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1. OBLLUAA XAPAKTEPUCTUKA PABOYE MPOIrPAMMBI
YYEBHOIO NPEOMETA

1.1 MecTo  y4yeGHOro npegMeTa B  CTPYKTYpe  OCHOBHOWM
npodgeccruoHasibHOM 0bpa3oBaTe/IbHO NPOrpaMmmb|

YuebHblli npeameT «MaTtemaTuKa» SBNSETCA  0053aTe/IbHOM  YacTbio
006LLeobpa3oBaTe/IbHON NOArOTOBKU OCHOBHOW npodeccnoHasibHOM
06pa3oBaTe/lbHON NPOrpaMMbl - MPOrpamMmMbl NOArOTOBKM KBaNMULMPOBAHHbIX
paboumx, cnyxawmx no npogeccun 15.01.05 Ceaplimk (Py4HOM M 4YaCTUYHO
MEXaHW3MPOBaHHOM CBapKu (HarnnaBKw).

1.2. Llenn v nnaHnpyemble pe3ynbTaTbl 0CBOEHUS Y4eOHOro npeameTa

1.2.1 Llenn ocBoeHMA y4ebHOro npeameTta

CopfepxaHune nporpaMmmbl yyebHoro npegmeTa «MartemaTuka» HanpasieHo
Ha AOCTMXXeHWe pe3y/nbTaToB ero M3y4YeHWs B COOTBETCTBMM C TpPeboBaHUAMM
®I'OC COO c y4yetom npodeccroHanbHom HanpaneHHocTn PIrOC CIO.

OCHOBHbIMW  LIENAMW  U3yYeHUs y4yebHOro npegmeta «MaTemaTmkay
ABNAKOTCA  (POPMUPOBAHME MaTEMATMUYECKMX TMOHATUA U (DYHKUMOHA/IbHOW
MaTeMaTUYeCKO rpaMOTHOCTU: YMEHMSI pacro3HaBaTb MaTeMaTUYecKne acnekrbl
B peafibHbIX >KM3HEHHbIX CUTyaUuusX W Npu  U3YYeHUM [OPYrux Y4yebHbIX
NpeaMeToB, NPOSIBIEHNA 3aBUCUMOCTEN U 3aKOHOMEPHOCTEN, (hopMynMpoBaTb NX
Ha A3blke MaTeMaTUKM W co3fhaBaTb MaTemaTUyeckue MOoAenun, MPUMEHATb
OCBOEHHbIN MaTeMaTMUeCKMiA annapat Ana peweHns NpPakTUKo-OpUeEHTUPOBAHHbIX
3afa4, MHTePNpPeTNPOBaTb M OLEHNBATL NOJYYEHHbIE pPe3y/bTaTbl.



1.2.2 TlnaHupyemble pe3ynbTaTbl OCBOEHUS Y4ebHOro npeamMeTa
Oco60e 3HaveHne yyebHbIr nNpeaMeT UMeET Npu POPMUPOBAHNA U Pa3BUTUKN OBLLUMX 1 NPOJECCUOHANIbHBLIX KOMMETEHLNA,
a TaKXKe COOTBETCTBYHOLLMX UM pe3ynibTaTam 00y4veHusi cornacHo @roC COO.

MnaHupyeMble pe3ynbTaTbl 06yUeHUs

KomneteHynn (OK, MK)

OK 01. Bsbibupatb cnocoo6sl
peLueHus 3afau
NpogeccnoHanbHoiA
[eATeNIbHOCTA NPUMEHUTE/IbHO K
pa3/IMYHbIM KOHTEKCTaM

Obuwwne

JIP23 - TOTOBHOCTb K TpyAy, OCO3HaHWe LIeHHOCTU
MacTepcTBa, TPYAONH0OueE,;

JIP24 - TOTOBHOCTb K aKTUBHOW [esATeNlbHOCTU
TEXHO/MOMMYECKOM W COLMaTbHON  Hanpas/ieHHOCTH,
CMNOCOOHOCTb  MHWUMMPOBATb,  MaHMPOBaTb U
CaMOCTOATENbHO BbINOMHATL TaKyto [eATe/IbHOCTb;
npP2s - WHTEpeC K  pasnyHbIM  cepam
NPOecCMOHaIbHON LeATeNIbHOCTU, YMEHME COBEpLUATb
OCO3HaHHbIA  BblbOp  Oyaywein  npodeccun  n
peanN30BbIBaTb COOCTBEHHbIE XKNU3HEHHbIE M/1aHbI;

MP1 - CamMoCTOATe/IbHO  (hopMy/nMpoBaTb U
aKTyanmsuposaTb  Mpobnemy, paccmaTtpuBatb — ee
BCECTOPOHHE;

MP2 - ycTaHaBnMBaTb CYLLECTBEHHbIA MPU3HAK WK
OCHOBaHWA [N CpaBHEHWs,  Kraccuukaumm u
06006LLEeHNS;

MP3 - onpefenatb Uenn [eATeNbHOCTW, 3ajasaTth
napameTpbl Y KPUTEPUUN NX SOCTUXKEHUS;

MP4 - BbIABNATL 3aKOHOMEPHOCTN M MPOTUBOPEUNS B
paccMaTpuBaeMbIX ABNEHUAX;

MP5 - BHOCUTb KOPPEKTMBbI B [AEATe/IbHOCTb,
OLleHMBaTb  COOTBETCTBME  Pe3y/nbTaToB LN,
OLeHMBATb PUCKWN NOCNEACTBUN AeATENbHOCTY;

MP6 - pas3BuMBaTb KpeaTUBHOE MbILLIEHNe MpK
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AncunnnnHapHble
MP61 - BnageHWe  MeTodaMy  [10Ka3aTe/bCTB,
a/iIropuTMamMn peLleHns 3agad; yMeHue (hopMyInpoBaTh
onpefieneHns, akCUOMbl U TEOpembl, MPUMEHATb WX,
NpPOBOANTL  [lOKa3aTe/flbHble pacCyX[eHus B  Xofje
peLleHnsa 3aaad;
nrPe3 - yMEHVMe  OonepupoBatb  MOHATUAMU:
paunoHa/lbHble,  MppauMoHanbHble,  MoKasaTeflbHble,
CTEMNeHHble, NnorapuimMmnyeckme, TPUrOHOMETPUYECKME
YpaBHEHWA N HEPABEHCTBA, UX CUCTEMbI,
MP64 - ymeHVe onepupoBaTb MOHATUAMU: (YHKLMS,
HenpepbIBHas (YHKUWSA, NMPOU3BOAHASA, NepBoObpasHas,
onpeseneHHbIN NHTErpan; yMeHue HaxoanTb
NPOU3BOAHbIE  3/IeMEHTaPHbIX  (PYHKUMIA, UCMO/b3yA
CMpaBOYHbIE MaTepuasibl; UCCNefoBaTb B NPOCTEMLLNX
cnyyasx (PYHKUMM Ha  MOHOTOHHOCTb, HaxoAuUTb
HambonblUMe W HaMMeHbLUMe 3HayYeHUs  (DYHKLMNA;
CTPOUTbL rpafuiky MHOrQ4Y/IEHOB C WCMO/b30BaHUEM
annapara MaTemMaTM4yeckoro adanusa, MpPUMEHATb
NPOM3BOAHYIO MpPU PeLUeHUn 33734 Ha [ABUXKEHWe;
pewatb  NPaKTUKO-OPUEHTMPOBaHHbLIE 383yl Ha
Hanbo/bLUNE Y HAUMEHbLLME 3HAYEHWSs, Ha HAXOXeHWe
NyTWN, CKOPOCTWN N YCKOPEHWS,
rnpees - YMEHWE  onepupoBaTb  MOHATUAMM:
paumoHanbHas  (YHKUWA, MNoKasaTenbHasd (YHKUUA,



PELLEHNM YXXM3HEHHbIX NPo6/ieM;

MP12 - BbISBNATL NPUYNHHO-CNEACTBEHHBLIE CBA3U Y
aKTyanm3uposaTtb 3ajadvy, BblABUraTb TUMNOTE3y ee
peLleHns, HaxoAuTb aprymMeHTbl 4S8 [oKa3aTenbCcTBa
CBOMX YTBEPX/EHWI, 3afaBaTb NapaMeTpbl U KpUTepUM
peLleHus;

MP13 - aHanu3npoBaTb MOJlyYeHHble B XO4e peLleHns
3a[aun  pe3ynbTaTbl, KPUTUYECKM OLEHMBATL  UX
[LOCTOBEPHOCTb, MPOrHO3MPOBaTb U3MEHEHUE B HOBbIX
YCNOBUSX;

MP17 - yMeTb NepeHoCUTb 3HaHWA B NO3HaBaTe/IbHYHO
1 NPaKTUYeCKyt0 06/1aCTUN XKN3HEAEATENNbHOCTH;

MP18 - yMeTb WHTerpmpoBaTb 3HaHWSA W3 PasHbIX
npeaMETHbIX 06MacTel;

MP19 - BbigBUraTb HOBble UAew,
OpUTHa/bHbIE MOAXO/AbI U peLleHns

npeanaratb

cTerneHHad (yHKUMA, norapudmuyeckas  yHKLMS,
TPUrOHOMETPUYECKNE (YHKLUMK, 0bpaTHble (YHKUNN;
YMEHVE CTPOUTb Tpaiku  M3YYeHHbIX  (DYHKLWNA,
NCMO/Mb30BaTh TpauKyM NpU U3y4YeHUU MPOLECCOB U
3aBMCUMOCTEN, NP peLleHnn 3aga4 13 apyrnx yyebHbIx
npeaMeToB W 33fayd M3 peasibHOM >KM3HM; BblpaXaTb
(hopmyniaMmn 3aBUCUMOCTU MEXAY BeIMYMHAMU;

P66 - yMmeHVe peluaTb TEKCTOBble 3afayM pasHbIX
TUNOB (B TOM YMC/e Ha MPOLEHTbI, OIM U YacTW, Ha
[BWKeHWe, paboTy, CTOMMOCTb TOBapOB W YCAYr,
Hasiorn, 3agayy 13 061acT YnpaBieHUs NINYHBIMUA U
CeMeHbIMN  (PMHAHCaMW); COCTaBfIATb  BbIPXKEHMS,
YpaBHEHWs, HepaBeHCTBA W MX CUCTEMbl MO YC/OBUIO
3afjaun, uUccnefosatb  MOSlyYeHHOE — pelleHue U
OLeHMBaTb MPaBONoA06HOCTL Pe3y bTaTos;

MP67 - yMeHWe onepupoBaTb MNOHATUAMWU: CpPefHee
apuMeTNYeCKoe, MefunaHa, Hambosbluee n
HavIMeHbLLee 3HaYeHus, pasmax, ancnepcus,
CTaHJapTHOE OTK/OHEeHVE 4KCI0BOro Habopa; ymeHwue
N3B/IEKATD, NHTEPNpPeTMpoBaThb NH(opMaLnIo,
npefcTaBNeHHyl0 B Tabnuuax, Ha Aguarpammax,
rpamkKax,  OTpaXalollyld  CBOWCTBA  peasibHbIX
MPOLLECCOB W ABNEHWIA; NPeACTaB/sTb MHGOPMaLMIO C
nomowbto  Tabnuy M guarpaMm;  UccrefoBaTb
CTaTUCTUYECKME [jaHHble, B TOM YuC/e C NPUMEHEHNeM
rpauyecknx MeTof0B 1 3/1eKTPOHHbIX CPeACTB;

MP68 - yMeHMe onepuvpoBaTb MOHATUAMU: ClydaliHbI
OMbIT U CNyYyaliHOe COObITME, BEPOSTHOCTL C/lyHaliHOro
COObITMA;  YMEHMe  BbIUMCNATb  BEPOSITHOCTb €
NCMO/Mb30BaHNEM TpaMUeckux MeTOA0B; MPUMEHATD
(hOpMy/ibl  CNOXEHUA WU YMHOXEHUS BEPOSATHOCTEN,



KOMOMHATOPHblE (aKTbl M (POPMY/bI NPU  PeLLeHNN
3a7lay; OLEeHMBaTb BEPOSTHOCTU peasibHbIX COObITUNA;
3HAaKOMCTBO CO C/lyYailHbIMW BeNMYMHaMU; YMeHue
NMPUBOAUTL MPUMEPbLI MPOSAB/EHNA 3aKOHA 60/bLUNX
yuncen B MPUPOAHBIX 1 O6LLECTBEHHbIX AB/IEHUAX;

MP69 - yMeHWe oONepupoBaTb MOHATUAMM: TOUKa,
npsmMas, naoCKOCTb, NMPOCTPAHCTBO, ABYIPaHHbIA yron,
CKpewjmBatoLmecs  npsmble,  NapaiieslbHOCTb U
nepneHANKYNAPHOCTb MPAMbIX WM MI0CKOCTEW, yron
MeXAy NpsAMbIMKU, Yron Mexay npsaMoi U Ni0CKOCTLHO,
Yron Mexgy nj0CKOCTAMU, PacCTofAHME OT TOYKM [0
MIOCKOCTW, PacCcTosHMe MeXAy NPsSMbIMU, PacCcTOsHMe
MeXZy M/IOCKOCTAMM; YMeHue WCrosb3oBaTb MNpu
pelleHnMn 33dady  K3y4yeHHble (PaKTbl W TEOpPEeMbl
NNaHUMETPUMN; YMeHUe OLeHMBaTb pasmepbl 0OBHEKTOB
OKPY>KaloLLIEro M1pa;

MP610 -  ymeHWe  onepupoBaTb  MOHATUAMM:
MHOTFOrpaHHWK,  CeYeHWe  MHOrorpaHHuKa,  Kyo,
napasinenenuned, npusma, nupammuga, qurypa w
MOBEPXHOCTb BPALLEHMs, LUMAMHAP, KOHYC, Lwap, cdepa,
CeyeHns Urypbl BpaLLeHWs, MIO0CKOCTb, KacaroLascs
cepbl, UMAMHAPA, KOHYyCa, nowaib MNOBEPXHOCTM
nupamuipl, MNpu3Mbl, KOHyCa, UWAWHApPa, naowaib
cthepsl, 06beM Ky0a, NPSIMOYTO/IbHOr0
napasnenenunega, nupamuibl, NpU3Mbl, LUIMHAPA,
KOHyCa, LLapa; YMeHWe 1306paxaTb MHOTMOrPaHHWKA ©
MOBEPXHOCTM BPALLEHWS, WX CEYEHUA OT PYKKW, C
MOMOLLbIO YEPTEXHbIX UHCTPYMEHTOB N 3/1EKTPOHHbIX
CPEeACTB; YMeHue pacnos3HasaTb CUMMETPUIO B
MPOCTPaHCTBE; YMEHMe pacro3HasBaTb MNpaBu/ibHbIe
MHOrOrpaHHUKMW;




MP612 - yMeHWe  BbIYMCNATL  FeOMETPUYECKMe
BE/IMYMHBI (4/IMHa, Yron, nnowagb, o6bem, nnowiagb
MOBEPXHOCTU), MCMOMb3yA W3YYeHHble (QopMy/bl U
METOAb!;

MP613 -  ymMeHMe  onepupoBatb  MOHATUAMM:
NnpsMOYrofibHas CUCTeMa KOOpPAWHAT, KOOPAMHATI
TOYKM, BEKTOP, KOOPAMHATbI BEKTOpa, CKalsipHOe
npou3BefeHe, Yroi Mexfay BekTopamu, Cymma
BEKTOPOB, NPOU3BEAEHME BEKTOPA Ha YMC/O; HaXO4UTb
C MNOMOLWBI  U3YYeHHbIX  (HOPMYyN  KOOPAMHATSI
CepefViHbl 0Tpe3Ka, PacCTosHME MeXay ABYMSA TOUKaMU,
MP614 - ymeHue BbIOMpaTb MOAXOAALLMIA U3YYEHHBIN
MeTOo4  ANA  pelleHMs  33jayu,  pacro3HaBaTb
matemaTuyeckune (akTbl M MaTemMaTU4eckue MoAenv B
MPUPOLHbLIX U OBLLECTBEHHbIX ABMIEHUAX, B UCKYCCTBE;
yMeHVe  MpuvBOAWTL  MPUMeEpbl  MaTeMaTUYeCKUX
OTKPbITUIA POCCUMICKOM WM MUPOBOW MaTemaTUUeCKOM
HayKu;

MPylr - YMEHME  OMepupoBaTb  MOHATUAMU:
onpefeneHue, akcoma, Teopema, CneAcTsume, CBOWCTBO,
npu3sHak, [l0Ka3aTe/NbCTBO, paBHOCW/IbHbIE

(hOpMYNMPOBKKM; yMeHWe (POpMyInpoBaTb 0b6paTHoOe W
NMPOTMBOMOIOXKHOE YTBEPXKAEHNE, NPUBOAUTL NMPUMEpDI
n KOHTpNpUMepbl, 1NCnosnb3oBaTb MeToA
mMaTeMaTnyecKowu NHOYKUMK, NnpoBOAUTb
[loKa3aTe/bHble PACCY>XAEHMA MpU  pelleHnn 3agad,
OLieHMBaTb NIOMMYeCKYHo NPaBUIbHOCTb PACCYXAEHWIA;

MPy2 - ymeHVe onepupoBaTtb MOHATUAMMW: MHOXECTBO,
NMOAMHOXECTBO, Onepauun Haj MHOXeCTBaMW; yMeHWe
1CNO/b30BaTb TEOPETUKO-MHOXECTBEHHBIV annapar A/is
ONMCaHWs peasibHbIX MPOLIECCOB W ABNEHUIA W Npw



pelleHny 3adad, B TOM 4uclie U3 ApYrnx Yy4debHbIX
rpeaMeTos;

MPy3 - ymeHuMe onepupoBaTb MOHATUAMKM: rpadp,
CBA3HbIA rpad), AepeBO, UMK, rpad Ha MAOCKOCTU;
yMeHWe 3afaBaTb U ONMUCbIBaTb rpadbl PasIMyHbIMM
criocobamu; UCMnosb30BaTb rpadbl NPY peLLeHny 3a4ay;
MPy7 - ymeHne onepupoBaTb MOHATUAMU: TOXAECTBO,
TOX/[ECTBEHHOE npeobpa3oBaHue, ypaBHEHMeE,
HepaBeHCTBO, CUCTEMA YpaBHEHWA W HEPaBEHCTB,
PaBHOCW/ILHOCTb YpPaBHEHWIA, HEPaBEHCTB U CUCTEM,
paumoHanbHble,  MppauMoHaibHble,  MOKa3aTesbHble,
CTEMeHHbIe, /10rapuMUYECcKne, TPUTOHOMETPUYECKME
ypaBHeHUs, HepaBeHCTBA W CUCTEMbl; YMEHWe peLlaTtb
ypaBHEHWs,, HepaBeHCTBA W CUCTEMblI C MNOMOLbHO
PasINYHbIX NPUEMOB; peLlaTb YpaBHEHUS, HepaBeHCTBa
N CUCTEMbI C MapameTpoM; MPUMEHATb YpPaBHEHUSA,
HepaBEeHCTBa, nx CUCTEMbI ons peLueHns
mMaTtemMaTuyeckmMx 3agady WM 33d4ad4 U3 pasfINyHbIX
06/1aCcTeN HayKn 1 peanbHOM XNU3HU;

MPy8 - yMeHMe CBOGOAHO OMEpUpPoBaTb MOHATUAMU:
rpadvk yHKUMM, obpaTHad QYHKUMA, KOMMO3ULUSA
(OYHKUMIA, NMHERHan yHKUMS, KBagpaTuiHas QyHKLUWS,
cTeneHHas  (PyHKUMs C  Uenb™  nokasaTtenem,
TPUrOHOMETPUYECKIME (hyHKLMN, obpaTHble
TPUroOHOMETPUYeCKMe  (OYHKUMW, MOoKasaTeNnbHasd U
norapummnyeckas QyHKUUN; yMeHWe CTPOUTb rpadnkm
(OYHKUMIA,  BbINOMHATL  Npeobpa3oBaHNs  rPagnKoB
(hyHKUWIA;

YMeHVE UCNOMb30BaTb rpaukn yHKUWIA 419 N3yYeHns
MPOLLIECCOB M 3aBUCMMOCTEN MPU peLleHnn 3agady 13
APYrnx y4ebHbIX NPeaMETOB WM U3 peaslbHOW XKU3HWU;
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BblpaXaTb (hopmynamu 3aBMCUMOCTY mexay
Be/IMYMHAMU;

YMeHVe CBOOOLHO OrMepupoBaTh MOHATUAMU: YETHOCTb
(OYHKUMM, NEePUOANYHOCTL (DYHKLUMK, OrpaHUYeHHOCTb
(OYHKUMKW,  MOHOTOHHOCTb  (DYHKUMW,  3KCTPEMYM
(hYHKUMKW, Hambonbllee W HaMMeHbLUee 3HauYeHus
(YHKUMM  Ha  MPOMEXYTKe; YMeHWe MNpPOBOAUTb
nccnepoBaHe PYHKUNK,

YMeHMe MCMonb30BaTb CBOWCTBA U Tpagimky (hyHKLMIA
ONS pelleHVs ypaBHEHWIA, HepaBeHCTB U 3ajay C
napameTpamu;  M306paxaTb  Ha  KOOPAWHATHOWA
MNI0OCKOCTU MHOXECTBa  PELUeHUin  ypaBHEHWMN,
HepaBeHCTB U UX CUCTEM,;

MPyKO -  ymeHve  onepupoBaTb  MOHATUAMMU:
HENpPepbIBHOCTb  (DYHKUMKW,  acMMNTOTbl  rpadmka
(byHKUMK, nepBas WM BTOpas MNpPOM3BOAHAA (YHKLUN,
reoMeTPUYECKNA N (IU3NYECKUIA CMbICTT MPON3BOAHON,
nepBoo6pasHass, OMNpPeAeneHHbIn  MHTErpan; yMeHue
Haxo4uTb acUMMTOTbl rpafuka QYyHKUMKW; YMeHue
BbIYMC/IATb  NPOW3BOAHbIE  CYMMbI,  NPOW3BEAEHMS,
4aCTHOr0o M KOMMO3UUMM  (PYHKUMIA,  HaxoauTb
ypaBHeHuWe KacaTeNlbHON K rpadnky QyHKUMHK;

yMeHue 1CNoNb30BaTh NMPON3BOAHYHO ons
nccnefoBaHns PYHKUMIA, ANA HAXOXKAEHUA HanTyYLLEero
pelleHns B MpUKIagHbIX, B TOM 4uC/ie COLUaIbHO-
9KOHOMMYECKMX U (DM3NYECKMX  3afadax, [Aans
OnpeAeneHns CKOPOCTM U YCKOPEeHUs;  HaxoauTb
nnowaay M obbembl (Uryp € MOMOLLLIO WHTerpana;
NPUBOAUTb npumMepsbl maTemaTn4eckoro
MOAENUpPoBaHUA C NOMOLWbLI0  AuddepeHumnanbHbIX
ypaBHEHWIA;




MPy11 - YMEeHMe  onepupoBatb  MOHATUAMM:
KOMM/IEKCHOE  YWUCMO, COMPSXKEHHble  KOMIMJIEKCHbIE
ynucna, MOAyNb W aprymMeHT KOMIMJIEKCHOIo 4umcna,
(hopma 3anncy KOMMJIEKCHbIX 4yuncen (reoMeTpuyeckas,
TPUroOHOMeTpMYeckass U anrebpanyeckas); ymeTb
NpoV3BOANTb apupmMeTnyecKune [ecTBuS c
KOMM/IEKCHbIMWA ~ YMCnamu;  NPUBOAUTL  MPUMEPHI
NCMO/Mb30BAHNA KOMIMIEKCHBIX YNCEN;

MPyl12 - ymeHWe CBOGOAHO ONEpPUPOBaTb MOHATUSIMM:
cpefHee apuMeTMYeCcKoe, MeAuaHa, Hambosbluee K
HavMeHbLLIee 3HayeHus, pasmax, ancriepcus,
CTaHJapTHOEe OTK/OHEHWe ANA ONUcaHUsA  YUCMOBbIX
[AHHbIX; YMEHWe UCCnefoBaTh CTaTUCTUYECKME [aHHbIe,
B TOM 4YuC/e C NPUMEHEHNEM TpaUyecKnX MeTOLOB Y
3MIEKTPOHHbIX  CPefcTs;  rpaduyeckn  uccnefosatb
COBMECTHble Hab/MOAeHUs C  NOMOLLbIO  Anarpamm
paccevnBaHus 1 NIMHENHO perpeccuu;

MPy13 - yMeHWe HaxoAuTb BEPOATHOCTM COOLITUIA C
NCMO/b30BaHNEM TpaUyecKnx MeTOLOB; MPUMEHSATb
LN pelleHns 3a4a4 opMy bl CNOXEHUA N YMHOXEHUS
BEPOATHOCTEN,  hopMmy/ny  MOMHOM  BEPOSITHOCTW,
(opmyny  BepHynnu, KOMOGMHATOPHblE  (haKTbl U
(hopMysibl;  OUEHMBaTb  BEPOATHOCTM  peasibHbIX
COOBITUIA; YMEHVE OMeprpoBaTb MOHATUAMM: CNy4yaiiHas

BENNUHA, pacnpefeneHue BEPOSITHOCTEN,
MaTeMaTUUYECKOE OXWaHWe, AUCTIePCHs U CTaHAapTHoe
OTKMOHEHME  CNy4yaliHOW  BeNUUMHbI,  YHKLMK

pacnpedeneHnss M MNAOTHOCTM  PaBHOMEPHOrO,
MoKasaTeNbHOr0 11 HOPMabHOTO  pacnpeaeneHuid;
YMeHMe  UCMOMb30BaTb  CBOWMCTBA  M3YYEHHbIX
pacnpefeneHnii Ans pelleHns 3agay; 3HaKOMCTBO C



