbIX U MI0CKOCTEN, Yron Mexay npsaMbiMy, Yrosn
MeXy NPSMOI 1 MI0CKOCTbIO, Yro/l MeXay NIOCKOCTAMU, PacCTOAHME OT TOUKM
£10 NNOCKOCTN, pacCToAHME MeXAY NMPAMbIMU, PACCTOAHME MEXAY NIOCKOCTAMMU,;
YMEHMe WCMOoMb30BaTh MPW pelleHun 3agay WU3yuyeHHble (aKTbl U Teopembl
NNaHUMETPUK; YMEHVE OLEHMBATL pa3Mepbl 06bEKTOB OKPYXKAIOLLIEro M1pa;
MP610 - ymeHWe oOMNepupoBaTb  MOHATUAMW:  MHOFOrpPaHHUK, CeyeHue
MHOrorpaHHuKa, Ky6, napasnefnenvres, npvsma, nvpaMuga, durypa u
MOBEPXHOCTb  BPALLEHWNS, UWIMHAP, KOHYC, Lwap, cdepa, CeyeHus qurypel
BpaLlleHVs, MNOCKOCTb, Kacalolasacs cdepbl, UMAMHAPA, KOHyca, nuoliaab
MOBEPXHOCTM MMpPaMuAbl, NPU3Mbl, KOHyCa, LUWAMHAPaE, niowaib ciepbl, 06bem
Ky6a, NpAMOYro/bHOro napasinenenvnesa, nupamuabl, NpU3Mbl, LWIMHAPA, KOHYCA,
LLapa; YMeHVe n306paxkaTb MHOrorpaHHVIKI 1 MOBEPXHOCTU BPALLEHNS, UX CEYEHUS
OT PYKU, C MOMOLLbH0 YEPTEXHbBIX MHCTPYMEHTOB M 3/1EKTPOHHbIX CPEACTB; YMEHWe
pacrnosHaBaTb CUMMETPUIO B MPOCTPaHCTBE; YMEHWE pacro3HaBaTb MpaBU/ibHble
MHOTOr PaHHUKMW;,

MP613 - ymeHue onepupoBaTb NMOHATUAMU: MPAMOYTO/bHAsA CUCTEMA KOOPAMHAT,
KOOpAMHaTbI TOUYKW, BEKTOP, KOOPAMHATbI BEKTOPA, CKalApHOe Npon3BeaeHne, yrosn
MeXy BEKTopaMu, CyMMa BEKTOPOB, MPOM3BEAEHNE BEKTOPa Ha YNC/IO; HaX0AUTb C
MOMOLLLHO  M3YYEHHbIX (hOPMYN KOOPAMHAThbl CepefMHbl OTpesKa, paccTosHue
MeXay ABYMS TOUKamu;

MNPyl - ymeHue onepupoBaTb MOHATUAMW: OMpeaeneHue, akcuoma, Teopema,
CnefAcTBuUe, CBOWCTBO, NnpusHak, [l0Ka3aTenbCTBO, paBHOCU/IbHbIE
(hOPMY/IMPOBKN;  YMeHMe opMynnpoBatb 00paTHOE W MPOTMBOMOMOXHOE
YTBEPXJEHWE, NPUBOAUTL MPUMEPLI N KOHTPMNPUMEpPbLI, WUCMONb30BaTb METOA
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peLLeHue;
MP46 - BnafjeTb  HaBblKamu
Mo3HaBaTeNbHOW  peekcun  Kak
0CO3HaHMA COBEpLUAEMbIX

[lencTBuiA n MbIC/INTENbHbIX
MpoLeccoB, WX pe3ynbTaTtoB W
OCHOBaHWi

MaTemMaTU4ecKon WHAYKUMKW; NPOBOAMUTL [AOKasaTeNlbHble PacCy)XXAeHUs Mpu
peLLeHnn 3ada4, OLEeHMBAaTb IOrMYECKYHO MPaBUIbHOCTb PacCyXXAeHNI;

MPyHD — ymeHWe oOnepupoBaTb MOHATUAMMW: HEMNPepbIBHOCTb  (DYHKLUMK,
acCUMMTOThbl rpauka (YHKUMKW, MepBas M BTOpas MNPOWM3BOAHAA (YHKLUN,
reOMETPUYECKUIA N (PU3NYECKUIA  CMbICN  MPOM3BOAHOW, MNepBOO6pasHas,
OMNpeAeneHHbI UHTerpan; YMeHWe HaxoAuTb acMMMTOThbl rpagmka (yHKUMK;
YMeHVe BbIYMC/ATL MPOU3BOAHbIE CYMMbI, TMPOU3BEAEHUSA, YacTHOMO W
KOMMNO3MLMK (DYHKLMIA, HAXOAWTb YPaBHEHWNE KacaTe/lbHOM K rpafuiky (hyHKUMK,
YMeHMe WCMNosb30BaTb MNPOU3BOAHYIO [A/19  WCCMefoBaHNA  (PYHKUMIA,  41s
HaxXOXXAEHUS Haunyudllero pelleHus B MpUKIagHbIX, B TOM 4YuC/e COLMa/IbHO-
9KOHOMMUYECKUX W  (DM3NYECKMX 3afadax, NS OnpefesieHns CKOpocTu U
YCKOPEHUS; HaxoauTb Maowaanm M o6beMbl (UIyp C MOMOLLBIO MHTErpana;
NPUBOAUTL  MPUMEPbI  MaTeMaTUYeCKOro  MOAENIMPOBaHWUSA C  MOMOLLGHO
AngdepeHLanbHbIX YpaBHEHWA;

MPyl4 - yMeHMe CBOGOAHO OMEPUPOBATb MOHATUAMM: TOUKa, nNpsMas,
NIOCKOCTb, MPOCTPAHCTBO, OTPE30K, Ny4, MAOCKWUWA Yron, ABYrpaHHbIA yron,
TPeXrpaHHbliA  Yros, nepecekaroLmecs, napansiefibHble M CKPeLyBatoLLmecs
npaMble, NapaiiesibHOCTb U NeprneHANKYNAPHOCTL MPAMBIX U MIOCKOCTEN, Yro
MeXay npsMbIMW, Yron Mexay MpAMOA W MNOCKOCTbHO, Yron  Mexay
NIOCKOCTAMU; YMEHWEe MUCMO/b30BaTh MPY PeLLeHN 3a4a4 U3yYeHHble (hakTbl 1
TeopeMbl MIaHUMETPUN; YMEHME OLEHMBATb pasMepbl 00BHEKTOB B OKPY)KatOLLEM
MUpe;  YMEeHWe  OrepupoBatb  MOHATUAMMW:  MHOrFOrpPaHHWK,  CeyeHue
MHOFOrpaHHMKa, MpaBW/bHbIA MHOTOrpaHHWK, NpusMa, nupamuga, urypa u
NOBEPXHOCTb BpaLLeHNs, UMANHAP, KOHYC, Wap, cdepa, passepTka NnoBepxHOCTH,
CeyeHMs KOoHyca W UMNMHApPA, napaisiefnibHble OCU WM OCHOBAHWMIO, CeyeHue
LWapa, NJIOCKOCTb, Kacarowasnca cgepbl, UWMAMHAPA, KOHYCa; YMeHWe CTPOUTb
CeyeHne MHOrorpaHHMKa, U306paxxaTb MHOrOrpaHHUKK, Urypbl 1 MOBEPXHOCTH
BpalLeHns, MX CEYEHWsi, B TOM YMC/ie C MOMOLLbIO 3NIEKTPOHHbIX CPeAcTs;
YMeHMe TMPUMEHSATb CBOWCTBA rEOMETPUYECKMX (Uryp, CaMOCTOATENIbHO
(hopMynupoBaTb OnNpeAeneHns uK3y4vaembix GUryp, BblgBUratb runoTesbl O
CBOMCTBaX MW MNpU3HaKax reomMeTpuyeckmx ¢uryp, O0OOCHOBbLIBATL W/
ornpoBepraTb WX; yMeHWe NPOBOAUTL KnacCU(MKaLMIO (Uryp Mo pas/vyHbIM
npu3HaKam, BbINONHATL HEO6XOAMMbIE JOMOHUTE/IbHbIE NOCTPOEHNS;
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MPyl6 - yMeHMe CBOOOAHO OMepupoBaTb  MOHATUSMWU:  ABUXKEHVE,
napasnefibHbl NepeHoc, CUMMETPUS Ha NIOCKOCTU 1 B NPOCTPaHCTBE, NOBOPOT,
npeobpasosaHme Nogobus, nofobHble YUIypbl; YMEHMe pacro3HaBaTb paBHbIE U
nofo6Hble PUrypbl, B TOM YMC/ie B NPUPOLE, UCKYCCTBE, apXUTEKTYpe; YMeHWe
MCMOMb30BaTb  FeOMETPUYECKMe  OTHOLUEHMS, HAaxXO4WUTb  eOMEeTpuUYeckue
Be/IMYMHbI (4NMHa, yron, njaowanb, 00beM) MpU pelleHnn 3agay u3 Lpyrux
y4yebHbIX NpeaMeToB M U3 peasibHOM >XuM3HM TPyl7 — ymeHne CBOGOAHO
OrepupoBaTb MOHATUAMKW: MNPAMOYrOfibHasA CUCTeMa KOOPAMHAT, BEKTOp,
KOOpAMHATbI TOYKM, KOOPAMHATHLI BEKTOpa, CyMMa BEKTOPOB, MPOW3BeAeHue
BEKTOpa Ha YuCNo, pas/ioxKeHre BeEKTOpa Nno 6asucy, CKansipHoe Npowv3BefeHve,
BEKTOPHOE MPOW3BEAEHNE, Yron Mexay BeKTopamu; YMEHWEe WCMnosb30BaTh
BEKTOPHbIA N KOOPAWMHATHLIA MEeTO[ A/ PeLleHns reoMeTpuyecKnx 3afady u
3a7)a4 Apyrux y4ebHbIX NpegmMeToB; OrepupoBaTb MOHATUAMU: MaTpuua 2 X 2 1
3x3, onpefennTens MaTpULLbl, FEOMETPUYECKUIA CMbIC/T ONpeLenTens;

MPy18 - ymeHVe MOZENMPOBAaTL peasibHble CUTYyaLMUM Ha A3blKe MaTemMaTuKW;
COCTaB/MIATb BbIPKEHWUSA, YPaBHEHUSA, HEpPaBEHCTBA M UX CUCTEMbI MO YC/I0BUIO
3afaun, unccnefosatb MOCTPOEHHbIE MOLE/N C WMCNONb30BaHMEM annaparta
anredbpbl, MHTEPNPETUPOBATL NOMYYEHHbIV Pe3ynbTaT; CTPOUTL MaTeMaTUYecKme
MOZE/IN C NOMOLLbIO FeOMETPUYECKUX MOHATUIA U BENMUYNH, PELUaTb CBA3AHHbIE C
HAMM  MpaKTUYeckme 3aJayv; COCTaB/ATb  BEpPOATHOCTHYHO MOZenb WU
WHTEPNPETMPOBaTL MOMYYEHHBIA pe3y/bTaT; pellatb NpUKIagHble  3agadu
cCpeAcTBaMM  MATEMATMYeCKOro  aHaiMsa, B TOM  4uCne  COUMaNbHO-
3KOHOMMYECKOro 1 hm3nyeckoro xapakrepa
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2. CTPYKTYPA W COAEP>XAHWE YUEBHOI O NMPEOMETA

2.1. O6bem y4ebHOro npegmeTa v BUAbl y4ebHON paboTbl

Bupg yyebHo# paboThl O6bem B yacax
O6bem o6pas3oBaTe/ibHON NporpaMmbl y4ebHOro npegmeTa 330
Ob6sa3aTenbHaa ayauTopHasa Harpyska: 324
TEeOpPeTUYeCKume 3aHATNS, 256
B T.4. B ()opMe NpPaKTUYECKON NOArOTOBKM —
npaKkTUYecKune 3aHATUS, 68
B T.4. B ()opMe NPaKTUYECKOIN NOArOTOBKM 40

nabopaTopHble 3aHATUS,

B T.4. B (pOPMe MPaKTUYeCKO NOArOTOBKM
CamocToaTenbHas paboTa,

B T.4. B (pOPMe MPaKTUYEeCKOW NOArOTOBKM

VHaVBUAYyanbHbIi NPOEKT —

MpomexyToyHasi aTTecTaunsa (3IK3ameH)
- 9K3aMeH 6
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2.2. TemaTu4yecKWUiA nnaH 1 codep)kaHne y4ebHOro npeameTta

