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1. OBLUAA XAPAKTEPUCTUKA PABOYEN NMPOIrPAMMbI
YYEBHOI' O NPEAMETA

1.1. Mecto y4yebHOro npegMeTa B  CTPYKTYpe  OCHOBHOW
npoeccroHasibHOM 06pa3oBaTe/IbHON NPOrpamMmb|

YuebHbli npeameT «MaTeMaTuka» SBASETCS  00s3aTeNbHOM  YacThio
06LLIe06pa3oBaTeNbHOM MOAroTOBKM OCHOBHOW NpodeccMoHanbHOM
obpasoBaTenibHOM MporpaMmbl - MPOrpaMmMbl MOArOTOBKU KBTMPULMPOBAHHBIX
pabounx, cnyxawmx no npoeccum 15.01.37 Cnecapb-Hanagunk KOHTPOSILHO-
N3MEePUTESbHBLIX NPUOOPOB 1 aBTOMATUKMN.

1.2. Llenin 1 nnaHupyemble pesynibTaTbl 0CBOEHMS y4ebHOro npeameTra

1.2.1 Llenn ocBoeHMA y4ebHOro npegmeTa

CofiepaHvie nporpammbl y4yebHoro npegmerta «MaremaTvika» Hanpas/ieHo
Ha [OCTWKEeHWe pe3y/bTaTOB ero W3yyeHuss B COOTBETCTBUM C TpeboBaHMSAMMU
@droOC COO c yueToM npoeccroHanbHom HarpasneHHocTn PrOC CrO.

OCHOBHbIMW ~ LeNIAMX ~ M3y4YeHusi yyebHOro npegmeta «MaTemaTmka»
ABNAIOTCA  (POPMMPOBaAHME MAaTeMaTUYeCKMX MOHATUA U (DYHKUMOHaIbHOWA
MaTemMaTMyecKor rpaMmoTHOCTU: YMEHUS pacro3HaBaTb MaTeMaTyecKmne acrnekTbl B
peasibHbIX YXXMU3HEHHbIX CUTYaUUAX M MPU NU3yYeHUn ApYyrux yyebHbIX NnpesMeTos,
NPOSIBNEHNST 3aBUCUMOCTEN M 3aKOHOMEPHOCTEN, (hopMynMpoBaTb UX Ha SA3blKe
MaTemMaTMK/ W co3fdaBaTb MaTemaTuyeckue MofJenn, MNPUMEHSTb OCBOEHHbIN
mMaTteMaTUyecKuii annapar A0S pelleHns MpakTUKO-OPUEHTUPOBaHHbLIX 3afad,
NHTEPNpPeTNpPOBaTh N OLIeHMBATb NOJTyYEHHbIe pe3ynbTaThbl.



1.2.2 MNnaHnpyeMble pe3ysibTaTbl 0OCBOEHUS Y4eBHOro npeamMeTa
Oco60e 3HauyeHMe yUebHbIn NpeagMeT UMEET NPy (POPMUPOBAHUN 1 PA3BUTMM OBLLIMX 1 MPOGECCUOHANbHBIX KOMMETEHLMA,
a TaKXXe COOTBETCTBYHOLLMX UM pe3ysnibTaTam 06yyeHns cornacHo ®rocC COO.

MnaHnpyemble pe3ynbTaTbl 06yyeHNs
Oo6wue OvcumnnnHapHble
OK 01. Bblbupatb cnocobbl JIP23 - TFOTOBHOCTb K Tpydy, OCO3HaHMe LeHHocTM [P61 -  BnajeHve  MeToAamMu  [0Ka3aTesbCTB,
peLueHns 3ala4 MacTepcTBa, TPYAOo6meE; aIropuTMamu peLLeHns 3agad; yMeHue (hopMyimpoBathb
npogeccroHabHOA NNP24 - TOTOBHOCTb K aKTWBHOW [eATeNbHOCTW  OnpeAgenieHunsl, akCMOMbl U TeOpPeMbl, MPUMEHSTb WX,
AESTENbHOCTU MPUMEHUTENIbHO K TeXHO/IOTMYECKOW W COLUManbHOM HanpaBneHHOCTW, MPOBOAWTL AOKas3aTeNbHble PacCyXXAeHWs B XOf4e
Pa3NNYHbIM KOHTEKCTaM CMOCOGHOCTb  MHWUMMPOBATb,  M/IAHMPOBATb M peLUeHuns 3afad;
CaMOCTOATE/IbHO BbLIMO/HATL TaKyH AeATeNIbHOCTb; MP63 -  yMeHMe  OMepupoBaTb  MOHATUAMW:
neP2s - MHTEPEC K  pasnMyHbIM  CcepaM pauMoHanbHble, MppauuoOHaibHble, MOKasaTe/NbHbIe,
npogeccroHasbHOA feaTeNbHoCTH, YMeHMe CTeneHHble, lorapupmmyeckne, TPUrOHOMETPUYECKNE
COBepLLAaTb OCO3HAaHHbIV BbIGOp OyayLel Npoteccu  ypaBHEHWS U HEPABEHCTBA, UX CUCTEMbI;
1 peasn3oBblBaTb COOCTBEHHbIE XXM3HEHHbIE NJiaHbl; MP64 - ymeHWe onepmpoBaTb MOHATUMAMU: (DYHKLWUS,
MP1 -  camoCTOATeNnbHO — (DOPMY/IMPOBaTb M HenpepbiBHas (PYHKLMA, MPON3BOAHaA, NepBoobpasHas,
aKTyanusuposatb  npobsiemMy, paccmaTpuBatb €e  OnpefesieHHbIN WHTErpan;  YMEHue  HaxoauTb
BCECTOPOHHE; MPOU3BOAHbIE 3N1EMEHTAPHbIX  (PYHKUMIA, UCNOMb3YyS
MP2 - ycTaHaBnMBaTb CYLLECTBEHHbIA MPU3HAK WM  CMpaBOYHbIE MaTepuabl; UCCNeA0BaTb B MPOCTEMLLMX
OCHOBaHWA A1  CpaBHeHus, Khaccuukaumm 1 cnyvasx (YHKUMM  Ha  MOHOTOHHOCTb, HaxoauTb

KomneteHynn (OK, MK)

0606LeHuns; HanMbonblUMe W HaMMeHbLUME 3HAYeHUs (PYHKUWIA,
MP3 - onpefenstb Uen AeATeNbHOCTW, 3afaBaTb CTPOUTb FPagiiku MHOFOYIEHOB C MUCMO/b30BaHMEM
napaMeTpbl U KPUTEPUUN UX AOCTUMIKEHUS; annapata MaTeMaTU4YeCcKOro aHaau3a; MNPUMEHSTb
MP4 - BbISIBNATb 3aKOHOMEPHOCTU U MPOTMBOPEUNsS B MPOM3BOAHYIO MPU pelleHMn 3af4ady Ha [ABWMXKEHME;
paccMaTpMBaEMbIX SBMIEHUSAX; pewatb  MPaKTUKO-OPUEHTMPOBAHHbIE  3afa4n  Ha
MP5 - BHOCUTb KOPPEKTMBbI B [eATENbHOCTb, HambOMbLUME N HAMMEHbLUME 3HAYEHUS, HA HAXOXAEHME
OUeHMBaTb  COOTBETCTBME  PEe3y/bTaToB  LEMAM, MyTW,CKOPOCTU U YCKOPEHUS;

OLeHMBAaTb PUCKM NOCNEACTBUN AeATENbHOCTY; MP65 -  ymeHWe  OMepupoBaTb  MOHATUAMMU:
MP6 - pa3BuBaTb KpeaTMBHOE MbIL/IEHNE TNPU  paumoHanbHasd (YHKUMS, MoKasaTeNbHas (yHKUus,
PELLEHNMN XKM3HEHHDbIX NPo6/em; CTeneHHas (QYHKUWS, norapumMuueckas QyHKUmMS,

MP12 - BbISBNATb NPUUYNHHO-CNEACTBEHHbIE CBA3M U TPUrOHOMETPUYECKME (PYHKLMW, 0OpaTHble (YHKLUN;
aKTyanu3vpoBaTtb 3afayy, BbIABUraTb TUMNOTE3Yy €e YMeHWe CTPOUTb rpatiuKM  U3YYEHHbIX (YHKUWHA,



peLleHnsa, HaxoauTb aprymeHTbl AnA [AOKasaTe/bCTBa
CBOMX  YTBEPXAEHWI, 3afaBaTb MapameTpbl W
KpUTEPUU peLLIeHNS;

MPW - aHann3npoBaTb MOy4YeHHbIe B X0A4€e peLLeHus
3afjaun  pe3ynbTatbl, KPUTMYECKN OLEeHMBaTb WX
[lOCTOBEPHOCTb, NMPOrHO3MPOBaTL NU3MEHEHME B HOBbIX
YCNOBUSAX;

MP17 - ymeTb NEPEeHOCUTL 3HaHNA B NO3HaBaTe/IbHYHO
W NMPaKTUYECKYH0 06/1aCTU XU3HELEATENbHOCTHY;

MP18 - yMeTb MHTErpupoBaTb 3HaHWA U3 pPasHbIX
npeaMeTHbIX 061acTel;

MP19 - BbigBUraTb HOBble KAew,
OpPUrMHa/IbHbIE NOAXOAbI U peLLleHns

npeanaratb

MCNOMb30BaTh TPagiKi NpU M3y4eHUn MNPOLLECCOB U
3aBUCMMOCTER, NpWY  pelleHMn 3ada4y  u3  Apyrux
y4eOHbIX NpPeaMeTOB W 33a4y W3 peabHON >KU3HW;
BblpaaTb  (hOpMynaMuM  3aBUCUMOCTM mexay
Be/IMYnHaMu,