MOHATUAMW:  3aKOH  6OMbLUMX  yucen,  MeTogpbl
BbIOOPOYHbLIX — UCCMELOBAHWA;  yMeHVWe  MNPUBOLAUTbL
npvMepbl MPOSIB/IEHMS 3aKOHa OGOoNbLIMX 4yucen B
MPUPOLHBIX U O6LLECTBEHHBIX AB/IEHUAX;

MPyl4 - ymeHue cBOOOAHO OMepupoBaThb MOHATUAMM:
TOYKa, NpsMas, MJO0CKOCTb, MPOCTPAHCTBO, OTPe30K,
NyY, MAOCKUA Yron, ABYrPaHHbIN Yron, TpexrpaHHbIN
yron, repecekaroLmecs, napasnnesnbHble 7
CKpelmBatoLecs  npsmble,  NapaiieflbHOCTb U
nepneHaVKYNApHOCTb MPAMbIX W M/I0CKOCTER, Yron
MeXay NpsMbIMK, Yron Mexay npsaMor U NA0CKOCTbHO,
Yron mMexay nnocKocTAMU; YMeHUe MCMo/b30BaTb Mpu
pelleHnn 3afay  U3y4veHHble (aKTbl U TEOpPeMbl
N1aHUMETPUN; YMEHUE OLEHNBATL pa3Mepbl 00BLEKTOB B
OKpY>KatoLLLeM MUpe; YMeHUe OrepupoBaTb MOHATUAMU:
MHOTFOrpaHHUK, CeYeHre MHOTOrpaHHUKa, NpPaBu/IbHbIN
MHOFOrpaHHuK, npusma, nupamuga, durypa w
MOBEPXHOCTb BpaLLeHUs, LUINHAP, KOHYC, Lwap, cdepa,
pasBepTKa NOBEPXHOCTU, CEYEHUS KOHYCa U LWUAVHAPA,
napaisiefiHble OCU WM OCHOBAHWIO, CeYeHue Luapa,
MNOCKOCTb, Kacatowgaacs cgepbl, UWIMHAPA, KOHYCA;
YMEeHWNe CTPOUTb CeYeHVe MHOTOrpaHHUKa, 1306paxarb
MHOrOrpaHHUKW, (OUrypbl U NMOBEPXHOCTU BPaLLeHus, ux
CeYeHWs, B TOM YuC/le C TMOMOLLBIO 3/1EKTPOHHbIX
CpeacTB; YMeHMe NPUMEHSATL CBONCTBA reOMeTPUYECKNX
(huryp, camocToaTeslbHO POPMyNMPOBaTb OnpeaeneHns
13y4yaeMblix Uryp, BblABUraTb rMNOTE3bl O CBOWCTBAX U
Npr3HaKax reoMeTpuyeckux uryp, 060CHOBbIBaTbL WK
onposepraTb MX; YMeHWe MPOBOAMTL KNacCUUKaLUIO
(uryp No  pasiMYHbLIM  MNPU3HaKaM,  BbIMONHATb
Heo6XoAnMble LOMONHUTE/bHbIE MOCTPOEHNS;



MPy15 - ymeHve CBOGOAHO OMEPUPOBATb MOHATUAMM:
nnowanb urypbl, 06beM (Urypbl, BenUYMHA YIa,
paccTosaHMe 0T TOYKW [0 MNOCKOCTW, paccTofHue
MeXay npAMbIMKA, PacCTOAHME MeXAy MI0CKOCTAMY,
nnowasb cgepbl, MIOWaLb MOBEPXHOCTU MUpaMugbl,
npu3Mmbl, KOHY(Ca, unnnHapa, 06beEM Ky0a,
MPSAMOYTO/LHOI0 napasnnenenunesa, nupamugpl,
npusmbl, UWIMHAPA, KOHYyCa, Liapa; YMeHMe Haxo4uTb
OTHOLLIEHVE 06eMOB MOLO6HBIX (Uryp;

MPy16 - ymeHue CBOOGOAHO OMNepupoBaTb MOHATUAMM:
[BVDKEHVe, MapafefibHblidi MepeHoc, CUMMETpUS Ha
M/IOCKOCTK n B MPOCTPaHCTBE, MoBOpOT,
npeobpaszoBaHne Noaoowus, Nogo6Hble PUrypbl; YMeHUe
pacro3HaBaTb paBHble W MNOAOOHbIE PUrypbl, B TOM
ynucne B MPUPOAE, WCKYCCTBE, apXUTEKTYpe, YMeHue
1CMO0/b30BaTh FEOMETPUYECKME OTHOLLUEHUS, HAaXOAWUTb
reoOMeTpuyeckne BeNMYUHbI (4AMHA, Yrof, nnowaap,
06beM) NPV pelleHnn 3afja4y un3 Apyrux y4yeobHbIX
NPeaMETOB U U3 PeasibHOM XU3HW;

MPyl7 - ymeHve CBOGOLHO OMepUpOBaTb MOHATUAMMU:
npsAMOYronbHas  CMUCTemMa  KOOpAMHar, BEKTOP,
KOOpAMHATbLI  TOYKW, KOOpAMHATbl BeKTopa, CymMma
BEKTOpOB,  MPOM3BEAEHMe  BEKTOpa Ha  4ucno,
pasfoxeHWe  BekTopa No  6asncy,  CKansapHoe
npou3BefieHNe, BEKTOPHOE NPOWU3BeAeHNe, Yron Mexay
BEKTOpaMK; YMEHMe WCMo/b30BaTb BEKTOPHbLIA U
KOOPAMHATHLIN MeTof, ANS PeLleHnUs reoMeTpUYecKnx
3aa4 M 3afad4  Apyrux  yyebHbIX  MpPeaMeTOB;
onepupoBaTb MOHATUAMKW: MaTpuua 2 X 2 n 3 X 3,
onpegenvTens  MaTtpuubl, TEOMETPUYECKUA  CMbIC/
onpegenuTens;




OK  03. lMnaHnpoBaTb n
peasin3oBbIBaTh COOCTBEHHOE
npogeccnoHaibHoe "
NMYHOCTHOE pasBuUTKe,
npegnpUHUMATENbCKYHO

[eATeNbHOCTb B
NPOohecCcMoHaIbHOM chepe,
CNoMb30BaThb 3HaHMA no
npaBoBOiA 7 (hMHaHCOBOW
rPamMoTHOCTM B Pas/IYHbIX
YKM3HEHHbIX CUTYyaLnax

P26 - rOTOBHOCTb M CMOCOGHOCTL K 06pa3oBaHuUio U
CaMo06pa30BaHMIO Ha MPOTSXKEHUWN BCEIN XKMN3HU;

MP8 - CMOCOGHOCTL U FOTOBHOCTb K
CaMOCTOATE/IbHOMY  MOUCKY  METOL0B  peLUeHus
MPaKTUYeCKMX  3agay, NPUMEHEHUIO  Pa3/INYHbIX
MeTOZ0B MO3HaHus;

MP17 - ymeTb NepeHoCUTb 3HaHUS B NO3HaBaTe/lbHYH
N NPaKTUYECKY0 061acTu XXMU3HeAeATeIbHOCTU
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MPy18 - ymeHune MOAeNMpPOBaTh peasibHble CUTYaLUn Ha

A3bIKe MaTeMaTUKWN, COCTaBNATb BbIPa>KEHNA,
YpPaBHEHUA, HEpaBEHCTBA W UX CUCTEMbI MO YC/I0BUIO
3afavun, ncenenoBatb NOCTPOEHHbIE Mozaenn c
MCNoJib30BaHNEM annapara anre6pb|,

MHTEPNpPeTUPOBaTh MO/YYeHHbIA pe3y/bTar; CTPoUTb
marematmMyeckmne MOLenu C NOMOLLbI0 FeOMETPUYECKUX
MOHATUA W BENWYMH, pellaTb CBA3aHHble C HUMMU
MpaKkTUYeckne 3agayn; COCTaBMATb BEPOATHOCTHYHO
MOJ€eNb W WHTEPNpPeTUpOBaTh MOMYYEHHbIN pe3y/bTar;
peLuaThb npuKnagHole 3agaun cpeacTeamu
MaTemMaTMyecKoro aHain3a, B TOM 4uUCne couuasibHO-
39KOHOMMYECKOr0 1 (PU3MYECKOro XapakTepa;

MPyl19 - ymeHWe BbIGUpaTb NOAXOAALIMIA METOA ANA
peLleHuns 3aauun; NOHVMaHWe 3HaYMMOCTU MaTemMaTuKu
B U3yYeHUW NPUPOAHBIX N OOLLLECTBEHHbLIX MPOLLECCOB U
ABMEHWIA; YMEHVe pacro3HaBaTb MPOsB/IEHNE 3aKOHOB
MaTeMaTUKW B UCKYCCTBE, YMEHWNE MPUBOAUTL NPUMEpbI
MaTeMaTUYeCKUX OTKPbITUA POCCUINCKOA W MUPOBOIA
MaTeMaTUYeCKON HayKW.

MP64 - ymeHWe onepupoBaTb MOHATUAMU: (PYHKLMS,
HenpepbiBHasA (PYHKLMSA, NPOU3BOAHAsA, NepBoobpasHas,
onpesenieHHbIi NHTErpan; yMeHue HaxoanTb
NMPON3BOLHbIE  3/1IEMEHTapHbIX  (DYHKUWIA, WCMONb3ys
CrpaBOYHbIE MaTepuabl; UCCMefoBaTb B MPOCTEMLLNX
cnyyasx  (PyHKUMM Ha  MOHOTOHHOCTb, HAaxX0AUTb
HambosbluMe W HavMeHbLUMe 3HAYeHWs  (DYHKUWN,
CTPOUTbL TpPagMKM MHOIOY/IEHOB C MCMO/Ib30BaHNEM
annapata MaTeMaTU4YecKoro aHaansa; MPUMEHATb
MPOV3BOAHYIO NPV peLleHUM 3afay Ha [BUKEHMUE;
pewartb  NPakTUKO-OPUEHTUPOBAHHbIE  334aun  Ha



Hambo/blUMe N HaMMEHbLLME 3HAYeHUs, Ha HaxoXeHue
NyTN,CKOPOCTU U YCKOPEHWS,

P66 - yMmeHMe pellaTb TEKCTOBble 3aJayl pasHbIX
TUNOB (B TOM 4uC/le Ha MPOLEHTbI, JO/IM U YacTW, Ha
[BWKEHWe, paboTy, CTOMMOCTb TOBapOB W YCAYT,
Hasiorn, 3agayn u3 06nacTu ynpaeneHUs NIMYHBIMUA U
CeMEeNHbIMM  (pUHAHCaMK); COCTaB/IATb  BbIPKEHWUS,
YpaBHeHWs, HepaBeHCTBa M WX CUCTEMbI MO YC/IOBUIO
3aflaun, UCCnefloBaTb  MOMYYEHHOe  pelleHWe U
OLeHMBaTb MPaBAONOA06HOCTL Pe3y bTaToB;

MP67 - yMeHWe onepupoBaTb MOHATUAMU: CcpefHee
apuMeTnYecKoe, Mef[MaHa, HambosbLuee n
HanmeHbLLee 3HayeHwus, pasmax, amcnepcus,
CTaHAapTHOe OTK/OHEeHME 4MCMI0BOro Habopa; ymMeHue
N3B/IEKATD, NHTEPMpeTMpoBaThb NH(opmaLmio,
npeficTaBNeHHy0 B TabnuMuax, Ha AuarpaMmmax,
rpacdmkax,  OTpaKatoLLlyHd  CBOWCTBA  peasibHbIX
MPOLECCOB U ABMIEHWIA; MPeACTaBNATbL MHGOPMaUMO C
nomMowibto  Tabnuy, 1 guarpamm;  UCCnefoBaTb
CTaTUCTUYECKME [JaHHble, B TOM YMCNe C NPUMEHEHUEM
rpauyecknx MeTofoB M 3/1eKTPOHHbLIX CPeACTB;

MP68 - yMeHMe onepupoBaTb MOHATUAMM: Cy4YaiHbIR
OMbIT W CNy4valiHoe CObbITME, BEPOATHOCTb CYYaHOro
COObITMA;  YMEHMe  BbIYUCNATb  BEPOSTHOCTb €
NCMOMb30BaHNEM rpanmyeckmx MeTOLO0B; MNPUMEHATb
(hOpMy/ibl  CNIOXKEHUA U YMHOXEHUSi BEepPOATHOCTENR,
KOMOMHATOpHble (akTbl 1 (OopMy/bl MPU  peLleHnn
3ajlay; OLUeHMBaTb BEPOATHOCTM peasibHbIX COObITWIA;
3HAKOMCTBO CO C/lyYyalHbIMW BeIMYMHAMU; YMeHUe
NPUBOAUTL MNPUMEPbLI MPOSABIEHNA 3aKOHa B0/bLUKX
4ncen B NPUPOAHBIX N 0BLLECTBEHHBIX ABNEHUSIX;
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MPy4 - ymeHue cBOGOAHO OMEPUMPOBATb MOHATUSMM:
coyeTaHue, MEPecTaHOBKAa, YWC/O COYeTaHW, YKUCNO
NnepecTaHOBOK; 6MHOM HbIOTOHA; YMeHWe MNPUMEHATb
KOMOMHATOPHbIE (haKTbl U PacCy>XAeHUs AN1s peLleHus
3ajau;

MPyrD -  ymeHuMe  onepupoBaTb  MOHATUAMMU:
HEMnpepbIBHOCTL  (PYHKUMM,  aCUMNTOTbl  rpagmka
(byHKUMW, nNepBas W BTOpas Npou3BoAHas (yHKLMK,
reOMeTPUYECKUA U (PU3NYECKMIA CMbIC/T NPON3BOAHON,
nepBoobpasHast, OnpefeneHHbIA  UHTerpai; ymeHue
HaxoAuTb acUMMTOTbl rpafuka QYHKUUK; YMeHue
BbIYMCNIATL  MPOU3BOAHLIE  CYMMbl, MPOU3BEAEHUS,
4aCTHOr0O M KOMMO3NUMW  (PYHKUMA,  HAXOAWTb
ypaBHeHMe KacaTe/lbHOM K rpatiuky (hyHKLUMK,

yMeHue 1NCMo/b30BaTh MPOV3BOAHYHO ans
nccnefoBaHna (YHKUMA, AN HAXOXAEHUS Hanny4dLlero
pelleHnsa B MpUKNaAHbIX, B TOM 4uC/Ne COLMaIbHO-
9KOHOMWYECKUX W (PU3NYecKuX  3afdadax, [Ans
onpefeneHNs CKOPOCTWM W  YCKOPEeHWs; HaxoAuTb
nnowaam v obbeMbl (UIyp C MOMOLLbI WHTErpana;
NpUBOANTL npumepb! MaTeMaTU4eckoro
MOAENNPoBaHMSA C MOMOLLbI  AnddepeHUaNbHbIX
ypaBHEHWI;

MPyl12 - ymeHMe CBOBOAHO OMEPMPOBATb MOHATUSAMW:
cpefiHee apumMeTUyeckoe, MeauaHa, Hambosbluee W
HavMeHbLLee 3HayeHus, pa3smax, ancnepcus,
CTaHAapTHOe OTK/IOHEHWe [N ONUCaHUS  YUCNOBbIX
[laHHbIX; YMeHWe nccnefoBaTb CTaTUCTUYECKME aHHbIE,
B TOM 4uC/ie C NPUMEHEHUEM TpauyecKnx MeTOL0B U
3MIEKTPOHHbLIX  CPefCcTB;  rpaguyeckn  uMccnefoBatb
COBMECTHble Hab/loAeHns €  MOMOLWBI0  Auarpamm
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paccenBaHusa 1 IMHENHON perpeccuu;

MPyl13 - yMeHWe HaxoAuTb BEPOATHOCTM COObITUIA C
MCNOMb30BaHNEM rpauyecKnX METOAO0B; MPUMEHSATb
L)1 peLeHns 3a4a4 (hopmMysibl CIOXKEHUS U YMHOXEHUA
BEPOSATHOCTEW,  (hopMynly  MOMHOW  BEPOSTHOCTM,
(opmyny  BepHynnu,  KOMOMHATOpHble  (haKTbl U
(opMmynibl;  OUEHMBATb  BEPOATHOCTU  peasibHbIX
COObITWIA; YMeHWe ONepupoBaTh NOHATUAMK: Cly4YainHas

BENNYMHA, pacnpefeneHve BEPOSITHOCTENA,
MaTeMaTUyueckoe OXWaHWe, AMCNepcHs U CTaHaapTHOe
OTK/NOHEHWe  C/lyYailHO  BENWMUMHBI,  PYHKLMM

pacnpeseneHuns 7 NAOTHOCTU  paBHOMEPHOrO,
nokasaTe/lbHOro M HOPMa/lbHOr0  pacnpefenieHui;
yMeHue NCMNONb30BaThb CBOICTBA N3YYEHHbIX
pacnpeseneHnini ANna peLleHns 3adadv; 3HaKOMCTBO C
MOHATUSMW:  3aKOH  BONbLUIMX  yucen,  MeToApbl
BbIOOPOYHbLIX  UCCNeAO0BaHWIA;  YMeHWe  MpPUBOAUTH
npvMepbl  NPOSB/IEHNA 3aKOHa 60MblUMX 4Yucen B
NPUPOAHbLIX N 06LLECTBEHHBIX AB/IEHUAX;

MPy18 - ymeHne MofennpoBaTh peasibHble CUTYaL MK Ha
A3blKe MaTeMaTUKW; COCTaBNATb BbIpaXKeHU4,
YpaBHEHUS, HepaBeHCTBA M WX CUCTEMbI MO YCNOBUIO
3afaun,  uccnefoBaTb — MOCTPOEHHbIE  MOAEn  C
NCMO/b30BaHMEM annapara anreopl,
WNHTEPNPETMPOBaTb MOJyYeHHbIM pe3y/bTaT; CTPOUTb
mMaTeMaTuyeckme MOAenu C NOMOLLLH reoMeTpUYecKnx
MOHATUA W BENIMYMH, pelaTb CBA3aHHble C  HUMU
NnpakTuyeckne 3adayun; COCTaBNATb BEPOATHOCTHYHO
MOfeSlb U MHTEePNpeTUpoBaTb MOJTYYEHHbIN pe3y/bTar;
peLlatb npuKnagHole 3afaun cpeacTsamm
MaTemMaTMyecKoro aHanmsa, B TOM 4MUC/Ee COLMaSIbHO-



OK 04.

ShekTMBHO  MP28 - BnafieTb pas/iMyHbIMU Cnocobamu O6LLEHMS W

B3aMMO[eliCTBOBaTb U paboTaTb B B3aMMO/ECTBIS;

KOMNEeKTnBeE N KoMaHae

MP31 - noHumaTb M WCNONL30BaTb MpPenmyLlecTsa
KOMaHAHOW 1 MHAMBUAYabHOW paboThbl;-

MP33 - npuHMMaTh LeN COBMECTHOM [eATe/IbHOCTH,
OpraHun30BbIBaTb U KOOPAVMHUPOBATb [EeCTBUA NO ee
LOCTUDKEHWIO: COCTaB/IATb nnaH LeCTBUIA,
pacnpefensTb Poau C Y4eTOM MHEHWIn Yy4aCTHMKOB
06Ccy»aaThb pesynbTaTbl COBMECTHOW PaboThbl;

MP36 - KOOpPAMHMPOBaTb W BbLINOMHATL PaboTy B
YCNoBUAX peanbHOro, BUPTYasibHOTO n
KOMOVMHMPOBAHHOI O B3aUMOLECTBIS;

MP37 - ocyLlecTBnAaTb MO3UTMBHOE CTpaTernyeckoe
noBefeHVe B Pas3fIMYHbIX CUTyauusax, MNPOABAATb
TBOPYECTBO W BOOOpaXKeHWe, 6bITb MHULMATUBHBLIM
MP55 —npuHUMaTb MOTUBbI W aprymMeHTbl ApYrux
NtoJel Npu aHann3e pesy/bTaToB LesTeNlbHOCTY;

MP56 - npu3HaBaTb CBOe MNpPaBO W MNpPaBO APYrux
NOAEN Ha oWNGKMY;

MP57 - pasBuBaTb CMOCOGHOCTb MOHUMATb MUP C
no3uLMm Apyroro YenoBeka

3KOHOMMYECKOro 1 (hM3MYeCKOro xapakrepa

MP61 -  BnageHuMe  MeToAgamMn  [40KasaTeflbCTs,
aIropUTMamMu peLleHuns 3afay; yMeHve popmynnposatb
onpefeneHns, akCUOMbl W TEOPEMbl, MPUMEHATL KX,
NpoBOANTL  AOKasaTeflbHble paccyXaeHusa B Xofje
peLLeHns 3aaay;

MP62 — yMeHMe onepupoBaTb MOHATUAMW: CTEMEHb
yucna, florapuM  Yucnia;  YMEHWe  BbIMOJHATb
BblUMCNIEHMe 3HAYEHWUA N NPeobpa3oBaHNs BbIPXKEHWIA
CO CTeneHAMW W norapupmamu, npeobpasoBaHUs
[PO6HO-PaLMOHA/bHbIX BbIPAXKEHNIA;

nrP63 - yMeH/e  OnepupoBaTb NOHATUAMMN:
paunoHaNbHble,  MPPaUMOHa/IbHbIE,  MOKa3aTeslbHble,
CTEMneHHble, fIorapumMmyeckmne, TPUTOHOMETPUYECKME
YypaBHeHWA 1 HEPaBEHCTBA, UX CUCTEMbI;

MP64 - ymeHWe onepupoBaTb MOHATUAMWU: (YHKLNUS,
HenpepbiBHAs (hYHKLUA, NPOW3BOAHAS, NepBoobpasHas,
onpeAeneHHbliA NHTErpan, yMeHwue Haxo4uTb
NPOU3BOAHbIE  3/IEMEHTAPHbIX  (PYHKUMA, MCNOMb3YA
CMpaBOYHble MaTepuasibl; UCCNeAoBaTb B MPOCTEALINX
cnyyasax (PYHKUMM HA MOHOTOHHOCTb, HaxoAauTb
HambosnblUMe W HaMMeHblUMe 3HaYeHUs  PYHKUWNA;
CTPOUTbL TpPagMKM MHOTOY/IEHOB C WCMO/b30BaHNEM
annapata MaTeMaTU4YecKoro aHanusa;, MNPUMEHATb
NMPOV3BOAHYIO MNPV peLleHun 33dady Ha [ABVDKEHWE,;
pewartb  MPaKTUKO-OPUEHTMPOBAHHbIE  3afayM  Ha
Hambo/bLUME N HaMMEHbLUME 3HAYEHUS, Ha HaxoXaeHne
MyTWN, CKOPOCTU U YCKOPEHUS,

rnees - yMeHVue  onepupoBatb NOHATUAMMN:
pauuoHanbHas  (OyHKUMA, MoKasaTenbHas — yHKUMA,
CTerneHHasa (YHKUMA, norapumuyeckas QyHKLmMS,
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TPUrOHOMETPUYECKMNE (YHKLMKN, 0bpaTHble (YHKLUNK;
YMEHWe CTPOUTb TFpaMkyu  M3YYeHHbIX  (DYHKLMNA,
MCMO0/b30BaTh TPaguKM MNpPU U3yYeHUU MPOLLECCOB W
3aBMCUMOCTEN, NP peLleHnn 3agay 13 Apyrnx y4ebHbix
npegMeToB M 3afad M3 peasibHOM XXM3HK; BblpaXaTb
(hopMynaMu 3aBUCUMOCTU MEXAY BeSIMYMHAMN;

MP69 - ymMeHWe onepupoBaTb MOHATUAMWU: TOUKa,
npsmasl, NI0CKOCTb, NMPOCTPAHCTBO, ABYrPaHHbIA Yyron,
CKpeLymBatoLLmecs  npsmMble,  MapajnefnbHOCTb U
NeprneHANKYNAPHOCTb NPSAMBLIX U MIOCKOCTEN, yrof
MeXay npsMbIMK, Yron Mexay npsiMoil U NI0CKOCTbIO,
yron MexXzay nnoCKOCTAMM, PacCTosiHWE OT TOYKU [0
MIOCKOCTK, PacCTOsSHUE MeXay MPAMbIMW, PacCTOSAHWE
MeXay MIOCKOCTAMW; YMeHMe WCNOoNb30BaTb Mpu
peweHnn 3afady  M3y4yeHHble (hakTbl U Teopembl
NIaHUMETPUKN; YMeHWEe OLeHMBaTb pasmepbl 0O0BLEKTOB
OKPY>KatoLLIero mupa;

MP610 -  ymeHWe  onepupoBaTb  MOHATUAMU:
MHOTOrpaHHWK,  CeyeHWe  MHOrorpaHHuKa,  Kyo,
napannenenuned, npusma, nupamuga, qurypa w
MOBEPXHOCTL BPALLEHUs, UMAUHAP, KOHYC, LWap, cdepa,
ceyeHns urypbl BpaLLeHWUs, NJOCKOCTb, KacaroLlaacs
cthepbl, UWAMHAPA, KOHYyCa, MNoWwaib MOBEPXHOCTU
nupammnibl, MNpU3Mbl, KOHyCa, UWAWHAPA, MowWwaas
cthepsl, 06beM Ky0a, NPSMOYro/bHOro
napasinenenvnega, nupaMmuibl, MPU3Mbl, LUAUHAPA,
KOHycCa, Lapa; yMeHne n3obpaaTb MHOTOrpaHHUKN ©
MOBEPXHOCTM BpaALUEHUS, WX CeYeHUs OT pPyKu, C
MOMOLLbK YEPTEXHbIX UHCTPYMEHTOB W 3/1EKTPOHHbIX
CPeACTB;  YMeHWe  pacrno3HaBaTb CUMMETPUIO B
MPOCTPaHCTBe; YMEHWe pacrno3HaBaTb MNpaBW/ibHbIE
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MHOrOrpaHHUKMY;
MP611- ymeHue onepupoBaTb MNOHATUAMU: ABUXEHME B
NPOCTPaHCTBE, MOAOOHbIE (Urypbl B MPOCTPAHCTBE,;
MCNONb30BaTb OTHOLLEHWME Nowaneil NOBEPXHOCTEN U
06beMOB NOAO6HBIX (Uryp NP peLLeHnm 3agay;