Koabl 06WKWUX KOMOETEHLU NI 1©
B Tom uncne
JINYHOCTHbIX, MeTanpeiMeTHbIX,

HanmeHoBaHue CogepxaHue yuebHoro matepuana n gpopmel Ob6bem npakTu-
npegMeTHbIX pe3ysibTaToB,
pasfgenoB N TeM opraHunsauyunnm neaTeNbHOCTU o6y'-|arou.|,|/|xc;| B yacaX yeckKas
QopMMPOBAHNID KOTOPbIX
noAroToBKa
CI'IOCO6CTByeT JIEMEHT NMporpamMmmmbl
1 2 3 4 5
BBegeHwme TeopeTuueckoe 3aHaTue. BBeaeHne
) MaTZMaTI/IKa B Hayke : TEXHUKE 9KOHOMUKE OK0L, 1IP23, 7iP24, P25, MP1,
’ ' o MP2, MP3, MP4, MP5, MP6, MP12,
NHPOPMALMOHHBIX ~ TEXHOMOMUAX M MPaKTUYECKOn 2 —

MP13, MP17, MP18, MP19, NP614,

feAtenbHocTW. Llenn n 3adaydn n3yyvyeHua MateMaTtuku npm MPy19

ocBoeHun npodeccuii Cro

Pasgen 1. MoBTopeHMe Kypca MaTeEMaTUKM OCHOBHOWM LUKOJbI

Tema 1.1. TeopeTuueckoe 3aHaTme. Yucna U BbIYUCIEHUS.
Yncnawu BblpaxxeHns 1 npeobpasoBaHms
BbIYNCNEHNS. ,EI,eMpCTBMﬂ Ha,qu'IO.I'IpO)KI/ITe.I'IbeIMVI N OTpULATeNbHLIMU OK 04, OK 05, /18, J1P33, MP28,
BbipaxkeHus ymcnaMu, 06bIKHOBEHHLIMU U ECATUUYHBLIMUW APOBSMU. 2 o MP30, MP31, MP33, MP36, MP37,
o MP55, MP56, MP57, T1Py5
npeobpaszoBaHus [JeiictBua co  cTeneHamMK,  (popmysbl  COKpPaLLEeHHOro
YMHOXEHWS.
Tema 1.2. TeopeTuueckoe 3aHaTue. [ €OMETPUA Ha MNOCKOCTU OK 04, OK 05, /1P8, JT1P33, MP28,
"eomeTpua Ha Buabl NAoCKUX uryp n nx nnotlagu. ) o MP30, MP31, MP33, MP36, MP37,
NJI0CKOCTH MP55, MP56, MP57, TP61, MNP69,
MP612, NPy14
MpakTuyeckoe 3aHaTue Nel. BbluncneHne nnowagen OK 01, MK 1.4, NP14, NP23, 1P24,
NAOCKNX uryp NpP25, 1P26, MP1, MP2, MP3, MP4,
2 2 MP5, MP6, MP12, MP13, MP17,

MP18, MP19, MP21, MP36, MP42,
MP46, INMP69, MNMP612
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Tema 1.3.
lNpoLeHTHbIe
BblUMCNEHUSA

Tema 1.4,
YpaBHeHUs n
HepaBeHCTBa.
Cucrembl
YPaBHEHWIA ©
HepaBeHCTB

TeopeTuyeckoe 3aHaTMe. [IPOLEHTHbIE  BbIYUC/EHNUS
MpocTble MPOLEHTbI, pasHble CNOCO6bl UX BbIYUCIEHUS.
CnoXHble NPOLEHTbI

MpakTuueckoe 3aHATUe Ne2. PelleHne 3a4a4 ¢ NOMOLbIO
MPOLEHTHbLIX BbIYUCNEHWIA

TeopeTuuyeckoe 3aHATUe. PauMOHaIbHbIe YpaBHEHUS,
HepaBeHCTBA, CUCTEMbI YPaBHEHWI 1 HEPABEHCTB
PaBHOCW/IbHbIE npeobpasoBaHms paLyOHa/IbHbIX
YPaBHEHUI W HEPaBEHCTB MEPBOW CTeneHW. YacTHble K
o6LMe peLleHns HepaBeHCTB. CUCTEMbl M COBOKYMHOCTYU
HepaBeHCTB. CUCTEMbl YpaBHEHWA W HepaBeHCTB Kak
marematuyeckune mogenm peanbHbIX CUTYaUmA.
KBagpaTHble ypaBHeHMs. MeToAbl pelleHns  CUCTEM
ypaBHeHWUA. HepaBeHCTBa BTOpPOM CTeneHW. CucTembl U
COBOKYMHOCTWM HEpPaBeHCTB, COAepXalyue KBajpaTHbI
TPEXUNEH.

MpakTuueckoe 3aHaTue Ne3. BbINONHEHME AeNCTBUIA C
paumMoHa/IbHbIMM  yncnamn.  PelleHve  pauMoHabHbIX
ypaBHeHWI, HepPaBeHCTB, CUCTEM YPaBHEHUI 1N HEPaBEHCTB
NepBOi CTEMNEHW.

MpakTuyeckoe 3aHATMe Ned. PelleHMe pauMOHaIbHbIX
YpaBHEHWI, HepPaBEHCTB, CUCTEM YPaBHEHUIA N HepaBeHCTB
BTOPOi CTENeHN

TeopeTuueckoe saHaTue. Matpuupl 1 onpegennTen.
MoHATMA: MaTpuLa 2x2 1 3x3, onpeaennTens MaTpuLbl.

TeopeTnueckoe saHsaTue. MeTtog [Maycca.
MeTog [aycca npu  peleHun  CUCTEM  JIMHEMHBIX
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OK 03, /1P26, MP8, MP17, P66

OK 03, /1P26, MP8, MP17, INP66

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, IMP63, MPy1,
MPy7

OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, INMP63, MNMPy7

OK 04, OK 05, 11P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P63, MPy7
OK 04, OK 05, /1P8, /1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, MPy1, INMPy17
OK 04, OK 05, J1P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,



Tema 1.5.
BxopgHoi
KOHTPO/b

ypaBHeHWA

KoHTponbHasa paboTa

Pa3gen 2. Mpdamble 1 NJIOCKOCTU B NPOCTPaHCTBE

Tema 2.1.
AKCNOMBI
CTepeomeTpuun.

Tema 2.2.
NapannensHoCTbL

NPAMbIX, NPAMOI 1

MNJ0CKOCTU

Tema 2.3.
B3anmHoe
pacnosnoXxeHue
NpsMbIX B
NpoCTpaHCTBe
Tema 2.4.
NapannensHoCTb
NIOCKOCTENA.
MNepneHAnKynsp-
HOCTb NPAMbIX U
NAOCKOCTEN

TeopeTnyeckoe 3aHsTUe. AKCMOMbI CTEPEOMETPUN
CrepeomeTtpusi  [MpocTelime  urypbl  MPOCTPaHCTBA.
MpeacTaBneHNss O  FEOMETPUYECKMX  Tefax.  AKCHMOMbI
CTEPEOMETPUN U CNEACTBUS UX HUX.

TeopeTnyeckoe 3aHaTue. [lapannenbHOCTb — NPAMBIX,
NPSMOIA 1 NNOCKOCTU

MapannenbHble MpsiMble B MpOCTpaHcTBe. [MapannensHocTb
NPAMOIA 1 NMAOCKOCTW. TMpu3HaK napanienbHOCTN NPSMOR 1
MAI0CKOCTW. [NapannenbHOCTb NIOCKOCTEN

TeopeTnyeckoe 3aHaTue. B3auMHOe  pacnonoxeHue
NPAMbIX B MPOCTPaHCTBE

CkpelimBatolecs npsvble.  Tpu  cnyyvas  B3aMMHOIO
pacrnonoXeHnss MpsMbIX B MPOCTpaHCTBE.  YINbl €
COHanpaBNeHHbIMM CTOPOHAMW. YTON MeXAY NPSMbIMU.
TeopeTuueckoe 3aHaTue. [lapasnenbHOCTb MIOCKOCTEN.
MepneHANKYAPHOCTbL NPAMBIX U NIOCKOCTEN

MapannensHble MAOCKOCTW. Mpu3HaK napannienbHOCTU ABYX
nnockocteid.  CBoilcTBa  Napasine/ibHbIX  MNIOCKOCTEA.
TeTpasgp v napannenenvnes. MepneHAaNKyNsSpHOCTb NPAMOiA
1 nnockocTw. MapannenbHble NpsMble, NePreHANKYSPHbIE K
MAoCKOCTW.  [Mpu3HaK  NepneHAuKyNApHOCTA  MPSAMOA  ©
naockocTu. Teopema O MNPAMONA, NEPreHAVKYNAPHON K
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MPS55, MP56, MP57, MNPy1, IMPy7,
MPyl17

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, T1P61, MP69,
MPy1, MNPy14

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P61, P69,
MPy1, MNMPy14

OK 04, OK 05, /1P8, JTP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P61, INMP69,
MPy1, NpPy14

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

MP30, MP31, MP33, MP36, MP37,

MPS55, MP56, MP57, P61, P69,
MPy1, MNMPy14



M10CKOCTH
Tema 2.5. TeopeTuueckoe 3aHaTue. [NepneHANKYNAP U HaKIOHHbIE.
MepneHAnKynap n Yron mMexxagy npsaMont 1 naocKoCTbo
HaK/MOHHbIE. ¥YTON  PaccTosHWE OT TOYKM [0 NJIOCKOCTW. [leprneHanKynsp u
Mexzay npsiMoin un Hak/IoHHad. Teopema 0 Tpex nMepneHAnKynapax. Yron
MN/I0CKOCTbIO MeXay MPSMOI 1 NIOCKOCTbHO.
Tema 2.6. TeopeTuueckoe 3aHATHE. [ByrpaHHbIl yron.
[ByrpaHHbIi yron.  MepneHanKyNspHOCTb NIOCKOCTEN
MepneHankynap-  [yrpaHHblidi yron. JIMHerHbIA yron ABYrpaHHOro yrna.
HOCTb NNOCKOCTEA  [Mpu3HaK  MepneHAMKYNSpHOCTM  ABYX  TM/IOCKOCTEA.
MapannenbHoe  NPOEKTMPOBaHWE UM €ero  CBOWMCTBA.
OpToroHasibHOe NPOeKTUPoBaHWe. nowais OpTOroHa/IbHOW
npoeKumun.
MpakTuuyeckoe 3aHATMe Ne5. PelleHMe 33ga4y C
NPUMEHEHNEM MPU3HAKOB W CBOWCTB Mapasiie/lbHbIX |
neprneHANKYNAPHbIX NPSMbIX WU NIOCKOCTEN

MpakTuueckoe 3aHATUe Ne6. PelleHne 3aja4y Ha
HaxoXaeHwe ABYrpaHHOro yrna

Pasgen 3. KoopagnHaTtbl M BEKTOPbI

Tema 3.1. TeopeTuueckoe 3aHATue. [1pAMOYrosibHas [AekapToBa
JekapToBbl cucTema KOOpAMHAT B MPOCTPaHCTBe

KOOpAMHATbLI B [MpaMoyronbHas  [ekapToBa CUCTEMa KOOpPAMHAT B
NPOCTPaHCTBeE. npocTpaHcTBe. PaccTosHWe MeXay [ABYMS  TOUYKaMu.
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OK 04, OK 05, J1P8, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MPS55, MP56, MP57, P61, P69,
MPy1, NPy14, MNMPy15

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, INMP61, P69,
MPy1, NPy14, MNMPy15

OK 01, MK 1.4, NP14, NP23, N1P24,
NnpP25, NP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP61, MNP69, MPy1, MNMPy14
OK 01, MK 1.4, NP14, NP23, N1P24,
NnpP25, NP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MNP61, MNP69, MNPy1, NMPy14

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, INMP613,
MPy17



PaccTosHue

Mexay AByMA
TOYKaMW.
KoopauHatbl
cepeaunHbl 0Tpe3Ka
Tema 3.2.

BekTopbl B
MPOCTPaHCTBE.
Yron mMexay
BEKTOpaMMu.
CkansapHoe
npounsBsefeHune
BEKTOPOB

KoopauHaTbl cepefnHbl 0TPe3Ka.