P66 - yMmeHMe pellaTb TEKCTOBble 33a4ayM pasHbIX
TMNOB (B TOM YMC/E Ha NPOLEHTLI, AONM N 4aCTK, Ha
[BWKeHve, paboTy, CTOMMOCTb TOBapOB W YCIyT,
Hasioru, 3agayv 13 06nacT ynpasneHus JIMYHbIMU W
CeMeHbIMA  (JMHAHCaMK); COCTaBNATb  BbIPaXKeHWS,
ypaBHeHWs, HepaBeHCTBA M MX CUCTEMbI MO YC/OBUIO
3afayn, uccnefoBaTb  MONYYEHHOE  peLleHue U
OLeHMBaTb NPaBLOMOLO6GHOCTL Pe3y/bTaToB;

MP67 - ymeHVe onepupoBaTb MOHATUAMU: CcpedHee
apuMeTNYECKOE, MefunaHa, HambosbLUee 7
HaVMeHbllee  3Ha4yeHus, pasmMax,  Aucnepcus,
CTaHJapTHOe OTK/IOHEHWE YWC/I0BOrO Habopa; yMeHue
N3B/IEKATD, NHTEPNpeTMpoBaTb VH(opmaLuio,
MpPeAcTaBfieHHy0 B Tabnuuax, Ha [Auarpammax,
rpaukax, OTpaXKalolWwyl  CBOMCTBA  peasibHbIX
MPOLLECCOB U SAB/IEHWIA; NPELCTaB/ATb UH(OPMaLKUIO C
nomowpto  Tabnuy, M guarpamm;  UCCnepoBaTh
CTaTUCTUYECKME AaHHbIe, B TOM YuC/ie C NPUMEHEHNEM
rpajmyeckmnx MeTOLOB 1 3/MIEKTPOHHbIX CPeACTB;

MP68 - ymeHMe onepupoBaTb MOHATUAMW: Cly4valiHbli
ONbIT U CMy4yaiiHOe CObbITVE, BEPOSTHOCTb Cy4aitHOro
COObITMA;  YMEHMe  BbIYACNATb  BEPOSATHOCTb  C
MCNOMb30BaHNEM TpagnyecKMx MeTOAO0B; MPUMEHATb
(hOpPMy/ibl  CNIOXKEHUA U YMHOXEHUSi BEPOATHOCTEWN,
KOMOMHATOpHbIe (haKTbl M (hOpMynbl MPU  peLLeHnum
3afla4y; OUEHMBaTb BEPOSTHOCTM peasibHbIX COObITUNA;



3HaKOMCTBO CO C/y4aliHbIMW BenUYMHaMu; YyMeHue
NPYBOAMTL MPUMeEPbl MPOSB/EHNS 3aKOHA 60/bLIMX
4mncen B MPUPOLHBIX N 06LLECTBEHHBIX AB/EHUSAX;

MP69 - yMeHMe onepupoBaTb MOHATUAMWN: TOYUKQ,
npsmMas, NJoCKOCTb, NPOCTPAHCTBO, ABYrPaHHbINA yron,
CKpelluBaloWmecs  npamble,  MNapainenbHocTb U
nepneHAVKYNAPHOCTb MPAMbIX W M/I0CKOCTEN, Yron
MeXAy MpAMbIMU, Yron MeXay NpPsMoi 1 MI0CKOCTbLHO,
Yron Mexay MA0CKOCTAMW, PacCTOsiHME OT TOYKWU [0
MN/IOCKOCTK, PaccToAHME MeXAy MpAMbIMU, paccTosaHME
MeXAy MNOCKOCTAMMW; YMEHWe WCMONb30BaTb Npu
peleHnn 3afjay  U3y4yeHHble (aKTbl U TeOopeMmbl
MIaHUMETPUN; YMEHVE OLIeHUBATL pasMepbl 0OBLEKTOB
OKpY>KatoLLero mvpa,;

MP610 -  ymeHWe  OMepuUpoBaTb  MOHATUAMW:
MHOTOrPaHHUK,  CeYeHWe  MHOIOrpaHHuKa,  Kyo,
napannenenunes, npusMa, nupamuga, urypa u
MOBEPXHOCTb BpaLleHus, LMMHAP, KOHYC, Lwap, ciepa,
CeyeHus (Urypbl BpaLLeHus, MI0CKOCTb, KacaroLascs
cepbl, UMAMHAPE, KOHYCa, MoWab MOBEPXHOCTM
nupaMuabl, NPU3Mbl, KOHYCa, UWAWHAPa, nNoLwaib
cthepsl, 06beM Ky0a, NPSIMOYTO/IbHOr0
napannenenunesa, nuvpaMuabl, MPU3MbI, LUAMHAOPA,
KOHyCa, Liapa; YMeHUe n306paxaTb MHOIOrpaHHUKN U
MOBEPXHOCTM BpAaLLEHUA, WX CeYeHWUs OT pPyKu, C
MOMOLLIbIO YEPTEXHBLIX UHCTPYMEHTOB U 3NEKTPOHHbIX
CPeACTB; YMeHMe pacnosHaeBaTb CUMMETPUIO B
MPOCTPaHCTBE;, YMEHWe pacno3HasaTb MNpaBubHbIE
MHOTOrpaHH1KMY,

MP612 - yMeHWe BblYUCNATL  TEOMETPUYECKME
BE/MUYNHBI (4/IMHA, Yrof, niowanb, 06bem, mnoliaib



MOBEPXHOCTW), WCMO/Mb3YS W3YYeHHble (OpMY/bl 1
MeTO/bl;

MP613 -  ymeHWe  oMepupoBaTb  MOHATUAMMW:
MpAMOYro/ibHas CUCTeMa KOOPAMHAT, KOOpPAWHATbI
TOYKW, BEKTOP, KOOPAWMHATbI BEKTOpa, CKa/sipHOe
npov3BefeHne, Yron MeXxay BekTopamu, Cymma
BEKTOPOB, MPOV3BeAeHV e BEKTOPA Ha YMC/O; HAXOANTb
C MOMOLBI  M3YYeHHbIX  (IOPMy/  KOOPAMHATbI
CepeAuHbl  OTpe3Ka, pacCTosHME MeXay [AByms
TOYKamu;

MP614 - ymeHue BblOMpaTb MOAXOLALMIA U3YUEHHbI
MeTo4 [ANA  pelleHMs  3adadn,  pacrno3HaBaTb
MaTeMaTuyeckme (hakTbl U MaTemMaTUYecKue mMogenn B
MPUPOAHBIX M O6LLECTBEHHbLIX SBNEHUSX, B UCKYCCTBE;
yMEeHVMEe  NPUBOAMTbL  MPUMEPbl  MaTeMaTUYeCcKMX
OTKPbITWUIA POCCUIACKOWA WM MWUPOBOM MaTeMaTUYeCcKOM
HayKw;

MPyl1 - YMEHMEe  OnepupoBaTb  MOHATUAMW:
onpefeneHue, akcroMa, TeOpemMa, CefCTBre, CBOMCTBO,
npu3sHak, [l0Ka3aTenbCTBO, PaBHOCW/IbHbIE

(hOpMYyNMPOBKM; YMeHUe (POopMy/nMpoBaTb 06paTHOE U
NMPOTMBOMO/IOXKHOE YTBEPXKAEHNE, NPUBOANTL NPUMEpbI
n KOHTPNpUMEpbI, 1NCMOoMb30BaTh MeTo[,
MaTemMaTnyecKo NHAYKLMUN; NMPOBOAUTL
[OKas3aTe/NbHble PacCyXXAeHus npu peLleHun 3ajad,
OLLeHMBaTb /IOrMYECKYHO MPaBU/IbHOCTb PACCYXXAEHWI;

MPy2 - ymeHue onepupoBaTb MOHATUAMWN: MHOXECTBO,
NMOAMHOXXECTBO, OMnepauuu Haf MHOXEeCTBaMu; YMeHue
MCNOMb30BaTb TEOPETUMKO-MHOXECTBEHHbIN — annapar
A1 ONUCaHNA peasibHbIX NPOLECCOB U ABIEHUIA 1 NPy
peleHnn 3agad, B TOM 4ucrie U3 ApYyrux y4yebHbix



npesMeToB;
MPy3 - yMmeHVe onepupoBaTb MNOHATUAMU: Tpadp,
CBSI3HbIN rpad), [AepeBO, UMK, rpady Ha MNOCKOCTU;
yMeHVe 334aBaTb M OMWCbIBaTb padbl PasIMyHbIMM
crnocobamu; 1UCnosb3oBaTh rpaibl NPY peLLeHN 3aay;
MPy7 - ymeHWne onepmpoBaTb MOHATUAMU: TOXAECTBO,
TOX[ECTBEHHOE npeobpa3oBaHue, ypaBHeHue,
HepaBeHCTBO, CWUCTeMa YPaBHEHWA W HEPaBEHCTB,
PaBHOCWNbHOCTb YPaBHEHWIA, HEPaBEHCTB U CUCTEM,
paunoHasibHble,  MppauuvoHaibHble, MOKasaTes/bHbIe,
CTeMneHHble, florapumMmyecKne, TPUroOHOMETPUYECKUE
ypaBHeHWs, HepaBeHCTBA U CUCTEMbI; YMeHWe peLlaTb
ypaBHeHWsl, HepaBeHCTBA M CUCTEMbl C MOMOLLbHO
pa3NNYHbIX MPUEMOB; PeLlaTh YpaBHEHMS, HepaBeHCTBa
M CUCTEMbl C MapaMeTpoM; MPUMEHSATb YpaBHeHWUS,
HepaBeHCTBa, UX  CUCTeMbl  AN1d peLueHus
maTtemaTMyecKmx 3afad U 3afad4 M3 pasfiNyHbIX
06n1acTeit HayKn 1 peasibHOM XXWU3HM;