MP612 -  yMmeHMe BbIMUCNATL  FEOMETPUYECKME
Be/IMYUHBI (4MHa, yron, nnowadb, o6bem, nnowagb
MOBEPXHOCTU), UCMOMb3ya W3Y4YeHHble (opMynbl ©
METOAb!;

MP613 -  yMeHWe  onepupoBaTtb  MOHATUSAMM:
NpsAMOYrofibHas CuUCTeMa KOOPAMHAT, KOOPAWMHATbI
TOYKM, BEKTOP, KOOpPAMHATbl BEKTOpa, CKasispHoe
npousBedeHne, Yron Mexay BeKTopamu, Cymma
BEKTOpPOB, NPOW3BeAeHNe BEKTOpa Ha YMC/O; HaXOAUTb
C MNOMOLWbBI  M3Y4YeHHbIX  (hopMy/  KOOpPAUHATHI
CepefuHbl 0TPe3Ka, PacCToAHNe MeXAay ABYMSA TOUKaMU,
MP614 - yMeHue BblOMpaTb MOAXOAALLMIA W3YYEHHbIN
MeToL  ANA  pelleHus  3a4ayn,  pacno3HasaTtb
marematmMyeckune (PakTbl U MaTeMaTU4Yeckme MOAenn B
NPUPOAHBIX M 06LLECTBEHHbIX ABMEHUSAX, B UCKYCCTBE;
yMeHVe  NPVBOAWUTL  NPMMeEPbl  MaTemMaTuyecKux
OTKPbITUIA POCCUIACKOA WM MUPOBO MaTeMaTUYECKOW
HayKu;

MNPyl - yMeHVMe  OMnepupoBaTb  MOHATUAMM:
onpefeneHue, akcoMa, Teopema, CneAcTere, CBOMCTBO,
Nnpu3sHak, [l0Ka3aTenbCTBO, PaBHOCWU/IbHbIE

(hOPMYNMPOBKKM; YMeHWe (PopMy/nMpoBaTb 06paTHoe U
NPOTUBOMNOMIOXKHOE YTBEPXKAEHWNE, MPUBOLUTL NPUMEpbI
7 KOHTPMpUMepbI, 1NCMO/b30BaTh MeTo[,
maTemaTnyecKoi NHOYKUWK, NpoBOAUTH
[OKa3aTe/lbHble PacCy)XAeHWs npu  peLleHun 3ajad,
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OLeHMBaTb NIOrMYECKYH0 MPaBUIbHOCTb PACCYXXAEHNIA;
MPy2 - ymeHue onepupoBaTb MOHATUAMMW: MHOXXECTBO,
NMOAMHOXECTBO, Onepauun Haj MHOXeCTBamu;, YMeHue
1CNO/b30BaTh TEOPETUKO-MHOXXECTBEHHbIN annapar A4
OnuncaHns peasibHbIX MPOLECCOB W SBMEHUIA U Npu
peleHnn 3adady, B TOM 4ucie U3 ApYrux y4vebHbIX
npeaMeToB;

MPy3 - yMeHMe onepupoBaTb MOHATMAMKU: rpad,
CBA3HbIA rpafg, AepeBo, UMKA, rpad Ha MNIOCKOCTY;
YMeHWe 3aJaBaTb W ONUCbIBaTb rpagbl PasINYHbIMU
criocobamu; MCronb30BaTh rpagbl MpW peLleHnm 3asauy;
MPy4 - ymeHne CBOOOLHO OMEPMPOBATHL MOHATUAMMU:
coyeTaHue, MEPeCcTaHOBKa, YMCMIO COYETaHW, YKUCNO
NnepecTaHOBOK; O6MHOM HbIOTOHA; YMeHWe MNPUMEHSTb
KOMOMHATOpHble (DaKTbl WU PacCyXAeHus A/1F peLleHns
3ajauy;

MPyS - yMeHVe onepnpoBaTb NMOHATUAMU: HaTypasibHOE
yucno, LUENOe  4mucno, OCTaToK Mo MOAYIo,
pauyoHaslbHOE  YMCO,  UPpPaUMOHa/IbHOE  YMCIIO,
MHOXECTBa HaTypa/ibHbIX, LeMbIX, pauvoHaIbHbIX,
[EeACTBUTE/IbHLIX ~ YMCEN;  YMEHMe  MCMOo/b30BaThb
NPU3HaKK AeNMMOCTU, HaMEHbLUIWIA 06LWMIA AeNnUTeNb 1
HaMMmeHblLUee obLlee KpaTHOe, anroputm EBknnpa npw
peweHnn  3afa4y;  3HAKOMCTBO C  Pas/IMYHbIMU
NO3NLMOHHBLIMU CUCTEMAMUN CUUC/IEHUS;

MPy6 - ymeHMe CBOGOAHO OMEpPUPOBaTb MOHATUAMM:
CTeneHb C LenbiM MokasarefieM, KOpeHb HaTypasbHOM
CTeneHu, CTeneHb C pauuoHabHLIM MOKas3aTenem,
cTeneHb  C  [AeNCTBUTENbHbIM  (BELLECTBEHHbIM)
rnokasarefieM, fiorapugm 4ucna, CUHYC, KOCUHYC W
TaHreHC NPOU3BO/ILHOIO YNCNa,;
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MPy7 - ymeHune onepupoBaTb MOHATUAMW: TOXAECTBO,
TOX[OECTBEHHOe npeobpasoBaHue, ypaBHeHwe,
HepaBeHCTBO, CWUCTeMa YpPaBHEHWA W HepaBeHCTB,
PaBHOCWU/bHOCTb  YPaBHEHWIA, HEPaBEHCTB W CUCTEM,
pauMoHanbHble,  MppauvoHaibHble,  MOKa3aTesbHble,
CTereHHble, lorapumMmUyeckmne, TPUTOHOMETPUYECKME
YpaBHeHUs,, HepPaBeHCTBa M CUCTEMbI; YMEHMWe peLuatb
ypaBHeHWsl, HepaBeHCTBA W CUCTEMbl C MOMOLLbIO
pasINYHbIX MPUEMOB; peLlaTb YpaBHEHWS, HepaBeHCTBa
N CUCTEMbl C MapaMeTpoM; MNPUMEHSATb YpPaBHEHWUS,
HepaBeHCTBa, nx cucTembl  Ans peLleHus
mMaTteMaTMyecKmx 3afad W 3aga4 U3 PasINYHbIX
06nacTeli HayKn 1 peanbHON XN3HW;

MPyKO - ymeHMe  onepupoBatb  MOHATUAMW:
HenpepbIBHOCTb  (PYHKLMK,  acMMNTOTbI  rpagmka
(byHKUMW, nepBasd WM BTOpas MPOM3BOAHAA (DYHKLUW,
reoMeTPUYECKMn 1 (DU3NYECKUIA CMbICST MPON3BOAHONM,
nepsoobpasHas, OMpeAeneHHbId  WHTEerpan; ymeHue
HaxoAuTb acMMNTOTbI  rpaguka (QyHKUWMK; YyMeHue
BbIYACNATL  MPOU3BOAHbIE  CYMMbl,  NPOU3BEAEHNS,
4aCTHOro M KOMNO3MUMWU  (DYHKUMIA,  HaXOAWTb
YpaBHEHWE KacaTe/lbHOM K rpafmKy yHKLuK;

yMeHue 1NCMOo/b30BaTh MPOV3BOAHYHO ans
nccnefoBaHnsa PYHKUMIA, ANA HAXOXKAEHUA HanTyYLLIero
PeLleHns B MPUKNaAHbIX, B TOM 4uC/ie COLMaIbHO-
9KOHOMWYECKMX M (PM3NYECKMX  33fjayax, [ns
OrMpefiefleHns  CKOPOCTM U YCKOPEeHWs; HaxoAuTb
naowaam n obbembl (QUryp C MOMOLLBIO WHTErpana;
NpUBOAUTH npumepb! MaTeMaTU4eckoro
MOJENIMPOBaHNA C  MOMOLBI0  AnddepeHumnanbHbIX
YPaBHEHWI;
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MPyl4 - ymeHWe CBOGOAHO ONEPUPOBATb MOHATUAMM:
TOYKa, npAmasd, MNAOCKOCTb, MPOCTPAHCTBO, OTPE3OK,
nyd, NAOCKUA Yron, ABYrPaHHbIA Yros, TpexrpaHHbIN
yron, rnepecekatoLmecs, napasnenbHble 7
CKpelluBatolwmecd  npsamMble,  NapaiieNlbHOCTb U
NepneHANKYNAPHOCTb NPSAMbIX U MIOCKOCTER, Yron
MeXay NPsSMbIMK, YIon MeXay NpsaMoi U NA0CKOCTbHO,
Yros MexXxay njaocKoCTAMU; YMeHWe MCNoNb30BaTb npu
pelleHnn 3afay  M3y4yeHHble (hakTbl W TEOpeMbl
NNaHUMETPUN; YMEHME OLEHNBATL pasmepbl 00BLEKTOB B
OKpYXXatoLem Mupe; yMeHVe onepupoBaTb NOHATUAMMN:
MHOTrOrpaHHUK, CeYeHre MHOrorpaHHuKa, npaBU/IbHbLIN
MHOrOrpaHHWK,  Mpu3ma, nuipamuga, qurypa w
MOBEPXHOCTb BpaLLeHUs, UMIMHAP, KOHYC, Wap, cgepa,
pa3BepTKa MOBEPXHOCTU, CeYeHUst KOHyca U LMAnHApa,
napasnensHble OCY WU OCHOBaHWIO, CeYeHue Luapa,
MIOCKOCTb, Kacarowasca cgepbl, UWAMHAPA, KOHYCa,
YMEHVE CTPOUTb CeYeHre MHOrorpaHHuKa, 13obpaxarb
MHOrOrpaHHUKN, (Urypbl U NOBEPXHOCTW BPALLEHUS, UX
CeyeHMsi, B TOM 4MCNe C MOMOLLbI 3NMeKTPOHHbIX
CPefcTB; YMeHUe NPUMEHSATb CBOMCTBA FTeOMETPUYECKNX
(huryp, camocTosTeNlbHO (hOPMYMPOBaTb OMpeseneHns
n3yvaembIxX (HUryp, BblABUraTb rMnoTesbl O CBOMCTBAX U
Nnpr3HaKax reoMeTpuyeckux guryp, 060CHOBbIBaTL NN
onposepratb UX; YMeHve MpPOoBOAUTL KiacCUuUKauuio
(uryp No  pasnYHbIM  MpPU3HaKaM,  BbIMOJHATH
Heo6XoAMMble LOMONHUTE/bHbIE MOCTPOEHUS;

MPy15 - ymeHve CBOGOAHO OMEpupoBaTb MOHATUSMM:
nnowanb Qurypbl, 06bem (Urypbl, BenuMYMHa Yrna,
paccTosiHMe OT TOYKM [0 MJIOCKOCTW, paccTosiHMe
MeXxay npsMbIMKU, PACCTOSIHWE MeXAY MI0CKOCTAMM,



OK 05. OcyLLecTBNATL YCTHYIO U
MUCbMEHHYIO KOMMYHUKaUMIO Ha

rocy1apcTBEHHOM A3bIKe
Poccuinckoli Pesepaumm c
YYETOM 0COBGEHHOCTEW
COUMANBHOIO U KY/bTYPHOrO
KOHTeKCTa

JIP8 - chopMMpPOBaHHOCTL POCCUIMCKON FpakaaHCKOM
NOEHTUYHOCTM, NaTPUOTU3MaA, YBaKEHUS K CBOEMY
Hapody, 4yBCTBa OTBETCTBEHHOCTW neped PoanHOMN,
ropfocTy 3a CBOM Kpaid, cBO POAMHY, CBOI S13bIK U

KynbTypy, npoLunoe 7 HacTosLLee
MHOrOHaLoHaNbHOro Hapoaa Poccuy;

np33 - COBEpLUEHCTBOBaHME  A3bIKOBOM W
ymTaTeNIbCKom Ky/bTypbl Kak cpeacTBa

B3aMMOLENCTBUA MEXAY /TFOAbMU 1 MO3HAHUA MUPa,;
MP30 - pa3BepHYyTO M NIOTMYHO K3naratb CBOK TOYKY
3PEHNsA C UCNO/Mb30BaHNEM A3bIKOBbIX CPELCTB;
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nnowanb cgepbl, MNAOWAaAb MOBEPXHOCTM MNUpaMuApbl,
NpU3Mmbl, KOHyCa,  UuvMHAapa,  006bem Ky0a,
NPSAMOYTro/IbHOro napannenenuneaa, nupamMual,
npu3Mbl, UWIMHAPA, KOHYCa, LWapa; YMeHVe HaxoAuTb
OTHOLLEHVE 06bEMOB NOLOGHBIX hUTyp;

MPy16 - yMeHuWe CBOGOAHO ONEpMPOBaTb MOHATUSIMM:
[BVXEHVE, Napa/ine/ibHbliA  MepeHoc, CUMMETPUA Ha
MNI0CKOCTYU n B MPOCTPaHCTBE, MoBOpOT,
npeobpasosaHve Nogobus, Nojo6Hble Urypbl; yMeHue
pacno3HaBaTb paBHble W MOLOGHbIE (Urypbl, B TOM
yucne B MPUPOAE, WCKYCCTBE, apXUTEKType, YMeHue
NCMo/Mb30BaTb reOMeTPUYECcKne OTHOLLUEHWUS, HaxoAWTb
reoMeTpuyeckme BeMYMHBLI (L47MHa, Yrof, niowaip,
06beM) nMpu pelweHUn 3afad M3  OpYrux y4debHbIX
NPeaMeTOB U U3 PeasibHOM XXM3HN

ne61 - BrajeHne  MeTogaMWn  [0Kas3aTenbCTs,
aniropuTMamu peLLeHns 3agayd; ymeHue (hopmynmpoBaTtb
OnpefeneHns, akCuoMbl U TeOpeMmbl, MPUMEHATL KX,
NMPoOBOAWTL  [OKa3aTe/lbHble pacCyXXaeHus B Xoje
peLleHuns 3afay;

MP62 — yMmeHVe onepupoBaTb MOHATUAMWU: CTEMEHb
yucna, florapuM  yucna;  YMeHWe  BbIMOMHATH
BblUMC/IEHNE 3HAYEHWIN U NPeobpa3oBaHUA BblPaXKEHNN

CO CTenmeHamMyW W norapudmamu, npeobpasoBaHUs
[PO6HO-PaLMOHA/IbHBIX BbIPKEHWIA;

nrPe3 - YMEHME  ONEpupoBaTb  MOHATUAMMU:
pauuoHaNibHble,  MppaLuoHasibHble,  MoKasaTeNbHble,

CTerneHHble, norapumMuyeckmne, TPUrOHOMETPUYECKUE
ypaBHeHNA N HepaBeHCTBa, X CUCTEMbI;

MP64 - yMeHWe OMepupoBaTb MOHATUAMU: (PYHKLUA,
HenpepbiBHas (DYHKLMA, NPOM3BOAHasA, NepBoobpasHas,



onpeseneHHbIN NHTerpan; yMeHue HaxoanTb
NPOU3BOAHbIE  3/1EMEHTaPHbIX (DYHKLUUA, MCMONb3YS
CMpaBOYHble MaTepuasbl; UCCMefoBaTb B MPOCTENLLMX
cnyydasxX (PYHKUMM HA  MOHOTOHHOCTb, HaxoAWUTb
HanbosbluMe W HaUMeHbLUMe 3HayeHus  (DYHKUWIA,
CTPOUTL TpaMKn MHOTOY/IEHOB C WCMO/b30BaHVEM
annapata MaTeMaTW4Yeckoro aHanMsa; MNPUMEHATb
MPOV3BOAHYIO MpPU pPelleHnn 334ay Ha [BMXKEHUE;
pewaTtb  MPaKTUKO-OPUEHTUPOBAHHbIE  33JayM  Ha
Hambo/bLLME Y HAUMEHbLUME 3HAYeHWs, Ha HaXOoXAeHNe
MyTW, CKOPOCTU U YCKOPEHUS;

npees - YMEHVe  OMepupoBaTb  MOHATUAMM:
paumoHanbHas (OYHKUMSA, MNoKasaTesibHasd  (DYHKLMS,
CTerneHHad (yHKUMA, fiorapummyeckas  (yHKUWS,
TPUrOHOMeTpUYecKne (yHKLUMKM, 06paTHble (YHKUWK;
YMEHUe CTPOUTb TPagMKN  U3YYEHHbIX  (DYHKLWNA,
NCMO0/b30BaTh FPagiMkn MpU U3yYeHUU MPOLLECCOB U
3aBMCMMOCTEMN, NPY pPeLleHnn 3aga4 13 Jpyrux yyebHbIxX
npeaMeToB W 3aa4y U3 peasibHOM >KM3HW; BbIpaXaTb
(hopmynaMmn 3aBUCUMOCTU MEXLY BENNYUHAMMU,

MP69 - yMeHMe onepupoBaTb MOHATUAMMU: TOUKa,
npsaMasi, Ma0CKOCTb, MPOCTPAHCTBO, ABYrPaHHbIA yron,
CKpellMBatoLmecs  npsmMble,  NapasnefisHoCTb "
NePneHANKYNAPHOCTb NPSAMbIX W MJIOCKOCTER, yron
MeXay NpPsMbIMA, YIon Mexay NpsiMoin 1 Ma0CKOCTbHO,
Yros Mexpgy MnJ0CKOCTAMW, PacCTOfHME OT TOYKM [0
M/IOCKOCTU, PacCTOSAHWE MeXay NpPsMbIMU, PacCTosHUE
MeXay MIOCKOCTAMW; YMeHMe WCMo/b30BaTb  Mpu
pelleHnMn 3afa4  Uu3yyeHHble (hakTbl U TeOpeMbl
NNaHUMETPUN; YMEHME OLEeHMBATb pasMepbl 06BLEKTOB
OKPY>KatoLLIEro Mupa;
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MP610 -  yMeHVe  OMepupoBaTb  MOHATUAMM:
MHOFOrpaHHUK,  CeYeHMe  MHOrorpaHHuKa,  Kyo,
napannenenunes, npusMa, nvpamuiga, qurypa wu
MOBEPXHOCTb BpaLleHns, LUMAMHAP, KOHYC, Wwap, cgepa,
ceyeHuns (Urypbl BpaLleHus, MI0CKOCTb, KacatoLascs
ctepbl, UWAMHAPA, KOHyCa, MNowWwanb MOBEpPXHOCTU
nvpamugpbl, Mpu3Mbl, KOHYCa, UWAMHAPAE, MoLaab
cthepsl, 06beEM Ky0a, NPSIMOYTO/IbHOr0
napannenenunesa, nupamugsl, NpU3Mbl, LUUANHAPA,
KOHyCa, Llapa; YMeHune n306pakaTb MHOIOrpaHHUKK 1
MOBEPXHOCTU BpPALLEHUA, WX CeYyeHUs OT PYyKu, C
MOMOLLbIO YEPTEXHbIX MHCTPYMEHTOB U 3/1EKTPOHHbIX
CPefCcTB; YMeHWe pacrno3HasBaTb CUMMETPUIO B
MPOCTPaHCTBe; YMEHWe pacro3HaBaTb MpaBU/bHbIE
MHOrOrpaHHUKMY;

MP611- ymeHne onepnpoBaTb MNOHATUAMW: ABUKEHWE B
NPOCTpaHCTBe, MNOA06HbIE (Urypbl B MPOCTPAHCTBE,;
MCNONb30BaTb OTHOLUEHMWE MoWaneil NOBEPXHOCTEN U
06beMOB MOLOGHLIX (hUryp Npu peLLleHnn 3agay;

MP612 -  yMeHWe BbLIYUCNATL  FEOMETPUYECKME
Be/IMYUHBI (4MHA, Yros, nnowadb, 06bem, nniowiajb
MOBEPXHOCTU), WCMNONb3YA W3yYeHHble QopMybl ©
METOAb!;

MP613 -  ymeHWe  onepupoBaTb  MOHATUAMMW:
NMPsAAMOYrofibHas CUCTeMa KOOpAMHAT, KOOpAWHATbI
TOYKW, BEKTOP, KOOPAMHATbI BEKTOpa, CKa/lfpHoe
npou3BefeHne, Yron Mexay BekTopamu, Cymma
BEKTOPOB, NPOW3BELEHME BEKTOPA HAa YMC/O; HAXOAWUTb
C TMOMOLUbI  M3YYEHHbIX  (POPMYN  KOOPAMHATbI
cepevHbl 0TPe3sKa, pacCTosHNE MeXAY ABYMSA TOUKaMW;
MP614 - yMeHue BblGMpaTb NOAXOAALLMIA W3YYEHHbIN



MeTO4  AN1F  pelleHWs  3adadn,  pacrnosHaBaTb
matemaTuyeckme (hakTbl M MaTemaTuyeckue MOAeNn B
NPUPOAHBLIX M OBLLECTBEHHbLIX ABMEHUSX, B UCKYCCTBE;
YMeHMe  NpuBOAMTbL  MPUMepbl  MaTemaTMYeCKUX
OTKPbITUIA POCCMICKOA W MUPOBOW MaTemaTUYeCKO
HayKw;

MPyl1 - yMeH/e  OnepupoBaTb  MOHATUAMMN:
onpefeneHve, akcoMa, TeOpema, CreficTeue, CBOWCTBO,
Npu3sHaKk, [l0Ka3aTe/bCTBO, paBHOCU/IbHbIE

(hopMynMpPOBKK; YMeHVEe (OpMynnpoBaTb 06paTHoOe K
MPOTMBOMOJIOXKHOE YTBEPXKAEHMe, NMPUBOANUTL NPUMEpDI
n KOHTPNpUMEpbI, 1CMOoNb30BaTh MeToq,
maTemMaTnyecKomn NHAYKLUAW; NnpoBOAUTb
[loKa3aTe/bHble pacCy>XAeHUa npu peLleHUn 3afau,
OLeHMBaTb /IOrMYECKY NMPaBU/IbHOCTb PACCYXAEeHWM;
MPy2 - ymeHue onepupoBaTb MOHATUAMU: MHOXECTBO,
NOAMHOXXECTBO, OMNepauun Haj MHOXECTBaMu; YMeHue
MCNOMb30BaThb TEOPETUKO-MHOXECTBEHHbIM annapart A/1s
OnucaHna peasibHbIX MPOLECCOB W SABMAEHUA W Npu
pelleHnn 3afa4y, B TOM 4ucne u3 [pyrux Yy4debHbIX
npeaMeToB;

MPy3 - yMeHWe onepupoBaTb MOHATUAMM: rpad,
CBA3HbIA rpad), [AepeBo, UMK, rpag) Ha MNIOCKOCTU;
yMeHVe 334aBaTb W OMuCbIBaTb rpagbl pasvyHbIMU
cnocobamu; MCcnosb3oBaTh rpadbl NPY PeLLEHNN 3a4ay;
MPy4 - yMmeHVe CBOGOAHO OMEpUpPOBaTb MOHATUAMM:
coYeTaHMe, MepecTaHOBKA, 4YMCNO COYETaHWUW, 4unCo
NnepecTaHOBOK; GUHOM HbIOTOHA;, yMeHMe MNPUMEHATb
KOMOMHATOPHble (DaKTbl U PacCy>XAeHUs AN peLueHuns
3agav;

MPy5 - ymMeHue onepupoBaTb MOHATUAMU: HATypasibHOe
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4ynucno, LUenoe  uYucno, OCTaToK Mo MOAY/HO,
pauMoHa/IbHOE  YWUC/O,  MppaLMOHaibHOe  YKUCo,
MHOXeCTBa HaTypa/ibHbIX, LeMbIX, paynOHa/bHbIX,
[ENACTBUTE/IbHBIX ~ YMCEN;  YMEHWe  UCMO0/b30BaTb
NpU3HaKy 4eNMMOCTW, HAUMEHBLLWIA 0OLLNIA fennTenb 1
HaMMeHblUee obLlee KpaTHoe, asroputMm EBkinpga npu
pelleHnn  3aJay;  3HAKOMCTBO C  Pas3MyHbIMU
MO3ULIMOHHBLIMU CUCTEMAMU CUUCIIEHNS;

MPy6 - ymeHMe CBOGOAHO OMepuvpoBaTb MOHATUAMMU:
CTeneHb C LenbiM rnokasaTeneM, KOpeHb HaTypasibHOWA
CTEMEHW, CTeMeHb C pauMOHa/IbHLIM MOKasaTesiem,
CTeneHb  C  [eNCTBUTENbHbIM  (BELEeCTBEHHbIM)
rokasartefsiem, /iorapu{mM YUCMa, CUHYC, KOCUMHYC U
TaHreHC MPOM3BOJIbLHOIO YNCNa;