TeopeTuueckoe 3aHATUe. BEKTOpbl Ha MMOCKOCTM U B
npocTpaHCTBe

lMoHATME BekTOopa. BekTopbl Ha NIOCKOCTM W B
npocTtpaHcTee. Mofynb BeKTOpa. PaBeHCTBO BEKTOPOB.
[eiicTBus Hafg BeKTOopamMu B npocTpaHcTBe. [paBuno
TPeyronbHNKa, napasnnenorpamma, NNOMaHOMA.
KomMnnaHapHble BeKTOpbl, NpaBWIO nNapannenenvnesa.
KoopauHaTbl BEKTOpa Ha M/IOCKOCTU W B MPOCTPaHCTBe.
[enctensa Hag BeKTopaMu, 3afaHHbIMK KOOpAMHAaTaMu, Ha
NIOCKOCTM W B MpocTpaHcTBe. [lpocTeilume 3agaun B
KoopZmnHaTax

TeopeTqueCKoe 3aHATUE. PasnoxxeHne BEKTOpa Ha
MJI0CKOCTU 1 B MPOCTPAHCTBE

Pa3noXeHne BeKTOpa Ha M/IOCKOCTM W B MPOCTPAHCTBE MO
38[laHHbIM  Hanpae/eHNAM. KoopauHatel  BeKTopa.
OpTOHOPMMPOBaHHbIA 6asnc. PasnoxxeHWe BeKTOopa Ha
MJIOCKOCTM WU B TMPOCTpaHCTBe MO  33AaHHbIM
HanpaeneHuaAM. HaxoXgeHue KOOpAMHAT BeKTopa B
3afjaHHOM 6a3sunce

TeopeTuueckoe 3aHsTue. CKanapHoe npou3BeaeHne
BEKTOPOB

CkangpHoe npowu3BedeHVe BEKTOPOB, WCMOMb30BaHMe
CBOWMCTB CKa/IAPHOr0 Mpou3BefeHns. YToNn Mexay AByMS
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«

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P61, MNP613,
MPy17

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, T1P61, MP613,
MPy17

OK 04, OK 05, J1IP8, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P61, NP613,
MPy17



BeKTopamu. MpoeKLms BeKTopa Ha ocb. BblumcneHue yrnos
MEX/y MPAMBIMUA W NIOCKOCTSAMU.

TeopeTuyeckoe  3aHsaTWe.  BEKTOPHO-KOOPAMHATHbLIN
MeToq

BeKTOpHO-KOOPANHATHbI MeTOf

MpakTuueckoe 3aHATMe Ne7. T[lpuUMeHeHMe MeTo4a
KOOpAMHAT Mpu  peleHnn npakKTUKO-0pUEHTUPOBAHHbIX

3aaay

Pa3nen 4. OCHOBbI TPUTOHOMETPUU. TPUTOHOMETPUYECKUNE PYHKL KN

Tema 4.1.
TpuroHomeTpuye-
CKne (PyHKuun
MPOW3BO/ILHOIO
yrna, uicna.
PagnaHHas n
rpagycHas mMepa
yrna

Tema 4.2.
OCHOBHble
TPUTOHOMETPUYE-
CKMe TOXAecTBa
Tema 4.3.
®dopmynbl
npuBefeHns

TeopeTnueckoe 3aHATHe. TPUTOHOMETPUYECKME (PYHKLMM
4MCMNOBOro aprymeHTa

PagnaHHaa mepa yrna. 10BOpPOT TOYKWM BOKPYr Hayania
KoopauHat. OnpefeneHne cuHyca, KOCMHYCa, TaHreHca u
KOTaHreHca. 3HaKM CMHyCa, KOCMHYyCa, TaHreHca Wu
KOTaHreHca no 4eTsepTaM. 3aBUCUMOCTb MEXY CUHYCOM,
KOCVMHYCOM, TaHFEHCOM W KOTaHreHCOM OZHOro 1 TOro Xe
yrna

TeOpeTI/I‘-IeCKoe 3aHATNE. OCHOBHble
TPUrOHOMETPUYECKME TOXKAECTBA

TpuroHomMeTpryecKme ToXaecTBa

TeopeTnueckoe 3aHsaTue. DOPMY bl NPUBELEHNS
CUWHYyC, KOCWHYC, TaHreHC W KOTaHreHc YrnoB a u - a.
dopmy bl NpuBeaeHNs
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OK 04, OK 05, JIP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP61, MP613,

MPy1, MPy17

OK 01, MK 1.4, P14, NP23, NP24,
NP25, 1IP26, MP1, MP2, MP3, MP4,

MP5, MP6, MP12, MPU, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP61, MP613, MPy1, MPy17,

MPy18

OK 04, OK 05, /1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P65

OK 04, OK 05, J1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, TPy7

OK 04, OK 05, /1P8, J1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TPy7



Tema4.4.

CuHyC, KOCUHYC,
TaHreHC CyMMbI U
pasHoCTK ABYX
yrnos

CVHYyC 1 KOCKHYC
[IBOVHOIO Yyrna.
dopmyrbl
MOSIOBUHHOIO Yyrna

Tema 4.5.
DYHKUMM, KX
CBOWCTBA.
Cnoco6bl 3afaHns
(hyHKUMIA

Tema 4.6.
TpuroHomeTpuye-
CKMe (hyHKUMMU, nX
CBOWCTBa U
rpagmkm

TeopeTuueckoe 3aHaTue. CUHYC, KOCUHYC W TaHreHc
CYMMbI 1 Pa3HOCTU [BYX aprymMeHTOB

CUHYC M KOCMHYC CYyMMbl W PasHOCTU aprymeHTOB.
TaHreHc CyMMbl M pasHOCTU apryMeHTOB.

TeopeTuueckoe 3aHaTue. POPMy/bl JBOVHOIO apryMeHTa
Mpeobpa3oBaHMe W  BbIYMUC/IEHWE UMUCNOBbIX 3HAYEHWI
TPUrOHOMETPUYECKMX  BbIPXKEHUA C  WUCMO/b30BaHMEM
(hopMyn  ABOMHOrO aprymeHTa, (OpPMyn  MOHMKEHUS
CTENeHMN.

TeopeTuueckoe 3aHaTue. [lpeobpa3oBaHMe  CyMMbI
TPUrOHOMETPUYECKUX (PYHKLMIA

Mpeobpa3zoBaHue CyMMbl TPUTOHOMETPUYECKUX (DYHKLWIA B
Npoun3BeseHNe 1 NPOU3BELEHNS B CYMMY

Teopetnueckoe 3aHsaTue. PYHKUUW, UX CBOWNCTBA.
Cnocobbl 3agaHns (hyHKUWi

O6nacTb onpefeneHNs N MHOXECTBO 3HAYEHUI PYHKLWIA.
YETHOCTb,  HEYETHOCTb,  MEPUOAUYHOCTb  (PYHKLMIA.
Cnoco6bl 3agaHns yHKLNIA

TeopeTuueckoe 3aHsTue. TPUTOHOMETPUYECKME (YHKLMN
Yy = COS X, Y = Sin X, X CBOMCTBa U rpatinkm

Ob6nacTb  onpeaeneHMs N MHOXECTBO  3HaYeHWI
TPUrOHOMETPUYECKUX (DYHKUWIA. YETHOCTb, HEYETHOCTD,
NnepuoaNYHOCTb TPUTOHOMETPUYECKNX (hYHKUWIA,
CsolicTBa 1 rpatmkn QyHKUMIA y = oS X, Y = sin X.
TeopeTuueckoe 3aHaTue. TPUTOHOMETPUYECKME (YHKLMN
y =tg X, Y = ctg X, UX CBOWCTBa U rpagmku

Ob6nactb  onpefenieHNss M MHOXECTBO  3HAYEHWA
TPUrOHOMETPUYECKUX (DYHKUMIA. YETHOCTb, HEYETHOCTD,
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OK 04, OK 05, J1P8, /1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TPy7

OK 04, OK 05, /1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, TPy7

OK 04, OK 05, /1P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, INPy7

OK 04, OK 05, J1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P64, INPy8

OK 04, OK 05, /1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, P65, INMPy8

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



Tema 4.7.
MpeobpasoBaHue
rpanKoB
TPUroHOMeTpUuYec-
KX hYHKLWIA

Tema 4.8.
TpuroHomeTpuye-
CKMEe YpaBHeHus U1
HepaBeHCTBa

MepuoaNYHOCTb TPUrOHOMETPUYECKUX (DYHKLIWIA.
CsoMcTBa M rpadivkn PyHKUMIA y = tg X, Yy = Ctg X.
TeopeTuueckoe 3aHaTue. [lpaBuna npeobpasoBaHms
rpaMKoB TPUrOHOMETPUYECKUX (DYHKLMIA

MpakTuueckoe 3aHaTue Ne8. MpeobpaszoBaHue rpagrikos
TPUrOHOMETPUYECKUX (DYHKLMI

MpakTnyeckoe 3aHATUE Ne 9. OnwucaHwne
NPOU3BOACTBEHHbLIX MPOLECCOB C MOMOLLbIO  rpadmkos

(hyHKL M

TeopeTnyeckoe 3aHsTMe. APKKOCUMHYC 4ucna. PelleHve
NPOCTEMLLMX YPAaBHEHWIA COS X = a

MoHATMe apKKocuHyca 4ucna. [lpocTeiilee ypaBHeHMWe
cosX=a

TeopeTnueckoe 3aHaTue. APKCUHYC uucna. PelueHue
NPOCTEMLLMX YPaBHEHWIA Sin X = a

MoHATHe apKcuMHyca uncna. MpocTelillee ypaBHeEHWe  Sin X
=a

TeopeTuuyeckoe 3aHsiTue. APKTAHIEHC U apKKOTaHreHC
ymcna. PelleHne NPOCTEMLLMX YpaBHEHWUIA tg X = a U Ctgx
=a

MMoHATMEe  apKTaHreHca M apKKOTaHreHca  4ucra.
MpocTeiwmne ypaBHeHMs tgx =aunctgx=a
KoHTponbHasa paboTa

TeopeTuyeckoe 3aHsaTue. PelleHNe TPUroHOMETPUUYECKNX
YPaBHEHWI METOAOM Pas3fiOXKeHUs Ha MHOXWUTENN U
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OK 04, OK 05, /IP8, /P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP65, MPy8
OK 04, OK 05, JIP8, /P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP65, MPy8
OK 01, MK 1.4, NP23, NTP24, NIP25,
MP1, MP2, MP3, MP4, MP5, MP6,
MP12, MP13, MP17, MP18, MP19,
MP65, MPy8
OK 04, OK 05, JIP8, /P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MPy6,
MPy7
OK 04, OK 05, /IP8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MPys6,
MPy7

OK 04, OK 05, JIP8, /1P33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP63, NMPy6,
MPy7

OK 04, OK 05, /1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,



Tema 4.9.
Cucrtembl
TPUroHoMeTpu4ec-
KVX ypaBHEHWUi

METOZOM BBEAEHUS HOBOW MepeMeHHOM

MeToa pasnoXeHuss Ha MHOXuUTenu. MeToq BBefeHUs
HOBOW NepemMeHHOIA.

TeopeTuueckoe 3aHaTue. PelleHne TpUroHOMeTPUUYECKNX
YPaBHEHWIA C NOMOLLbIO YHVBEPCAIbHOW NOACTaHOBKYM
YHuBepcasibHas TPUroHOMeTpUYecKas noacTaHoBKa.
TeopeTnyeckoe 3aHATHe. OpHopoaHble
TPUrOHOMETPUYECKMNE YPaBHEHNSA NEPBOI CTENEHN
OfHOpoAHblE TPUFOHOMETPUYECKUE YpPaBHEHUSI MepBOi
CTEneHu.

TeopeTunyeckoe 3aHATHe. OpHopoaHble
TPUrOHOMETPUYECKME YPaBHEHNSA BTOPOI CTEMEHN
O[fHOpPOAHblE TPUrOHOMETPUYECKME YpPaBHEHUSI BTOPOM
CTENeHu.