MPy8 - yMeHue CBOGOAHO ONepupoBaTb MOHATUAMMU:
rpauk (OyHKUMK, obpaTHast (yHKUMS, KOMMO3ULMS
(YHKUWIA,  NWHelHas  (yHKUMS,  KBafpaTuyHas
(DYHKUMSA, CTeneHHas PYHKUMS C Le/bIM MoKasaTenem,
TPUrOHOMETPUYECKME (yHKLMK, obpaTHble
TPUrOHOMETPUYECKME  (DYHKLUMKM, MOoKasaTe/lbHas WU
norapupmmnyeckas (OyHKLUN; YMeHNe CTPOUTb rpaduKkm
(DYHKUMIA, BbINOMHATL  Mpeobpa3oBaHns  rpadnkos
(hYHKLWIA;

YMEeHVe  WCMONb30BaTh  Fpaukyv  (YHKUMIA  Ans
M3y4eHns MpPOLECCOB W 3aBUCUMOCTEN MpU PeLIEHUN
3agay 13 gpyrmx y4ebHbIX MpeaMeToB U U3 peasibHOW
XXW3HW; BblpaXKaTb (HOpMy/niaMn 3aBUCUMOCTU MeXay
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BeMYMHaMU;
yMeHVe CBOOOAHO OnepupoBaTb MOHATUMAMMW: YETHOCTb
(PYHKLUMW, NEPUOANYHOCTL (PYHKLMUW, OTPaHUYeHHOCTb
(OYHKUMM,  MOHOTOHHOCTb  (OYHKUMMK,  3KCTPeMyM
(hYyHKUMW, HambOosNblUee W  HavMMeHbllee 3HayeHus
(YHKUMX  Ha NPOMEXYTKE; YMeHWe MPOBOAUTb
nccnefoBaHve yHKUNN;

YMEHWEe M1CMOo/b30BaTb CBOMCTBA M rpatiukn (hyHKLMIA
NS pelleHnsi ypaBHEeHWA, HepaBeHCTB M 3afa4y C
napaMeTpamu;  u3o6paxaTb  Ha  KOOPAWMHATHOWA
MNOCKOCTM  MHOXECTBa  PeLIeHWn  ypaBHeHWi,
HEpaBeHCTB U UX CUCTEM;

MPytO -  ymeHWe  oOnepuvpoBaTb  MOHATUAMWN:
HEMpPepbIBHOCTL  (DYHKUMM,  aCUMMTOTbI  rpagmka
(hyHKUMW, nepBas M BTOpas NPOW3BOAHAA (YHKLMW,
reOMeTPUYECKUIA U (DU3NYECKMIA CMbICNT MPOU3BOAHONM,
nepBoo6pa3Has, OnpefeneHHbId WHTerpan; YyMeHue
HaXoAWTb acMMMTOTbl rpajuka QYHKUUW; YMeHue
BbIUMCNATL  MPOM3BOAHbIE CYMMbl, MPOW3BEAEHMS,
YaCTHOTO M KOMNO3UUMM  (PYHKUWIA,  HaxoauTb
ypaBHeHWe KacaTeNbHOM K rpadvky yHKUWU;

yMeHue MCNoNb30BaTH MPOU3BOAHYHO ons
nccnefoBaHus (hyHKLMNA, AN HaX0XeHWs
HaunyyLlero pelleHns B MPUKIALHbIX, B TOM 4ucne
COLMaIbHO-3KOHOMUYECKMX U (PU3NYECKMX  3afadax,
[N19 OMpefeneHns CKOPOCTU W YCKOPEHUs; HaxoauTb
nowaaM 1 o6beMbl (UIyp C MOMOLLBIO WHTErpana;
NpPVBOANTb npumMepb! MaTemaTnMy4ecKoro
MOAENMPOBaHNA C MOMOLUBI0  AnddepeHUnanbHbIX
YpaBHEHWIA;

MPyll -  ymeHve  onepupoBaTb  MOHATUAMMU:



KOMMJIEKCHOE YMC/IO, COMPSHKEHHbIE  KOMMJIEKCHbIE
uncna, MOLYNb W aprymMeHT KOMMIEKCHOro 4ncna,
(hopma 3anncy KOMMIEKCHbIX Ymnces (reoMeTpuyeckas,
TPUrOHOMETPMYECKAA W anrebpanyeckas); YMeTb
MPOU3BOANTD apugmMeTnyeckme [encTBmA C
KOMIMJIEKCHbIMW ~ yuCnaMu;  MPUBOAUTL  NMPUMEPDI
MNCNONb30BaHNS KOMIM/IEKCHBIX YMCENT;

MPy12 - ymeHve CBOGOAHO OMepupoBaTh MOHATUAMM:
cpefHee apuMeTUYecKoe, MeAuaHa, Hambonbliee U
HaMMeHbllee  3HauyeHus, pasmax,  Aucrepcus,
CTaHZApTHOe OTK/IOHEHWE AJ1 OMMUCaHUA YMUCIIOBbIX
[aHHbIX;  YMeHWe  WCcCnefoBaTb  CTATUCTUYECKME
[aHHble, B TOM 4YuCne C MPUMEHeHNEM rpafuyeckmx
METOAOB W  3MEKTPOHHbLIX  CPeACTB; rpauyecku
nccnefoBaTb COBMECTHblE HAbGMOAEHVS C MOMOLLbIO
AmarpamMmM paccevBaHus U IMHENHOW perpeccuu;
MPy13 - ymeHWe HaxoAuTb BEPOSTHOCTWU COOLITUIA C
MCNOMb30BaHMEM TPaUUECKNX METOAO0B; MPUMEHATb
A5 peLLeHns 3a4a4 (OpMYy/ibl CIIOXKEHUS N YMHOXEHUA
BEPOSITHOCTEW,  (hOpMyny  MONHOW  BEPOSATHOCTM,
qopmyny  BepHynin, KOMOUHATOPHble  (haKTbl WU
(hopMynbl;  OLEHMBATb  BEPOSTHOCTU  peasibHbIX
COObITWA;  yMeHMe  OnepupoBaTb  MOHATUAMM:
CllyyaliHas BefM4YMHa, pacrpegeneHne BepOSTHOCTEN,
MaTemMaTUyecKoe OXugaHue, AUCnepcus 1 ctaHgapTHoe
OTK/IOHEHME  C/lyYaliHOW  BeMMUMHbLI,  (DYHKLUM
pacripefeneHus M MJIOTHOCTM  PaBHOMEPHOIO,
MoKasaTe/lbHOro 1 HOPMabHOrO  pacnpeseneHuii;
YMeHMe  WCMOo/b30BaTb  CBOMCTBA  W3YYEHHbIX
pacrpefeneHuin ons pelleHvs 3afay; 3HaKOMCTBO C
MOHATMAMMW:  3aKOH  GONbLIMX  4yucen,  MeTofbl
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BbIOOPOYHbIX  UCCMEfOBaHUN;  YMeHWe MNPUBOLAUTH
MpUMepbl NPOSBMEHWUS 3aKOHa 60nbLIMX 4ucen B
MPUPOAHBIX N 0BLLECTBEHHbIX ABIEHUAX;

MPy14 - ymeHne cBO6OAHO ONepUpoBaThb MOHATUAMM:
TOYKa, npsamMas, MAOCKOCTb, MPOCTPaHCTBO, OTPE3OK,
Nyd, NNOCKWIA Yron, ABYrpaHHbIA Yron, TPexrpaHHbIN
yron, rnepecekaroLmecs, napannensHble 7
CKpelmBaloLLMecs  npaMble,  NapaiieflbHOCTb U
nepneHAnKYNAPHOCTb NPAMbIX U NIOCKOCTENR, Yron
MeXy MpsMbIMK, Yron MeXay NpsMon 1 NN0CKOCTbIHO,
Yrof Mexgy nnocKoCTAMU; YMeHVe MUCMosb30BaTh Mpu
peleHnn 3afia4 M3y4eHHble (aKTbl W TEOpPeMbl
NNaHUMETPUN; YMEHVE OLIEHNBATL pasMepbl 0ObLEKTOB B
OKPY>KaroLLeM MUpe; YMEHWE OMeprpoBaTh NOHATUAMN:
MHOTOrpaHHVK, Ce4eHne MHOrorpaHHMKa, NpaBusIbHbIi
MHOFOrpaHHWK, Mpu3Ma, nupamuga, durypa u
MOBEPXHOCTb BPaLLEeHUs, UMANHAP, KOHYC, Wwap, cdepa,
pa3BepTKa NMOBEPXHOCTW, CEYEHUA KOHYCa U LUINHAPA,
napasnesnbHble OCY WM OCHOBAHWIO, CEeYeHue Lulapa,
M/I0CKOCTb, Kacarolasaca ciepbl, LUANHAPE, KOHYCa;
YMEHWE CTPOUTbL CeYeHMe MHOTOrpaHHMKa, N306paxarsb
MHOTFOrpaHHWKW, GUrypbl 1 MOBEPXHOCTW BpaLLeHus,
MX CeYeHMs, B TOM 4uMC/ie C NMOMOLLLIO 3/IEKTPOHHbIX
CpeqcTs; yMeHue NPUMEHATH cBoiicTBa
reoMeTPUYECKNX puryp, CaMoCTOATe/TbHO
(hopMynMpoBaTb  OMpPeAeneHns Un3yyaembixX Uryp,
BblABMUraTb TrUMOTE3bl O CBOWCTBAX W MpU3HaKax
reoMeTpuyecknx  quryp,  060CHOBbIBATH nm
OnpoBeprartb UX; YMEHWe MPOBOAUTL KnacCU(uKaumio
(uryp Mo  pasnnyHbIM - MPU3HaKaMm,  BbIMONHATL
Heo6Xo4uMble AOMNONHUTENbHbIE NOCTPOEHNS;
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MPy15 - ymeHve CBOGOAHO OMEpVpPOBaTb MOHATUAMU:
nnowanb urypel, o6bem ¢Urypbl, BennYMHa Yrna,
paccTofHMe OT TOYKM [0 MJ/IOCKOCTW, PaCcCTOSAHME
MeXay NpsAMbIMUA, PacCcTOsIHWE MeXAy MI0CKOCTAMMU,
nnowaab cgepbl, nowaib MOBEPXHOCTU NUpaMuAbl,
npu3Mbl,  KOHyCa,  UWIMHApa, O00beM  Kyba,
MPAMOYroNbHOr0  napanfiefienvnega,  nupaMuabl,
NPU3Mbl, LUIMHAPA, KOHYCa, LWapa, YMeHNe HaxoauTb
OTHOLLUEHMe 06beMOB MOA0OHLIX (uUryp;