MPy7 - ymeHWe onepupoBaTb MOHATUAMW: TOXKAECTBO,
TOXJeCTBEHHOE npeobpasoBaHue, ypaBHeHuUe,
HepaBeHCTBO, CWUCTEMA YPaBHEHWA W HepaBeHCTB,
PaBHOCW/IbHOCTb YpPaBHEHWIA, HEPaBEHCTB U CUCTEM,
pauMoHasibHble,  UppauMoHa/IbHbIe,  MOKasaTe/lbHble,
CTereHHble, norapumMuyeckne, TPUTOHOMETPUYECKME
YpaBHeHWs, HEPaBEHCTBA U CUCTEMbI; YMeHWe peLuaTb
YpaBHeHWs,, HepaBeHCTBA W CUCTEMbl C MOMOLLbIO
pasNNYHbIX NPUEMOB; peLlaTh YpaBHeHUs, HepaBeHCTBa
N CUCTEMbl C MapaMeTpoM; MPUMEHATL YpaBHeHUS,
HepaBeHCTBa, X CUCTEMBI ans peLueHus
mMaremMaTUyecKmx 3agady W 3ada4y M3 pasfInyHbIX
o6nacTeli HayKu 1 peanibHON XXN3HMW,

MPyrO - YyMEHVe  OMnepupoBaTb  MOHATUAMM:
HEnpepbIBHOCTL  (PYHKUMKW,  acUMMTOTbl  rpadmka
(yHKUMK, MepBas W BTOpas NPou3BOAHas (QYHKLMK,
reoMeTpUYecKnin U (HU3NYECKUIA CMbICNT MPON3BOLHOWN,
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nepsoobpasHas, OMpefeNieHHbI  UHTerpan; YyMeHue
HaxoAuWTb acUMMTOTbl rpaukKa QYHKUUW; YMeHue
BbIYMNC/IATL  NPOM3BOAHbIE  CYMMbl,  MPOW3BEAEHUS,
YaCTHOrO M KOMMO3ULMW  (PYHKUMIA,  Haxo4uTb
ypaBHeHWe KacaTe/lbHOM K rpatmky QyHKLUWK;

yMeHue 1CNoNb30BaTh MPON3BOAHYHO Jilpis
1ccnefoBaHna (OYHKUWIA, AN HAXOXKAEHWUS HaumyuLlero
peleHns B MPUKIagHbIX, B TOM YWUCME COLMANbHO-
9KOHOMMYECKMX U (PU3MYECKUX  3ajayax, 4ns
OMNpefeneHns CKOPOCTU U YCKOPEHMUs;;  HaxoauTb
nnowaam 1 o6beMbl (Uryp C MOMOLLBIO WHTErpana;

NPUBOAUTb npuMepb! MaTemMaTnyecKoro
MOJENNPOBaHMS C  MOMOLBI  AuddepeHuMaibHbIX
YPaBHEHWIA;

MPyl4 - ymeHue CBOGOAHO ONEpMpoBaTb MOHATUAMM:
TOYKa, npamas, NAOCKOCTb, MPOCTPAHCTBO, OTPE3OK,
Nyd, NAOCKWIA Yron, ABYrPaHHbIA Yros, TpexrpaHHbIN
yron, rnepecekaroLmecs, napannenbHble 7
CKpeLluBatowwmeca  npamMble,  napainenbHocTb U
NeprneHANKYNAPHOCTb NPSAMbIX W MIOCKOCTER, Yron
MeXy MpAMbIMA, Yron Mexay NpsMOR U NNOCKOCTbIO,
Yron Mexay naoCcKOCTAMU; YMeHWe WUCMob3oBaTb npu
pelleHnn 3afay  W3y4yeHHble (PaKTbl W TEOpeMmbl
NNaHUMeTPUK; YMEHWNE OLEHMBATL pasmMepbl 0ObLEKTOB B
OKpY>KaloLLIeM MUpe; YMEeHWEe OnepupoBaTh NOHATUAMMW:
MHOrOrpaHHWK, CeYeHne MHOrOrpaHHWKa, NpaBW/bHBbIA
MHOrorpaHHuK, npusma, nupamuga, durypa w
MOBEPXHOCTb BPALLEHWs, UMANHAP, KOHYC, LWap, cdepa,
pa3BepTKa MOBEPXHOCTU, CEYEHUA KOHYyca W LUMAUHAPA,
napannefbHble OCKU WM OCHOBAaHWIO, CeYeHue Luapa,
MIOCKOCTb, Kacalollaacs cepbl, LUIMHAPA, KOHYCa;



MK 1.1. MpoBogntb c6opoyHble JIP14 - 0CO3HaHMe NMYHOIO BKNaga B MOCTPOEHME

onepaLum

nepeq,

CBapKoW

C YCTOMYMBOrO ByAayLLEro;
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YMEeHNe CTPOUTb CeYeHne MHOrorpaHHUKa, n3obpaxarb
MHOIOrpPaHHNKN, (Urypbl N NOBEPXHOCTY BPALLEHUS, UX
CeyeHNs, B TOM YuCNe C MOMOLLbI 3M1eKTPOHHbIX
CPeLCTB; YMeHMe NPUMEHSATL CBOMCTBA reOMETPUYECKNX
(huryp, camocToATe/IbHO (POPMYNIMPOBATL ONpeaeseHuns
n3yvaembIX QuUryp, BblABUraTb rmnoTesbl 0 CBOMCTBAX M
npu3HaKax reoMeTpuyecknx uryp, 060CHOBbLIBATL UK
ornpoBepratb UX; YMeHWe NPOBOAUTL KnacCUMKalumio
uryp NO  pasMyHbIM - MpU3HaKaM,  BbIMOSHATb
HeobXo4MMble AOMNOSTHUTE/IbHbIE NOCTPOEHMS;

MPy15 - yMmeHne cBOGOAHO ONepupoBaTb MOHATUSAMU:
nnowags urypbl, 06beM QUrypbl, BeMYMHA YINa,
paccTosiHMe OT TOYKM [0 MI0CKOCTM, PacCTosHue
MeXay nNpAMbIMK, PacCTOsHUE MeXAy MNOCKOCTAMU,
naowanb cdepbl, naowaas MOBEPXHOCTU MNUpamMnbl,
NpU3Mbl, KOHyCa, uMnuHapa,  06beM Ky6a,
NPSAMOYTO/IbHOr0 napannenenunesa, nupamnzpl,
NMpu3Mbl, LWIMHAPA, KOHYCa, Lapa; YMeHVe HaxoauTb
OTHOLLEHNE 06bEMOB MOAOOHbLIX Uryp;

MPy16 - ymeHune cBOGOAHO ONEpMpPoBaTb MOHATUSIMMN:
[BWKeHVE, Mapasne/ibHblii  NepeHoc, CUMMETPUS Ha
M/I0CKOCTH 7 B MPOCTPaHCTBE, noBopoT
npeo6paszoBaHne Nogooms, nNogobHble GUrypbl; YMeHME
pacrno3HaBaTb paBHble M MNOAO0OHbIE (UIYpbl, B TOM
yucne B MPUPOAE, WCKYCCTBE, apXUTEKTYpe; YMeHue
1CMO0/b30BaTh FeOMETPUYECKMe OTHOLLEHUS, HaxoauTb
reOMeTpUYecKre BeNUYMHbI (O4/IMHa, Yron, naowaib
00beM) Mpu pelleHMn 3afad u3 [pyrux Yy4debHbiIX
NpeAMeTOB 1 U3 peaibHON XKN3HW

MP61 — BnageHve MeTojamMu  [10Ka3aTesbCTB,
afiropyTMamn peLleHus 3afad; yMeHue hopMynvpoBaThb



1CNo/b30BaHNEM
KOHCTPYKTOPCKOM,
NMPON3BOACTBEHHO-
TEXHO/IOrMYECKOIA
HOPMaTVBHOIN AOKYMEHTaL M

nP2s - WHTEpeC K  pasnuyHbIM  cepam
NPOECCMOHANIbHON feATeNIbHOCTH, YMEHME COBEPLUATb
OCO3HaHHbI  BbIGOp  Oyaywein  npodeccun  n
peann30BbIBaTb COOCTBEHHbIE XKNU3HEHHbIE NJIaHbI;
JIP26 - roTOBHOCTb M CMOCOBHOCTL K 06pa30BaHuIo 1
caMo00pa30BaHMIO Ha NPOTSHKEHUW BCE XKU3HY;

MP3 - onpegenatb Uenn [eATeNbHOCTW, 3ajasaTtb
napameTpbl Y KpUTEPUN UX JOCTUXKEHUS;

MP5 - BHOCUTb KOpPpPeKTVMBbl B [eATeNbHOCTb,
OLeHMBaTL  COOTBETCTBME  Pe3yNbTaTOB  LeNsaM,
OLeHMBATb PUCKWN NOCNEACTBUN LeATeIbHOCTH,

MP21 - BnafileTb HaBblKamy MOMYyYEHUs MHOpMaLUU
M3 WMCTOYHUKOB pPasHbIX TWMNOB, CAMOCTOATENIbHO
OCYLLECTBNATL MOWUCK, aHaiu3, cucrtemarusaumio u
NHTEprpeTaunio  MHMOpMaLMN  PasnNYHbIX BUAOB U
(hopm npeacTaBieHns;

MP36 - KOOpAMHMPOBATb W BbINOMHATL paboTy B
YCNOBUAX peasibHoro, BUPTYa/IbHOrO 7
KOMOMHMPOBAHHOIO B3aMIMOAENCTBUS,

MP42 - penaTb OCO3HaHHbIN BbIGOP, apryMeHTUPOBaTb
ero, 6paTb OTBETCTBEHHOCTb 3a PeLLEeHWE;

MP46 - Bnagetb  HaBblkaMW  MO3HaBaTe/IbHOW
pedieKcn Kak 0CO3HaHWS COBEPLUAEMbIX [eNCTBUIA 1
MbIC/IUTENIbHbIX ~ MPOLECCOB, WX  pe3y/nbTatoB WU
OCHOBaHWiA
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onpefeneHns, akCMOMbl U TEOpeMmbl, MPUMEHATL KX,
NPoBOAUTL [OKasaTeflbHble pacCyXAeHua B  Xopje
peLleHns 3aMay;

P64 - ymeHVe OMepupoBaTb MOHATUAMM: (PYHKLUA,
HenpepbiBHasA (hYHKUWSA, MPOU3BOAHAsA, NepBoobpasHas,
onpefeneHHbIN NHTErpan, yMeHue Haxo4nTb
NPOU3BOAHbIE  3/1EMEHTaPHbIX (DYHKUWIA, UCMONb3ys
CMpaBOYHble MaTepuabl; UCCNefoBaTb B MPOCTEALINX
cnyyasx (PYHKUMM Ha MOHOTOHHOCTb, HAXOA4MWTb
HambosnblUMe W HaUMeHblUMe 3Ha4YeHUs  (DYHKLMNA;
CTPOUTbL TpamKym MHOrOYNEHOB C WCMO/b30BaHUEM
annapara MaTemMaTM4ecKOro aHaiusa, nNpUMeHATb
NPOM3BOLHYIO MNPU pelleHun 3afa4 Ha [OBWKEHWe;
pewatb  MNPaKTUKO-OPUEHTMPOBaHHbLIE  33fayn  Ha
Hanb0/bLLUNE N HAVMEHbLLME 3HAYEHWNSA, HA HaXOXAeHWe
MyTN, CKOPOCTU N YCKOPEHUS;

MP69 - ymeHWe onepupoBaTb MOHATUAMU: TOUKa,
npsaMasi, NJ0CKOCTb, NPOCTPaHCTBO, ABYrPaHHbIN Yron,
CKpelLMBaloLmeca  npsAMble,  MapannenbHoCTb U
NepneHANKYNAPHOCTb MPAMbIX W M/IOCKOCTEN, Yron
MeXay NPSMbIMK, YIon MeXay MpPAMOi U NI0CKOCTbIO,
Yyron mexay Mn0CKOCTAMW, PaccTofHME OT TOYKM [0
MN/IOCKOCTU, PacCToAHME Mexay NpAMbIMU, paccTofHue
MeXay MNOCKOCTAMW; YMEHWE WUCMNOMb30BaTb Mpu
pelleHMn 3afa4y  U3y4yeHHble (PaKkTbl M TEeOopeMmbl
NNaHUMETPUN; YMEHME OLeHMBATb pa3mepbl 0OBLEKTOB
OKpY>KatoLLLero Mupa;

MP610 -  yMmeHWe  oOMepupoBaTb  MOHATUAMM:
MHOTFOrPaHHUK,  CeYeHMe  MHOrorpaHHuKa,  Kyo,
napannenenunes, npusMa, nvpamuga, urypa u

MOBEPXHOCTb BPaLLEHWs, UMANHAP, KOHYC, Lwap, chepa,
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CeyeHVs (Urypbl BpaLleHWs, MIOCKOCTb, KacaroLlascs
cthepbl, UMNMHAPA, KOHYyca, niowaib MNOBEPXHOCTU
nupamMuapl, MNpPU3Mbl, KOHyCa, UWAMHAPA, naowaib
cthepsl, 06beM Ky0a, NPSAMOYTO/IbHOI0
napasinenenvnega, nupamuibl, MPU3Mbl, LWINHAPA,
KOHyCa, Llapa; yMeHue n306paxarb MHOIMOrPaHHUKN Y
MOBEPXHOCTU BpALLUEHUS, WX CeYeHUss OT pPYyKWU, C
MOMOLLbIO YEePTEXHbIX WHCTPYMEHTOB U 3/1eKTPOHHbIX
CPeACTB; YMeHWe pacro3HaBaTb CMMMETPUIO B
MPOCTPaHCTBE; YMEHWe pacno3HaeaTb MpaBWU/ibHbIE
MHOrOrpaHHUKMY;

MP613 - YyMEHVE  OMepupoBaTb  MOHATUAMMN:
NpAMOYro/ibHas CUCTeMa KOOPAMHAT, KOOPAWMHATHI
TOYKM, BEKTOP, KOOPAWHATbI BEKTOpa, CKalsapHoe
npov3sefieHne, Yron MexXay BekTopamu, Cymma
BEKTOpPOB, NPOU3BeAeHMEe BEKTOpa Ha YMC/O0; HaxXo4UTb
C MOMOLUBI  M3YYEHHbIX  (OPMY/T  KOOPAMHATHI
cepeavHbl 0TPesKa, PacCTosiHNE MeXAY ABYMS TOUKaMUu,

MNPyl - YMeHWe  onepupoBaTb  MOHATUAMM:
onpejeneHne, akcMoma, Teopema, CneAcTeue, CBOMCTBO,
NpU3Hak, [loKa3aTenbCTBO, paBHOCW/bHbIE

(hOpMYNIMPOBKK; YMeHWe (hopMynnMpoBaTb 06paTHOe M
MPOTUBOMOJIOXKHOE YTBEPXAEHMe, MPUBOAUTL NPUMEPDI
7 KOHTpNpUMepsbl, 1CNoMb30BaTh MeToz
mMaTeMaTn4ecKoin VHAYKUWK, NpoBOAUTb
[OKasaTe/lbHble PacCyXAeHWs npu pelleHnn 3apad,
OLieHMBaTb NIOrMYECKYHO NMPaBUIbHOCTb PACCYXEHWA;

MPytO - YMEHME  ONEPUPOBATL  MOHATUAMM:
HEnpepbIBHOCTL  (PYHKUMKW,  acCUMMTOTbI  rpagmka
(hbyHKUMKW, nepBas W BTOpas MPoOuM3BOAHAA (YHKLMK,
reoMeTpuyecKnii U (HM3NYECKUIA CMbICT NPOU3BOAHON,



nepBoobpasHas, OnpefefieHHbIn  WMHTerpan; yMeHue
Haxo4uTb acUMNTOTbl rpauka QYyHKUUN; yMeHue
BbIUACNATL  MPOWM3BOAHbLIE  CYMMbI,  MPOW3BEAEHMS,
4aCTHOrO M KOMMO3UUMWM  (DYHKUWIA,  HaxoauTb
ypaBHeHWe KacaTeNbHOW K rpauKy QyHKLUUK;

yMeHwue 1NCNonb30BaTb NPON3BOAHYHO NS
nccnefoBaHNa PYHKUMIA, 41 HAXOXAEHUA HaUNYYLLIEro
peleHns B MpUKNagHbIX, B TOM YUCNe COLUa/IbHO-
9KOHOMMYECKMX M (hM3NYEeCKUX  3afadvax, AN
orpefesieHnss CKOPOCTU W YCKOPEHWs; HaxoauTb
naowaam n o6bembl Uryp C MOMOLLBIO WHTErpana;
NPUBOAUTb npumMepbl maTemaTn4eckoro
MOZE/NMPOBaHNA € MOMOLLbK  AnddepeHunanbHbIX
YPaBHEHWIA;

MPyl4 - ywmeHue cBOGOAHO OMEpUpPOBaTb MOHATUAMMU:
TOYKa, npsimMas, MI0CKOCTb, MPOCTPAaHCTBO, OTPE30K,
NyY, MNOCKWIA Yron, ABYrPaHHbIA Yros, TPexrpaHHbIi
yron, repecekaroLmecs, napansiefibHble 7
CKpeluMBaloLLmecs  MpaMble,  MapainensHocTb U
NeprneHANKYNSPHOCTb  MPAMbIX W MNIOCKOCTER, Yron
MeXay NpAMbIMUK, Yroa MeXay npsMoin 1 MaoCKOCTbHO,
Yron mexzay naocKoCTAMU; YMeHWe MUCNo/b30BaTb Npu
pelleHn 3agady  M3y4yeHHble (aKTbl U TEopembl
NNaHVMETPUX; YMeHVE OLEHNBATL pa3Mepbl 0O6LEKTOB B
OKpYXatoLLeM Mupe; YMEHWE OMepupoBaTthb MOHATUAMU:
MHOrOrpaHHuK, cevyeHne MHOrOrpaHHWKa, npaBU/bHbIA
MHOTOFpaHHWK, Mpu3Ma, nupammuga, qurypa u
MOBEPXHOCTb BpaLLEeHNUs, UMANHAP, KOHYC, wap, chepa,
pa3BepTKa MOBEPXHOCTW, CEYEHMSI KOHYCa W LUINHAPA,
napansiesibHble OCW WM OCHOBaHWIO, CeyeHue Luapa,
MNOCKOCTb, Kacawowanca cdepbl, LMAVHAPA, KOHYCa;
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YMEHNe CTPOUTL CeYeHMe MHOrorpaHHuKa, 13obpaxarb
MHOrOrpaHHUKKN, (PUrypbl 1 NOBEPXHOCTU BPaLLEHMs, UX
CeyeHVs, B TOM 4uUCNe C MOMOLLbK 3M1EeKTPOHHbIX
CPeLCTB; YMeHMe MPUMEHSATL CBOMCTBA reOMETPUYECKNX
(uryp, camocTosTeNbHO (hOpPMY/MpOBaTh OnpeneneHus
n3yvaemblX QuUryp, BblABMraTb rmnoTesbl 0 CBOMCTBAX M
NpU3HaKax reoMeTpuyecknx quryp, 060CHOBbLIBATb MK
ornpoBepraTb MX; yMeHve MpPOoBOAUTL KracCupuKaumio
uryp no  pasnMyHbIM  MpPU3HaKaM,  BbINOJHATb
HeobX0o4UMble LOMOMHUTENbHbIE MOCTPOEHNS;

MPyl6 - ymeHve CBOGOLHO OMEpMpOBaTb MOHATUAMMU:
[BWKeHWe, napannenbHbli MepeHoc, CUMMETPUS Ha
M/I0CKOCTH 7 B MPOCTPaHCTBE, noBopOT,
npeobpasoBaHve NoAooms, NoLo6HbIE (Urypbl; YMeHMe
pacrnosHaBaTb paBHble W MOAO6HbIE (Urypbl, B TOM
yucne B MPUPOLe, WCKYCCTBE, apXUTEKType; YMeHwue
1NCMO/Mb30BaTb FeOMEeTPUYECKME OTHOLLUEHUS, Haxo4uTb
reOMeTpuYecKne BeNUYMHbI (4MHA, Yron, naowagsb,
06beEM) NpW pelleHMn 3afjady U3 Jpyrux y4vebHbIX
NnpeaMeToB U U3 peasibHOM XW3HU TMPyl7 - yMeHue
CBOOOAHO OMepupoBaTb MOHATUAMW: MNPSMOYTO/bHas
cucTeMa KOOpPAMHAT, BEKTOP, KOOPAMHATbl TOYKM,
KOOpAWHaTLl BEKTOpa, CyMMa BEKTOPOB, MPOu3BefeHune
BEKTOpa Ha 4uCno, pasnoXeHWe BeKTopa Mo 6aswucy,
CKaNApHOe Mpou3BeAeHne, BEKTOPHOe Mpou3BeaeHMe,
yron Mexzay BeKTopamu; YMeHue WCMOo/b30BaTb
BEKTOPHbIA M KOOPAWHATHbLIA METOA [A/1F  peLLeHus
reOMeTpuMyecKMx 3afa4y W 3a4ay [pyrux y4yebHbix
npeAMeTOB; ONepupoBaTb NOHATUAMW: MaTpuua 2 X 2 1
3x3, onpefenuTenb MaTpuubl, FeOMETPUYECKUIA CMbIC/
onpefenuTens,




MK 2.3. BbINoNHATL
npesBapuUTENbHbIN,

CONyTCTBYHOLWNIA  (MEXC/ONHBIIA)

noaorpes MeTa/1/1a B
COOTBETCTBMN C TpE6OBaHI/IFIMI/I
npon3soACTBEHHO-

TEXHOMOMMYECKOW [OKYMeHTaLum
Mo cBapke

JIP26 - rOTOBHOCTb M CMOCOBGHOCTL K 06Pa30BaHN0 U
CaMo06pa30BaHMIO Ha NMPOTSXXEHUN BCEIN XKM3HU;

MP10 - dopmurpoBaHMe Hay4yHOro TuNa MbILLIEHUS,
BMafieHNne Hay4yHOM TepMWHONOIMENR,  KIHOYEBLIMU
NOHATUAMWN N MeTOo4aMMU,

MP17 - ymMeTb NepeHOCUTb 3HaHNA B MNO3HaBaTe/IbHYH0
N MPaKTUYECKY0 061acTu XN3HELeATeIbHOCTHY,

MP18 - yMeTb WHTEerpuMpoBaTb 3HaHWSA W3 pPasHbIX
npeaMeTHbIX 06nacTeit;

MP21 - BnageTb HaBblKamMW MoyYeHUs UHGopMaLmm
M3 WUCTOYHMKOB pasHbIX TUMOB, CaMOCTOATENbHO
OCYLLECTBNATL MOWCK, aHaIu3, CuUcTemMatusauvio W
NHTEprpeTauuio MHMOPMaLUN  PasiNyHbIX BULOB W
(hopM npeacTaBneHus;

MP36 - KOOpPAMHWMPOBATL W BbINOMHATL pPaboTy B
yCnoBmAX peasibHoro, BUPTYa/IbHOTO n
KOMOVMHMPOBAHHOIO B3aMMOAENCTBIS;

MP42 - pfenaTb 0CO3HaHHbIN BbIOOP, aprymeHTUPOBaThb

35

MPy18 - ymeHVe MoLenMpoBaTh peasibHble CUTYaL MK Ha
A3blKe MaTeMaTUKW, COCTaBNATb BbIpaXkeHus,
ypaBHEHUS, HepaBeHCTBa W MX CUCTEMbI MO YC/0BUIO
3afaun,  uccnegoBaTb  MOCTPOEHHbIE  MoAenn  C
NCMob30BaHNEM annapara anre6pbl,
WHTEPNPeTMPOBaTb MOMYYEHHbIN pe3ynbTaT; CTPOUTb
mMaTeMaTuyeckne MOAeNn C NOMOLLbIO FeOMeTPUYeCKnX
MOHATUA W BE/IMYMH, pewaTb CBA3aHHble C HUMU
NnpakTUyeckne 3agayun; COCTaBNATb BePOATHOCTHYHO
MofeNlb M UHTEPNPeTMPOBaTh MONYYEHHbIA pe3ynbTaT;
peLlatb NpUKNagHble 3afaun cpefcTeamu
MaTeMaTUYeCcKoro aHanusa, B TOM 4YWUCNE COLMA/bHO-
3KOHOMMYECKOro 1 (hn3n4eckoro xapakrepa

MP61 -  BnageHWe  MeTof4amMM  [0Kas3aTeNbCTB,
aiIropMTMamMm peLLeHns 3agad; ymMmeHve hopmynnposartb
onpefeneHns, akCMOMbl W TeOpeMmbl, MPUMEHATL WX,
NpoBOAUTL AOKasaTeflbHble pacCcyXaeHusa B  Xofe
peLleHns 3afay;

P64 - yMeHve onepupoBaTtb MOHATUAMMU: (YHKLNUSA,
HenpepbiBHas (hYHKUMA, NMPOU3BOAHAS, NepBOOOpa3Has,
onpeseneHHbIN NHTErpan; yMeHue HaxoauTb
MPOU3BOAHbIE  3/IEMEHTaPHbIX  (PYHKLUWA, MCNOMb3YyS
CMpaBOYHble MaTepuaibl; MUCCMefoBaTb B MPOCTEMLLMX
cnyyaax (PYHKUMM Ha  MOHOTOHHOCTb, HaxoAuTb
HambosnblUMe W  HAUMEHbLUME 3HAYeHUs  (PYHKUNIA;
CTPOUTbL TpamKm MHOrOYIEHOB C MCMO/Ib30BaHMEM
annapara MaTemMaTM4ecKoro aHanmMsa; MpPUMEHATb
NPON3BOAHYIO MNPU pPeLleHnMM 3ajady Ha [BUXKEHME;
pewatb  NPakTUKO-OPUEHTUPOBAHHbIE  334ayM  Ha
Hambo/bLUNE Y HAUMEHbLUNE 3HAYEHUS, HA HAXOXAeHMe
NyTWN, CKOPOCTN N YCKOPEHWS,



ero, 6paTb OTBETCTBEHHOCTb 3a PELLEHME;
NMo3HaBaTe/IbHOW
pednekcn Kak 0CO3HaHWSI COBEpLLIAEMbIX [AeACTBUIA U