MpakTnyeckoe 3aHATUE Ne 10. PeLueHns
TPUrOHOMETPUYECKNX YPaBHEHWIA OCHOBHbLIMI METOAaMM

TeopeTuueckoe  3aHATWe.  PelleHMe  MPOCTEMLIMX
TPUTrOHOMETPUYECKNX HEPABEHCTB

TeOpeTI/I‘-IeCKOG 3aHdTWNeE. PEUJEHl/le CUCTEM
TPUrOHOMETPUYECKMX YPaBHEHUIA

Pasgen 5. KomnnekcHble yncna

Tema 5.1.
KoMMieKcHble

TeopeTnyeckoe 3aHATHUE. KomnnekcHble 4ucna B
anirebpavyeckoli opwme.
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MP55, MP56, MP57, MNP63, MNPy7

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

OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, IMP63, MPy7

OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MPy7

OK 04, OK 05, JIP8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MPy7
OK 04, OK 05, J1IP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MNPy7

OK 04, OK 05, /1P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, IMP63, IMNMPy7

OK 04, OK 05, /1P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,



yncna

MoHATE  KOMM/EKCHOTO  uucia. ConpsiXKeHHbIe
KOMM/IEKCHbIE UMCa, MOAY/Mb WU apryMeHT KOMM/IEKCHOro
uicna. AnreGpauueckas (opma 3anmMcu  KOMMIEKCHOTO
uncna

TeODETI/I‘-IeCKOG 3aHATNE.
VHTepnpeTaLus KOMMAEKCHOro Y1cna

["'eomeTpuryeckas

TeopeTnueckoe 3aHAaTUe. TPUrOHOMETpPUYECKad opma
3anmcm KOMMJeEKCHOro 4ymcna

TpI/IFOHOMeTpVI‘-IeCKaFI cbopma 3arnncn KOMMJIEKCHOT 0 4uncra
N OEACTBUS Hal HAMM

TeopeTudeckoe 3aHsTue. KOMMMEKCHble 4ucna WU
KBafpaTHble YpaBHeHus

PelleHne KBadpaTHbIX YpaBHEHWA C OTpuULATE/bHbIM
3Ha4YeHNeEM ANCKPUMUNHaHTa

TeopeTnyeckoe 3aHATUeE. Bo3Bep,eH|/|e KOMMNJIEKCHOTO
ynucna B CTeneHb

MpakTuueckoe 3aHATMe Nell. BbINOMHEHWe pacyeToB C
MOMOLLIbHO KOMMJIEKCHbIX YKnCen

Pasnen 6. MpoussogHaa GyHKUUK, ee MTPUMEHEHNE

Tema 6.1.
[MoHaTHe
NMPOU3BOAHON.
dopmy/bl 1

TeOpeTI/I‘-IeCKoe 3aHdATWNE. nOCﬂeAOBaTe.I'IbHOCTVl.
Cnoco6bl 3agaHns 1 CBOWMCTBA.
MocnegoBaTenbHocTM. Cnocobbl 3afjaHusi U CBOICTBA

YNCJ/I0BbIX I'IOCJ'IG,EI,OB&TGI'IbHOCTGVI. beckoHeuHo
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MPS55, MP56, MP57, TPy11

OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MNPy11

OK 04, OK 05, J1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MPy11

OK 04, OK 05, J1P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MPy7, MNMPy11

OK 04, OK 05, J1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MNPy11
OK 01, MK 1.4, IP23, NP24, IP25,
P26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MPy11, MPy18

OK 04, OK 05, /1P8, J1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, TPy9



npasuna

AnhdepeHumpoBa-
HWS

ybblBaloLLlas reomeTpuyeckas nporpeccus M eé cymma.
BbluncneHne 4neHoB nocnefoBaTe/lbHOCTU
TeopeTuueckoe 3aHaTue. [loHATME O  npegene
nocnefoBaTeNlbHOCTY

lNoHATME O npedene nocnegoBaTenbHOCTU. Teopembl O
npegenax nocnegosatenibHocTen. CBOMCTBA OECKOHEYHO
MaJlbIX 1 6ECKOHEYHO BOMbLUMX BENNYNH

Teopetuueckoe 3aHaTue. MMOHATME O Npesene QyHKLUN
Mpefen YyHKUMM B TOUKE N HA BECKOHEYHOCTU. Teopembl
0 Npefenax PYHKUUA. PacKpbITe HeonpeLeleHHOCTEN
Teopetnueckoe 3ausatue. [lOHATME O MNPOU3BOLHOMN
(yHKUMN

3agaumn, nNpuBoAALME K MOHATUIO NMPOM3BOAHON. 3ajaya o
cKopocTu  fBwKeHusi.  OnpegeneHne  MPOW3BOLHOMN.
3aBMCUMOCTb mexay HeNpPepbIBHOCTbIO n
AnddepeHUMpPYEMOCTbIO. Cxema BbIYNCNEHS
NPOU3BOAHOW. TPOM3BOAHbIE 3/1EMEHTAPHbLIX (PYHKLMNA.
Teopetuueckoe saHaTue. Npasuna gudpdgepeHunposaHns
OcHOBHble npasuna avgpepeHumposaHms. MNMpons3soaHasn B
TOUKe

TeopeTuueckoe 3aHaTue. [1pON3BOAHAS CNOXHOW U
06paTHOM (PYHKLMIA

MpaBuna HaxoXaeHns NPON3BOAHONM CIOXKHOM 1 06paTHON
(hyHKLMIA

TeopeTuueckoe 3aHsaTue. BbluMcneHne NponsBoaHbIX
BbluncneHve  NpPoOM3BOAHLIX € MOMOLLbIO  NpasBun
AnhhepeHUMpoBaHUS

TeopeTuueckoe 3aHaTue. BblUMCIEHNE NPOU3BOAHBIX
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OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, T1Py9

OK 04, OK 05, /1P8, P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TPy9

OK 04, OK 05, J1P8, J1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, T1P64, MNPyHO

OK 04, OK 05, J1P8, J1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, P64, MNPyHO

OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, P64, NPyHO

OK 04, OK 05, J1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P64, INMPytO
OK 04, OK 05, J1P8, J1P33, MP28,



Tema 6.2.
[MoHATME O
HenpepbIBHOCTYU

(OYHKLUNN.

Tema 6.3.
"eOMeTPUYECKMIA U
(hM3MYeCKunii
CMbIC/
NPON3BOAHONA

Tema 6.4.
MOHOTOHHOCTb
(hyHKUMN. TOUKM
3KCTpemyma

C/OXKHbIX PYHKLMIA

BbluncneHne Npon3BOAHbIX CMOXHBIX (YHKLMN
TeopeTuueckoe 3aHaTue. [MOHATME O HeNpepbIBHOCTYU
hYHKLMM

MoHATHE HenpepbIBHON PyHKLUMKU. CBOINCTBA HEMpPEpPbIBHOM
(yHKLMN. CBA3b  MeXAy  HenpepbiBHOCTBIO W
AnhhepeHUMPYeMOCTbO (DYHKLMK B TOUKe
TeopeTuueckoe 3aHaTue. TOUYKM pa3pbiBa
Knaccuiukawms Touek paspbisa

TeopeTuueckoe 3aHaTMe. YPaBHEHME KacaTe/lbHOW K
rpadmky QyHKLUMM

[eOMETPUYECKNA  CMbIC/T  MPOWM3BOAHON  (PYHKUMK -
YrNoBOW KO3((MLUMEHT KacaTeNlbHOM K rpadmky (yHKLMK
B TOYKE. YpaBHEHVe KacaTe/lbHOW K rpadky (yHKUWMW.
ANTOPUTM  COCTaBfIEHWSI  YpaBHEHMSI  KacaTe/lbHOM K
rpacuky QyHkumnn y=F(x)

MpaKTnyeckoe  3aHATUE Nel2. PeweHve  3agad
(hM3nYecKoro  cofepXkaHus ¢ MOMOLLbIO  NepBOW
NPOV3BOAHOW

TeopeTuyeckoe 3aHsaTve. MOHOTOHHOCTL  (PYHKLMN.
TouKM 3KCTpemyma

Bo3pactaHne u© y6biBaHWE (YHKLMW, COOTBETCTBUE
BO3pacTaHus 1 yobIBaHWUSA (DYHKLMN 3HAKY NPOU3BOLHOWA
TeopeTnueckoe 3aHsaTue. 33[auyM Ha MakCUMym WU
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MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P64, NPytO

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P64, Py8,
MPyHO

OK 04, OK 05, N1P8, N1P33, MP28,

MP30, MP31, MP33, MP36, MP37,

MPS55, MP56, MP57, P64, TPy8,
MPytO

OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, 1MNP64, MNMPyHO

OK 01, MK 1.4, P23, P24, NP25,
P26, MP1, MP2, MP3, MP4, MP5,
MP6, MPHO, MP12, MP13, MP17,
MP18, MPIO, MP21, MP36, MP42,
MP46, MP64, MPytO, MPyHO
OK 04, OK 05, /1P8, NP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, NP64, MNPy8,
MPytO
OK 04, OK 05, NP8, JTIP33, MP28,



Tema 6.5.
HanbonbLuee un
HanMeHbLLIee
3HaYeHWS

(hyHKLMN

MUHUMYM
MpyMeHeHNe MPOM3BOAHOM K PELUeHWO 3aday  Ha
MaKCUMYM U MUHUMYM

TeopeTuueckoe 3aHaTue.  [1pOM3BOAHbIE  BbICLUMX
nopsiAKoB

BTopasi npon3BoaHas, eé reoMeTPUYECKNA 1 PU3NYECKNI
cMbIC/. Mpon3BOAHbIE BbICLLMX MOPSAKOB.

TeopeTuueckoe 3aHaTue. [1pUMEHEHWE MPOU3BOLHOM
BTOPOro NopsifiKa K nccnefoBaHmio QyHKLNI

MpMeHeHMe  MPOM3BOAHOW  BTOPOro  nopsgka K
ncCneaoBaHMIO  (YHKUMM Ha BbIMYKNOCTb rpadnka u
HaxoXaeHune To4ek nepervoba

TeOpeTI/I‘-IeCKoe 3aHATHUE. ACI/IMI'ITOTbI

MoHATNE aCUMNTOTbI, CNOCOObI X ONpeaeneHus.

TeopeTuueckoe 3aHaTue. ccnefoBaHne PyHKLNIA
O6Lan cxema uccnefoBaHUs (yHKLUMNA

TeopeTnueckoe 3aHaTue. [10CTpoeHMe rpadinKoB
Kcnonb3oBaHve 00LLEn cXeMbl UCCNefoBaHUA (YHKUUA K
MOCTPOEHMIO NX rPaUKOB.

TeopeTnueckoe 3aHsATue. Hambonbluee M HaMMeHbLUee
3HaYeHUs (PYHKLMK

HaXO)K,U,eHVIe HanboNbLIero M HaMMEHbLLEr0 3HAYEHWI
(DYHKLLWIA.

TeopeTnueckoe 3aHsTue. [lpUMEHEHWE NPOU3BOAHOM
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MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P64, INPy8,
MPytO
OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP64, MPytO,
MPy18

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P64, NPy8,
MPytO

OK 04, OK 05, /1P8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P64, MPyHO
OK 04, OK 05, N1P8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, T1P64, Py8,
MPyHO
OK 04, OK 05, /1P8, JTIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P64, MPys8,
MPytO

OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, INP64, MNPytO

OK 03, J1IP26, MP8, MP17, P64,



(hYHKLMM NpU peLLeHnn 3aa4 Ha ONTUMU3aLMIO
HaxoxaeHne HanbOoMblero M HaMMEHbLUEr0 3HAYeHUiA
(hYHKLMIA NpU peLLeHnm 3a4a4 Ha onTUMmM3aLuto
MpakTnyeckoe 3aHATHKE Ne13. HaxoxaeHwve
ONTUMa/IbHOro pe3ysibTaTa C MOMOLLbIO MPOV3BOAHON B
NpaKTUYeCKMX 3agadax

KoHTponbHaa paboTa

Pasgen 7. MHOrorpaHHuUKu v Tesia Bpaw,eHund

Tema 7.1.
MHororpaHHble
yribl. Boinyknble
MHOTOrpaHHMKM

Tema 7.2.
Mpusma

Tema 7.3.
Mapannenenuneg,
Ky6. CeueHune
Ky6a,
napannenenunnega
Tema 7.4.
Mupamnga

TeopeTnyeckoe  3aHsTHe. MHororpaHHble  yr/bl.
BbInyK/ble MHOrOrpaHHNKK

MHororpaHHble YIbl. lNoHATHE MHOrorpaHHuKa.
Bbinyk/ible MHOrorpaHHuku. Teopema Oiniepa. Pa3BépTka
MHOrorpaHHuKa. pasu/ibHble MHOrOrpaHHUKN
TeopeTuueckoe 3aHsaTue. [pusma

OnpegeneHve npusMmbl. [pamas M npaBuIbHas MPU3MBL.
HaknoHHas npusma. OCHOBHbIE 3/1EMEHTb!

TeopeTuueckoe saHatue. Mapannenenunes, Ky6.
Mapannenenunep, cBOMCTBA NPAMOYTro/IbHOro
napannenenunesa, kyb. CeyeHuve Kyba, napannenenunesa

TeopeTnueckoe 3aHsaTue. [NMpammnaa

OnpepneneHvie  nupammuibl.  lNpaBunbHas  nupaMuga.
YceuéHHas nupammnga. TeTtpasgp. OCHOBHblE 3/1EMEHTHI.
CeyeHne nupammnpbl.

TeopeTnyeckoe 3aHATHE. HaxoxaeHne  31emMeHTOB
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MPytO

OK 01, MK 1.4, NP23, NP24, N1P25,
NnpP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, INMP64, MNMPytO, MNMPy18

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P61, MP610,
MPy14

OK 04, OK 05, INP61, 1P610, MNPy14

OK 04, OK 05, N1P8, N1P33, MP28,

MP30, MP31, MP33, MP36, MP37,

MPS55, MP56, MP57, IMP61, MNMP610,
MPy14

OK 04, OK 05, /IP8, /TP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, MP610,
MPy14

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



Tema 7.5.

bokoBad 1 nonHas
NMOBEepPXHOCTb
NpPU3Mbl,
nupamunasbl

Tema 7.6.
CrvmmeTpua B
Ky6e,
napasnenenunege,
npusme, nupamuie

Tema 7.7.
LnnuHap, ero
COCTaB/sAOLLME.
CeueHue
UunnHapa
Tema 7.8.
KoHyc, ero
COCTaB/IAOLLME.