MPy16 - ymeHve CBOGOAHO OMEpMPOBaTb MOHATUAMU:
[BVDKeHWe, napanienbHblid MepeHoc, CUMMETPUS Ha
M10CKOCTY 7 B MPOCTPaHCTBe, MoBOPOT,
npeobpasoBaHve NoAo6wms, NoAobHbIe PUrypbl; yMeHMe
pacro3HaBaTb paBHble W MOLOGHbIE (YUrYpbl, B TOM
yncne B MPUPOAE, UCKYCCTBE, apXWUTEKTYpe; yMeHue
MCNOMb30BaTb FEOMETPUYECKME OTHOLLIEHMS, HAXOAWUTb
reoMeTpuyeckne BeNYUHBIL (4MHa, Yrof, nowaib,
00beM) Mpu pelleHUn 3afady U3 Apyrux y4yebHbIX
MpeaMeTOB U U3 pPeasibHOM XXU3HU;

MPyl7 - ymeHWe cBOGOAHO OMepupoBaTb MOHATUSAMMU:
NPAMOYrofibHass  CuUCTeMa  KOOpAMHAT,  BEKTOop,
KOOpPAMHATbl TOYKM, KOOPAMHATbl BeKTopa, CymMma
BEKTOPOB,  MPOM3BEAEHMe  BEKTOpa Ha  4MCo,
pasfioxeHWe  BekTopa Mo  6asncy,  CKassipHoe
npou3sBefeHVe, BEKTOPHOE MPOW3BEAEHNE, YTON MEXIY
BEKTOpaMK; YMeHWe WCMOo/b30BaTb BEKTOPHBIA 1
KOOPAMHATHBIA METOL ANA PeLueHnsi TeOMeTPUYecKmX
3aa4 M 3afad  Opyrux  yyebHbIX  NpPeAMEeTOB;
onepvpoBaTb MOHATUAMM: MaTpuua 2 X 2 n 3 X 3,
onpefennTens MaTpuubl, TFEOMETPUYECKUA  CMbICN
onpegenuTens;




OK 03 MnaHupoBaTb M
peain3oBbIBaTh CO6CTBEHHOE
MPOeCCMOHA/TIbHOE 7
JIMYHOCTHOE passuTUe,
npesnpUHMMATENbCKYHO

[eAaTeIbHOCTb B
NpoeccnoHanbHo cthepe,
MCNOMb30BaTH 3HaHUA no
NpaBoBOiA 7 (hMHaHCOBOM
rpaMoTHOCTM B Pas/INYHbIX
YXM3HEHHbIX CUTYyaLunax

JIP26 - roToBHOCTb M CNOCOBHOCTb K 06pa30BaHMIO U
CaM0o06pa30BaHNI0 Ha NPOTSHKEHNMN BCEI XKM3HMK;

MP8 - CMOCOOGHOCTL M TOTOBHOCTb K
CamMoCTOATENbHOMY — MOUCKY  METOLOB  peLleHus
NPaKTUYeCKMX 3afad, MNPUMEHEHU0  Pas3NYHBIX
MeTOZ0B NO3HaHW4,;

MP17 - ymeTb NepeHOCUTb 3HaHUA B NMO3HABATE/IbHYIO
1 NPaKTUYECKYHO 06/1aCTU YKN3HELeATeTbHOCTY
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MPy18 - ymeHve MoAenvpoBaTb peasibHble CUTyaLnn

Ha A3blKE MaTeMaTVKW, COCTaB/NATb  BblPAXKEHNS,
YPaBHEHWS!, HEPABEHCTBA U UX CUCTEMbI MO YCNOBUIO
3afaun, WCCneoBaTb  MOCTPOEHHblE  MOAENM  C
MCMNO/Mb30BaHMEM annapara anre6psl,

WHTEPNpPeTUpOBaTh MOMYYeHHbIA pe3y/bTar; CTPOUTb
mMaTemMaTuyecKne MoAesn ¢ MOMOLLbI0 FeOMETPUYECKNX
MOHATWMIA W BE/IMYMH, pellaTb CBA3aHHblIE C HUMWU
npakTUyecKne 3afayn; COCTaBMATb BEPOATHOCTHYIO
MOJeNb Y UHTEPNPeTNPoBaTb NOJMYYeHHbIV pe3y/bTar;
peLuaTb npuKnagHble 3agauu cpeacTeaMu
MaTeMaTMyecKoro aHaimsa, B TOM 4uUCne couuasbHo-
9KOHOMMYECKOro ¥ (PU3NYECKOro Xapakrepa;

MPy19 - ymeHuWe BblIGMpaTb MOLXOAALLMIA MEeTOA Ans
PeLLEHNA 3aaa4n; NOHNMMaHNe 3HaYMMOCTN MaTeMaTUKK
B U3yYeHUMN NPUPOAHbLIX 1 06LLECTBEHHBIX NPOLLECCOB W
AIB/IEHUIA; YMEHMe pacrno3HaBaTb MPOsiB/IeHNe 3aKOHOB
MaTeMaTUKN B UICKYCCTBE, YMEHVE NPUBOAUTL NMPUMEPDI
MaTeMaTUYeCKUX OTKPbITUIA POCCUIACKOA M MUPOBOM
mMaTeMaTnu4ecKor HayKu.

MP64 - yMeHvie orepupoBaTb MOHATUAMU: (YHKLMSA,
HenpepbIBHaA PyHKLUMS, NPON3BOLHasA, NepBoobpasHas,
ONpefieNleHHbIA  WHTerpan;  yMeHWe  HaxoauTb
NPOMN3BOAHbIE 3MIEMEHTAPHBLIX (YHKLUWIA, UCMONb3yA
CrpaBoYHble MaTepuasbl; UCCNefoBaTb B MPOCTEMLLNX
cyyasxX (QYHKUMW Ha MOHOTOHHOCTb, HaxoAuTb
HanbonbLUMe W HaMMeHbLUME 3HAYeHus QYHKUWI;
CTPOUTL Tpadikvi MHOTOY/IEHOB C MCMO/Mb30BaHUEM
annapara MaTemMaTU4YecKoro aHaansa; MNPUMEHATb
NMPOV3BOAHYIO MpWU pelleHnn 3agady Ha [ABVDKEHME,
pewaTb  NPaKTUKO-OPUEHTMPOBaHHbIE  3afayn  Ha
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Hambo/ibLLNE N HAMMEHbLLNE 3HAYEHUS, Ha HAXOXEHWe
MyTH, CKOPOCTU N YCKOPEHWS;

MP66 - ymeHWe pellaTb TEKCTOBble 3afayn pasHbIX
TMNOB (B TOM YMC/Ne Ha MPOLEHTHI, JO/IN U YacTu, Ha
[BVXeHVe, paboTy, CTOMMOCTb TOBapoB W YCIyT,
Hasiory, 3agayv u3 0671acTU YNpasieHNs NINYHbIMU U
CeMeliHbIMM  (hMHAHCaMK);  COCTaB/IAITb  BbIPXKEHWS,
ypaBHeHWs, HepaBeHCTBa U MX CUCTEMbI MO YCNOBUIO
3afjaun, MCCnegoBaTb  MOMYYEHHOE — peLleHne U
OLleHMBaTb NPaBAonoA06HOCTb Pe3y bTaTos;

MP67 - ymeHWe onepupoBaTb MOHATUAMWU: CpefHee
apuMeTNYecKoe, MefmaHa, HanbosnbLuee n
HavMeHbLLee  3HayeHus, pasmMax, aucnepecus,
CTaHZApTHOe OTK/IOHEHWE YKC/IOBOrO Habopa; yMeHue
N3BIEKATD, WNHTEepPNpeT1poBaTh VH(hopmaLuio,
MpefcTaB/eHHy0 B Tabnuuax, Ha AuarpaMmax,
rpagmkax,  OTpaXalollytd  CBOWCTBA  peaslbHbIX
MPOLLECCOB W AB/EHWI; NPEeACTaBNATb UHPOPMALMIO C
noMowpo  Tabnuy, W auvarpamm;  MUCCNefoBaThb
CTaTUCTUYECKME [laHHble, B TOM YuC/Ee C NMPUMEHEHNEM
rpagnyeckx MeTOA0B U 3NIEKTPOHHBIX CPEACTB;