MP46 -  Bnagetb
MbICTUTENbHBIX
OCHOBaHWI

MPOLIECCOB,

HaBblKaMu

nx

pe3ynbTaToB
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MP67 - ymeHVe oONepupoBaTb MNOHATUAMU: CpefHee
apugmeTNYeCcKoe, MeAuaHa, HambosbLLee n
HanMMeHbLLee 3HaYeHwus, pasmax, avcnepcus,
CTaHAapTHOe OTK/IOHEeHMe 4Y1CoBOro Habopa; ymeHue
N3BNeKarb, NHTEPNPeTUPOBaThb NHhopMaLuto,
npefcTaBneHHyt0 B Tabnuuax, Ha Auarpammax,
rpagmkax,  OTpaKatowWyl  CBOMCTBA  peasbHbIX
MPOLIECCOB W SIBMEHWUIA; NPeACTaBNATb MH(OpMaLuo ¢
nomowpto  Tabnuy, M guarpamm;  UccnepoBatb
CTaTUCTUYECKME [aHHble, B TOM YUC/e C NMPUMEHEHMEM
rpagmyeckmnx MeToLOB U 3/IEKTPOHHbIX CPELCTB;

MP68 - yMeHMe onepupoBaTb MOHATUAMMW: Cly4YalHbIiA
OnbIT U CnyYaiHoe CO6bITME, BEPOATHOCTb C/ly4alnHOro
COObITUSA;  YMEHMEe  BbIYUCNATb  BEPOATHOCTb  C
MCNOMNb30BaHMEM TpaMyecKnX MeTOLOB; MNPUMEHSTb
(hOPMY/ibl  CNIOXEHUSA N YMHOXEHWUA BepPOSTHOCTEN,
KOMOMHATOpHble (hakTbl W (HOPMY/bl MPU  PeLLEHUN
3ala4y; OueHMBaTb BEPOSATHOCTU peasibHbIX COObLITUI,
3HAKOMCTBO CO C/lyYalHbIMW BENMYMHAMK; YMEHWe
NPMBOAMTL MPUMEPbI MPOSIBNEHNA 3aKOHa 60/bLIMX
yuncen B NPUPOAHBIX N OOLLLECTBEHHbIX SBMEHUAX;

MP610 -  ymeHMe  onepupoBaTb  MOHATUAMW:
MHOFOrpaHHWK,  CeYeHMe  MHOrorpaHHuKa,  Kyo,
napannenenunes, npusma, nuipamuga, urypa u
MOBEPXHOCTb BpalleHuns, UAIMHAP, KOHYC, wwap, cdepa,
ceyeHMs (urypbl BpaLLeHWs, MIOCKOCTb, KacatoLascs
cthepbl, UMAMHAPE, KOHYyca, NAowWadb MNOBEPXHOCTM
nvpamugel, NPU3Mbl, KOHYyCa, UWIUHAPA, niowaib
ctepel, 06beEM Kyba, MPAMOYTO/IbHOr0
napannenenunega, nupamugsl, MNpU3Mbl, LUIMHAPA,
KOHyCa, Luapa; YMeHne 1306paxarb MHOrOrpaHHUKN U
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MOBEPXHOCTM BPALUEHWS, WX CEYEHUs OT PyKWU, C
MOMOLLbI0 YEPTEXHbIX WUHCTPYMEHTOB W 3M1EKTPOHHbIX
CPeACTB, YMeHMe pacrno3HaBaTb CUMMETPUIO B
MPOCTPaHCTBE; YMEHMe pacro3HaBaTb MPaBU/IbHbIE
MHOFOrPaHHNKW;

MNPyl - YMeHWe  onepuposaTtb MOHATUAMM:
onpefeneHne, akcuMomMa, Teopema, CrefiCTBMe, CBOMCTBO,
Nnpu3Hak, [l0Ka3aTeNbCTBO, paBHOCU/IbHbIE

(hOpMYyNMPOBKK; YMeHVe (OpMynMpoBaTb 06paTHOE K
NPOTUBOMOM0XHOE YTBEPXKAEHME, NPUBOANTL NMPUMEPBI
n KOHTPNpUMepbI, 1NCMNobL30BaTh MeTof,
mMaTeMaTn4ecKoin NHAOYKLUWK, npoBOAUTb
[loKa3aTe/NlbHble pacCyXAeHus Mpu  peLleHnn 3agad,
OLeHMBaTb /TIOrMYECKY0 NPaBUIbHOCTb PACCYXKAEHWIA;
MPy2 - yMeHWe onepupoBaTtb MOHATUAMU: MHOXECTBO,
NOAMHOXECTBO, Onepalun Hafl MHOXECTBamu; YMeHue
MCMNONb30BaTb TEOPETUKO-MHOXECTBEHHbI annapat A/1s
ONucaHus peasibHbIX MPOLLECCOB W SABMIEHUA U MpU
pelleHny 3agay, B TOM uucCie U3 ApYrux Y4ebHbIX
npeameToB;

MPy3 - ymeHVe oOnepupoBaTb MOHATUMAMK: rpad,
CBA3HbIA rpad, [epeBO, UMK/, rpad Ha MIOCKOCTY;
yMeHWe 3afaBaTb W OMUCLIBATL rpadbl pPasINYHbIMU
criocobamu; KCnosb30BaTh rpadbl NpY peLLeHny 3agay;
MPy7 - ymeHue onepupoBatb MOHATUAMU: TOXAECTBO,
TOX/ECTBEHHOE npeobpa3oBaHue, ypaBHeHwWe,
HepaBeHCTBO, CWUCTEMA YpPaBHEHWA W HEPABEHCTB,
PaBHOCW/IbHOCTb YPaBHEHWIA, HEPABEHCTB U CUCTEM,
pauMoHasibHble,  MppauuoHa/ibHble,  MOKa3aTeslbHble,
CTerneHHble, norapumuyeckue, TPUrOHOMETPUYECKME
YypaBHeHWs, HepPaBEHCTBA W CUCTEMbI; YMEHWE peLuaTtb
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YypaBHEHUs,, HepaBeHCTBA W CUCTEMbl C MOMOLLbLO
pas/INyHbIX NPUEMOB; peLlaTh YpaBHEHUs, HepaBeHCTBa
M CUCTEMbI C MNapamMeTpoM; MPUMEHSATb YpaBHEHWUS,
HepaBeHCTBa, nX CUCTEMbl  ANS peLUeHuns
maTtemMaTuyecKmx 3agad W 3agady M3 pasINyHbIX
0651acTein HayKu 1 peasibHOM YXN3HW;

MPy11 - yMeHVe  onepupoBaTtb  MOHATUAMMU:
KOMMJIEKCHOE  YMCNO, COMPSDKEHHbIE  KOMIMJIEKCHbIE
ynucna, MOAyNMb W aprymMeHT KOMMIEKCHOro 4ucna,
(hopma 3anmcy KOMMMEKCHbIX yucen (reoMeTpuyeckas,
TPUroHOMeTpUYecKads U anrebpamyeckast);  YMeTb
NPON3BOAUTb apumeTnyeckme [eincTeums C
KOMMMIEKCHbIMW  YiCnaMu;  NPUBOAUTL  NPUMEpbI
NCMONb30BAHNA KOMIM/IEKCHbIX YNCEN;

MPyl2 - ymeHue CBOGOAHO OMEPMPOBaTb MOHATUAMMU:
cpegHee apudgmeTnyeckoe, MefmaHa, Haubonbllee U
HaMMeHbLlee  3HayeHus, pasmax, ancnepcms,
CTaHAapPTHOE OTK/IOHEeHWe [NS OMUCaHWA  YUCNOBbIX
[aHHbIX; YMEHVe 1UccneaoBaTb CTaTUCTUYECKME [aHHbIe,
B TOM 4uc/ie C NPUMEHeEHNEM rpaMyecKnx MeToLOB U
3NEKTPOHHbIX  CPeACTB;  rpauueckm  mUccnepoBatb
COBMECTHble HabMAeHWss € NOMOLLbIO  Auarpamm
paccevBaHusA ¥ NIMHENHON perpeccuu;

MPy13 - yMmeHWe HaxoAWTb BEPOATHOCTU COOLITUIA C
MCMONb30BaHNEM rpatMyecknx MeTOLOB; MPUMEHSTb
NS peLeHns 3a4a4 GopMy bl CNOXKEHNUS N YMHOXEHNA
BEPOATHOCTEW,  JOPMYyny  MOMHOW  BEPOATHOCTW,
(hopmyny  BepHynnn, KOMOUHATOPHble  (haKTbl U
(hopMynbl;  OUEHMBATb  BEPOATHOCTM  peasibHbIX
COObITWI; YMeHNE ONepupoBaTb MOHATUAMU: CNy4daiiHas
BE/INYMNHA, pacnpegeneHme BEPOSATHOCTEW,
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MaTeMaTUYecKoe OXXuaaHue, aucnepcus N CTaHAaapTHoe
OTK/IOHEHME  C/lyYallHOW  BEeUYMHbI, (PyHKLMN
pacnpeaeneHus n NJI0THOCTU paBHOMEPHOTO,
noKasaTe/lbHOro W HOPMa/lbHOro  pacrpefeneHuit;
yMmeHue 1NCnonb3oBaThb CBOiACTBa N3yYeHHbIX
pacnpefiefnieHniA 4N pelueHns 3aay; 3HaKOMCTBO C
MOHATMAMW:  3aKOH  BO/bLIMX  uucen,  MeTOAbl
BbIOOPOYHBIX — UCCMELOBAHWA;  YMeHWe  NPUBOAUTH
npvMepbl MPOSIBNEHUA 3aKOHa 60MbLINX 4Yucen B
MPUPOLHBIX 1 O6LLECTBEHHBIX ABMEHUAX;

MPyl4 - ymeHve cBOOOAHO OMepupoBaThb MOHATUAMM:
TOYKa, NpAMas, MNAOCKOCTb, MNPOCTPaHCTBO, OTPE3OK,
nyd, NIOCKUN Yron, ABYrPaHHbIA Yros, TPexrpaHHbIi
yron, nepecekaroLmecs, napannenbHble n
CKpelymBarolmecs  npsmMble,  MapaiienbHOCTb U
nepneHANKYNAPHOCTb MPAMbIX W NAOCKOCTER, yron
MeXAy MpAMbIMUW, YTon MeXay NpsMoir 1 MI0CKOCTbHO,
yron Mexgy nnoCKOCTAMW; YMEHME UCMOo/b30BaTh Npu
pelleHnn 3afay W3y4yeHHble (aKTbl U Teopembl
NNaHUMETPUN; YMEHWE OLIEHUBATL pasmepbl 0ObLEKTOB B
OKpY>KaloLem Mupe; YMeHne onepupoBaTb MOHATUAMMN:
MHOrOrpaHHUK, CeYeHne MHOrOorpaHHUKa, npaBU/bHbIN
MHOFOrpaHHWK, npusma, nupamuga, qurypa w
MOBEPXHOCTb BpaLLeHuns, LUINHAP, KOHYC, Wwap, cdepa,
pa3BepTKa NOBEPXHOCTU, CeYeHnss KoHyca 1 LUuavHapa,
napannensbHble OCM WM OCHOBaHMWIO, CeyeHue Lapa,
MNOCKOCTb, KacatoLlaaca cgepbl, LWINHAPE, KOHYCa,
YMEHWE CTPOUTb CeYeHne MHOrorpaHHuKa, n3obpaxarb
MHOTOrpaHHUKN, PUrypbl U NMOBEPXHOCTY BPALLEHNSA, UX
CeYeHVd, B TOM 4ucne C MOMOLLbIO 3NEKTPOHHbIX
CPeACTB; YMeHVE NPUMEHSATL CBOCTBA reOMeTpUYeCKmX



(uryp, caMocTosATe/NIbHO (hOPMY/IMPOBaThL ONpeaeneHns
n3yvaembIx (OUryp, BblABUraTb rnnoTesbl O CBOMCTBAX U
npu3HaKax reoMeTpuyeckmnx uryp, 060CHOBbLIBaTbL UK
onposepratb KX; YMeHue MPOBOAUTL KNacCU(MKaumio
(uryp Mo  pasiMyHbIM  MpU3HAKaM,  BbIMOSHATb
HeobX0AMMble AONONHUTENbHbIE MOCTPOEHNS;

MPy15 - ymeHue cBOGOAHO OrMepupoBaTb MOHATUAMM:
nnowans Qurypbl, 06bem (Urypbl, BenUYMHa Yrna,
paccTosiHMe OT TOYKM [0 MNJIOCKOCTW, pacCTosHuE
MeXAy nNpAMbIMK, PacCTOSAHWE MeXAy MI0CKOCTAMMU,
nnowaas cgepbl, naowaab MOBepXHOCTU nupaMuabl,
MpU3Mbl, KOHYCa, unnnHapa, 06beM Ky0a,
MPAMOYT0/IbHOro napasnnenenunesa, nupaMuapl,
Nnpusmbl, UWIMHAPE, KOHYCa, Liapa; YMeHWe HaxoauTb
OTHOLLEHME 06bEMOB NOA0GHbLIX PUryp;

MPy18 - ymeHMe MOAeNnpoBaTh peasibHble CUTYaLuUn Ha
A3blKe  MaTemaTuKu; COCTaB/IATb BbIpaXKeHus,
ypaBHeHWs,, HepaBeHCTBA U WX CUCTEMbl MO YC/OBUIO
3afayn,  uccnefosatb  MOCTPOEHHblE  MOAEeM  C
1CNosb30BaHNEM annapara anreopsl,
WHTEPNPETMPOBaTL MOJYYEHHbIA pe3y/bTaT; CTPOUTb
maremaTuyeckme MOoLenv C NOMOLLbH0 TeOMETPUYECKUX
MOHATUA W BENUYMH, pellaTb CBS3aHHbIE C  HUMU
npakTUYecKne 3afayn; COCTaBMATb BEPOATHOCTHYHO
MofeNlb U MHTEePNpeTMPOBaTb MOJMTYYEHHbIN pe3ynbTaT;
peLuaThb npuKnagHole 3agaun cpeacTeaMu
MaTemMaTMyeckoro aHannsa, B TOM 4uUC/e COuuasibHO-
39KOHOMMYECKOro ¥ (IM3NYECKOro Xapakrepa



2. CTPYKTYPA N COAEPXAHVE YUEBHOI O NMPEAMETA

2.1. O6beM yuyebHOro npeameTta v BUfbl y4e6HOW paboThbl

Bupg yyebHoli paboThbl O6bem B yacax
Ob6bem o6pa3oBaTeNbHON Nporpammbl y4ebHOro npegmeTa 324
O6a3aTenbHasa ayounTopHasa Harpyska: 318
TEOpeTUYECKME 3aHATUS, 250
B T.Y. B (DOPMe MPaKTUYECKOW NOATrOTOBKM —
NpakTUyeckue 3aHATUA, 68
B T.4. B (DOPMe NMPaKTUYeCKOW NOLrOTOBKM 40

nabopaTopHble 3aHATUS,

B T.4. B (DOPMe NpPaKT1YeCKOl NOArOTOBKM
CamocTtoaATenbHas pa60Ta,

B T.4. B (hOpMe NPaKTUYeCKO NoAroTOBKM

MHavBUayanbHbIN NpoeKT —

MpomexyTouHasa aTTecTauuns (3K3ameH) 6
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2.2. TemaTUYeCKMiA NNaH 1 cogepXxaHne y4ebHOro rnpegmeTa

HanmeHoBaHune CopepxxaHune yyebHoro matepuana n popmbl
pasfenos U Tem opraHusauumn geaTeNlbHOCTK obyvatow nxcsa
1 2
BBeneHue TeopeTuueckoe saHaTue. BeeHne

MaTtemaTka B HayKe,  TEXHMKe,  3KOHOMWKE,
MH(OPMALMOHHBLIX ~ TEXHONOIMAX U MPaKTUYeCKON
AeATenbHoCTW. Llenn 1 3agaumn n3yyeHns MaTeMaTuKu npu
ocsoeHun npodeccuii CMoO

Pasgen 1. MoBTOopeHWe Kypca MaTeMaTUKMN OCHOBHOW LI KONbI

Tema 1.1. TeopeTuueckoe 3aHaTue. YuMcna ©N  BbIYUCMIEHNUA.

Uncna un BbIpaykeHUs 1 NPeobpasoBaHis

BbIYMC/IEHVS. [eiicTBus  Hag MNONOXWTENbHLIMA U OTPULIATE/bHLIMM

BbipaxxeHus yMCNaMK, 06bIKHOBEHHBLIMM W IECATUYHBLIM JPO6SMM.

npeobpa3oBaHns [Jeicteua co cTeneHamu, QOpMy/bl  COKpALLEHHOro
YMHOXXEHUA.

Tema 1.2, TeopeTtuveckoe saHaTue. [ €OMETPUA HA MIOCKOCTU

reomeTpua Ha Buzbl NIOCKMX (ATYP 1 UX NOLLEAN.

NM10CKOCTU

MpakTudveckoe 3aHsTue Nel. BblunMcneHue I'II'IOLLI,&AEVI
NAOCKMX uryp
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B Tom uucne
Ob6bem npakTn-
B yacax yeckas

noaroToBKa

3 4
2 —
2 —
2 —
2 2

Koabl 06WMX KOMOETEHL NN 1
NMNUYHOCTHbIX, MeTanpegMeTHbI X,
npeaMeTHbIX pe3ynbTaToB,
hopMMpPOBAHUID KOTOPbIX
CNocobCTBYET 3/1EMEHT NPOrpaMMbl
5

OK 01, NIP23, /IP24, NTP25, MP1,
MP2, MP3, MP4, MP5, MP6, MP12,
MP13, MP17, MP18, MP19, MP614,

MPy19

OK 04, OK 05, /1P8, N1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MPy5

OK 04, OK 05, J1P8, NNP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, MP61, MNP69,
MP612, NPy14
OK 01, MK 1.1, N1P14, J1P23, N1P24,
NnpP25, NP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, 1N1P69, MNP612



Tema 1.3.
MpoueHTHbIe
BblYMCNEeHNA

Tema 1.4.
YpaBHeHUA n
HepaBeHCTBa.
Cucrembl
ypaBHEHUI 1
HepaBeHCTB

Teopetuveckoe 3aHsaTue. [IPOLEHTHbIE BbIYMCIEHUA
MpocTble MPOLEHTHI, pasHble Cnocobbl WX BbIYMCIEHUS.
CnoXkHble NPOLEHTHI

MpakTuueckoe 3aHAaTUe Ne2. PeLeHMe 3a4a4 C NMOMOLLGIO
MPOLEHTHbIX BbIYNCIEHNI

TeopeTuueckoe 3aHATue. PauMOHa/IbHbIE YpPaBHEHWS,
HepaBeHCTBA, CUCTEMbI YPaBHEHWIA U HEPABEHCTB
PaBHOCWU/IbHbIE npeobpasoBaHns paLMoHaNbHbIX
YPaBHEHWUIA W HEpPaBEHCTB MEPBOM CTeMeHW. YacTHble ”
06Lme pelleHns HepaBeHCTB. CUKCTEMbI Y COBOKYMHOCTM
HepaBeHCTB. CUCTEMbl YpPaBHEHUA W HepaBeHCTB Kak
maTemaTunyeckue MoAenn peasibHbIX CUTYyaLuI.
KBagpaTtHble YypaBHeHud. MeTodbl peLleHns  CUCTEM
ypaBHeHWIA. HepaBeHCTBa BTOPOM CTeneHW. CucTembl K
COBOKYMHOCTU HEpPaBeHCTB, COJepXallime KBaLpaTHbIiA
TPEXUNEH.

MpakTuueckoe 3aHaTue Ne3. BbIMNONHEHME AEWCTBUN C
paluMoHa/ibHbIMW  yMcnaMun.  PelleHue  pauMoHabHbIX
YPaBHEHWI, HEPaBEHCTB, CUCTEM YPaBHEHMWIA U HepaBeHCTB
NepBOWA CTEMEHN.

MpakTuyeckoe 3aHATMe Ned. PelleHMe paunoHaIbHbIX
YpaBHeHWI, HepaBeHCTB, CUCTEM YpaBHEHWUI U HepaBeHCTB
BTOPOW CTENeHM

TeopeTuueckoe saHaTue. MaTpuubl 1 onpeaennTenu.
MoHaTKA: MaTpuua 2x2 n 3x3, onpefenuTesib MaTpuLpbI.

TeopeTuueckoe saHatue. Metop lMaycca.
MeTog [aycca npu pelieHunm CUCTeM  JIMHEMHbIX

43

OK 03, J1IP26, MP8, MP17, P66

OK 03, /TIP26, MP8, MP17, P66

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, 1MP63, MPy1,
MPy7

OK 04, OK 05, J1P8, JTIP33, 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, P63, MNPy7
OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, INMPy1, MNMPy17
OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,



Tema 1.5.
BxogHol
KOHTPO/b

ypaBHeHWA

KoHTponbHas pa6oTa

Pasgen 2. MpAMble U MNOCKOCTU B MPOCTPaHCTBE

Tema 2.1.
AKCNOMbI
CTEPEOMETPUMN.

Tema 2.2.
MapannensHOCTb

MPAMbIX, NPAMOVA 1

NI0CKOCTH

Tema 2.3.
B3anmHoe
pacnonoXxeHue
NnpsMbIX B
NnpoCTpaHCTBe
Tema 2.4.
MapannenbHoOCTb
NIOCKOCTENA.
[MepneHanKynap-
HOCTb MPAMbIX U
NNOCKOCTEN

TeopeTuyeckoe 3aHaTue. AKCMOMbI CTEPEOMETPU
Crepeometpusi  lMpocTeiume  qurypbl  NpocTpaHCTBa.
MpeactaBneHns O reoMeTpPUYeCKUX Tenax.  AKCUOMbI
CTEPEOMETPUN U CNELCTBUA UX HUX.

TeopeTnyeckoe 3aHsATHe. MapannenbHoCTb  MPAMBIX,
NPSMOIA 1 NIOCKOCTY

MapannensHble NpsMblE B MPOCTpaHCTBE. [lapaniensHoCTb
NPSAMOA 1 NAOCKOCTW. TpU3HaK napainenbHOCTU NPSMOn 1
M10CKOCTW. apannenbHOCTb MI0CKOCTEN

TeopeTnyeckoe  3aHATHUE. B3avmMHOe  pacnono)keHve
NPsAMbIX B MPOCTPaHCTBE

CkpelumBatowimecs npamble.  Tpy  clyydad  B3aMMHOrO
pacrnonoXXeHnsa nNpAMbIX B MPOCTPaHCTBe. YTI/bl C
COHanpas/ieHHbIMX CTOPOHaMW. YTON MeXAy NPAMbIMU.
TeopeTuueckoe 3aHaTue. [lapasiieNlbHOCTb MIOCKOCTEN.
MepneHAVKYNAPHOCTb MPSMBIX W MI0CKOCTEN

MapannensbHble NAOCKOCTW. [pu3HaK napannensHoCTN ABYX
nnockocteir.  CBoWCTBA  MapasifefibHbIX  MIOCKOCTEN.
TeTpasgp v napannenenuned. MNepneHAMKyNSpPHOCTb NPAMON
N NIOCKOCTW. MMapannensHble NpaMble, NePneHANKYNsapHbIe K
naockocTh.  MpusHak  nepneHanKyNapHOCTA  MPSMOA 1
MnocKocTW. Teopema O MPSAMOW, NEPNEHAUKYNAPHOM K
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MPS55, MP56, MP57, MPy1, IMPy7,
MPy17

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

MP30, MP31, MP33, MP36, MP37,

MPS55, MP56, MP57, TP61, P69,
MPy1, MNMPy14

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MNP61, INMP69,
MPy1,MPy14

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P61, NMP69,
MPy1, MNMPy14

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

MP30, MP31, MP33, MP36, MP37,

MPS55, MP56, MP57, P61, NMP69,
MPy1, MNMPy14



Tema 2.5.
MepneHanKynap v
HaK/OHHbIE. YTO/
MeXxay nNpsiMon u
MNI0CKOCTbIO
Tema 2.6.

[ByrpaHHbI yron.

MepneHanKynsap-
HOCTb M/I0CKOCTeM

MNJI0CKOCTHN

TeopeTuueckoe 3aHaTue. [1epneHANKYNAP N HAK/TOHHbIE.
Yron mexay npsMoi 1 NaoCKOCTbIO

PaccTosHMe OT TOYKM A0 MAOCKOCTU. [lepneHAnKynap wu
HakMoHHad. Teopema O Tpex nepneHAWKynspax. Yron
MeXay NPsSIMOIA Y NIOCKOCTbHO.

TeopeTnyeckoe 3aHATUMeE. ,D,ByrpaHHblﬁ yron.
MepneHaMKYNAPHOCTb MIOCKOCTEN

[ByrpaHHbIi yron. JIMHENHbIA Yron [AByrpaHHOro yrna.
Mpu3HaKk  NeprneHAuKYNSPHOCTM  ABYX  MJIOCKOCTEIA.
MapannenbHoe  MPOEKTUPOBaHME W ero  CBOWCTBa.
OpToroHasibHOe NPOeKT1PoBaHWe. MnoLwaabp OpPTOroHaIbHOM
MPOoeKLUN.

MpakTudyeckoe 3aHaTue Ne5. PelleHMe 3aga4y cC
NPUMEHEHMEM MNPU3HAKOB W CBOWCTB MNapaine/ibHbIX U
nepneHANKYNAPHbIX NPAMBIX Y NNOCKOCTEN

MpakTuueckoe 3aHATMe Ne6. PelleHne 3agad Ha
HaxoXXAeHve AByrpaHHoro yrna

Paspgen 3. KoopagmMHaTbl Y BEKTOPbI

Tema 3.1.
JeKapToBbl
KOOpAUHaThI B
NPOCTPaHCTBeE.