MHOrorpaHHMKOB

TeopeTuueckoe 3aHsATue. bOKOBaa 1 NOHaA NOBEPXHOCTb
npuU3Mbl, NMpammnpl

Mnowaas 6GOKOBOW M MOMHOW MOBEPXHOCTN  MPU3MBI,
nMpamugpl

TeopeTuyeckoe 3aHaTue. HaxoxaeHne 6GOKOBON W
MOMHOV NOBEPXHOCTY MPU3Mbl 1 NpaMUApbI

TeopeTnyeckoe  3aHATHe. CummeTpua B Kyo0e,
napannenenuneae, npusme, npaMuaie

CI/IMMeTpI/IFI OTHOCUTE/IbHO TOYKMW, I'IpFIMOI7I, MI0CKOCTW.
CummeTpus B Ky6e, napannenenunese, npusme, nupamunie
MpakTunueckoe 3aHAaTUe Nel4. [IpMMeHeHMe MeToAa
CMMMETPUN B 3ada4ax C NpakKTU4eCKNM cogep kaHnem

TeopeTuueckoe 3avaTue. LMAMHAP M ero OCHOBHblE
anemeHTbl. CeyeHune UmMnMHapa

LinnnHAap 1 ero ocHoBHbIe 3/1ieMeHTbl. OCHOBaHUS, BbICOTA,
obpasytoulas, passepTka. CeyeHns 1 pa3BEPTKN LUINHAPA.
OceBble CeYEeHMA N CeyeHus, napannenibHbleé OCHOBaHNIO
TeopeTuueckoe 3aHaTue. KOHYC, €ro cocTaBnswoLLMe.
CeueHue KoHyca

KoHyc n ero anemeHTbl. CeyeHune KoHyca (mapansenbHoe
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MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P61, MP610,
MPy14
OK 04, OK 05, /IP8, /TP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP61, MP610,
MPy14, MPy15
OK 04, OK 05, /IP8, /TP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP61, MP610,
MPy14, MPy15
OK 04, OK 05, /1P8, /TP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP61, MP610,
MPy14, MPy16
OK 01, MK 1.4, P14, NP23, /P24,
NP25, 7IP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP61, MP610, MPy14, MPy16

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P61, MP610,
MPy14

OK 04, OK 05, J1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, 1P61, MNP610,



CeueHne KoHyca

Tema 7.9.

YCeUYeHHbI KOHYC.

CeueHune
YCEeYEHHOro
KOHyca

Tema 7.10.
LLiap n cthepa, nx
ceyeHus

Tema 7.11.
bBokoBas 1 nonHas
NMOBEPXHOCTb
unnnHapa, KoHyca,
cthepsl

Tema 7.12.
bokoBasa 1 nonHasa
NOBEPXHOCTb
nupaMmal,
npU3Mbl

Tema 7.13.
MoHATME 06
o06beMe Tena.
OTHOLIEeHVe

OCHOBaHMIO N MPOXOAdLLee yepe3 BepLUNHY), KOHWYecKue
ceyeHns. Pa3BepTKa KOHyca

TeopeTuyeckoe 3aHATMe. YCEUYEHHbIN KOHyC. CeuyeHue
YCEUYEHHOro KoHyca

YceuyeHHbIn KoHyC. Ero ob6pasytowas n sbicota. CeyeHue
yCeUYeHHOro KoHyca

TeopeTuyeckoe 3aHATHUE. HaxoxaeHne  3nemMeHTOB
UMIMHAPA M KOHYCa

TeopeTuueckoe saHaTtue. LLap u cgepa, nx ceveHns
Lap u cdepa. BsavmHoe pacrionoxeHue cgepbl U
nnockocty. CeyeHwie LLapa, chepb

TeopeTnueckoe 3aHaTue. BOKOBas 1 NO/Hast NOBEPXHOCTb
UMAMHAPa, KOHyca, chepbl
BoKoBasi 11 MoMHas NOBEPXHOCTb LMMMHAPA, KOHYCa, chepbl

TeopeTnueckoe 3aHaTue. BOKOBas 1 NoMHas NOBEPXHOCTb
nupamuibl, NPU3MbI
BokoBas 1 NoHast NOBEPXHOCTb MUpamMUAbl, MPU3MbI

TeopeTuyeckoe 3aHAaTue. NoHATME 06 06BEME TENA.

O6beM Kyba 1 npsiMoyronbHoro napannenenuneaa. O6bem
npusmbl 1 uunHgpa. O6bEMbI MupaMuibl UM KOHYCa.
O6beM wapa. OTHOWeHNe O06BLEMOB MNOAOOHLIX Ten.
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MPy14

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, MP610,
MPy14

OK 04, OK 05, JIP8, /P33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, MP610,
MPy14

OK 04, OK 05, JIP8, /TP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, MP610,
MPy14

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

MP30, MP31, MP33, MP36, MP37,

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

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, 1P61, MP610,
MPy14, MPy15

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, MP611,
MPy15



06beMOB
NoA06HbIX TeN

Tema 7.14.
Kom6uHauum
MHOTOrpaHHMKOB U
Ten BpaLLeHus

"eOMeTpUYECKIIA CMbICN onpeaenuTens 3-ro nopsaka
TeopeTnyeckoe 3aHATHE. OTHoLeHne 06bEMOB
NofO6HbIX Ten

OTHOLLEHNEe 06LEMOB MOAOOHBLIX Ten. [TeoMeTpuyecKuii
CMbIC/ onpegennTens 3-ro nopsagaka

TeopeTuueckoe saHaTue. KombmHauum MHOrorpaHHMKOB
1 Ten BpaLleHns

KomOuHaLmmn reoMeTpuyeckmx Ten

MpakTnyeckoe 3aHATME Nel5. PeweHne  3agay
NMPUKNaQHOro XapakTepa Ha BbIYMCMEHWE MAoLLaaei
I'IOBGpXHOCTEVI reOMeTpNYeCKnX Ten

MpakTnyeckoe 3aHATMKE Nel6. PeweHne  3apay
NPUKNaZHOrO  XapakTepa Ha  BblYWAC/IEHWE OOBLEMOB
HOBerHOCTeVI FreOMETPUYECKNX TEN

MpakTnyeckoe 3aHATUE Nel7. Vicnonb3oBaHue
KOMOMHaUMn  MHOrOrpaHHMKOB WM Te/l  BpaweHus B
MPaKTUKO-OPMEHTUPOBAHHbIX 3a4adax

KoHTponbHada paboTa

Pasnen 8. NMepBoob6pasHasa PYHKUMUN, ee TPUMEHEHNE

Tema 8.1.

TeopeTuueckoe 3aHaTue. [lepBooGpasHas  yHKLMN.
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OK 04, OK 05, JIP8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P61, MP611,
MPy15
OK 04, OK 05, JIP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP61, MP610,
MPy14
OK 01, MK 1.4, NIP23, NP24, JIP25,
NP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP61, MP610, MPy14, MPy15,
MPy18
OK 01, MK 1.4, IP23, /IP24, JIP25,
NP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, P61, MP610, MPy15, MPy18
OK 01, MK 1.4, P23, /IP24, P25,
NP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MPW, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP61, MP610, MPy14, MPy18

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



MepBoo6pa3Has
(OYHKLUMN.
lNpasuna
HaxoXaeHuns
nepBo06pasHbIX

Tema 8.2.
HeonpeaeneHHbIN
NHTerpan

Tema 8.3.
Mnowaab
KPVBO/IMHEHOW
Tpaneyuu.
®opmyna
HbloTOHa -
NenbHnua
Tema 8.4.
BbluncneHue
onpefeneHHoro
NHTerpana

MpaBmna HaxoXxaeHus NepBoobpasHbIX

3aia4a 0 BOCCTAHOB/IEHMN 3aKOHA [ABUXKEHWS MO U3BECTHOM
ckopocTw. TloHATUE WHTerpupoBaHusi. O3HaKOM/IEHUE C
MOHATMEM WHTErpana W nepBoobpasHoOn AN PYHKUUM
y=f(X). PelueHue 3agay Ha CBSi3b MepBOOOPa3HON U ee
NPOV3BOAHOW, BbIMUC/EHNE MNepBOO6pPasHOM ANs AaHHOWA
(yHKUMKM.  Tabnuua  opmyn 41 HaXOXAeHWS
nepeoobpasHbIX.  M3yyeHne  npaBuia  BblYMCNEHWS
nepBoo6pasHoi

TeopeTuueckoe 3aHAaTue. HeonpegeneHHbIA MHTerpan
HeonpeaenéHHblid nHTErpan 1 ero cBoicTea. VHTerpansbl
oT OCHOBHbIX aNeMeHTapHbIX (YHKLNIA.
HenocpeacTBeHHOE NHTErPUPOBaHNE

TeopeTuueckoe saHaTue. HaxoxaeHvue HeonpeaenéHHOro
NHTEerpasa MeToLOM 3aMeHbl NepeMeHHO

WHTerpmpoBaHue hyHKLMIA METOLOM 3aMeHbl NepeMeHHOIA.
TeopeTuyeckoe 3aHaTue. [lnowaas KPUBOIUHEHOW
Tpaneuuun. ®opmyna HotoToHa - JleibHMua

3agaun, npuBOAALLME K MOHATMIO  OMNpefesieHHOro
MHTerpana - O BbIYWACMEHWUN MJIOWAAN KPUBOIMHEHOM
Tpanewumn, 0  TMepemeLleHnn  TOUKW. MoHsATHNe
onpefenéHHoro  uHTerpasa.  dopmyna  HbHOTOHa—
NeinbHunua

TeopeTuueckoe 3aHATUe. BblUMCNEHME oONpeaeneHHOro
NHTerpana

BbluncneHnme WHTerpasioB MeTOLOM HernoCpefCTBEHHOrO
WNHTErpupoBaHus.

TeopeTuueckoe 3aHsATUe. BbluMCNeHWe onpeneneHHoOro

43

MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, T1P64, INMPyHO

OK 04, OK 05, /1P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, P64, MNMPytO

OK 04, OK 05, J1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, 1P64, MNMPytO

OK 04, OK 05, J1P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, T1P64, MNMPyHO

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

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



NHTErpana MeToaoM 3aMeHbl NEPEMEHHOM

BbluncneHne MHTErpasioB METOA0M 3aMeHbI NepeMeHHOIA
TeopeTuueckoe 3aHsTue. [1pUNOXKEHNS onpefeneHHOro
MHTEerpasa

CeOMeTPUYECKNIA N (DU3NYECKWIA CMbIC/T OMpeAeneHHOro
NHTerpana

MpakTnyeckoe 3aHATUE Nel8. PelieHne  3agau
reoMeTpmn4yeckoro coaep>xaHuns c MOMOLLbIO
onpefenéHHOro nHTerpana

MpakTnyeckoe  3aHATHE Nel9. PelleHne  3agjad
(h131YEeCKOro CcofepXaHuss C MOMOLLbH OMpeaenéHHOro
MHTErpaia

KoHTponbHasa pa6oTa

Pasgen 9. CteneHn n KopHu. CTeneHHaa QyHKLUNSA

Tema 9.1.
CrteneHHas
(hyHKLMA, ee
CBOWCTBa

TeopeTuyeckoe 3aHaTue. KOPHW N-O CTeneHn u3
[leNCTBUTENBLHOMO YMcna

[MOHATNE KOPHA N-0iA CTeneHn U3 AeMCTBUTEIbHOTO Ymncha.
TeopeTuueckoe 3aHaTue. @PyHKUMN Yy = VX |, UX
CBOICTBA U rpauKu.

PyHKUMM Y = VX KX CBOWCTBA U rpafuKu.

TeopeTuueckoe saHaTme. CBOMNCTBA KOPHS N-i1 CTEMEHMN.
CsoiicTBa KOpHS  n-il  cTeneHn.  [MpeobpasoBaHue
BbIP&XXEHWA C KOPHAMW N-0il cTeneHun. [MpeobpasoBaHue
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MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, P64, MNPyHO

OK 04, OK 05, J1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, T1P64, INMPytO

OK 01, MK 1.4, J1IP14, NP23, J1P24,
npP25, N1P26, MP1, MP2, MP3, MP4,
MP5, MP6, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, P64, MNPyHO, MPyHO
OK 01, MK 1.4, NP23, NP24, J1P25,
NnP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, P64, MNPyHO, MNMPy18

OK 04, OK 05, J1P8, NP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, INP62, MNPy6
OK 04, OK 05, N1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, IMP62, INMPy6,
MPy8
OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP62, MPy6



Tema 9.2.
CsolicTBa CTeNeHn
C pauyMoHanbHbIM U
[eCTBUTENbHbIM
nokasaTensmu

Tema 9.3.
PeLueHwne
MppaumoHabHbIX
ypaBHeHUI 1
HepaBeHCTB

MppaLMoHa/IbHbIX BbIPKEHWIA.