MP68 - ymMeHMe onepupoBaTh MOHATUAMW: C/yYaliHbIN
ONbIT U CNy4aintHoe cobbITHe, BEPOATHOCTL C/y4alHOrO
COObITWS;  YMEHMEe  BblUMC/NATb  BEPOATHOCTL  C
MCNO/Mb30BaHNEM TpaPUyecKuX METOLOB; MPUMEHATb
(hopMy bl CMIOXKEHUS U YMHOXEHWUS BEPOSTHOCTEN,
KOMOMHATOpHble (akTbl 1 (DOpMY/bl NPU  PeLLEHNN
3afjay; OUeHMBaTb BEPOSTHOCTM peabHbIX COObLITWIA;
3HaKOMCTBO CO C/lyYailHbIMW BeNUYMHAMK; YMeHWe
MPMBOAUTL MPUMeEpbl NPOSABNIEHMS 3aKOHA 60/bLLMX
YmnCcen B NPUPOLHbLIX 1 OBLLECTBEHHBIX ABNEHUSX;



16

MPy4 - ymeHue CBOGOAHO OMepupoBaTb MOHATUAMM:
couyeTaHvie, MepecTaHOBKa, YWUC/O COYETaHWR, 4MUCOo
MepecTaHOBOK; OMHOM HbIOTOHa; YMEHWE MPUMEHATb
KOMOUHATOPHbIE (haKTbl N PACCYXAEHUA NS PeLleHns
3ajay;

MPyHO -  yMeHuMe  oOMepupoBaTb  MOHATUAMM:
HENPepbIBHOCTb  (PYHKUMKW,  aCUMMTOTbI  rpagmka
(OYHKUMKW, nepBas M BTOpas MPOW3BOAHASA (DYHKLMW,
reoMeTpUYecKnin 1 (PU3NYECKMIA CMbICN NPOU3BOLHOWA,
nepBoo6pasHas, OnpefeneHHblid WHTerpan; YyMeHue
Haxo4uTb acvMNTOTbl rpankKa CQYHKUMKW; YMeHue
BbIYMCNATL  MPOU3BOAHBLIE CYMMbI, NPOW3BEAEHWS,
4aCTHOTO UM KOMMO3UUMKU  (DYHKUWIA,  HAXOAWUTb
ypaBHeHWe KacaTe/lbHOW K rpatiuky QyHKLmu;

yMeHwue 1Cnosb30BaTh MPOU3BOAHYHO Tk
nccnefoBaHns (hyHKUMR, il HaX0oXaeHuns
Hauyyllero peleHns B MPUKIagHbIX, B TOM 4ucne
COLMaNIbHO-3KOHOMUYECKUX U (PU3NYECKMX 3afavax,
AN19 OnpefenieHns CKOPOCTUM WM YCKOPEHWSs; HaxoauTb
nnowaanm 1 o06beMbl (Uryp C MOMOLLBIO MHTErpana;

np1BOANTb npumepbl MaTemMaTU4yecKoro
MOAENMPOBaHMUA C MOMOLLbI  AuddepeHumnanbHbIX
YpaBHEHWIA;

MPyl12 - ymeHWe CBOGOAHO OMEPUPOBaTb MOHATUAMMU:
cpefHee apumMeTUyeckoe, MefmaHa, Hambosbliee W
HaMMeHbLlee  3Ha4eHwus, pasmax,  Aucnepcus,
CTaHAAPTHOE OTK/IOHEHWe [ANS OMUCAHWUA YMUC/IOBbIX
[AaHHbIX;  YMEHWe  WcCnefoBaTb — CTaTUCTUYECKue
[aHHble, B TOM 4uCNe C MPUMEHEHUEM TpagnyecKmx
METOA0B W  3M1eKTPOHHbIX  CPeACTB;  rpadmyecku
nccnefoBatb COBMECTHble Hab/MIOAEHUA C MOMOLLbHO
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Avarpamm paccemBaHns U NMHENHOW perpeccuu;

MPy13 - yMeHMe HaxoAuTb BEPOSITHOCTU COGLITUIA C
MCMNONb30BaHNEM rpanyeckuxX MeTOLOB; MPUMEHATb
0115 peLleHns 3aaa4 popMyibl CIOXKEHNUS U YMHOXEHNA
BEpPOSTHOCTeN,  (opMynly  MOSMHOM  BEPOATHOCTH,
(opmyny  BepHynnuM, KOMOWMHATOPHble (haKTbl W
(bOpMy/ibl;  OLEHMBATb  BEPOATHOCTM  peaslbHbIX
COObITWIA;  yMeHWe  ornepupoBaTb  MOHATUAMM:
CllyYailHas Be/MYnHA, pacnpefefieHne BepOsTHOCTEMN,
MaTeMaTUyecKoe OXuAaHue, AUCMNepcus U CTaH4apTHoe
OTK/IOHEHWE  CNy4YalHOW  BENMYUHbBI,  PYHKLWK
pacnpefeneHnss M MAOTHOCTM  PaBHOMEPHOrO,
MoKasaTefbHOr0 W HOPM&/IbHOrO  pacnpefeneHunii;
YMEHMEe  UCMOMb30BaTb  CBOMCTBA  M3YYEHHbIX
pacnpefeneHnii Ans pelueHWs 3adad; 3HaKOMCTBO C
MOHATUAMW:  3aKOH  GOMbLUMX — uucen,  MeToAbl
BbIGOPOYHbIX ~ UCCMELOBaHWI; YMeHWe NPUBOAUTH
NpMMepbl  NPOSB/EHNUA 3aKOHa 60MbLUMX 4Yucen B
MPUPOAHbLIX N OBLLECTBEHHbIX ABMEHUSX;

MPy18 - yMeHve MOAenupoBaTb peasibHble CUTyaLuu
Ha A3blke MaTeMaTWKW; COCTaBNATb  BblIpaXKeHUs,
YpaBHEHWS, HepPaBeHCTBa U WX CUCTEMbI MO YC/I0BUIO
3afjaun, uccnefosaTb  MOCTPOEHHblE  MoZenn ¢
1CNONb30BaHNEM annapara anre6pel,
MHTEePNPeTUPOBaTb MOJTyYEeHHbIN pe3ynbTaT; CTPOUTb
MaTemMaT1yecKne MOLENN C NMOMOLLbIHO FeOMeTPUYECKMX
MOHATUIA W BENMYMH, pellaTb CBA3aHHble C HUMU
MPaKTUYeCKMe 3afayn; COCTaBMIATb BEPOATHOCTHYHO
MOZe/lb Y MHTEPNPETUPOBATL MOTYUYEHHBIA pe3ynbTar;
peLuatb npUKnagHble 3ajaun cpeacTeamm



OK 04.

APeKkTBHO  MP28 - BnaaeTb Pa3NMUYHbIMU CNoco6aMm OBLLEHNS U

B3aMMO/elCTBOBaTL 1 paboTaTb B B3aMMO/AENCTBUS;

KONJIEKTNBE N KOMaHe

MP31 - noHumaTb M MCMNOMbL30BaTL MpenmyLlecTsa
KOMaHZHOW 1 NHAMBUAYaSIbHOWN paboThl;

MP33 - npuHMMaTb LEeN COBMECTHOW AEeATENbHOCTY,
OpraHu130BbIBaTb M KOOPAMHMPOBATb AEWCTBUA MO ee
LOCTUDKEHUIO: COCTaB/IATH nnaH [eicTBUN,
pacrnpegenstb ponav C yYeTOM MHEHWA Y4aCTHUKOB
06CyX/aaTb pe3y/ibTaTbl COBMECTHOM paboThl;

MP36 - KOOpPAMHMPOBATL W BLIMONHATL PaboTy B
YCNoBUAX peasibHoro, BUPTYa/IbHOTO n
KOMOMHMPOBAHHOIO B3aUMOLENCTBUS;

MP37 - ocyLlecTBNsATb MO3UTMBHOE CTpaTernyeckoe
noBefeHne B Pas/INYHbIX CUTyaumax, MpPOABAATb
TBOPYECTBO ¥ BOOOPaXKeHWe, BbITb MHULMATMBHbLIM
MP55 - npuvHMMaTb MOTUBbLI W aprymeHTbl ApYrux
NoJelt Npy aHanm3se pesynbTaToB AesTelbHOCTY;
MP56 - npwu3HaBaTb CBOe MpPaBO M MpaBo ApPYrux
NKOJEN Ha OLINOKN;

MP57 - pa3BuBaTb CMOCOGHOCTb MOHUMATb MUP C
no3uuun Apyroro Yesnoseka
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MaTeMaTU4yecKoro aHaimsa, B TOM 4ucfie CcoumabHO-
3KOHOMWYECKOro 1 (PU3NYECKOro XapakTepa

MP61 - BnageHnWe MeTodamMu  [0Ka3aTefbCTs,
a/IropuTMamm peLleHmns 3agad; yMeHue (hopMynnpoBaTh
onpeaeneHns, akCMoMbl W TEOPeMbl, MPUMEHATbL WX,
NPOBOAUTL [AOKa3aTeflbHble pPacCyXXieHud B  Xone
peLleHuns 3afay;

MP62 - yMeHue onepupoBaTb MOHATUAMMW: CTereHb
yucna, florapuPM  yucna;  YMeHWe  BbIMO/HATb
BbIUMC/IEHME 3HAYEHUIA 1 NMPeo6pa30BaHUSA BbIPaXKEHWI
CO CTermeHAMM W norapugmamu, npeobpasoBaHms
APO6HO-paLMOHaNbHbIX BbIPaXXEHNIA;

MP63 -  ymeHMe  oOnepupoBaTb  MOHATUAMU:
paunoHasbHble,  MppauMOHasibHble, MOKasaTe/lbHbIe,
CTerneHHble, NorapuMmYeckme, TPUroHOMETPUYECKUe
ypaBHEeHWS 1 HepaBeHCTBa, UX CUCTEMbI,