TeopeTuueckoe 3aHsTue. [IpAMOyronbHaa [AeKapToBa
cucTema KoopamHat B MPOCTPaHCTBE

MpaAmoyronbHad [fAekapToBa cucCTeMa KOOpAMHAT B
npocTpaHcTBe. PaccTosaHve Mexay ABYMS  TOUKamw.
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OK 04, OK 05, J1P8, /1IP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MPS55, MP56, MP57, P61, P69,
MPy1, MNPy14, MPy15

OK 04, OK 05, J1IP8, J1IP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, T1P61, P69,
MPy1, MNPy14, MNPy15

OK 01, MK 1.1, /IP14, NP23, J1P24,
npP25, NP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MNP61, MNP69, MNPy1, MNMPy14
OK 01, INK 1.1, /TIP14, NP23, J1P24,
nP25, NP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP61, INMP69, MPy1, MNMPy14

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, 1P61, NMP613,
MPy17



PaccTosHue

Mexay AByMS
TOYKaMU.
KoopanHatbl
cepeavHbl 0Tpeska
Tema 3.2.

BekTtopbl B
MPOCTPaHCTBeE.
Yron mMexay
BEKTOpamu.
CkanapHoe
npov3eefeHve
BEKTOPOB

KoopauHaTbl cepefmnHbl 0TPe3sKa.

TeopeTuueckoe 3aHaTue. BEKTOPbl Ha MNJOCKOCTU U B
NpoCTpaHCTBe

lMoHATMe BekTOpa. BekTtopbl Ha MNJOCKOCTM WU B
npoctpaHcTBe. Mofynb BeKTOpa. PaBeHCTBO BEKTOPOB.
[JelictBua Haf BekTopamMn B npocTpaHcTBe. [lpaBuio
TPEeYyronbHUKa, napasnnenorpaMma, NOMaHOM.
KomnnaHapHble BEKTOPbI, MNpPaBWI0 napaninenenunega.
KoopauHaTtbl BEKTOpa Ha MIOCKOCTU WU B MPOCTPAHCTBE.
[eicTena Haf BEKTOpPaMK, 3alaHHbIMK KOOpAMHaTaMu, Ha
NIOCKOCTU W B MpocTpaHcTBe. [lpocTeiiwne 3agayn B
KoopAnHaTax

TeopeTuueckoe 3aHaTue. Pa3NoXXeHWe BeKTopa Ha
MSI0CKOCTM N B NPOCTPaHCTBe

Pa3no)keHne BeKTOpa Ha M/IOCKOCTU U B MPOCTPAHCTBE M0
3aflaHHbIM HarnpaBneHUAM. KOOpp,I/IHaTbI BEKTOpPA.
OpTOHOPMMPOBaHHbLIN 6a3nc. Pa3noXkeHne BeKTOpa Ha
NAIOCKOCTM M B MPOCTPaHCTBE MO  334aHHbLIM
HanpasneHnaM. HaxogeHue KoopAauHaT —BEeKTopa B
3aflaHHOM 6a3suce

TeopeTuueckoe 3aHaTme. CKangpHoe npousBefeHne
BEKTOPOB

CkanapHoe npouvsBedeHVe BeKTOpPOB, WCMO/b30BaHWe
CBOWCTB CKa/IAPHOr0 MpOou3BeAeHMs. YTON Mexay ABYMs
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OK 04, OK 05, J1P8, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, INP61, MP613,
MPy17

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

MP30, MP31, MP33, MP36, MP37,

MPS55, MP56, MP57, IMP61, INMP613,
MPy17

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, MP613,
* MPy17



BekTopamu. [MpoeKkLmsa BeKTopa Ha ocb. BbluncneHve yrnos
Mexxay npsmMbIMU U NNOCKOCTAMMU.

TeopeTnueckoe 3aHATME. BeKTopHO-Koop,qVIHaTHbIVI
MeTof

BeKTOpHO-KOOPAVHATHBIA METOS,

MpakTuueckoe 3aHaTue Ne7. [IpMMeHeHVe MeToAda
KOOpAMHAT nNpu peweHnn MnpakTUuKo-OpUEeHTUPOBaAHHbIX

3agau

KoHTponbHas pa6oTa

Pasgen 4. OCHOBbl TPUTOHOMETPUMN. TPUTOHOMETPUUECKUE (DYHKLUK

Tema 4.1.
TpuroHomeTpuye-
CKue hyHKUMM
MPOV3BOJILHOIO
yrna, yicna.
PagnaHHasa n
rpaflycHaa mepa
yrna

Tema 4.2.
OCHOBHbIe
TPUTOHOMETPUYE-
CKMe TOXAecTBa
Tema 4.3.
dopmyrbl

TeopeTuyeckoe 3aHsTue. T PUTOHOMETPUYECKME (PYHKLIN
YMCNOBOIro aprymeHTa

PagnaHHaa mepa yrna. MOBOpPOT TOYKM BOKPYr Hadana
KoopaunHat. OnpefeneHne CUHYCa, KOCUHYCa, TaHreHca u
KOTaHreHca. 3HakKM CWHYCa, KOCMHYyCa, TaHreHca Wu
KOTaHreHca no 4eTBepTaM. 3aBUCMMOCTb MeXAy CUHYCOM,
KOCWUHYCOM, TaHFeHCOM U KOTaHreHCOM OAHOro U TOro >e
yrna

TeopeTnyeckoe 3aHATHeE. OCHOBHbIE
TPUTOHOMETPUYECKUE TOXKAECTBA

TpUroHoMeTpUYecKme TOXAECTBa

TeopeTnueckoe 3aHaTue. POPMYbl NPUBELEHUA
CUHYC, KOCMHYC, TaHTeHC M KOTaHreHC YyrfioB a u - a.
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OK 04, OK 05, JIP8, /P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP61, MP613,

MPy1, MPy17

OK 01, MK 1.1, P14, NP23, NP24,
NIP25, NIP26, MP1, MP2, MP3, MP4,

MP5, MP6, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP61, MP613, MPy1, MPy17,

MPy18

OK 04, OK 05, J1P8, N1P33, MP28,
— MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P65

OK 04, OK 05, /1P8, JTP33, MP28,
— MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, IMPy7

OK 04, OK 05, /1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,



npueeaeHns
Tema 4.4.

CuHycC, KOCUHYC,
TaHreHC CyMMbI U
pasHOCTU ABYX
yrnos

CUWHyC 1 KoCcKHYC
[IBOVIHOrO yrna.
dopmybl
MOSIOBUHHOIO yrna

Tema 4.5.
DYHKLMK, NX
CBOWCTBa.
Cnocobbl 3agaHuns
(hyHKLMI

Tema 4.6.
TpuroHomeTpunye-
CKMe (hyHKUMU, nX
CBOMCTBa U
rpauvku

dopmynbl NpuBeAeHUS

Teopetuueckoe saHatue. CUHYC, KOCUMHYC W TaHreHC
CYMMbI 1 pa3HOCTU ABYX apryMeHTOB

CVMHYC M KOCMHYC CYMMbl W pPasHOCTU aprymeHTOB.
TaHreHc cymMMbl U pasHOCTU aprymMeHTOB.

TeopeTuueckoe saHaTue. POPMy bl ,D,BOVIHOFO aprymMmeHTta
Mpeobpa3oBaHMe W BbIYWCIEHNE YMUCNOBLIX 3HAYEHWIA
TPUrOHOMETPUYECKUX  BbIPAXKEHUA C  MCMO/b30BaHNEM
(hopMyn  ABOMHOrO  aprymeHTa, (OpMy/n  MOHVKEHUS
CTENeHMN.

TeopeTnyeckoe 3aHATHUE. I'Ipeo6pasoBaH|/|e CYMMBbI
TPUrOHOMETPUYECKUX (PYHKLLNIA

MpeobpazoBaHMe CyMMbl TPUTOHOMETPUYECKUX (PYHKLWIA B
Nnpoun3BefeHne 1N NPon3BeAeHNA B CyMMY

TeopeTuueckoe 3aHatue. PYHKUNN, KX CBOICTBA.
Cnoco6bl 3agaHns PYHKLWI

O6nacTb ONpeaeneHnsi U MHOXECTBO 3HAYEHWUIA (hYHKLWIA.
YETHOCTb,  HEYETHOCTb,  MEPUOANYHOCTb  (DYHKLWIA.
Cnocobbl 3a8aHns (YHKLMI

TeopeTuueckoe 3aHaTHe. T PUTOHOMETPUYECKME (PYHKLMM
Y = COS X, Y = Sin X, UX CBOWCTBa 1 rpankm

Ob6nactb  onpefeneHnss U MHOXECTBO  3HaYeHWM
TPUrOHOMETPUYECKMX (PYHKUMIA. YETHOCTb, HEYETHOCTb,
NnepuoANYHOCTb TPUTOHOMETPUYECKNX (OYHKUWMIA,
CsoicTBa 1 rpatmkn QYHKUNIA Y = €OS X, Y = Sin X.
TeopeTuueckoe 3aHaTHe. T PUTOHOMETPUYECKME PYHKLNN
y =1g X, Y = ctg X, UX CBOWCTBA W rpatmku

Ob6nactb  onpefeneHns U MHOXECTBO  3HAYeHWM
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MPS55, MP56, MP57, TPy7

OK 04, OK 05, J1P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TPy7

OK 04, OK 05, J1P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TPy7

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

OK 04, OK 05, J1IP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, 1NP64, NPy8

OK 04, OK 05, /1P, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, P65, NPy8

OK 04, OK 05, N1P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, P65, INMPy8



Tema 4.7.
MpeobpasoBaHne
rpamKoB
TPUroHOMeTpUYyec-
KX (hYHKLMIA

Tema 4.8.
TpuroHomeTpuye-
CKME YpPaBHEHUA U
HepaBeHCTBa

TPUTOHOMETPUYECKMX (PYHKLUMA. YETHOCTb, HEYETHOCTD,
nepnoanYHOCTb TPUrOHOMETPUYECKNX (hYHKUWIA.
CsolicTBa 1 rpaukm yHKUWIA Y = tg X, Y = ctg X.
TeopeTuueckoe 3avaTue. [lpaBuna npeobpasoBaHms
rpagkoB TPUrOHOMETPUYECKUX (DYHKLMWIA

MpakTuueckoe 3aHaTue Ne8. NpeobpazoBaHue rpadnkos
TPUTOHOMETPUYECKUX (PYHKLWI

MpakTnyeckoe 3aHATNE Ne 9. OnucaHue
npon3BoACTBEHHbIX MpoLeccoB C MOMOLLBbHO rpa(bI/IKOB

(hYHKLMIA

TeopeTuueckoe saHaTUe. APKKOCMHYC 4ucna. PelleHue
NPOCTEALLNX YPaBHEHWI COS X = a

MoHATVE apKKOCWMHyca 4ucna. [lpocTelillee ypaBHeHWe
cosx=a

TeopeTuueckoe 3aHaTMe. APKCUHYC uucna. PelleHune
NPOCTEMLLNX YpaBHEHUI Sin X = a

MoHATME apKcKHyca umcna. MNpocTeiillee ypaBHeHMe Sin X
=a

TeopeTuueckoe 3aHsTue. APKTaHreHC uucna. PelleHue
NpoCTeiLLMX ypaBHeHUI tg X - a

MoHATMe apKTaHreHca uucna. [lpocTeliee ypaBHeHWe
tgx=a

TeopeTuueckoe 3aHaTne. APKKOTaHreHc yncna. PelleHne
NPOCTENLINX YPaBHEHWI CtgX =a

MoHATUE apKKOTaHreHca uyucna. MpocTeillee ypaBHeHWe
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OK 04, OK 05, /IP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP65, MPy8
OK 04, OK 05, /IP8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP65, MPy8
OK 01, MK 1.1, P23, /IP24, /P25,
MP1, MP2, MP3, MP4, MP5, MP6,
MP12, MP13, MP17, MP18, MP19,
MP65, MPy8s
OK 04, OK 05, JIP8, NIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P63, MPy6,
MPy7
OK 04, OK 05, /1P8, NIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P63, MPy6,
MPy7
OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MPy6,
MPy7
OK 04, OK 05, /1P8, NIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P63, MPy6,



Tema 4.9.
Cucremsbl
TPUroHOMeTpUYec-
KNX ypaBHeHWi

ctgx=a

TeopeTuveckoe saHaTue. PellleHNe TPUTOHOMETPUYECKMX
YPaBHEHWUIA METOAOM Pa3/IOKEHUS Ha MHOXUTENN W
METO0M BBEAEHMS HOBOWN NEePEMEHHOM

MeTof pasnoxeHWsa Ha MHOXuTenW. MeTop BBeAeHUA
HOBOWA NepeMeHHOM.

TeopeTuueckoe 3aHaTue. PeLIEHNE TPUTOHOMETPUYECKUX
yPaBHEHWIA C NOMOLLbH YHUBEPCA/IbHOW NOACTaHOBKM
YHuBepcasibHas TPUroHOMeTpuYecKas noLCTaHOBKa.
TeopeTnyeckoe 3aHATUeE. OpHopoaHble
TPUTOHOMETPUYECKNE YPaBHEHNA nepBoM CTENeHn
OfHopoAHble TPUIOHOMETPUYECKME YPaBHEHWUS MEPBONA
CTEneHwn.

TeopeTnueckoe 3aHATUE. OpHopoaHble
TPUTOHOMETPUYECKNE YPaBHEHNA BTOpOI7I cTeneHn
OpHOpoAHble TPUTOHOMETPUYECKME YPaBHEHMS BTOPON
CTerneHun.

MpakTnyeckoe 3aHATNE Ne 10. PelueHus
TPUrOHOMETPUYECKMX YPaBHEHWNIA OCHOBHbLIMW METOAaMM

TeopeTnueckoe 3aHATUE. PeLueHwne npOCTeﬁmmx
TPUTOHOMETPUYECKUX HEPABEHCTB

TeopeTnyeckoe 3aHATHE. PellieHne CUCTEM

TPUrOHOMETPUYECKUX YPABHEHNI

KoHTponbHasa paboTa
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MNPy’

OK 04, OK 05, J1IP8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MPy7

OK 04, OK 05, /1P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TNP63, IMNMPy7

OK 04, OK 05, J1P8, J1IP33, 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, MNPy7

OK 04, OK 05, /1P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, IMP63, IMNMPy7
OK 04, OK 05, J1P8, JTIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MPy7

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



Pasgen 5. KomnnekcHble yncna

Tema 5.1.
KomMnekcHble
yucnia

TeopeTunyeckoe 3aHAaTHUE. KoMnfekcHble 4yucna B
anrebpanyeckoi topmve

lNoHATKe KOMIJIEKCHOT O yucna. COI'IpFI)KeHHbIe
KOMMNNEKCHbIE 4Yucna, Mmoaysib U aprymeHT KOMM/IEKCHOro
uncna. Anrebpandeckas (opma 3anucy  KOMMIEKCHOro
yncna

TeopeTuueckoe 3aHATUE. ['eomeTpuryeckas
NHTEepnpeTayna KOMMJIEKCHOro Ymcna

TeopeTnueckoe 3aHAaTue. |PUrOHOMETPUYECKas (opma
3anmMcum KOMMaeKCcHoro vymcna

TpuroHomeTpryeckasa opma 3annucy KOMMaeKCHoro ymcna
N 0EeNCTBUA HaL HAMM

TeopeTnyeckoe 3aHATHUE. KOMMNMeKcHble 4ucna Wu
KBafpaTHble ypaBHeHMs

PelleHre KBagpaTHbIX YpaBHEHWI C OTpuUATe/IbHbIM
3Ha4YeHneM ANCKpUMMHaHTa

TeopeTuueckoe 3aHaTue. Bo3BefeHMe KOMMIEKCHOMO
ymcna B CTerneHb

MpakTuueckoe 3aHaTme Nell. BbINOMHEHWE pacyeToB C
NOMOLLbHO KOMIMIEKCHbIX YNCEN

Pasgen 6. MponsBogHass GYHKUUN, ee MPUMEHEHUE

Tema 6.1.

TeopeTunueckoe 3aHATUeE. NocnepoBaTenbHOCTN.
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OK 04, OK 05, /1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MNPy11

OK 04, OK 05, /1P8, J1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TMPy11

OK 04, OK 05, J1P8, J1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MPy11

OK 04, OK 05, 11P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MPy7, MNMPy11

OK 04, OK 05, /P8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MPy11
OK 01, MK 2.3, NIP23, /P24, /P25,
NP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MPy11, MPy18

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



lMoHATre
MPOV3BOLHONA.
dopmyrbl 1
npasuna
AnhepeHUMpoBa-
HWS

Cnoco6bbl 3a4aHns 1 CBOMCTBA

MocneposatenibHOCTU.  Cnocobbl 3afaHust U CBOWCTBA
YMCOBbIX nocnefoBaTelbHOCTEN. beckoHeuyHo
ybblBaloLLlas reoMeTpuyeckas nporpeccus n eé cymma.
BbluncneHve 4neHoB Noc/efoBaTe/lbHOCTH
TeopeTnueckoe 3aHATUeE. MoHATHe 0 npeaene
noc/efoBaTe/lbHOCTU

[MoHATME O npefene nocnefoBaTe/IbHOCTU. Teopembl O
npegenax nocnegosaresibHocTen. CBOMCTBA GECKOHEYHO
MaJlbIX N BECKOHEYHO BONbLUMX BENNUNH

TeopeTnyeckoe 3aHATKeE. MoHATKe 0] npepene
nocfefoBaTeNibHOCTH, npeaene PyHKLMN

Mpegen yHKUMM B TOUKE M Ha GECKOHEYHOCTU. Teopembl
0 npeaenax PyHKUMIA. PacKpbITMe HeonpeaeneHHOCTEN.
TeopeTuueckoe 3aHsaTue. [lOHATME O I'IpOI/I3BO,CI,HOI7I
(hyHKLMN

3agaun, NpuBOAALLME K MOHATUIO MPOM3BOAHON. 3ajaya o
cCKopocTM  ABWXeHusi.  OnpefeneHve  NPOW3BOAHON.
3aBMCMMOCTb mexay HernpepbIBHOCTbLIO n
AnddepeHUMpPYEMOCTbIHO. Cxema BbIUYNCNEHS
NPOM3BOAHON. POM3BOAHbIE 3NIEMEHTAPHbIX (DYHKLMA.
TeopeTnueckoe saHaTue. [paBunna gupdepeHyMpoBaHms
OcHoBHble npaBuna auddepeHurposaHmns. NprMeHeHve
NPaBU K HAXOXAEHWIO MPOU3BOAHbIX

TeopeTuueckoe 3aHsaTue. [1poM3BOAHaA CNOXHOW  1”
06paTHOM (PYHKLMI

MpaBnna HaxoXAeHUs NPOU3BOAHONW CIOXHOW 1 06paTHOM
(hyHKUMIA. HaxoxaeHne nponsBoaHbIX
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MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MNPy9

OK 04, OK 05, /1P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, INMPy9

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

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

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

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



Tema 6.2.
IMoHsaTHE O
HenpepbIBHOCTHU

(hyHKUMM

Tema 6.3.
"eomeTpuyeckuii u
(hM3nYECKUiA
CMbIC/
NPOU3BOAHOM

Tema 6.4.
MOHOTOHHOCTb
(OYHKUMA. TOUKK
3KCTpeMymMa

TeopeTuueckoe 3aHaTue. BbluMCneHMe NPON3BOAHbLIX
BbluncneHrne  Npou3BOAHbLIX C  MOMOLLLIO  Mpasun
AnddepeHLpoBaHus

TeopeTuyeckoe 3aHaTUe. BblUMCIEHNE NPON3BOAHBIX
C/TOXKHBIX (DYHKLMIA

BbluncneHne Npon3BoAHbIX CMOXHBIX (DYHKLWI
TeopeTuueckoe 3aHsTue. [lOHATME O HEMPEPLIBHOCTU
(OYHKLMM

MoHATUE HeNpepbIBHON (hyHKUMKU. CBOMCTBA HEMPepbIBHOM
(hYHKLMN. CBA3b  MeXAy  HenpepbIBHOCTbLIO n
AnddepeHUNpPYeMOCTbIO  (DYHKUMM B TOYKe.  TOYKK
paspbia. Knaccuumkaumsa ToUek paspbisa

TeopeTuueckoe 3aHsaTue. YPaBHeHMe KacaTe/flbHOW K
rpaduky QyHKUMM

CeOMEeTPUYECKMIA  CMbICT  NPOU3BOAHON  (PYHKUMK -
YrNoBON KO3MUUMEHT KacaTeNbHON K rpaduky (yHKUMM
B TOYKe. YpaBHEHMe KacaTeNbHOW K rpauky (QyHKLmK.
ANITOPUTM  COCTaBNEHUA  YpaBHEHWS  KacaTe/lbHOM K
rpaguky yHkunm y=Ff(x)

MpakTnyeckoe 3aHATHE Nel2. PelleHwne 3afad
(hM3nYeCcKOro  cofepXaHus € MOMOLLbIO  MepBOM
NPON3BOAHONA

TeopeTuueckoe 3aHsaTue. MOHOTOHHOCTL — (PYHKLMWN.
TouKM 3KCTpemyma

BospactaHve ¥ y6blBaHWE  (DYHKUMWM, COOTBETCTBUE
BO3pacTaHus 1 yObIBaHWA (DYHKUMW 3HAKY MPOWU3BOAHOM.
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OK 04, OK 05, J1P8, J1IP33, MP28,
— MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P64, MNPytO
OK 04, OK 05, N1P8, N1P33, MP28,
— MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, INP64, MNPytO

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP64, MPys8,
MPytO

OK 04, OK 05, J1P8, J1IP33, MP28,
— MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, INMP64, MNPyHO

OK 01, MK 2.3, N1P23, N1P24, P25,
NP26, MP1, MP2, MP3, MP4, MP5,
2 MP6, MPIO, MP12, MP13, MP17,
MP18, MPHO, MP21, MP36, MP42,
MP46, MP64, MPytO, MPytO
OK 04, OK 05, 1P8, NP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, INMP64, TPy8,
MPytO



Tema 6.5.
HanbonbLuee n
HaVMeHbLLIee
3HaYeHus

YHKUMN

3afjayun Ha MaKCUMyM Y MUHUMYM.

TeopeTuyeckoe  3aHATUE. [Mpon3BofHbIE  BbICLUMX
nopsaLKoB

BTopas npoussoAHasi, eé reomMeTpuyecKnii n QrsnyYecKuii
CMbIc/. Mpon3BoAHbIE BbICLUNX MOPALKOB.

TeopeTudeckoe 3aHsaTue. [IPUMEHEHNe I'IpOI/I3BO,IJ,HOI7I
BTOPOro Nopsiika K uccrefoBaHnio YHKLWIA

MpuMeHeHVe  MNPOM3BOAHOW  BTOPOro  Mopsfaka K
NCCNefoBaHUIO  (PYHKUMM Ha BbINMYKNOCTb rpauka u
HaxoxeHve To4ek nepervba

TeopeTuyeckoe saHaTue. ACUMATOThI

[MoHATME aCMMNTOTbI, CNOCO6bLI UX OMpeseseHns.

TeopeTuueckoe 3aHusTue. llccnegosaHue d)yHKLI,VIVI 7
NMOCTPOeHMe rpafuKoB

O6Lwas cxema mccneaoBaHnst (OYHKUMIA U MOCTPOEHMUS NX
rpaguKoB.

TeopeTnyeckoe 3aHATUE. Hanbonbluee M HauMMeHblUee
3HaYeHns PyHKLMN

HaxoxgeHve HanbOo/bLLEr0 M HaMMEHbLLLEro 3HaYeHWUM
(hYHKUWMIA.

TeopeTuueckoe 3avaTue. [IpUMEHEHME I'IpOI/I3BO,£I,HOI7I
(hYHKLMK MpY peLLeHnn 3a4a4 Ha ONTUMU3aL Mo
HaxoxgeHne HamboNblIero M HavMMeHbLLEro 3Ha4yeHWui
(hyHKLMIA Npy peLLeHnm 3a4ay Ha ONTYMU3aLMIo
MpakTnyeckoe 3aHATKHE Ne13. HaxoxaeHwve
ONTUMaNIbHOro pesysibTata C MOMOLLbIO NPOW3BOAHOW B
NPakKTUYECKNX 3aadax
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OK 04, OK 05, /IP8, /IP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP64, MPytO,
MPy18

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P64, TPy8,
MPytO

OK 04, OK 05, JIP8, JTIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, TP64, MNPytO

OK 04, OK 05, J1P8, TP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P64, NMPy8,
MPytO

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

OK 03, JTIP26, MP8, MP17, INP64,
MPytO

OK 01, MNK 2.3, J1IP23, NP24, J1P25,
NnP26, MP1, MP2, MP3, MP4, MP5,
MP6, MPIO, MP12, MP13, MP17,



KoHTponbHas pa6oTa

Pasgen 7. MHOrorpaHHMKM v Tena BpaweHuns

Tema 7.1.
MHororpaHHble
yrnbl. Bbinyk/ble
MHOrOrpaHHMKN

Tema 7.2.
Mpnsma

Tema 7.3.
Mapannenenunes,
Ky6. CeueHune
Ky0a,
napannenenunega
Tema 7.4.
Mupamnga

Tema 7.5.
BokoBast 1 nonHas
NOBEPXHOCTb

TeopeTuuyeckoe  3aHATHUe. MHororpaHHble  Yr/bl.
BbinyK/ble MHOrOrpaHHUKN

MHororpaHHble  YrI/bl. [NoHaTHE MHOIOrpaHHMKa.
Bbinyknble MHororpaHHuku. Teopema Oinepa. Pa3sépTtka
MHOrorpaHHuka. NpasusbHble MHOTOrpPaHHUKN
TeopeTuueckoe saHstue. [1pu3ma

OnpepfeneHve npusmbl. [MpaMas M nNpaBu/bHasa MNPU3MbI.
HaknoHHasa npu3mMa. OCHOBHbIE 3/1eMEHTbI
TeopeTnueckoe sanaTue. [apannenenunes, Ky6.
Mapannenenunepg, cBOICTBa NPAMOYrobHOro
napasinenenvnesa, kyb. CeyeHune Ky6a, napannenenunnega

TeopeTuueckoe sansTue. [NMpammga

OnpepeneHve  nupamuasl.  [paBunbHas  nupamua.
YceuéHHas nupamuga. Tetpasgp. OCHOBHbIE 3/1EMEHTBI.
CeyeHve nupamuapl.