TeopeTnueckoe 3aHsaTue. CTENEHN C pauMOHaNIbHLIM U
[elCTBUTE/bHbIM MOKa3aTe/iaMm

CTeneHn c LenbiMK NokasaTensamu, ux csoinctea. CreneHu
C paLOHa/IbHbIMU 1 [eACTBUTE/bHBIMU MOKa3aTensmMu, ux
CBOICTBa

Teopetnueckoe 3aHaTue. CTeneHHble, QYHKUAN, KX
CBOICTBa U rpadmKkm

OnipesieneHvie cTeneHHON QyHKLyn. CBOMCTBA U rpafmKu
CTEeneHHbIX (PYHKLMIA B 3aBMCMMOCTM OT BU/a NoKasaTens
TeopeTuueckoe 3austue. [ papuueckme MeToLbl peLLeHns
YPaBHEHUA W HEPaBeHCTB, COZepXallux CTeneHHble
(OyHKUMN

I"padmyeckne MeTOLbl peLleHns YpaBHEHWUI Y HEPaBEHCTB,
coZiepxxaLLmx CTeneHHble PYHKLMK

TeopeTuyeckoe 3aHATue. PelleHne nppaUMOHaIbHbIX
ypaBHeHUI

PaBHOCWNBLHOCTL MPPALMOHANbHBIX YpaBHeHUA. MeTojbl
NX peLleHns. PeLleHrie ppaLmoHa/ibHbIX YpaBHEHWI
TeopeTnueckoe 3aHaTue. PelleHVE VppaLyOHabHbIX
HepaBeHCTB

PaBHOCU/IbHOCTb MPpaLyoHa/bHbIX HepaBeHCTB. MeTogpbl
UX peLleHns. PelleHrie nppauyoHaibHbIX HEPaBEeHCTB

Pasnen 10. NMokasaTenbHasa PyHKLUKUA

Tema 10.1.
NokasaTe/ibHas
(OYHKUWSA, ee
CBOWCTBa

TeopeTuueckoe 3aHaTme. [loKasaTeNlbHble (PYHKUUM, WX
CBOICTBa U rpadimkm

CTeneHb C NPou3BO/IbHLIM AEACTBUTENIbHBLIM MOKa3aTeNeM.
Moka3zaTesibHas (hyHKLMS, ee CBOMCTBA rpaduK.

45

OK 04, OK 05, /1P8, J1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP62, NPy6

OK 04, OK 05, /1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, 1P62, 1NP65

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P63, MNP62,
P65, MNPy8

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, IMP62, MP63,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP62, MNP63,
MPy7

OK 04, OK 05, J1IP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TP65, TPy6



Tema 10.2.
PewleHne
nokasaTte/ibHbIX
ypaBHeHWI ©
HepaBeHCTB

Tema 10.3.
Cucrembl
nokasare/ibHbIX
ypaBHeHWI

TeopeTuyeckoe 3aHaTUe. PelleHMe  MoKas3aTe/bHbIX
YpaBHeHW

PeLueHue nokasare/ibHbIX ypaBHEHI METOAOM
ypaBHMBaHUA MNoOKasaTefieil, MeTO4OM BBeEHWUS HOBOM
nepemMeHHOI.

TeopETI/I‘-IECKOB 3aHdTune. PelueHue NMOKa3aTe/IbHbIX
HepaBeHCTB

PeLleHWe NokKasaTe/lbHbIX HEPaBEHCTB

TeopeTuueckoe saHsaTue. [pagmyeckme MeToapl peLLeHns
YPaBHEHUA W HepaBeHCTB, COAepXalmx MoKasaTe/bHble
(OYHKUMN

PelleHne nokasaTe/lbHbIX YpPaBHEHUA W HEPaBeHCTB
(hYHKUMOHaNbHO-TpaiuyecKMM MeTOLOM.

TeopeTuveckoe 3aHATHeE. PeLueHve cucTem
nokasaTe/lbHbIX YpaBHEHNIA

PeLLeHWe cucTeM MoKasaTe/lbHbIX YpaBHEHWIA
MpakTuyeckoe 3aHaTMe Ne20. PelleHMe noKasaTenbHbIX
YPaBHEHWUIA, CUCTEM YPaBHEHWIA

MpakTuuveckoe 3aHaTue Ne21. PelleHMe noKasaTeNbHbIX
HEepPaBEHCTB

Pasgen 11. Jlorapndmebl. JlorapnpmMmmnyeckaa pyHKuLmMA

Tema 11.1.
Norapudm uncna.
CsolicTBa
norapvpmoB

TeopeTuueckoe 3aHaTue. Jlorapudm ymcna

MMoHaTMe norapudma ymcna. OCHOBHOE fiorapudMuyeckoe
TOXAecTBO. PopMmyna nepexoda OT /IOraputmos Mo OAHOMY
OCHOBAHWKO K forapudMaM Mo Apyromy  OCHOBAHMIO.
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OK 04, OK 05, /1P8, N1P33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P63, TPy6,
MPy7

OK 04, OK 05, J1P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, IMP63, MNPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP63, P65,
MPy8

OK 04, OK 05, J/1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, IMP63, MPy7
OK 04, OK 05, J/1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MPy7

OK 04, OK 05, J1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TP63, IMPy7

OK 04, OK 05, J1IP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TP62, MNPy6



Tema 11.2.
Norapugmmyeckre
(OYHKUMK, KX
CcBOWCTBa U
rpagpukmu

Tema 11.3.
MpocTeliwne
norapugmmnyeckune
ypaBHeHUA

Tema 11.4.
PeLleHne
norapummnyecknx
HepaBeHCTB

[JecATnYHble M HaTypanbHble noraputmbl. pescTasneHve
norapmgma ¢ NPou3Bo/IbHLIM OCHOBaHVEM Yepe3 JeCATUYHbIE
7 HaTypa/ibHble. CaolicTBa norapuegMos.
NorapummpoBaHe ¥ NOTEHUMPOBaHWE asirebpanyecknx
BblpakeHWA.  BbluvMcneHne  forapugma uucna C
MPOW3BO/IbHbIM OCHOBaHMEM

Teopetuueckoe 3aHaTue. Jlorapummyeckne QyHKUNM,
NX CBOWCTBA U rpatnkm

NorapumMmuueckas yHKLMA, ee CBOWCTBA, rpaduk.

TeopeTnyeckoe 3aHATHE. MpocTeiiwmne
norapuMmnyecKune ypaBHeHus

MoHATMA NpOCTeALIMX  NOrapuMUYECKMX  YPaBHEHWIA.
OCHOBHble Teopembl MPUMeHEHMA MeTOZ0B
norapugMmMpoBaHns 1 NOTEHLMPOBAHMS.

TeopeTuueckoe 3aHsTue. PelleHMe 0rapuPMmuyecKnx
yPaBHEHNIA

MeTog 3aMeHbl NepeMeHHbIX

TeopeTnueckoe 3aHaTue. PelleHMe norapuMmyeckmnx
HEepaBeHCTB
PeLleHVe NorapuMmUUecKX HepaBeHCTB

TeopeTuyeckoe saHaTue. [padinyeckme MeToflbl peLleHms
YPaBHEHWIA 1 HEPABEHCTB, COAEPXKALLX NOrapuMUUECKme

(hyHKUMN
PelleHne norapmMUUecKnX YpaBHEHWA W HEPaBEHCTB
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OK 04, OK 05, J1P8, TP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P62, MNP65,
MPy8

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, TP62, MNP63,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P62, MP63,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

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

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P62, P63,

MP65, MPyS



Tema 11.5.
Cucrembl
norapumMmyeckmnx
YpaBHEHWi

(YHKLMOHANbHO-TpadUUYeCcKUM METOLOM.

TeopeTnueckoe 3aHATUE. PellieHne CUCTEM
NorapuimMmnYecKnx ypaBHeHWUiA
Anroputm peLleHns CUCTEMBI YPaBHEHWA.

PaBHOCW/IBHOCTb  NIOrapu)MUYECKNX  YpaBHEHUIA 1
HepaBeHCTB

MpakTuueckoe 3aHaTMe Ne22. [prMeHeHWe norapugma B
NPUPOAE N TEXHUKE

KoHTponbHasa paboTa

Pasgen 12. MHoXecTBa. ONeMeHTbl Teopun rpados

Tema 12.1.
MHoXecTBa

TeopeTuueckoe saHaTue. MHOXecTBa

MoHATMe MHOXecTBa. [logMHOXecTBO. Onepauymm c
MHOXEeCTBaMU.

MpakTuyeckoe 3aHsaTue No23. PelleHMe NPUKIAAHBLIX
3ajay C NOMOLLbIO OMnepawuii ¢ MHOXeCTBaMM.

TeopeTunueckoe 3aHaTue. padbl

MoHATMe rpaca. CBA3HbIA pad), AepeBo, LMK rpad Ha
MN0CKOCTU

MpakTuueckoe 3aHaTue Ne24. [MpuMeHeHWe rpadoB K
PELLEHNIO 3aay
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OK 04, OK 05, J1P8, J1P33, MP28,

MP30, MP31, MP33, MP36, MP37,

MPS55, MP56, MP57, P62, INPQO3,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P62, P63,
MPy7

OK 04, OK 05, /P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MPy2
OK 01, MK 1.4, P23, NP24, NP25,
NP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MPy2, MPy18
OK 04, OK 05, /P8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MPy2
OK 01, MK 1.4, P23, NP24, NP25,
NP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,



Pasgen 13. 91eMeHTbl KOMOUHATOPUKMK, CTATUCTUKN N TEOPUUN BEPOATHOCTEN

Tema 13.1.
OCHOBHbIe
NOHATMNS
KOMOUHATOPUKI

Tema 13.2.
BepoAaTHOCTb
co0ObITUS

Tema 13.3.
OCHOBHbIe
TeopeMbl Teopumn
BEPOSTHOCTENA

Tema 13.4.
JunckpeTHas
cnyvaiHas
BE/IMYMHA, 3aKOH

ee pacnpegeneHus

TeopeTunueckoe 3aHATKeE. OCHOBHbIe NOHATUA
KOMOMHaTOPUKHN

nepeCTaHOBKVI, pasmMeLleHns, co4veTaHuA. PeweHne 3afad
Ha MOACYET uucna NEepecTaHOBOK,  COYETaHWd 1
pasMeLLeHui

TeopeTuueckoe 3aHaTMe. BepoATHOCTbL CO6LITUA
CnyvaliHblii onbIT. Cny4aitHoe co6biTve. [MpocTpaHCcTBO
anemMeHTapHbIX  McxofoB.  Knaccugukaums — COBbITUA.
BepoAaTHOCTb co6bITMA  (KNaccuyeckoe, CTaTUCTUYECKOE
onpegeneHns). [enicTBus Hag coobITUSAMN

Teopetuyeckoe 3aHaTume. OCHOBHblE TEOPEMbl TEOPUK
BEpPOATHOCTEN

CnoxeHve  BepoATHOCTEN  HeszaBUCUMble  COOLITUS.
YMHOXeHVe  BEepOsTHOCTE.  YC/IOBHas  BEPOSTHOCTb.
dopmyna nonHoW  BeposATHOCTM,  opmyna  bBalieca.
MoBTOpHbIE UCMbITaHNA. Popmyna BepHynun
MpakTnyeckoe 3aHATKE Ne 25. [MprmeHeHne
BEPOATHOCTHbIX METOA0B MNPU peLlleHnn NPakTUYeCKmX

3agau

TeopeTuueckoe 3aHaTue. [UCKpeTHas  C/yvaiiHas
BE/IMYMHA, 3aKOH ee pacnpesesieHns

Bugbl cnyvaiiHbIX BennuuH. OnpefeneHune [AUCKPETHOM
C/yYaiHOW BeNMYMHbI. 3aKOH pacrpefenieHns AUCKPETHOM
CNyYainHoO BeNMUYMHbLI. Ee uncnoBble XapaKTepuCTUKM
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MP46, MPy3, MPy18

OK 04, OK 05, J/1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MNPy4

OK 03, /P26, MP8, MP17, P68,
MPy13

OK 03, /1P26, MP8, MP17, P68,
MPy13

OK 01, OK 03, INK 1.4, NP23, /1P24,
npP25, P26, MP1, MP2, MP3, MP4,
MP5, MP6, MP10, MP12, MP13,
MP17, MP18, MP19, MP21, MP36,
MP42, MP46, T1P68, MNMPy13, MNMPy18

OK 03, /P26, MP8, MP17, MP67,
MPy12



Tema 13.5.
3ajaun
MaTemMaT1yecKoi
CTaTUCTUKN

TeopeTuyeckoe 3aHaTMe. 3afa4yn  MaTeMaTUYECKOM
CTaTUCTUKN

BapvaunoHHbii psag. MoAnroH 4actoT ¥ ructorpamma.
CTaTnCTUYeCKe XapakTepucTUKM psaga  Habnogaemblx
LAaHHbIX

MpakTuueckoe sansTue Ne26. CocTaB/reHWe Tabnvy wu
AnarpaMm Ha NpakTuke

MpakTuueckoe 3aHaTue No27. HaxoxaeHue cpefHUX
XapaKTePUCTMK, HabMOAAeMbIX JaHHbIX Ha MPaKTVKe