MP64 - ymMeHWe onepupoBaTb MOHATUAMU: (YHKLMS,
HenpepbIBHasA (PYHKLMA, NPOU3BOAHasA, NepBoobpasHas,
OMpefeneHHblii  WHTEerpasl;  yYMeHuWe  Haxo4uTb
MPOV3BOAHbIE 3/IEMEHTAPHbLIX (PYHKLUWIA, MCMOMb3ya
CMpaBoYHble MaTepuasibl; UCCNeA0BaTb B NPOCTEMLLINX
cnyyasx (PYHKUMM HA MOHOTOHHOCTb, HAaxXOAWTb
HaMbo/blMe W HaMMEHbLUME 3HAYEHUS  (PYHKUNNA;
CTPOUTb Tpavikyu MHOrQY/IEHOB C WCMO/b30BaHMEM
annapara MaTemaTuyeckKoro aHanmsa, MpUMEHATb
MPOV3BOAHYIO MpPWU peLleHnN 3afa4y Ha [ABUXKEHNE,
pewwaTb  NPakTUKO-OPUEHTMPOBAHHbIE  3aJayn  Ha
Hanbo/bLUME N HAMMEHbLLUVE 3HAYEHWS, HA HAXOXeHNe
MyTW, CKOPOCTWN U YCKOPEHUS;

MP65 -  yMeHWe  onepupoBaTb  MOHATUAMM:
pauuoHaibHaa (YHKUMSA, MoKasaTenbHas (YHKUWS,



cTeneHHas (yHKUMS, norapugmmuyeckas  QyHKUm,
TPUrOHOMETPUYECKME (YHKLUUW, 06paTHble (YHKUMW;
YMEHWe CTPOMTb TpatiMkn  M3YUeHHbIX  (DYHKLWIA,
NCMOMb30BaTh rpauikv Npu M3y4yeHUM MnpOLLECCOB U
3aBMCUMOCTEN, MNpU  pelleHun 3ajady 13 Apyrux
y4yebHbIX NpeaMeETOB WM 3afay W3 PeasibHOM JKU3HMK;
BblpaaTb  (hOpMynaMu  3aBUCUMOCTU MeXxay
Be/IMYMHaMMU,;

MP69 - ymeHMe onepupoBaTb MOHATUAMU: TOUKa,
npsmMas, nJocKoCTb, MPOCTPAHCTBO, ABYrPaHHbIN yron,
CKpeluMBaloLLecs  npaMble,  NapaniefibHoCTb U
neprneHANKyNApHOCTL NPSMBLIX U NAOCKOCTER, Yron
MeXay npsMbIMK, Yron Mexay NpsMOi U MI0CKOCTbHO,
Yron Mmexagy Ma0CKOCTAMM, PacCTOfHMe OT TOYKM [0
MI0CKOCTK, PAcCTOHNE MeXAy MPAMbIMK, PacCTosHMe
MeXy M/0CKOCTAMM; YMEeHWe WCNoNb30BaTb Mpu
pelleHnn 3afay U3yyeHHble (aKTbl W TEOPEMbI
NIaHUMETPUN; YMEHUE OLeHMBaTb pasmepbl 0ObEKTOB
OKpY>KatoLLero mupa;

MP610 -  ymeHuMe onepupoBaTtb  MOHATUSAMMU:
MHOrOrpaHHUK,  CeYeHMe  MHOrOrpaHHuKa,  Kyo,
napannenenunes, npusma, nupamuga, qurypa u
MOBEPXHOCTb BpaLLeHWs, UMANHAP, KOHYC, wWwap, cdepa,
CeyeHVs (Urypbl BpaLleHus, N0CKOCTb, KacaroLlancs
cthepbl, UMAMHAPA, KOHYyCa, Mnaowafib MOBEPXHOCTU
nvpaMunibl, NPU3Mbl, KOHyca, UWANHApa, naowanpb
cthepbl, 06beEM Ky6a, MPAMOYT0/IbHOr0
napannenenunesa, nupamugel, NPU3Mbl, LUINHAPA,
KOHyCa, Llapa; YMeHVe 1306paxarb MHOrOrpaHHUKN 1
MOBEPXHOCTM BpPALLEHMS,, WX CeYeHUs OT PyKW, C
MOMOLLbKO YEPTEXHbIX UHCTPYMEHTOB N 3/1eKTPOHHbIX



CPeACTB; YMeHMe pacnos3HaBaTb CUMMETPUIO B
MPOCTPAHCTBE; YMEHMe pacrno3HasaTb MpaBu/bHbIE
MHOTOrPaHHUKW;

MP611 - ymeHWe onepupoBaTb MOHATUAMM: ABVXKEHUE
B NPOCTPaHCTBe, Nof00Hble (Mrypbl B MPOCTPAHCTBE,;
MCNOMb30BaTb OTHOLLEHME M/IOLAaei NMOBEPXHOCTENR Y
06beMOB NOLO6HBIX UIyp NPU peLleHnn 3agay;
MP612 - yMeHWe BbIMUC/IATL  FeoMeTpUYeckue
BeNMYMHbI (4MHa, Yron, nnowgagb, 06bem, Mowaib
MOBEPXHOCTM), WCMOMb3yA W3YYeHHble (OpPMYnbl Y
METOoAb!;

MP613 -  ymeHue  onepupoBaTb  MOHATUAMM:
NpAMOYrosibHag CWUCTEMa KOOPAMHAT, KOOPAUHATbI
TOYKM, BEKTOP, KOOPAMHATbI BEKTOpa, CKa/sipHOe
npou3BefeHve, Yron Mexay BeKTopamu, CymMma
BEKTOPOB, MPOV3BeeHMe BEKTOPa Ha YMC/O; HaX0AUTb
C TMOMOLWbI  M3YYeHHbIX (POPMY/T  KOOPAUHATI
CepefuHbl  OTpe3Ka, pacCTosiHWE MeXay [LBYyMS
TOYKamu,

MP614 - ymeHue BbIGMPaTb NOAXOAALLMIA N3YUEHHBIV
MeToL  4/18  pelleHMs  3ajayn,  pacrno3HaBaTb
mMaTemaTnyeckme akTbl M MaTeMaTUYecKve MOJeNn B
MPUPOAHBIX U O6LLECTBEHHbLIX ABIEHUAX, B UCKYCCTBE;
YMeHVe  NPUBOAMUTL  NPUMEPbl  MaTemMaTUyecKuX
OTKPbITUA POCCUACKOA N MMUPOBOA MaTeMaTU4eCKOM
HayKw;

MNPyl - yMeHne  onepupoBaTb  MOHATUAMU:
onpeseneHvie, akcnmoma, Teopema, CreAcTeune, CBOMCTBO,
NPU3HaKx, [l0Ka3aTesbCTBO, paBHOCU/bHbIE

(hOpPMYIMPOBKU; YMeHMe (hopMynMpoBaTb 0GpaTHOE U
MPOTVBOMNO/IOXHOE YTBEPXKAEHME, NPVUBOANTL NPUMEPSI



7 KOHTPNpUMEpSI, MCNONb30BaThb MeToj,
maTemaTny4ecKomn VHAYKLAW; MpPOBOAUTH
fl0Ka3aTe/bHble PacCy>KAeHWUA NpU  PeLleHnn 3afau,
OLeHMBATb JIOrMYECKYIO MPaBU/IbHOCTb PaCCYXAEHU;
MPy2 - ymeHne onepmpoBaTb NMOHATUAMWN: MHOXECTBO,
NMOAMHOXKECTBO, OMNepauuy Haf MHOXecTBamu;, YMeHue
1CNOMb30BaTh  TEOPETUKO-MHOXECTBEHHbIA annapart
A1 ONUcaHUA peasibHbIX MPOLECCOB W ABMIEHWIA 1 Npu
pelleHMn 3agad, B TOM 4uCfie U3 ApYyrux Yy4yebHbIX
NnpesmeTOoB;

MPy3 - yMeHWe oOnepupoBaTb MOHATUAMKU: Tpad,
CBA3HbIA rpad), AepeBO, UMK, rpad) Ha MAOCKOCTY;
YMeHWe 3ajaBaTb W ONUCbIBATbL rpadbl pasiNyHbIMU
crnocobamu; UCrosb30BaTh rpadbl NP peLleHnn 3ajad;
MPy4 - ymeHne CBOGOAHO OMNepUpOBaTb MOHATUAMMU:
coyeTaHMe, MepecTaHOBKA, YMCNO COYETaHWR, 4Mcno
NepecTaHOBOK; GMHOM HbIOTOHA; YMeHVe NPUMEHATb
KOMOMHATOPHbIe (PaKTbl U PACCYXAEHUS 41 peLleHns
3ajay;

MPy5 - yMeHwve oneprpoBaTb NOHATUAMW: HATYpasibHOe
yucno, LeNoe  Yucno, OCTatoK Mo MOAY/HO,
pauyoHasibHOe  YWUCNO,  UppPaLvOHaIbHOE  YKCHO,
MHOXeCTBA HaTypa/ibHbIX, LUeMbIX, pauvoHaNIbHbIX,
[ENACTBUTENbHBIX — YWCeN;  YMEHWe  UCMo/b30BaTb
MPW3HaKW AeMMOCTIN, HAMMEHbLUIWIA 06LLWIA fennTenb 1
HauMeHblUee 00LLee KpaTHoe, anroputMm EBknnga npu
PeLleHnn  334ay; 3HAKOMCTBO C  Pas/IMyHbIMU
MO3VLNOHHLIMW CUCTEMAMU CUUCIEHNS,