TeopeTu4veckoe 3aHATHUE. HaxoxaeHne  3nemeHTOB
MHOIrorpaHHMKoB

TeopeTnyeckoe 3aHaTne. BOKOBasA 1 NosHaa NOBEPXHOCTb
npu13Mbl, NUpamupl
Mnowaas 6GOKOBOW W MOMHOM MNOBEPXHOCTU  MPU3MBI,
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MP18, MP19, MP21, MP36, MP42,
MP46, MP64, MPyIO, MPy18

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P61, MP610,
MPy14

OK 04, OK 05, P61, MNP610, MNMPy14

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, MP610,
MPy14

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, MP610,
MPy14

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, MP610,
MPy14

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, MP610,



MpU3Mbl,
nupaMupl

Tema 7.6.
CrvmMmmeTpus B
Ky6e,
napannenenunese,
npusme, nupamunie

Tema 7.7.
LnnuHpp, ero
COCTaB/fAoOLLE.
CeyeHue
unnuHapa
Tema 7.8.

KoHyc, ero
COCTaB/NAOLLNE.
CeueHue KoHyca

Tema 7.9.
YCeUeHHbI KOHYC.
CeueHue
yCeYeHHOro

nupamuapl
TeopeTnueckoe 3aHaTMe. HaxoxaeHne OGOKOBON W
NOJSTHOM NOBEPXHOCTU MPU3Mbl 1 NMUpamMmnabl

TeopeTnueckoe 3aHATUHE. CrvmmeTpua B Ky6e,
napannenenunege, npuame, nupamuie

CUMMETPUA OTHOCUTENIbHO TOYKM, MPSMOIA, MIOCKOCTM.
CummeTpus B Kybe, Nnapannenenunese, npusme, nupaMuie
MpakTuueckoe 3aHsTue Noel4. [lpUMEHEHME MeToAda
CUMMETPUU B 3afja4ax C NPaKTUYECKUM COAEPXKaHNEM

TeopeTuveckoe 3aHaTue. LIMAMHAP W €ro OCHOBHbIe
anemeHTbl. CeyeHne UnnnmHapa

LinnnHap n ero ocHoBHble 3n1emMeHTbl. OCHOBaHWSA, BbICOTA,
obpasytoLLas, passepTka. CeyveHns 1 pasBEPTKN LMNNHAPA.
OceBble CeyeHNs 1 cevyeHus, napainefibHble 0CHOBaHWNIO
TeopeTuueckoe 3aHsTue. KOHYC, €ro cocTaBnsroLiue.
CeueHue KoHyca

KoHyc 1 ero anemeHTbl. CeueHne KOHyca (napannenbHoe
OCHOBaHMIO N MPOXOAsLUee Yepe3 BEPLUMHY), KOHUYECKME
ceyeHuns. Pa3BepTKa KOHyca

TeopeTuyeckoe 3aHATue. YCEUEHHbINA KoHyc. CeueHue
yCe4yeHHOro KoHyca

YceuyeHHbIn KoHyc. Ero obpasytouas 1 Bbicota. CeueHue
yCe4yeHHOro KoHyca

56

MPy14, MPy15
OK 04, OK 05, /P8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP61, MP610,
MPy14, MPy15
OK 04, OK 05, JIP8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP61, MP610,
MPy14, MPy16
OK 01, MK 1.1, /IP14, /IP23, JIP24,
NP25, P26, MP1, MP2, MP3, MP4,
MP5, MP6, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP61, MP610, MPy14, MPy16

OK 04, OK 05, N1P8, JTP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P61, INMP610,
MPy14

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P61, MP610,
MPyl4

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, MP610,
MPy14



KOHyca

Tema 7.10.
LLlap n cthepa, nx
ceyeHms

Tema 7.11.
bBokoBas 1 nonHas
NMOBEPXHOCTb
LUMANHAPa, KOHYCa,
cthepsl

Tema 7.12.
bokoBasa 1 nonHasa
NMOBEPXHOCTb
nMpamngpl,
Npu3Mbl

Tema 7.13.
MoHsiTHe 06
o6beMe Tena.
OTHOLeHne
06beMOB
NoA06HbIX Ten
Tema 7.14.
Kom6uHaumm
MHOrOrpaHH1KOB 1
Ten BpaLleHus

TeopeTnyeckoe 3aHATUE. HaxoxzeHve  31emMeHTOB
UnnnHapa n KoHyca

TeopeTuueckoe saHaTue. LLIap u cepa, nx ceveHms
Lap u cdepa. B3avMHOe pacroniokeHve cgepbl U
nnockoctn. CeyeHue wWwapa, cdepbl

TeopeTnueckoe 3aHaTue. bOKOBas N NoMHasA NOBEPXHOCTb
UMInMHApPa, KoHyca, cepbl
BokoBas 1 NonHas NOBEPXHOCTb LMAMHAPA, KOHYCa, Ciepsbl

TeopeTuueckoe 3aHaTue. bOKOBas 1 NONHasA NOBEPXHOCTb
nupamMmmnabl, NPU3Mbl
BokoBas 1 NonHas NOBEPXHOCTb NMUpamMufbl, NPU3MbI

TeopeTuyeckoe 3aHsiTue. [lOHATME 06 06bEME Tena.
OTHoLeHWe 06beMOB NOLOOHbIX Ten

O6beM Kyba v npsiMoyronbHoOro napannenenvnega. O6vem
npusmbl 1 unnvHapa. O6bBEMbI MuUpamuibl M KOHYCa.
O6bem wWapa. OTHOWeEHNe 06bEMOB MOLOGHbLIX Tesl.
"eomeTprYeCKUiA CMbICN onpeaennTens 3-ro nopsaka
TeopeTnyeckoe 3aHATHUE. KOM6I/IHaLI,I/IVI MHOrorpaHHMKoOB
1 Ten BpaLLeHuns

KombrHauum reomeTpuyeckumx Tern
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OK 04, OK 05, /P8, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, MP610,
MPy14

OK 04, OK 05, /P8, JIP33, 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, P61, MP610,
MPy14, MPy15

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

MP30, MP31, MP33, MP36, MP37,

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

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, MP611,
MPy15

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

MP30, MP31, MP33, MP36, MP37,

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



pwg»**?

MpakTnyeckoe 3aHATUE Ne 15. PeLleHne 3afad
NPUKNagHOro  XapakTepa Ha BblYWCMEHWE  NOLAAen
MOBEPXHOCTEN FeOMETPUYECKUNX TeJT

MpaKTnyeckoe 3aHATHNE Ne 16. PelleHwne 3aja4
NPUKNagHOro  xapaktepa Ha  BblYMC/ieHWE O6BLEMOB
NMOBEPXHOCTEN reOMETPUYECKUX Ter

MpakTnyeckoe 3aHATHE Nel7. Mcnonb3oBaHue
KOMOMHaUMA  MHOTOrpaHHWKOB W Ten BpaweHus B
MPaKTUKO-OPUEHTMPOBAHHBIX 3afa4ax

KoHTponbHas pa6oTa

Pasgen 8. MepB006 3a3Has PYyHKLWWK, ee MPUMeEHEHUE

Tema 8.1.
MepBoo6pa3Has
(OYHKLMN,
Mpasuna
HaxoXaeHus
nepBoobpasHbIX

TeopeTuueckoe 3aHaTue. [lepBoobpasHas  (yHKUMW.
MpaBnna HaxoXxaeHns NepBoobpasHbIX

3a/iaya 0 BOCCTAHOB/IEHWM 3aKOHa [ABMXKEHWS MO N3BECTHOM
ckopoct. [MoHATME wHTerpupoBaHus. O3HaKOM/eHUe C
MOHATUEM WHTErpana u MepBoobpasHONn And  (DyHKLMK
y=f(X). PelleHve 3aga4 Ha CBA3b MepBOOOpa3HON U ee
NMPOM3BOAHON, BbIYWC/EHWE NEPBOOOPa3HON ANA AaHHOM
(GyHKum.  Tabnuua  opMmyn  ANS HAXOXAeHus
nepsoobpasHbiX.  M3yyeHne  mpaBuna  BbIYUC/IEHMA
nepBoo6pasHoii
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OK 01, MK 1.1, IP23, JIP24, JIP25,
NIP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP61, MP610, MPy14, MPy15,
MPy18
OK 01, MK 1.1, P23, /IP24, JIP25,
NIP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP61, MP610, MPy15, MPy18
OK 01, MK 1.1, P23, JIP24, JIP25,
NIP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP61, MP610, MPy14, MPy18

OK 04, OK 05, J1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, 1P64, MNPyHO



Tema 8.2.
HeonpeeneHHsbIin
NHTErpan

Tema 8.3.
Mnowaab
KPWBO/IMHEHOM
Tpaneyuu.
dopmyna
HbloTOHa -
NeinbHnua

Tema 8.4.
BbluncneHue
onpeieneHHoro
NHTerpana

TeopeTnyeckoe 3aHATHUE. Heonpe,qeneHan‘/’l MHTEerpa
HeonpeaenéHHblin MHTerpan U ero CBOWCTBa. WMHTerpansi
oT OCHOBHbIX 3NeMeHTapHbIX (hYHKLMIA.
HenocpeacTBeHHOE NHTerpupoBaHme

TeopeTuueckoe 3aHaTue. HaxoxaeHWe HeonpenaenéHHOro
MHTErpasia METOA40M 3aMEHbI nepemeHHon

WHTerpuposaHme GyHKLUMIA METOLOM 3aMeHbI NepeMeHHOI.
TeopeTuueckoe 3aHaTue. [110WaAb KPUBOIMHEHOM
Tpaneyun. ®opmyna HotoToHa - JleiibHMLa

3ajaun, npuBoAsWME K MOHATUIO  OMpPeAeneHHOro
MHTEerpasia - O BblYUCNEHUWN NAOWaAn KpVIBOfII/IHGIZHOVI
Tpaneuun, 0  MEepeMELLEHUN  TOYUKW. MoHATMe
onpeaenéHHoro NHTerpana. "eomeTpuryecknii n
(hbM3MYECKNIA CMbIC/T ONPeAeneHHOro nHterpana. ®opmyna
HbtoTOHa— JleinbHuua

TeopeTnyeckoe 3aHsaTue. BblUnMCneHVWe onpeaeneHHOro
MHTEerpasa

BbluncneHne WHTErpanoB METOAOM HemnocpeACcTBEHHOIO
WNHTErprvpoBaHus.

TeopeTnyeckoe 3aHsTue. BblUMCNEHWe oONpefeneHHOro
NHTEerpana MeTOAOM 3aMeHbl MepeMeHHOM

BbluncneHve nHTerpasioB MeTo40M 3ameHbl nepemeHHon.
MpakTnyeckoe 3aHATHE Ne 18. PelleHne 3ajad
reomMeTpn4yeckoro coaep>xkaHnA c MOMOLLIbIO
onpefenéHHOro UHTerpana

MpaKkTuyeckoe 3aHATHE Ne19. PelleHwne 3afad
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OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P64, MNMPytO

OK 04, OK 05, /1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, T1P64, MNPyHO

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

OK 04, OK 05, J1P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, 1P64, MNPytO

OK 04, OK 05, J1P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, MNP64, MNMPytO
OK 01, MNK 1.1, /1IP14, NP23, JIP24,
npP25, P26, MP1, MP2, MP3, MP4,

MP5, MP6, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,

MP46, INMP64, MNMPyHO, MNPyHO

OK 01, MK 2.3, J1IP23, P24, P25,



(M3MYECKOr0 COflepXKaHUs C MOMOLLBIO  ONpeAen&HHOro
VHTerpana

KoHTponbHas pa6oTa

Pasgen 9. CTeneHn n KopHu. CTeneHHas QpyHKLNA

Tema 9.1.
CreneHHas
(hyHKUMA, ee
CBOWCTBA

Tema 9.2.
CBoOI1CTBa CTeneHn
C paLMoHanbHbIM 1
LeACTBUTENbHBIM
rokazarensimu

TeopeTnueckoe 3aHaTuMe. KOPHK n-oi CcTeneHn u3
[leNCTBUTENLHOMO Yncna
MMoHATME KOPHA N-01 CTeneHu 13 AeNCTBUTENIbHOMO YnCha.

TeopeTuueckoe 3aHaTue. DPYHKUMN y = ¥YX , UX
CBOICTBa 1 rpaduKu.

®YHKUMN Y = VX 1X CBOIACTBA W TpadmKm.

TeopeTuueckoe saHaTne. CBOMNCTBA KOPHSA N-i1 CTENEHMN.
CeoilcTBa  KOpHSi  n-i cTeneHn.  [MpeobpasoBaHue
BbIP@XKEHNA C KOPHSMKU N-0M cTeneHu. peobpas3oBaHue
NppaLoHa/IbHbIX BbIPKEHNIA.

TeopeTnueckoe saHatue. CTeMneHW C paumoOHasIbHbIM U
[eACTBUTENbHBIM NOKa3aTeNsaMm

CTeneHn ¢ Ue/bIMK MoKasaTensimu, UxX cBoicTea. CTeneHu
C paunoHanbHbIMU N eACTBUTE/IbHBIMU MOKa3aTeaMn, nx
CBOWCTBa

TeopeTnueckoe 3aHaTue. CTEMNeHHble, QYHKUNN, KX
CBOWCTBA U rpadimkm

OnpepgeneHve cTeneHHoM yHKUmK. CBOCTBA U rpaginkm
CTeNeHHbIX (DYHKLUIA B 3aBUCMMOCTM OT BUa NoKasatens
TeopeTnueckoe saHaTue. [ pagmyeckne MeTOAbl peLLeHns
YPaBHEHWIN U HEPaBEHCTB, COAepPXKalMX CTeneHHble
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P26, MP1, MP2, MP3, MP4, MP5,

MP6, MP10, MP12, MP13, MP17,

MP18, MP19, MP21, MP36, MP42,
MP46, INMP64, MNPylO, MNMPy18

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, INP62, INMPy6

OK 04, OK 05, /IP8, JTIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, 1NP62, MNPy6,
MPy8

OK 04, OK 05, /1P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MNP62, MNMPy6

OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TNP62, MNMPy6

OK 04, OK 05, /1P, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, P62, P65

OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,



Tema 9.3.
PelleHune
nppaumoHasibHbIX
YpaBHEHWUIA 1
HepaBeHCTB

(OYHKLMM
I"padhyeckne MeTopbl peLleHnst ypaBHEHNn U HEePaBEHCTB,

COAEepXKaLLMX CTeneHHble PYHKLMN

TeopeTuyeckoe 3aHaTue. PelleHME UppPaLNOHAIbHBIX
YpaBHEHNIA

PaBHOCU/IbHOCTb  MppaLMOHa/IbHBIX ypaBHeHWUA. MeTogbl
NX peLLeHnst. PelleHne nppaumoHaibHbIX YpaBHEHWI
TeopeTuyeckoe 3aHaTue. PeLIEHNE WpPpaLNOHa/IbHBIX
HepaBeHCTB

PaBHOCW/IbHOCTb MppaLMOHa/bHbIX HepaBeHCTB. MeTofbl
NX peLleHns. PelleHne nppaumoHabHbIX HEPaBeHCTB

Pasgen 10. NMoka3aTenbHas QYyHKLUUA

Tema 10.1.
NokasaTtenbHas
(hyHKUMA, ee
CBOWCTBa

Tema 10.2.
PelueHne
nokasarte/bHbIX
ypaBHEHWI 1
HepaBeHCTB

TeopeTuueckoe saHsaTue. [lOKasaTe/lbHble (PYHKUUU, UX
CBOICTBA U rpatimku

CreneHb C NPOn3BOJIbHbIM ,CI,GI\/'ICTBI/ITEI'IbeIM rnokKasaTesnem.
MokasaTenbHas PYHKLUKA, ee CBOMCTBA rpagmK.
TeopeTnueckoe 3aHATue. PelleHWe MOKa3aTeNlbHbIX
ypaBHEHI

PelleHwve NoKa3aTe/IbHbIX ypaBHeHMﬁ METOA0M
YpPaBHNBaHUA nokasarenen, MeToAoM BBEAEHUA HOBOW
nepemeHHON.

TeopeTnueckoe 3aHATue. PelleHMe NOKasaTe/lbHbIX
HepaBeHCTB

PelleHne nokasaTenbHbIX HEPaBEHCTB

TeopeTnueckoe 3aHaTue. [ pauyeckme MeTobl peLLeHus
YPaBHEHUA N HepaBEHCTB, COAePXKaLMX MOKasaTe/lbHble

(OYHKLMM
PelleHne MoKasaTe/lbHbIX YpPaBHEHWA W HEPaBEHCTB
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MP55, MP56, MP57, IMP63, IMNMP62,
P65, MNMPy8

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, IMP62, MP63,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, IMP62, MP63,
MPy7

OK 04, OK 05, J1P8, /1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, IMP65, MNMPy6

OK 04, OK 05, J1IP8, /1IP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP63, MNPy,
MPy7

OK 04, OK 05, JIP8, NP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, INP63, MNMPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, INP63, IMP65,
MPy8



Nema 10.3.
Cucremsl
nokKasaTe/IbHbIX
ypaBHeHNA

(hYHKUMOHaIbHO-Tpagiuyeckum MeTOA0M.

TeopeTnmyeckoe 3aHATMeE. PelueHwne cnucTtem
nokasaTte/ibHbIX YpaBHEHUI

PeLleHe cUCTeM MoKasaTe/IbHbIX YpaBHEHWI
MpakTunyeckoe saHaTtue Ne20. PelleHMe MOKasaTeSlbHbIX
YPaBHEHWI, CUCTEM YPaBHEHWIA

MpakTuyeckoe 3aHaTve Ne21l. PellleHMe MOKa3aTeslbHbIX
HepaBeHCTB

Pasgen 11. NorapugMmbl. JlorapmpmMmueckas pyHKUmMA

Tema 11.1.
Norapugpm yuncna.
CsoiicTa
norapundgmos

Tema 11.2.
Norapugmnyeckue
QYHKUMN, NX
CBOWCTBaA U
rpagpuku

Tema 11.3.
MpocTeiLumne

TeopeTnueckoe saHaTue. Jlorapugpm ymcna

MoHsTve norapudma umcna. OCHOBHOe NoraputhMmyeckoe
ToXAecTBO. DopMyna nepexofa OT IOrapucMoB Mo OAHOMY
OCHOBaHMIO K florapumaM Mo  ApYromy OCHOBaHWIO.
[ecsaTnuHble 1 HaTypanbHble norapudmbl. peactaBneHve
norapuma ¢ NPon3Bo/bHLIM OCHOBaAHMEM Yepe3 AeCATUYHbIE
7 HaTypa/ibHble. CsolicTBa norapuepMmoB.
JlorapummpoBaHe U MOTEHUMPOBaHME anrebpamyeckimx
BbIPpXKEHWIA.  BblumcneHne — norapupMa  umcna  C
NpPOon3BOJ/IbHbIM OCHOBaHNEM

TeopeTnueckoe saHaTue. Jlorapumuyeckmne QyHKUNN,
NX CBOWCTBA U rpatmku

Norapnmuyeckas QyHKLMA, ee CBONCTBA, rpaduk.

TeopeTnyeckoe 3aHATME. |‘|p0CT€I7ILIJI/IE
norapummnyeckune ypaBHeHus
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OK 04, OK 05, J1P8, 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, MP63, MPy7
OK 04, OK 05, J1P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, INP63, MPy7

OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP62, MNPy6

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, TP62, NMP65,
MPy8

OK 04, OK 05, J1P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,



noraputMmuyeckue
ypaBHeHuS

Tema 11.4.
PellieHne
NorapupMmUYecKmnx
HepaBeHCTB

Tema 11.5.
Cucremsl
norapnmnyeckmnx
ypaBHeHMM

MMOHATUA  MPOCTENLIMX  NOrapuihMUYECKUX  YPaBHEHMWIA.
OCHOBHbIe TEopeMbI NPYMEHEHNS MeToz0B
norapumMmnpoBaHns 1 NOTEHLMPOBaHKA.

TeopeTudeckoe 3aHaTue. PelleHNe norapmcblvmqecmx
ypaBHeHWA

MeToz 3amMeHbl NepemMeHHbIX

TeopeTuueckoe 3aHaTue. PelleHMe NorapuPMmUUecKmx
HEPaBEHCTB
PeLueHVe norapnmmnyecknx HepaBeHCTB

TeopeTuueckoe saHaTue. [ papuyeckme metTofbl peLleHmns
YPaBHEHWIA 1 HEPABEHCTB, COofepXKaLlux forapnupmMmyeckmne
(OyYHKUMN

PelleHve norapumMUyecknux YpaBHEHWA W HepaBeHCTB
(PYHKLUMOHAILHO-TpaUUECKUM METOLOM.

TeopeTunueckoe 3aHATHUE. PellieHne CUCTEM
norapuMUYecKnX ypaBHeHUM
AnropuTtm peLlleHnA CUCTEMDI ypaBHEHMVI.

PaBHOCW/ILHOCTb ~ IOFapUIIMUYECKUX  YpaBHEHWIA 7
HepaBeHCTB

MpakTuueckoe saHaTue Ne22. [prMeHeHWe norapugma B
npupoae n TexHuKe

KoHTponbHas pa6oTa

Pasgen 12. MHoXecTBa. O/1eMeHTbl Teopuun rpagos

Tema 12.1.

TeopeTuueckoe saHaTue. MHOXeCTBa
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MP55, MP56, MP57, MP62, MNP63,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

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

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, IMP62, MNP63,
MPy7

OK 04, OK 05, /IP8, NIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP62, MP63,
MP65, MPy8

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, 1MP62, MNMP63,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP62, MP63,
MPy7

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



MHoXecTBa.
I"pagbl

MoHATMEe MHOXecTBa. [logmHOXecTBo. Onepauum c
MHOXECTBaMU.

MpakTuueckoe 3aHATUe Ne23. PelleHME NPUKNagHbIX
3aja4 C NOMOLLLbIO orepaumin ¢ MHOXeCTBaMU.