Pa3gen 14. YpaBHeHUA N HeEpaBeHCTBA

Tema 14.1.
O6Lwwe meToabl
peLLeHmns
YpaBHEHWI,
HepaBeHCTB,
cucTem

TeopeTuyeckoe saHATUe. PABHOCU/IBHOCTb YpaBHEHUI
OnpepieneHns.  OCHOBHble  TEOPEMbl  PABHOCWJIbHbIX
nepexofax B YypaBHeHusix. O6LIMe METOAbl PeLleHus
YPaBHEHWIA: Nepexof, OT paBeHCTBa (hYHKLMIA K PaBEHCTBY
aprymMeHTOB [ MOHOTOHHbIX  (yHKUMIA,  MeTof
PA3NOXEHNS1 HAa MHOXWUTENW, METO/, BBEEHWS HOBOIA
NepeMeHHON, (hyHKLMOHaNbHO-TpagMueckuii MeToa,
TeopeTuueckoe 3aHsTe. PABHOCU/IbHOCTbL HEPABEHCTB
OnpefieneHns.  OCHOBHble  TEOPEMbl  PABHOCWJIbHbIX
nepexofax B HepaBeHCTBaX.
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OK 03, /P26, MP8, MP17, P67,
MPy12

OK 01, OK 03, TK 1.4, N1P23, J1P24,
NnP25, NP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP10, MP12, MP13,
MP17, MP18, MP19, MP21, MP36,
MP42, MP46, 1P67, MNMPy12, NMPy18
OK 01, OK 03, MK 1.4, NP23, N1P24,
npP25, NP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP10, MP12, MP13,
MP17, MP18, MP19, MP21, MP36,
MP42, MP46, MNP67, MNMPy12, MNMPy18

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, IP614, INMPy1,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, INP614, IMNPy1,
MPy7



Tema 14.2.
YpaBHeHUA U
HepaBeHCTBa C
MOAYNeM

Tema 14.3.
YpaBHEHUA 1
HepaBeHCTBa C
napameTpamm

TeopeTunueckoe 3aHaTne. MeTo MHTEPBa/I0B
PeLLeHMe HepaBeHCTB METO4OM MHTEPBASIOB

MpakTuuyeckoe 3aHATUe Ne28. PelUeHME HepaBeHCTB
METOAOM WHTEPBaIOB

TeopeTuyeckoe 3aHsATMe. YPaBHEHUA N HepaBeHCTBa C
MoAynem

OnpegeneHne  mopyna.  PackpbiTve  mogynsa Mo
onpegeneHuto. lMpocTeliilwne ypaBHEHUS C  MOAY/IEM.
[MprMeHeHne paBHOCU/IbHLIX MEPEXO0B B OnpefeneHHbIX
TUNax ypaBHeHWA ¢ MogyneM. MNpocTeiillne HepaBeHCTBa C
mogyneMm. [lpumeHeHVWe paBHOCU/ILHBLIX MNEpPexofoB B
ornpefenieHHbIX TUMax HepaBeHCTB C MOAY/eM
MpakTudeckoe 3aHaTMe Ne29. PelleHWe ypaBHEHWIA C
MoAynem

TeopeTnuyeckoe 3aHsTMe. YPaBHEHUA W HepaBeHCTBa C
napameTpamm

3HaKOMCTBO C napaMeTpoM. [lpocTelilune ypaBHEHUS C
napamMeTpoM. HepaBeHCTBa ¢ napameTpamu

MpocTeiilune HepaBEHCTBA ¢ NapamMeTpPoOM

MpakTuueckoe 3aHATue Ne30. PelleHMe ypaBHEHWIA c
napameTpamu
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OK 04, OK 05, /1P8, /1P33, MP28,
MP30, MP31, MP37, MP55, MP56,
MP57, INP614, MPy1, MPy7
OK 04, OK 05, /1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, NP614, MNPyl

OK 04, OK 05, J1IP8, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, NP614, MNPy1,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, 1P614, MNPy1,
MNPy’

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, 1P614, MNPy1,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, I1P614, TPy1,
MNPy’



Teopetnueckoe 3aHaTue. CUCTEMbI  YpPaBHEHUA 1
HEepPaBEeHCTB

TeopeTuueckoe 3aHaTue. CUCTEMbl ypaBHEHUA U
HepaBEHCTB C ABYMSA NEepeMEHHbIMU

MpakTuyeckoe 3aHATMe  Ne3l. PelleHne  3afad
NPUKNagHoOro Xxapakrtepa, CBOAAWMXCA K COCTaB/1EHUIO
ypaBHeHWI
MpakTuyeckoe 3aHATMe  Ne32.  PelleHne  3afad
npuKnagHoro Xxapakrtepa, CBOAALWMXCA K COCTaB/IEHUIO
HepaBEHCTB

MpakTuueckoe 3aHATMe Ne33.  PelweHue  33agad
NPUKNagHoOro Xapakrtepa, CBOAALLUMXCA K COCTaBNEHUIO
CUCTEM YpPaBHEHWI

MpakTuueckoe 3aHATMe Ne34. PellleHMe TeKCTOBbIX 3a4au
NpothecCMOHaNbHOI0 CofePXKaHNs

KoHTponbHaa paboTa

MpomexyTouHasa aTTecTaymsa B (hopMe 3K3aMeHa

Bcero:
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330

40

OK 04, OK 05, N1P8, /1P33, MP28,

MP30, MP31, MP37, MP55, MP56,

MP57, P614, MPy1, MNMPy7, MNPy8

OK 04, OK 05, J/1IP8, TP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP614, MNMPy1,
MPy7, MNMPy8

OK 04, OK 05, P63, MNMP66, MPy1,
MPy7, MNMPy8

OK 04, OK 05, /IP8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MP66,
MPy1,MPy7, MPy8
OK 04, OK 05, /IP8, /IP33, MP28,,
MP33, MP36, MP37, MP57, MP63,
MP66, MPy1, MPy7, MPy8, MPy18
OK 01, MK 1.4, P23, /P24, JIP25,
NIP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP17, MP18, MP19,
MP21, MP36, MP42, MP46, MP63,
MP66, MPy1, MPy7, MPy18



3. YC/10BNA PEAJTN3ALN TNMPOIPAMMBbI YYEBHOI O NMPEOAMETA

3/1. MaTepuranbHO-TEXHNYECKOE 0becrieueHme

[1na ocBOeHMs nporpamMmbl yyebHoro npegmeta OOlMy.07 MaTemaTuka B
OBIMOY «KOMT» nmeetcs y4ebHbI KabUHeT «MaTeMaTnKa».

[MomeLleHe KabuvHeTa OCHALLEHO TWUMOBbIM 060pPYAOBaHWEM, B TOM 4uc/e
CrneumasM3MpoBaHHON  y4yebHOM  Mebenbtd UM cpefcTBamy  00y4eHus,
HeoOX0AMMbIMM ~ ANA  BbINO/HEHWUS  TPeb6OBaHMI K  YPOBHK  MOArOTOBKM
06yyaroLLmXcs.

OcHalLeH e y4yebHOro kabmHera:

- Nocafo4Hble MecTa Mo KOMMYecTBY 00y4aroLLMXCS;

- paboyee MeCTO npenodasaTens;

- YepTeXHble NHCTPYMEHTbI: INHENKA, 3/1IMNC, TPAHCMOPTUP;

- CTepeoMeTpuyecKne MoAeniM MHOTorpaHHWKOB U Te/ BpaLLeHus;
- 33/laHnA ANS KOHTPO/IbHBIX paborT;

- NPOeccCnoHaIbHO-OPUEHTUPOBAHHbIE 33aHWS,;

- 3K3aMeHalLMOHHble MaTepuaibl.

TexXHU4YecKme cpeacTaa 0byUeHus:

- MEepCOHasbHbIA  KOMMbOTEP C  JIMLUEH3UOHHbIM  NPOrpPaMMHbIM
0b6ecrneyeHnem;

- TMPOEKTOP C 3KPaHOM.

3asbl:

BubnmnoTeka, YNTaNbHbIN 3aN C BbIXOAOM B CETb VIHTEPHET.

3.2. VHdopmaLoHHOe 0b6ecneyeHne peannsaLumn NporpaMmbl

[Ona peanusaumu nporpaMmmbl B 6M6nmotedyHom oHae OBMOY «K3IMT»
MMEIOTCSA MNeyaTHble W 3/1eKTPOHHbIE 06pa3oBaTe/ibHble M MH(OPMaLUOHHbIE
pecypcbl 419 UCNONb30BaHWSA B 06pa3oBaTe/ibHOM MpoLecce.

3.2.1. OCHOBHbIe UCTOUYHUKMN

1 MaTemaTtuka: asrebpa 1 Hadana mateMaTMyecKoro aHaamsa, reoMeTpus.
Anrebpa 1 Ha4yana martematmMyeckoro aHanmsa: 10 kn.: 6a30Bblil YPOBEHb: YYeOHUK
B 2 yactax. Yacte 1/ A.l'. Mopgakosuy, N.B. CemeHos, J1.A. AnekcaHaposa, E.J1.
MappaxaeBa. - 2-e n3g., crep. - Mocksa: pocBelleHune, 2022.

2. Martematumka: anrebpa v Hadasa MaTeMaTUYeCKOro aHanmsa, reoMeTpus.
Anrebpa 1 Ha4yana marematmyeckoro aHanmsa: 10 k.: 6a30Bblil YPOBEHb: YHeOHUK
B 2 yactax. Yactb 2/ A.l'. Mopgakosuy, N.B. CemeHos, J1.A. AnekcaHaposa, E.J1.
MappaxaeBa. - 2-e u3g., crep. - MockBsa : ['lpocBeLLeHune, 2022.
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3. Marematumka: anrebpa v Hadasia MaTeMaTUYeCKOro aHaans3a, reoMeTpus.
Aunrebpa 1 Ha4yana MatemaTmyeckoro aHanmsa: 11 k/1.: 6a30Bblil YPOBEHb: YHeOHUK
B 2 yactax. Yacte 1/ A.l'. Mopgakosuy, N.B. CemeHos, J1.A. AnekcaHaposa, E.J1.
Mappaaxaesa. - Mocksa: pocseLleHue, 2021.

4. MatemaTuka : anrebpa n Hadana MaTeMaTU4yecKoro aHamsa, reoMeTpus.
Anrebpa 1 Ha4yana matemaTMyeckoro aHanmsa: 11 k.. 6a30Bblil YPOBEHb: YHeOHUK
B 2 yactax. Yactb 2/ A.l'. Mopgakosuy, N.B. CemeHos, J/1.A. AnekcaHgposa, E.J1.
Mappaaxaesa. - MockBsa: pocseLleHure, 2021

3.2.2. JlononHnTeNbHbIe NCTOYHUKMN

1. boromonos, H.B. MaTtematuka: y4ebHMK ans cpeaHero
npogeccroHanbHoro obpasosaHms / H. B. boromonos, M. . CamoiineHko. — 5-e
n3g., nepepab. n gon.— Mocksa: W3parensctso HOpant, 2024.— 401 c.—
(MpoheccroHanbHoe o6pasoBaHue). — ISBN 978-5-534-07878-7. — TekcT
ANEKTPOHHbIK /[ O6paszoBatenibHad  nnatgopma  HOpant  [canT]. —
URL: https://urait.ru/bcode/536607

2. boromonos, H. B. MartemaTuka. 3aayn ¢ peweHnamn: yyebHoe nocoobme
AN cpedHero npodgeccroHanbHoro obpasosaHus / H. B. boromonos. — 2-e 134,
nenp. wn  pgon.— Mockea: W3gatensctBo  FOpait, 2024. — 755 c —
(MpodpeccuoHanbHoe o6pasoBaHne).— ISBN 978-5-534-16211-0. — TeKcT:
ANeKTPOHHbIK /[ O6pasoBaTenbHass  nnatopma  HOpant  [canT]. —
URL.: https://urait.ru/bcode/544899

3. boromonos, H.B. leomeTpusa: y4dyebHoe nocobue Ana  cpedHero
npogeccnoHansHOro obpasosaHus / H. B. boromonos. — Mocksa: 134aTensCTBo
FOpaiit, 2024.— 108 c.— (IMpodheccuoHanbHoe obpaszoBaHue).— ISBN 978-5-
534-09528-9. — TeKcT: 3neKTpoHHbIN // ObpasoBaTenbHad nnardopma HOpanT
[cairT]. — URL.: https://urait.ru/bcode/536961

3.2.3. "HTepHeT-pecypcbl

1 EgnHad KomnekumuM  uMgpoBbiX  06pasoBaTesibHbIX  PecypcoB
[2nekTpoHHbIN pecypc] URL: http://school-collection.edu.ru/

2. Poccuiickasa  anekTpoHHas  WKona [dnekTpoHHbIM  pecypc] URL:
https://resh.edu.ru/

3. VIHoypok [AnekTpoHHbI pecypc] URL: https://infourok.ru/

4. Pewy EIM3 [AnekTpoHHbI pecypc] URL: https://ege.sdamgia.ru/


https://urait.ru/bcode/536607
https://urait.ru/bcode/544899
https://urait.ru/bcode/536961
http://school-collection.edu.ru/
https://resh.edu.ru/
https://infourok.ru/
https://ege.sdamgia.ru/

4. KOHTPOJIb 1 OLEEHKA PE3YJIbTATOB OCBOEHUA YHYEBHOI'O

NMPEOMETA
KOHTpOMb M OLEHKA pe3ynbTaToB  OCBOEHWUS YuyebHOro  mpeameTa
PAaCKPbIBAIOTCA  Yepe3  AUCLMMNAVHAPHbIE  Pe3ynbTaThbl, HamnpaB/feHHble Ha

(hopmMmpoBaHMe O0OLUMX U MPOGECCUOHANBHBIX KOMMETEHLMIA MO pasdenam u

TemMaM CoZepXKaHust yue6HOro Matepuana.