MPy6 - ymeHve CBOGOLHO OMepuUpoBaTb MOHATUAMM:
CTeneHb C LefibIM NnokasaresieM, KOpeHb HaTypasibHOM
CTeneHW, CTeMeHb C pauuvoHaIbHLIM MOKasaTenem,
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cTeneHb C  [JelCTBUTENbHLIM  (BELLLECTBEHHbIM)
rnokasartesiem, Jflorapu{M YmMcia, CUHYC, KOCUHYC W
TaHreHC NPOW3BOILHOMO YNCNa,;

MPy7 - yMeHue onepupoBaTb MOHATUAMW: TOXIECTBO,
TOXAeCTBEHHOE npeobpa3oBaHue, ypaBHeHue,
HEpPaBEHCTBO, CWUCTEMA YPaBHEHWIA W HEpPaBeHCTB,
PaBHOCW/IbHOCTb YPaBHEHWIA, HEPaBEHCTB W CUCTEM,
paumMoHaibHble,  MppauMoHabHble, MoKasaTe/bHbIe,
CTereHHble, NorapuMuyeckune, TPUroHOMETPUYeCKne
ypaBHeHWs, HepaBeHCTBa W CUCTEMbI; YMeHWe peLlaTb
ypaBHEHWNSA, HepaBeHCTBa W CUCTEMbl C MOMOLLLIO
pas/IMYHbIX NPUEMOB; peLlaTh YpaBHeHWs, HepaBeHCTBa
N CUCTEMbl C MapamMeTpoM; MPUMEHATb YpPaBHEHUS,
HepaBeHCTBa, MX  cUCTeMbl  Ans peLueHuns
mMaTeMaTUyeckux 3agady W 3agad4 U3 pas/IMyHbIX
obnacTeil HayKu 1 peasibHOM XXN3HMU;

MPyKO -  yMeHuMe  oOnepupoBaTb  MOHATUAMM:
HeNnpepbIBHOCTb  (OYHKUWMKW,  acMMMTOThbl  rpaduka
(hyHKUMK, nepBas W BTOpas MPOU3BOAHAA (YHKLMW,
reoMeTPUYECKNA N (PU3NYECKWIA CMbICT NPOU3BOAHOMN,
nepBoobpasHasi, OnpefeNieHHbIA  WHTerpas; YMeHue
HaxoAMTb acuUMNTOTbl rpamka QYHKUMK; YMeHue
BbIYMCNATL  MPOU3BOAHbIE CYMMbI, MPOU3BELEHUS,
4aCTHOrO M KOMMO3UUMK  (DYHKUWIA,  Haxo4uTb
ypaBHeHMNe KacaTeNlbHOW K rpauky (hyHKLUUN;

yMeHue 1CMonb30BaThb MpPOV3BOAHYHO ans
nccnegoBaHus (hyHKUWMIA, Aons HaxoXaeHns
Haunyyllero pelleHns B MPUKNAaLHbIX, B TOM 4ucne
COLMa/IbHO-9KOHOMUYECKNX W (IU3NYECKUX 3afadax,
ANA onpefieneHnss CKOPOCTU U YCKOPEHUS; HaxoAuTb
nnowaan n obbeMbl (Uryp C MOMOLLBI0 MHTerpana;
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npUBOAUTL npumepsbl MaTeMaTUYeCKOro
MOAENNPOBaHMS C MOMOLBI0  AnddepeHLMaIbHbIX
YpaBHEHWIA;

MPyl4 - yMeHue CBOGOAHO OMepupoBaTb MOHATUAMM:
TOYKa, MpsAMas, MNOCKOCTb, MPOCTPAHCTBO, OTPE3OK,
Nyd, MAOCKUA Yron, ABYFPaHHbIA Yron, TpexrpaHHbIN
yron, rnepecekaroLpecs, napansesnbHble n
CKpelyuBatoLmecs  npsamble,  napaiienbHOCTb U
nepneHANKYNAPHOCTb MPAMbIX W MIOCKOCTER, Yron
MeXay NPsMbIMK, Yron MeXay NpsaMoli U NA0CKOCTbHO,
yron mexay njaocKoCTAMU; YMeHWe UCNob30BaTb Nnpu
pelleHn 3afday u3y4yeHHble (akTbl U TeopeMbl
NI1aHUMETPUN; YMEHWE OLEHMBATL pa3mepbl 0ObEKTOB B
OKpY>KaloLLem Mupe; YMeHMe onepmrpoBaTb NOHATUAMM:
MHOFOrpaHHUK, CeYeHNe MHOTOrpaHHKKa, NPaBu/IbHbIiA
MHOrOrpaHHUK, npu3ma, nupammnga, qurypa wu
MOBEPXHOCTb BpaLLeHus, UMAUHAP, KOHYC, LWap, chepa,
pa3BepTKa NOBEPXHOCTW, CEUYEHUA KOHYCa N LUINHAPA,
napaninenbHble OCM WM OCHOBaHWIO, CeyeHue Lapa,
MI0CKOCTb, Kacarowascs cgepbl, LUINHAPA, KOHYCa;
YMeHVe CTPOUTb CeYeHMEe MHOTOrpaHHMKa, n306paxarb
MHOFOrpaHHUKN, (Urypbl 1N MOBEPXHOCTU BpALLEHNUS,
NX CeyeHusi, B TOM YUC/E C MOMOLLLIO 3MEKTPOHHbIX
CPeAcCTB; yMeHwue NMPUMEHSATH CBOICTBa
reoMeTpUyecKmnx Guryp, CamMOoCTOATe/IbHO
(hopMynMpoBaTb  OMNpefeneHns  U3yvaemblx uryp,
BblABMraTb rMnoTesbl O CBOWCTBAX W MpU3HaKax
reomMeTpuyecknx  quryp, 060CHOBbIBATH nnn
onposepratb WX; YMeHWe MPOBOAUTL Kaccuukaumio
(uryp No  pas/IMyHbIM  MpPU3HAKaMm,  BbINOMHATb
HeobXxoaVMble AONONHUTE/IbHbIE MOCTPOEHUS;



OK 05. OcyLLecTBNATb YCTHYIO ©
NMUCbMEHHYIO KOMMYHMKaLMIO Ha

rocyaapCTBEHHOM A3bIKe
Poccuiickoi depepayun ¢
YyYeTOM 0COBGEHHOCTEN
COLMaNbHOTO U KYNbTYPHOrO
KOHTEKCTa

JIP8 - chopMMpPOBaHHOCTb POCCUMICKON TpaXk4aHCKOA
WAEHTUYHOCTW, NaTPMOTM3Ma, YBAXKEHWUS K CBOEMY
Hapody, YyBCTBa OTBETCTBEHHOCTWU nepen PoauHON,
rop4oCTN 3a CBOI Kpaii, CBOKO PoauHy, CBOI Si3blK W

KynbTYypy, npowunoe " HacToslLLee
MHOrOHaLMoHabHOro Hapoaa Poccuu;

NIP33 - COBepLIEHCTBOBaHME  SA3bIKOBOW U
ynTaTeNbCKOW Ky/bTypbl Kak cpeacTea

B3aMMO/ENCTBMSA MEXAY NOAbMU U NO3HAHWUSA MUPa;
MP30 - pas3BepHYTO M NOFMYHO M3NnaraTb CBOK TOUKY
3peHus C UCNONb30BaHNEM A3bIKOBbIX CPEACTB;
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MPy15 - ymeHve cBOGOAHO ONepMpoBaTb MOHATUAMM:
nnowgaas Qurypbl, 06beM GUrypbl, BeNUYMHA Yrna,
paccTtosiHMe OT TOYKM [0 MJIOCKOCTW, pPaccTosHue
MeXay MpAMbIMW, PacCTOAHME MeXAy MIOCKOCTAMM,
nnowans cgepbl, Nowas MOBEPXHOCTU MUpPaMuUAbI,
npu3mbl,  KOHyCa,  UWAMHApa, 00beM  Ky6a,
NPAMOYrofIbHOTO  Mapanfnenenunega,  nupaMuabl,
npusMbl, UMANHAPA, KOHYCa, Llapa; YMEeHWe Haxo4uTb
OTHOLLEHME 06beMOB MOLOGHBIX HUTYp;

MPy16 - yMeHve cBOGOAHO OMepupoBaTb MOHATUAMM:
[BVDKEHVE, napanefibHbli MepeHoc, CUMMETPUS Ha
MI0CKOCTH n B MPOCTPaHCTBE, MoBOpOT,
npeobpasoBaHMe NoAo6uMs, NOA06HbIE PUrypbl; YMEHME
pacrno3HaBaTb paBHble W MOA0OHbIE (Urypbl, B TOM
ynucne B MpUPOLE, WUCKYCCTBE, apXUTEKTYpe; YMeHue
MCMO0/Mb30BaTb FEOMETPUYECKME OTHOLLIEHUS, HAXOAUTb
reoMeTpuyeckme BenMUMHbL (4NWHa, Yron, nnaowaip,
06beM) MpWM pelleHUM 3agavy M3 ApYyrux yyebHbIX
NPeAMETOB U U3 PeasibHOMN YXU3HU

MP61 - BnageHWe  MeTodaMu  [OKa3aTe/bCTB,
aIropuTMamu peLLeHns 3atay; yMeHve (hopmympoBathb
onpefeneHns, akCUombl U TEOPEMbl, MPUMEHSATb WX,
NpoBOAUTL  AOKasaTeflbHble PacCy>K[eHus B  Xope
peLLeHuns 3agay;