TeopeTuueckoe saHatue. [ pagbl

MonaTue rpada. CBA3HLIA rpad, AepeBo, UMK rpad Ha
MNI0CKOCTH

MpakTuueckoe 3aHaTWe Ne24. [MpumeHeHue rpados K
peLleHnto 3a4a4

Pasgen 13. 3neMeHTbl KOMGUHATOPUKMN, CTATUCTUKMN U TEOPUUN BEPOSITHOCTEN

Tema 13.1.
OCHOBHbIe
NOHATUSA
KOMOWHATOPUKN

Tema 13.2.
BepoATHOCTb
cobbITUS

Tema 13.3.
OCHOBHble

TeopeTuyeckoe 3aHATUe. OCHOBHbIe NOHATUA
KOMOUHATOPUKN

MepecTaHOBKM, pasmeLleHus, coveTaHus. PelleHve 3agad
Ha NOACYET uucna MepecTaHOBOK,  COYETaHUA U
pa3MeLLeHni

TeopeTuueckoe saHsaTue. BepoOATHOCTb CO6bITUS
CnyvaliHblii onbIT. Cny4aitHoe cob6bITue. [pPOCTPaHCTBO
anemMeHTapHbIX  McxofoB.  Knaccugukaums — CoBbITUIA.
BepoaTHOCTb COObITUA  (K/IACCMYECKOe, CTATUCTUYECKOe
onpeaeneHuns). [einctamns Hag coobITUSMU

TeopeTtuueckoe 3aHaTue. OCHOBHble TeOpeMbl Teopuu
BEPOATHOCTEMN
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MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TPy2
OK 01, MK 2.3, NIP23, 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, TPy2
OK 01, MK 1.1, NIP23, NP24, NP25,
NIP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MPy3, MPy18

OK 04, OK 05, J1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, INMPy4

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

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



TEopeMbl Teopun
BEpPOSATHOCTel

Tema 13.4.
JunckpeTHasa
cnyvaiiHas
BE/IMYNHA, 3aKOH
ee pacnpeseneHus
Tema 13.5.
3agaun
MaTeMaTU4eCKOM
CTaTUCTUKK

CnoxeHve  BeposTHOCTe  HesaBuCKMMble  COObITUS.
YMHOXeHNe  BepoATHOCTEA.  YC/NOBHas  BEPOATHOCTb.
dopmyna MONHOW  BepoATHOCTM, opmyna  baiteca.
MoBTOpPHbIE UCMbITaHWUA. DopMyna bepHynn

MpakTuueckoe 3aHATHE Ne25. MpumeHeHne
BEPOATHOCTHbIX METOLOB MpW pPeLueHnUn NPaKTUYECKNX

3agau

TeopeTnyeckoe 3aHATHE. JunckpeTHas CNnyyainHas
BeNM4KnHa, 3aKOH ee pacnpeaeneHna

Buabl cnyyaiHbiX BennuuH. OnpeaeneHne AWCKPETHOM
C/y4yaiHON BEeIMYMHBI. 3aKOH pacnpefeneHus AUCKPETHOW
cnyqaﬁHoM BE/INYMHbI. Ee uncnoBble XapakKTepUCTUKK
TeopeTuueckoe 3aHsaTue. 3a[aun MaTeMaTU4eCKOoMn
CTaTUCTUKN

BapunaynoHHblii psg. ToaMroH 4actotT M ructorpaMma.
CTaTUCTMYECKME XapaKTepUCTUKM pada  HabnogaembixX
[AHHbIX

MpakTuueckoe saHatme Ne26. CocTaBneHue Tabnuy wu
[mnarpaMMm Ha npakTuke

MpakTuueckoe 3aHaTue Ne27. HaxoXpgeHue cpegHUX
XapaKTepuCTUK, HabMoAaEMbIX JaHHbIX Ha MPaKTUKe
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OK 01, OK 03, MK 2.3, /1P23, J1P24,
npP25, P26, MP1, MP2, MP3, MP4,
MPS5, MP6, MP10, MP12, MP13,
MP17, MP18, MP19, MP21, MP36,
MP42, MP46, 1NMP68, NMPy13, NMPy18

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

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

OK 01, OK 03, MK 2.3, JIP23, /1P24,
npP25, P26, MP1, MP2, MP3, MP4,
MP5, MP6, MP10, MP12, MP13,
MP17, MP18, MP19, MP21, MP36,
MP42, MP46, INMP67, MNMPy12, MNMPy18
OK 01, OK 03, MK 2.3, JIP23, /1P24,
NnP25, 1P26, MP1, MP2, MP3, MP4,
MP5, MP6, MP10, MP12, MP13,
MP17, MP18, MP19, MP21, MP36,



Pasgen 14. YpaBHeHNA U HepaBeHCTBA

Tema 14.1.
Ob6uwme meToApbl
peLLeHns
YPaBHEHUNA,
HepaBeHCTB,
CUCTEM

Tema 14.2.
YpaBHeEHUA 1
HepaBeHCTBa C
MoAy/em

TeopeTuueckoe 3aHaTue. PABHOCUNbHOCTb ypaBHeHVIﬁ
OnpepeneHns.  OCHOBHble  TEOPEMbl  PABHOCW/BbHbIX
nepexofax B YypaBHeHusX. OO6LiMe MeTOAbl peLleHus
YPaBHEHWIA: Nepexof, OT paBeHCTBa (DYHKUMIA K paBeHCTBY
aprymMeHToB  A711  MOHOTOHHBbIX  (DYHKUWMA,  METOf
Pa3fOXKEHNA Ha MHOXWTENW, MeTof BBeAeHWS HOBOMW
nepeMeHHOM, (DYHKLNOHaIbHO-TpaUyecKnin MeTos,.
TeopeTuueckoe 3aHaTne. PABHOCUNbHOCTb HEPABEHCTB
OCHOBHble  TEOpPeMbl  PaBHOCW/IbHbIX — Mepexofjax B
HepaBeHCTBaxX

TeopeTuueckoe saHatue. MeTO[ MHTEPBA/IOB
PelleHne HepaBeHCTB METOLOM NHTEPBA/IOB

MpakTuyeckoe 3aHATMe Ne28. PelleHMe HepaBeHCTB
MeToZ0M NHTepBa/10B

TeopeTuueckoe 3aHATMe. YPABHEHUA U HepaBeHCTBa C
MOAyNem

OnpegeneHne  mopyns.  PackpbiTe — moayns  no
onpegeneHnto. lpocTeiilune ypaBHEHUSE C  MOZY/EM.
MprMeHeHWe paBHOCWUbHbLIX MEPEXOA0B B OMpeAeneHHbIX
TUNax ypaBHeHW ¢ modyneM. MNpocTeillne HepaBeHCTBa C
MoAaynem. I'IpvuvleHeHme PaBHOCW/IbHbIX MNEepexoaos B
onpeaeneHHbIX Thnax HePaBeHCTB C MOAY/IEM
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MP42, MP46, P67, MNPy12, MNPy18

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

MP30, MP31, MP33, MP36, MP37,

MPS55, MP56, MP57, 1P614, MNPy1,
MPy7

OK 04, OK 05, /1P8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP614, MPy1,
MPy7
OK 04, OK 05, JIP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP614, MPy1
OK 04, OK 05, /IP8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP614, MPy1

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, IP614, MPy1,
MPy7



Tema 14.3.
YpaBHeHua 1
HepaBeHCTBa C
napameTpamm

Tema 14.4.
YpaBHeHuA 1
HepaBeHCTBa C
[BYMS
nepemMeHHbLIMU

MpakTuuyeckoe 3aHaTue Ne29. PelleHMEe YpaBHEHUA C
Moaynem

TeopeTuueckoe 3aHATue. YPaBHEHWA W HepaBeHCTBa C
napameTpamu

3HaKOMCTBO C napameTpoM. [pocTeiwmne ypaBHeHUS C
napameTpoM. HepaBeHCTBa C napameTpaMm

MpocTelilune HepaBeHCTBA C NapamMeTpoM

MpakTuueckoe savaTue Ne30. PelleHne ypaBHeHWA ¢
napameTpamu

TeopeTnueckoe 3aHaTue. CUCTEMBI ypaBHeHMVI

MeToabl  pelleHuss  CUCTEM  YpaBHEHUIA € ABYyMmsA
NnepeMeHHbIMU

TeopeTnueckoe 3ansaTue. CUCTEMbl HEPABEHCTB

MeToAbl  pelleHns  CUCTEM  HEepaBeHCTB C  [BYyMA
NnepeMeHHbIMU

MpakTuueckoe 3avatme Ne3l. PelweHne  33agau
NPUKNALHOrO XapakTepa, CBOAALUMXCS K COCTaB/IEHWIO
ypaBHeHUIA

MpakTnyeckoe 3aHAaATMKE Ne 32. PeleHne  3agay
NPUKNAAHOrO XapakTepa, CBOAALUMXCS K COCTaB/IEHUIO
HepaBeHCTB

MpakTnyeckoe 3aHAaATMKE Ne 33. PelleHne  3agay
NPUKNAZHOro XapakTepa, CBOAALLMXCH K COCTaB/IEHUIO
CUCTEM YpaBHEHWIA
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OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP36, MP37, MP55,
MPS56, MP57, IP614, TPy1, MNPy7

OK 04, OK 05, /1P8, 11IP33, MP28,
MP30, MP33, MP36, MP37, MP55,
MPS56, MP57, IP614, MPy1, MPy7

OK 04, OK 05, /1P8, IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, T1P614, MPy1,
MPy7
OK 04, OK 05, /1P8, TP33, MP28,
MP30, MP31, MP37, MP55, MP56,
MP57, 1P614, MPy1, MPy7, MPy8
OK 04, OK 05, J/1P8, TP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP614, INMPy1,
MPy7, MNMPy8

OK 04, OK 05, MNP63, INP66, MPy1,
MPy7, NPy8

OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP36, MP37, MP56, MP57,
MP63, MP66, MPy1, MPy7, MPy8
OK 04, OK 05, 1IP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, 1P63, MP66,



MpakTuueckoe 3aHaTUe Ne34. PellleHNe TEKCTOBLIX 3a4a4

NpPoecCUOHaNbHOI0 CoAepPXKaHUs

KoHTponbHana paboTa
MpomexyTouyHas atTecTaumsa (3K3ameH)
Bcero:
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324

40

MPy1, MPy7, MNPy8, MNPy18

OK 01, MK 2.3, /IP23, NP24, /P25,
NIP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP42, MP46, MP63,
MP66, MPy1, MPy7, MPy18



3. YCJ/10OBUA PEAJT3AUNU MNMPOIPAMMBbI YYEBHOI O NMPEOAMETA

3/1. MaTtepunanbHO-TEXHNYECKOE 0becreyeHme

[na ocBoeHWs nporpammbl yye6Horo npeameta OOIlMy.07 MartemaTuka B
OBIMOY «KOMT» nmeeTcs yuebHbI KabuHeT «MaTemaTuka.

[MomeLleHNe KabUHeTa OCHaLLLEHO TWUMOBLIM 060PYAOBaHMEM, B TOM YuUC/e
cneuvann3vpoBaHHOM  y4yebHOM  Mebenblo M cpeacTBamMu  06yudeHUs,
HeOOXOAMMbIMM ~ ANA  BbIMNOSIHEHUA  TPeboBaHWA K  YPOBHIO  MOArOTOBKM
06yyaroLLmXCS.

OcHalLeH e y4yebHOro kabmHera:

- NocafioyHble MecCTa Mo KOMMYeCcTBY 06y4atoLmxcs;

- paboyee MecTo npenogasaTens;

- YepTeXHble UHCTPYMEHTbI: IMHENKA, 3NIMNC, TPAHCNOPTUP;

- CTepeOMeTpUYEeCKMe MOAENIN MHOTOrpaHHWKOB U TeN BPpaLLeHs;
- 33flaHuA A4S19 KOHTPO/bHbIX PaboT;

- npodheccroHanbHO-0pPUEHTUPOBaHHbIE 3a[aHuS;

- 3K3aMeHauWOHHble maTepuaibl.

TexHu4Yeckme cpeacTaa 0byyeHus:

- MEPCOHaNbHbIA  KOMMbOTEP  C  JIMUEH3UOHHbIM  NPOrpaMMHbIM
0b6ecrneyeHnem;

- TPOEKTOP C 3KPaHOM.

3asibl:

BubnmnoTeka, YnTanbHbIN 33N C BbIXOAOM B CETb VIHTEPHET.

3.2. NHopmaunoHHoe obecrieyveHme peannsauum nporpamMmebl

[na peanusaumu nporpaMmmMbl B 6M6nnoTedyHom ¢oHae OBIMOY «K3IMT»
MMEIOTCS MeyaTHble W 3/1IEKTPOHHble 06pa3oBaTe/ibHble UM MHMOPMALMOHHbIE
pecypcbl 471 UCNOMb30BaHMS B 06pa3oBaTe/lbHOM MPoLecce.

3.2.1. OCHOBHbIe UCTOUYHUKN

1 MatemaTtuka: asrebpa M Hadyana mateMaTMyecKoro aHaamsa, reoMeTpus.
Anrebpa 1 Ha4yana maremarmyeckoro aHanmsa: 10 k/1.: 6a30Bbli1 YPOBEHb: YYeOHUK
B 2 yactax. Yactb 1/ A.l'. Mopgakosuy, M.B. CemeHos, J1.A. AnekcaHgposa, E.J1.
MappaaxaeBa. - 2-e u3g., crep. - Mocksa: [NpocseLleHne, 2022.

2. Matematumka: anrebpa M Hayasia MaTeMaTUYecKoro aHasins3a, reomMeTpus.
Anrebpa 1 Hayana matemaTnyeckoro aHaimsa: 10 k/1.: 6a30Bblil YPOBEHb: YHeOHUK
B 2 vactax. Yactb 2/ A.l'. Mopakoswny, MN.B. CemeHos, J1.A. AnekcaHaposa, E.J1.
MappaxaeBa. - 2-e u3f., cTep. - Mocksa : [pocBelleHue, 2022.
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3. Martematumka: anrebpa 1 Hadasia MaTeMaTUYeCKOro aHasins3a, reoMeTpus.
Anrebpa 1 Ha4yana mateMaTMyeckoro aHamsa: 11 kn.: 6a30Bblil YPOBEHb: YHeOHUK
B 2 yactax. Yactb 1/ A.l'. Mopgakosuy, N.B. CemeHos, J1.A. AnekcaHgposa, E.J1.
MappaaxaeBa. - Mocksa: NpocBelLeHune, 2021.

4. MatemaTtuka : anrebpa 1 Hadana MaTemMaTuyecKoro aHanmsa, reoMeTpus.
Anrebpa 1 Ha4yana matemaTMyeckoro aHaimsa: 11 kn.: 6a30Bblil YPOBEHb: YHeOHUK
B 2 yactax. Yactb 2/ A.l'. Mopgakosuy, 1.B. CemeHos, J1.A. AnekcaHaposa, E.J1.
Mappaxaesa. - Mocksa: pocseLleHue, 2021

3.2.2. lonoNnHUTeTbHble UCTOYHUKU

1 boromonos, H.B. MatemaTuKa: y4ebHUK ans cpeaHero
npoteccnoHanbHoro obpasosanus / H. B. boromorsnos, . . CamoiineHko. — 5-e
n3g., nepepab. m pgon.— Mockea: WM3gatenscteo HOpant, 2024.— 401 c.—
(MpoeccnoHanbHoe o6pasoBaHue). — ISBN 978-5-534-07878-7. — TeKkcT
ANeKTPOHHbIA /[ O6pa3oBatenbHad  nnatgopma  HOpant  [canTt]. —
URL: https://urait.ru/bcode/536607

2. boromonos, H. B. MartemaTuka. 3aauu ¢ peweHnamn: y4yebHoe nocoome
ANA cpegHero npodgeccroHanbHoro obpasoaHus / H. B. boromonos. — 2-e u3g,,
uenp. wu gon.— Mocksa: W3patensctBo  HOpant, 2024, — 755 cC. —
(MpoeccroHanbHoe o6pa3oBaHne).— ISBN 978-5-534-16211-0. — TeKcT:
ANeKTPOHHbIK  //  O6pasoBaTenbHass  nnatopma  HOpant  [canTt]. —
URL.: https://urait.ru/bcode/544899

3. boromonos, H.B. leomeTpusa: ydebHOoe nocobve [Ansa  CpeaHero
npoceccroHanbHoro obpasosaHus / H. B. boromonos. — Mocksa: 134aTensCcTBo
FOpaiit, 2024. — 108 c¢. — (IMpoheccrmoHansHoe o06pa3oBaHne). — ISBN 978-5-
534-09528-9. — TeKcT: 3neKTpOoHHbI // Obpa3oBartenbHad nnatdopma HOpant
[cairT]. — URL.: https://urait.ru/bcode/536961

3.2.3. "HTepHeT-pecypChbl

1 EgnHad KonnekuMy  umgpoBbiX  06pasoBaTtesibHbIX  PecypcoB
[3nexTpoHHBIN pecypc] URL: http://school-collection.edu.ru/

2. Poccuiickas  aneKTpoHHas  LWKona  [OnekTpoHHbli  pecypc] URL:
https://resh.edu.ru/

3. VIHoypok [InekTpoHHbIN pecypc] URL: https://infourok.ru/
4. Pewy EI3 [GnekTpoHHsbIin pecypc] URL: https://ege.sdamgia.ru/
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4. KOHTPOJIb 1 OUEHKA PE3YJIbTATOB OCBOEHNA YYEBHOI' O

KoHTponb 1

pacKpbIBalOTCS  Yepes

OLIEHKa pe3ynbTaToB
AVCLUMNINHAPHbIE

NMPEOMETA

OCBOEHUS  Y4e6HOro
pe3y/bTaThl,

npegveTa
HanpaBNeHHble  Ha

(hopmmpoBaHMe 06LMX W NPOGeCCUOHANbHBIX KOMMETEHUMI A MO pasgenam W
TeMaM CoiepXKaHus yuyebHoro matepmana.

Ob6was /
npogeccnoHanbHas
KOMMNETEHLUNA
OK 01. Bbi6upaTb crocobsl
peLleHuns 3apau

NPO(EeCCMOHaNbHO
AEeATeNbHOCTU
MPUMEHUTENBHO K PasfinyHbIM
KOHTEeKCTaM

Pasgen / Tema

BepneHwne
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 OLEHOYHBIX

MeponpuaTUin

MWHU-COYMHEHNE
TecTupoBaHue

YCTHbI onpoc
lNpeacTaBneHne  pesynbLTaToB
MpaKTUYecKmx paboT

BxopHOM KOHTPO/b
TecTupoBaHue

YCTHbIn onpoc
MaTeMaTU4eCKnin AUKTaHT
MpeacTaBneHne  pesynbTaToB
NpaKTUYecKnx paboT
KoHTponbHas paboTa

YCTHbIA onpoc
MpeactaBneHne  pesynbTaToB
MpaKTUYecKmx paboT
KoHTponbHas paboTta
TecTnpoBaHue

YCTHbIA onpoc
MaTeMaTUyeCKnin LUKTaHT
MMpencTaBneHne  pesynbTaToB
MpaKTUYecKmX paboT
KoHTponbHas paboTa

YCTHbIA onpoc

MNpenctasneHne pesynbTaToB
NpaKTUYecKnx paboT
TecTupoBaHue

YCTHbI onpoc
MaTeMaTU4eCKnin AUKTaHT
lNpeacTaBneHe  pesynbTaToB
NpaKkTU4eckKmx pabot
KoHTponbHas paboTa
TecTnpoBaHue

YCTHbIN onpoc
MaTeMaTU4YeCKNin JUKTaHT



OK 03. TlnaHupoBaTb M
peasn3oBbIiBaTb COBCTBEHHOE
npodeccnoHasnbHoe n
NIMYHOCTHOE pasBuTwe,
npeAnpPUHUMATENBCKYHO

[eATeNbHOCTb B
npodeccroHansHo  coepe,
MCMOMb30BaTb  3HaHMS MO
npaBoBO U  PMHAHCOBOW
rPaMOTHOCTM B Pas/iNyHbIX
YXM3HEHHbIX CUTyauUmsaX

OK 04. AhheKTMBHO
B3aMMO/eiiCTBOBaTb "
paboTaTb B KO/NEKTUBE WU
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 134,
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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lNpeactaBneHe  pesynbTaToB
MPaKTUYeCKnNX paboT
KoHTponbHas paboTa
TecTmpoBaHue

YCTHbI onpoc
lNpeacTaBneHve  pesynbTaToB
NPaKTUYeCKnX paboT
KoHTponbHas paboTa

YCTHbIIA onpoc

MMpenctasneHne  pesynbTaToB
npaKTUYecKnx paboT
TecTnpoBaHue

YCTHBIIA onpoc
MpeacTaBneHne  pe3ynbTaTos

NpaKTUYecKnx paboT
KoHTponbHas paboTa

YCTHbI onpoc
lNpeacTaBneHne  pesynbLTaToB
npaKTUYecKnx paboT
KoHTponbHas paboTta
BX0fHOI KOHTPO/b

MNpencTaBneHne  pesynbTaToB
MpaKTUYecKmx paboT
TecTupoBaHue

YCTHbIA onpoc
MatemaT1yecKnin AUKTaHT
MpeacTaBneHne  pesy/bTaToB
npakTU4eckmnx pabot
KoHTponbHas paboTta
KoHTponbHas pabota
MpeacTaBneHne  pesy/bTaToB
npakTUyecknx paboTt

BxoaHOM KOHTPO/b

MpeacTaBneHne  pe3ynbTaToB
npaKTUYecknx paboT
TecTupoBaHue

YCTHbIA onpoc
lNpencTaBneHne pesynbLTaToB

MPaKTUYEeCKNX paboT
KoHTponbHas paboTa

YCTHbIn onpoc
MNpencTaBneHe  pesynbTaToB
NpaKTUYecKnx paboT
KoHTponbHas paboTa

YCTHbIA onpoc



OcyLecTBnATb
NMUCbMEHHYHO
KOMMYHVKaLWO
rocyAapCTBEHHOM
Poccuitickoin  ®epiepaunm
0C06eHHOCTEMN

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 W, 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 14.4

Pasgen 1, Tema 1.1, Tema
12, Tema 14

Pasgen 2, Tema 2.1, Tema
2.2, Tema 2.3, Tema 2.4,
Tema 2.5, Tema 2.6
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lNpeacTtaBneHne  pesynbTaToB
NpPakTUYeCKnx paboT
KoHTponbHas paboTa

YCTHbIA onpoc
lNpencTaBneHne pesynbLTaToB
NnpaKTUYecKnx paboT

YCTHbI onpoc
lNpeacTaBneHve  pe3ynbTaToB
NpaKTUYecKnx paboT
KoHTponbHas paboTa

YCTHbIA onpoc
MpeacTaBneHne  pesynbTaToB
NpPaKTUYeCKnx paboT
KoHTponbHas paboTta

KoHTposibHas paboTa
MpeacTaBneHne  pes3ynbTaToB
MPaKTUYECKNX paboT

YCTHbIA onpoc

KoHTponbHas paboTa
MaTeMaTUYeCKNin LUKTaHT
KoHTponbHas paboTa
MpeacTaBneHne  pesynbTaToB
NpaKTUYecKnx paboT

YCTHbIA onpoc
MaTeMaTU4eCKnin LUKTaHT
KoHTposibHas paboTa
MpeacTaBneHne  pesynbTaToB
MPaKTUYECKNX paboT

YCTHbI onpoc
MpeAcTaBneHne  pe3ynbTaToB
MPaKTUYECKNX paboT

YCTHbIA onpoc

KoHTposibHas paboTa
MaTeMaTUYeCKNin AUKTaHT
KoHTponbHas paboTa
MpeacTaBneHne  pe3ynbTaToB
MPaKTUYECKNX paboT

BxopaHOi KOHTPONb

lNpeactaBneHe  pesynbTaToB
NpaKTUYeCcKMX paboT
TecTmpoBaHue

YCTHbIA onpoc
MaTeMaTU4eCKnin AUKTaHT
lNpencTaBneHne  pesynbLTaToB



couyanbHoro
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
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 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 14.4
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NpaKTUYecKnx paboT
KoHTposbHas paboTta
TecTnpoBaHue

MMpencTaBneHe  pesynbTaToB
npaKTUYecKnx paboT
KoHTponbHas paboTa
KoHTponbHas paboTta
MMpencTaBneHne  pesynbTaToB
MpaKTUYecKmx paboT

YCTHbIA onpoc
lNpencTaBneHne pesynbLTaToB
NMpaKTUYyecKnx pabot

YCTHbIn onpoc

KoHTposnbHas paboTa
[NpencTaBneHne  pesynbTaToB
MpaKTUYecKmx paboT

YCTHbI onpoc
MaTeMaTU4YeCKNin QUKTaHT
KoHTponbHas paboTta
MpeacTasneHne  pesynbTaToB
npaKTUYecKnx paboT

MaTeMaTU4YeCKnii ANKTaHT
KoHTponbHas paboTa
MNpenctasneHne  pesynbTaToB
MpaKTUYecKmx paboT

YCTHbI onpoc

KoHTposnbHas paboTa

YCTHbI onpoc

KoHTponbHas paboTta
MpencraBneHne  pesynbTaToB
npaKTUYecKnx paboT

YCTHbIA onpoc
MaTeMaTU4eCKnin QUKTaHT
KoHTponbHas paboTa
lNpencTaBneHne pesynbTaToB
NMpPaKTUYyecKnx pabot
MaTeMaTU4YeCKnin AUKTaHT
lNpencTaBneHne pesynbLTaToB
NpaKkTU4eckmx pabot

YCTHbIn onpoc
MaTeMaTU4eCKnin AUKTaHT
KoHTponbHas paboTa

YCTHbIN onpoc
MaTeMaTUYeCKNin ANKTaHT
KoHTposbHas paboTa



MK 11 MpoBoanTb
cOopoyHbIe onepaumn nepeq
CBapKOi C MCMONb30BaHNEM
KOHCTPYKTOPCKOWA,

NPOM3BO/CTBEHHO-

TEXHO/0MMYeCKOM n
HOPMaTVBHOW AOKYMEHTaLMM

MK 2.3. BbINonHATL
npeaBapuTeNbHbIN,
CONYTCTBYHOLLMIA
(MeXCnoiHbIN) nosorpes

MeTanna B COOTBETCTBUM C
TpeboBaHNAMM
NPON3BOLCTBEHHO-
TEXHO/IOMMYECKOiA
[AOKYMeHTaLMM Nno ceapke

Pasgen 1, Tema 1.2

Pasgen 2, Tema 2.6

Pasnen 4, Tema 4.7

Pasgen 7, Tema 7.6, Tema
7.14

Pasgen 8, Tema 8.4

Pasgen 12, Tema 12.2

Pasgen 5, Tema 5.1

Pasgen 6, Tema 6.3, Tema
6.5

Pasgen 8, Tema 8.4

Pasgen 12, Tema 12.1

Paszgen 13, Tema 13.3, Tema
135

Pasgen 14, Tema 14.4
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lNpencTaBneHne pesynbTaToB
npaKTUyecknx pabot
MpeacTaBneHne  pesynbTaToB
NpaKkTU4eckmx pabot

BXofHOW KOHTPO/b

YCTHbIN onpoc
MaTeMaTUyeCKnin QUKTaHT
KoHTponbHas paboTa

MNpencTaBneHne  pesynbTaToB
npaKTUYecKmx paboT
MNpencTaBneHne  pesynbTaToB

MpaKTUYecKmx paboT
KoHTponbHas paboTa

YCTHbI onpoc
MpeacTaBneHne  pes3ynbTaToB
MPaKTUYECKNX paboT
KoHTposnbHas paboTa
KoHTponbHas paboTa
MpeacTaBneHne  pesynbTaToB
NpaKTUYecKnx paboT

YCTHbIA onpoc
MaTeMaTU4YeCKNin QUKTaHT

MNpeactasneHne  pesynbTaToB
npaKTUYecKnx paboT
TecTupoBaHue

YCTHbIIA onpoc
lNpencTaBneHne pesynbLTaToB

NpaKTUYecKnx paboT

YCTHbIA onpoc

KoHTponbHas paboTa
lNpencTaBneHne pesynbLTaToB
NpakTU4eckmx pabot
MaTeMaTU4eCKnin AUKTaHT
KoHTposibHas paboTa
MMpenctasneHne pesynbTaToB
MpaKTUYecKmx paboT

YCTHbIn onpoc
MaTeMaTU4eCKnin AUKTaHT
lNpeacTtaBneHve  pesynbTaToB
NMpaKkTU4ecKmx pabot

YCTHbIA onpoc
MaTemMaTU4eCcKNin AUKTaHT
KoHTponbHas paboTa

YCTHbIA onpoc

KoHTponbHas paboTa
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MNpenctasneHne  pesynbTaToB
npaKTUYecKnx paboT
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