Obwasna /
npogeccMoHanbHas
KOMMNeTeHyuna
OK 01. BbibupaTb crocobbl
peLueHns 3afa4

NpoeccnoHanbHOM
LeaTeNIbHOCTH
NPUMEHNTENBHO K Pa3iNyHbIM
KOHTeKcTaMm

Paspen / Tema

BepneHuve
Pasgen 1, Tema 1.2

Pasgen 2, Tema 2.6

Pasgen 3, Tema 3.2

Pasnen 4, Tema 4.7

Pasgen 5, Tema 5.1

Pasgen 6, Tema 6.3, Tema
6.5

Pasgen 7, Tema 7.6,
Tema 7.14
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TuNbl OUEHOYHbIX
MeponpuATNin

MWHUK-COYMHEHNE
TecTupoBaHue

YCTHbIA onpoc
lNpencTaBneHne pesynbLTaToB
NpaKTUYecKnx paboT

BxogHOM KOHTPO/b
TecTupoBaHue

YCTHbIA onpoc
MaTemMaTUyeCKNin AUKTaHT
MNpencTaBneHne  pes3ynbTaToB
npaKTUYecKnx paboT
KoHTposbHas paboTa

YCTHbIA onpoc
lNpencTaBneHne pesynbLTaToB
npaKTUYecKnx paboT
KoHTponbHas paboTa
TecTupoBaHue

YCTHBIA onpoc
MaTeMaT1yecKunii ANKTaHT
lNpeacTtaBneHne  pesynbLTaToB
npaKTUYecKnx paboT
KoHTposbHas paboTa

YCTHbI onpoc

[MpeacTaBneHne  pesynbTaToB
NpaKTUYecKnx paboT
TecTnpoBaHue

YCTHBIA onpoc
MaTeMaTUyeCKnin JUKTaHT
MpeacTaBneHne  pesynbTaToB
NpaKkTU4eckmx pabot
KoHTposnbHas paboTa
TecTupoBaHue

YCTHbI onpoc
MaTeMaTU4eCKNin QUKTaHT



OK 03. TlnaHuposatb W
peasn3oBbIBaTb COBCTBEHHOE
npodeccnoHanbHoe n
NIMYHOCTHOE pasBuTue,
npeAnpPUHUMATENBCKYHO

[eATeNbHOCTb B
npodpeccroHanbHOM  ciepe,
MCMONb30BaTb  3HaHMA MO
npaBoBo U (PUHAHCOBOM
FPaMOTHOCTU B Pas/IMyHbIX
YKM3HEHHbIX CUTYyaLMaX

OK 04. AhheKTUBHO
B3aMMOAENCTBOBATb n
paboTaTb B KO/MIEKTUBE W
KomaHze

Pasgen 8, Tema 8.4

Pasgen 12, Tema 12.1,
Tema 12.2

Pasgen 13, Tema 13.3,
Tema 135

Pasgen 14, Tema 14.4

Pasgen 1, Tema 1.3

Pasgen 6, Tema 6.5

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

Pasgen 1, Tema 1.1, Tema
1.2, Tema 1.4

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

Pasgen 3, Tema 3.1, Tema
3.2

Pasgen 4, Tema 4.1, Tema
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MMpenctasneHne  pesynbTaToB
npaKTUYecKnx paboT
KoHTponbHas paboTa
TecTnpoBaHue

YCTHbIA onpoc
MpeacTaBneHne  pesynbTaToB
npakTU4yeckmnx pabot
KoHTponbHas paboTa

YCTHbIA onpoc

lNpencTtaBneHne  pesynbTaToB
NpakTU4eckmx pabot
TecTnpoBaHue

YCTHbI onpoc
MpeacTaBneHne  pesynbTaToB

NnpaKTUYecKnx paboT
KoHTponbHas paboTa

YCTHbIA onpoc
lNpeactaBneHne  pesynbTaToB
NpakTU4eckmx pabot
KoHTposibHas paboTa
BXofHOM KOHTPO/b

MNpeactaBneHe  pesynbTaToB
NpakTUYeCcKnx paboT
TecTnpoBaHue

YCTHBIA onpoc
MatemaTnyecknin AUKTaHT
MNpeactaBneHe  pesynbTaToB
MpaKTUYecKMX paboT
KoHTposibHas paboTa
KoHTposnbHas paboTa
MMpenctasneHne  pesynbTaToB
MPaKkTUYecKnx paboT

BX0oAHON KOHTPO/b

MMpenactaBneHne  pesynbTaToB
npaKTUYecKmx paboT
TecTupoBaHue

YCTHbIA onpoc
lNpencTaBneHne pesynbLTaToB

NpaKTUYecKnx paboT
KoHTponbHas paboTa

YCTHbIA onpoc
lNpeacTaBneHne  pesynbLTaToB
npaKTUYecKnx paboT
KoHTponbHas paboTa

YCTHbIA onpoc



OK 05
YCTHYHO MU
KOMMYHMKaLMO
rocyapCcTBeHHOM
Poccuitckon
YUYeTOM

OcyLecTBnATb
NMUCbMEHHYHO
Ha
A3bIKe
defepaynmn ¢
0C06eHHOCTEM

42 Tema 4.3, Tema 4.4,
Tema 4.5, Tema 4.6, Tema
47, Tema 4.8, Tema 4.9

Pasgen 5, Tema 5.1

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

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
Pasgen 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 114, Tema 11.5

Paspen 12, Tema 12.1,
Tema 12.2

Pasgen 13, Tema 13.1

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

Pasgen 1, Tema 1.1, Tema

1.2, Tema 1.4

Pasgen 2, Tema 2.1, Tema
2.2, Tema 2.3, Tema 2.4,
Tema 2.5, Tema 2.6
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lNpencTaBneHne  pesynbTaToB
NpaKTUyecKmx paboT
KoHTponbHas paboTa

YCTHbIA onpoc
MNpeacTtaBneHve  pesynbTaToB
NpaKTUYecKmx paboT

YCTHbIA onpoc
MMpenctasneHne  pesynbTaToB
npaKTUyecKnx pabot
KoHTponbHas paboTa

YCTHbIA onpoc
lNpeactaBneHe  pesynbTaToB
NpakTU4eckmx pabot
KoHTponbHas paboTa

KoHTponbHas paboTa
lNpencTaBneHne  pesynbLTaToB
npaKTUyecKnx paboT

YCTHbIA onpoc

KoHTponbHas paboTa
MatemaTnyecKnin AUKTaHT
KoHTponbHas paboTa
MNpenctasneHne pesynbTaToB
MpaKTUYecKmx paboT

YCTHbIn onpoc
MaTeMaTU4eCKnin AUKTaHT
KoHTponbHas paboTta
lNpencTaBneHne pesynbLTaToB
MpaKTUYecKmx paboT

YCTHbI onpoc
MNpenctasneHe  pesynbTaToB
MpaKTUYecKmx paboT

YCTHbIA onpoc

KoHTponbHas paboTa
MatemaTnyecknin AUKTaHT
KoHTponbHas paboTta
MpencraBneHne  pesynbTaToB
NnpaKTUYecKnx paboT

BX0fHOI KOHTPO/b

MpencTtaBneHe  pesynbTaToB
NpakTU4ecKnx paboT
TecTnpoBaHue

YCTHbIN onpoc
MaTemaTnyecKnii ANKTaHT
lNpencTtaBneHne  pesynbTaToB



counanbHOro
KOHTEKCTa

Pasgen 3, Tema 3.1, Tema
3.2

Pasgen 4, Tema 4.1, Tema
42, Tema 4.3, Tema 4.4,
Tema 4.5, Tema 4.6, Tema
4.7, Tema 4.8, Tema 4.9
Pasgen 5, Tema 5.1

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

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
Pasgen 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

Pasgen 14, Tema 14.1,
Tema 14.2, Tema 14.3,
Tema 144
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NpakTU4eckmx pabot
KoHTponbHas paboTa
TecTupoBaHue
lNpencTaBneHne pesynbLTaToB
npaKTUYecKnx paboT
KoHTponbHas paboTta
KoHTponbHas paboTa
MpeacTaBneHne  pe3ynbTaToB
NpaKTUYecKnx paboT

YCTHbIA onpoc
MpeacTaBneHne  pesynbTaToB
NpakTUYecKnx paboT

YCTHbIA onpoc

KoHTponbHas paboTa
lNpencTaBneHne pesynbLTaToB
NpaKTUYecKnx paboT

YCTHbIA onpoc
MaTeMaTUUeCKNin AUKTaHT
KoHTponbHas paboTa
MpeacTaBneHne  pesynbTaToB
MPaKTUYECKNX paboT

MaTeMaTUyYeCKnin QUKTaHT
KoHTposbHas paboTa
lNpencTaBneHne  pesynbLTaToB
MPaKkTUYecKnx paboT

YCTHbIA onpoc

KoHTponbHas paboTa

YCTHbIA onpoc

KoHTposbHas paboTa
MMpencTaBneHe  pesynbTaToB
NpaKTUYecKnX paboT

YCTHbIA onpoc
MaTemMaTUyeCcKnin LUKTaHT
KoHTponbHas paboTa
lNpencTaBneHne  pesynbLTaToB
NpaKTUYecKmx paboT
MaTeMaTUYeCKNin AUKTaHT
MpefcraBneHne  pesynbTaToB
NpaKTUYecKnx paboT

YCTHbIA onpoc
MaTeMaTUUYeCKNin LUKTaHT
KoHTposibHas paboTa

YCTHbIA onpoc
MaTeMaTU4eCKnin LUKTaHT
KoHTposibHas paboTa



NnK 14 OcyLecTBnaTb
TEXHOMOMMYECKNA  npovecc
06paboTkn  getanen Ha
TOKapPHbIX cTaHKax C

cobnofieHnem TpeboBaHWUI K
KauyecTBy B COOTBETCTBMM C
3aflaHMeM M TEeXHWUYECKON
[IOKYMeHTaLmel

Pasgen 1, Tema 1.2

Pasgen 2, Tema 2.6

Pasgen 4, Tema 4.7

Pasgen 5, Tema 5.1

Pasgen 6, Tema 6.3, Tema
6.5

Pasgen 7, Tema 7.6,
Tema 7.14

Pasgen 8, Tema 8.4

Pasgen 12, Tema 12.1, Tema
12.2

Pasgen 13, Tema 13.3, Tema
135

Pasgen 14, Tema 14.4
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MpeactaeneHne  pesynbTaToB
NpaKTUYeCKnX paboT
lNpencTaBneHne pesynbLTaToB
NpPakTUYeCcKnx paboT

BxogaHoli KOHTPO/b
YCTHbIA onpoc

MaTtemaT1yecKnii ANKTaHT
KoHTposbHas paboTta

MpeacTaBneHne  pesynbTaToB
NpaKTUYeCKnX paboT
MpeacTaBneHne  pesynbTaToB

NpaKTUYecKnx paboT
KoHTposnbHas paboTa
TecTmpoBaHue

YCTHbIA onpoc
MMpenctasneHne pesynbTaToB
npaKTUYecKnx paboT

YCTHbIN onpoc

KoHTposibHas pabota
MNpenctasneHne  pesynbLTaToB
MpaKTUYecKmx paboT

YCTHbIA onpoc
lNpencTaBneHne  pesynbLTaToB
NpaKTUYecKnx paboT
KoHTposibHas paboTa
KoHTponbHas paboTa
MNpenctasneHne pesynbTaToB
npaKTUYecKnx paboT

YCTHbIA onpoc
MaTeMaTU4eCKnin AUKTaHT
MpefcraBneHne  pesynbTaToB
NpaKTUYecKnx paboT

YCTHbI onpoc
MaTeMaTU4eCKnin AUKTaHT
KoHTposnbHas paboTa

YCTHbIA onpoc

KoHTponbHas paboTa
lNpeactaBneHe  pesynbTaToB
NMpaKTU4eckmx pabot
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