MP62 - yMeHMe onepupoBaTb MOHATUAMW: CTEMEHb
ynucna, Norapudm  Yucna;  YMeHWe  BbIMOJHATb
BblUMC/IEHME 3HAYEHUIN 1 NPeobpa3oBaHns BblPaXKeHNN
CO CTeneHAMM W norapugmamu, npeobpasoBaHUs
APO6HO-paLMOHaNbHBIX BbIPKEHWIA;
P63 - YMEHVE  OMnepupoBaTb
paunoHabHble,  MppauoHabHble,

MOHATUAMMW.
MOKa3aTe/ibHbIE,



CTEMNeHHble, IorapuPMUYECKre, TPUrOHOMETPUYECKUE
YpaBHEHUSA 1 HEPaBEHCTBA, UX CUCTEMBI,

P64 - yMeHVe onepupoBaTb MOHATUAMM: QYHKLMS,
HenpepbIBHasA PYHKLMA, NPOU3BOLHAsA, NepBO0bpa3Has,
OnpefieNleHHbIA  WHTEerpan;  YMeHue  Haxo4uTb
MPOU3BOAHbIE  3M1EMEHTAPHbLIX  (DYHKUMWIA, UCMONb3Ys
CMpaBoYHble MaTepuasbl; UCCNeAoBaTb B MPOCTEALINX
cnyyasx (YHKUMM Ha MOHOTOHHOCTb, HAaxXO4WTb
HambosnblUMe W HaUMeHbLUME 3HAYeHUs (PYHKLMN;
CTPOUTL TpafrKM MHOrQYIEHOB C WCMO/b30BaHVEM
anrnapata MaTemMaTMyeckoro aHasm3a; MPUMEHSATb
MPOM3BOAHYIO MNPV pelleHnun 3afavy Ha [BUKEHWUE;
pewwarb  NPaKTUKO-OPMEHTMPOBaHHble  334ayn  Ha
Hanmbo/bLLUNE N HAMMEHbLUNE 3HAYEHWS, HA HAXOXEHWE
MyTH, CKOPOCTU U YCKOPEHUS;

nees - YMEHMEe  onepupoBatb  MOHATUAMM:
paumMoHasibHas  (PYHKUMS, MokKasaTe/nibHas (YHKLUuS,
CTerneHHad (YHKUWA, norapumMmyeckas  (yHKUmS,
TPUrOHOMETPUYECKME (YHKLUMK, 0bpaTHble (hyHKLMMK,
YMeHMe CTPOUTb TpauKM  U3YYEHHbIX (YHKLWNA,
MCNOMb30BaTh rpauKkn MNpU KU3y4eHUn MPOLECCOB U
3aBMCUMOCTeN, MpW  peleHuy 3aja4y W3 [pyrux
y4yebHbIX NpegMeToB U 3afay W3 peasbHOW KU3HW;
BblpaXaTb  (OpMy/fiamyi  3aBUCUMOCTU  MEXAay
Be/IMYMHaMMU,

MP69 - yMeHVe oMepupoBaTb MOHATUAMMU: TOUKa,
npsimasi, NI0CKOCTb, MNPOCTPAHCTBO, ABYrPaHHbIA yrof,
CKpelLMBatoLLMecs  Mpsamble,  NapaesibHOCTb U
nepneHAVKYNSPHOCTb MPAMbIX W NJIOCKOCTENR, Yrof
MeXay npsMbIMK, Yron Mexay npsaMoi U NaoCKOCTbHO,
Yyron Mexay MA0CKOCTAMM, PacCTosiHMe OT TOYKM [0
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NIOCKOCTW, PacCTOAHME MeXAy NPAMbIMK, PaccToAHMe
MeXay MIOCKOCTAMW; YMEHWe WCMob30BaTb Npu
pelleHMn 33day  W3y4YeHHble (aKTbl U Teopembl
NNaHUMETPUN; YMEHVE OLeHVBaTbL pa3mepbl 06BLEKTOB
OKpY)XatoLLEero mupa,;

MP610 -  ymeHMe  onepupoBaTb  MOHATUAMMU:
MHOTOrpaHHUK,  CeYeHWe  MHOrOrpaHHuKa,  Kyo,
napannenenunes, npusMa, nupamuga, durypa wu
MOBEPXHOCTb BpaLleHus, UMIMHAP, KOHYC, Wwap, cdepa,
CeyeHus (Urypbl BpaLleHus, NNoCKOCTb, KacaroLLasncs
cepbl, UMAMHAPA, KOHYCa, NJIOWaAb MOBEPXHOCTU
nupaMuabl, NpU3Mbl, KOHYCa, LWAMHAPA, NIowWwaib
cthepbl, 06beM Ky6a, NPAMOYT0/IbHOr0
napannenenunesa, nupamuibl, NPU3Mbl, UWINHAPA,
KOHyCa, Luapa; YMeHWe n306pakatb MHOFOrpaHHUKM 1
MOBEPXHOCTU BpALLEHUA, WX CeYeHUs OT pPYyKKU, C
MOMOLLIbIO YEPTEXHBIX MHCTPYMEHTOB W 3/IEKTPOHHbBIX
CPeACTB; YMeHMe pacrnosHasaTb CUMMETPUIO B
MPOCTPaHCTBE; YMEHWe pacno3HaBaTb MpaBU/ibHbIE
MHOTOrpaHHUKWY,

MP611- ymeHWe onepupoBaThb MOHATUAMU: ABUXKEHUE
B NPOCTPaHCTBe, NOLOOHbIE (DUrypbl B MPOCTPAHCTBE;
1CMO/Mb30BaTb OTHOLUEHME NNOLAAei NOBEPXHOCTEN W
06beMOB MOA0OHBIX (IUIYp NPU PeLLeHN 3aaay;
MP612 - yMeHWe BbIYUCNATL TEOMETPUYECKMe
BENMYMHBI (4MHa, Yron, nnowans, o6bem, nnaowiagb
MOBEPXHOCTN), UCMONb3YS W3YYeHHble (HOPMY/ibl U
METOAb!;

MP613 -  ymeHMe  onepupoBaTb  MOHATUAMU:
NnpAMOYrofibHasa CcucTema KOoOpAWHaT, KOOpAWHATHI
TOYKM, BEKTOpP, KOOPAMHATbI BEKTOpa, CKandpHoe



npousBefeHne, Yron Mexzay BeKTopamu, Cymma
BEKTOPOB, MPOM3BEAEHME BEKTOPA Ha YMC/IO; HAXOANTb
C MOMOWbBI0  M3YyYeHHbIX  (hOPMYST  KOOPAUHATI
CepefuHbl  OTpe3Ka, pacCTosHWE MeXay [ABYMS
TOYKamu;

MP614 - ymeHve BblOMpaTb NOAXOAALMIA N3YUYEHHbIV
MeTO4 AN peleHuWs  3ajayn,  pacrosHaBaTb
maremartuyeckue (hakTbl U MaTeMaTUyeckue mMofenv B
MPUPOAHBIX N OBLLECTBEHHBIX ABMEHNSAX, B UCKYCCTBE;
YMEHMe  NPUBOAUTL  MPUMEPbl  MaTeMaTUYecKmnx
OTKPbITUIA POCCUMIACKOA M MMUPOBOI MaTeMaTUYECKOW
HayKWu;

MPyl1 - YMEHVEe  OnepupoBaTb  MOHATUAMU:
onpegenieHne, akCMoma, Teopema, CleLCcTBUe, CBOMCTBO,
NpU3Hak, [l0Ka3aTe/bCTBO, paBHOCW/bHbIE

(hOpMYNIMPOBKY; YMeHWe (hopMynMpoBaTb 06paTHOE U
MPOTUBOMOIOXHOE YTBEPXKAEHWE, MPUBOAUTL NPUMEPBI
7 KOHTpNpUMEPSI, NCMoNb30BaTh METO/,
mMaTemaTn4ecKom NHOYKLAW, NMpOBOANTL
[l0Ka3aTeNbHble PaCCYXXAeHUA Npu  peLleHun 3agau,
OLEHMBATb /TOrMYECKYHO MPaBUIbHOCTb PaCCYXAEHWIA;

MPy2 - ymeHVe onepupoBaTb NOHATUAMWN: MHOXXECTBO,
MOAMHOXECTBO, Onepauun Haf MHOXECTBaMu; YMeHue
MCNOMb30BaTb  TEOPETUKO-MHOXECTBEHHbIW — annapat
AN19 ONUCaHWA peasibHbIX MPOLLECCOB W ABMIEHWI W NpK
pelleHnn 3afa4y, B TOM 4UC/ME U3 APYrnX Y4yebHbIX
npesMeTos;

MPy3 - yMeHVe oOMepupoBaTb MOHATUMAMKU: rpad,
CBA3HbIN rpad), AepeBo, UMK, rpad Ha MNJOCKOCTY;
yMeHWe 3afaBaTb W OMNUCLIBATL Fpadbl pasMyHbIMU
crnocobamu; MCnosb30BaTh rpaibl NPY peLLeHnn 3atay;
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MPy4 - ymeHue cBO6OAHO OMNepupoBaTb MOHATUAMM:
coyeTaHue, MepecTaHOBKA, YMC/0 COYETaHWiA, 4YMUCIOo
MepecTaHoOBOK; O6UHOM HbIOTOHA; YMeHWe MPUMEHATb
KOMOMHATOPHbIE (haKTbl U PacCy>KAeHNA A4/ pPeLLeHns
3agad;

MPy5 - yMeHue onepupoBaTtb NOHATUAMW: HaTypasibHOE
yucno, LUenoe 4ucno, OCTaToK Mo  MOoAynto,
pauMoHaslbHOe  YKUCMo,  MppauMoHabHOe  YWKCHo,
MHOXECTBA HaTypa/ibHbIX, LefbIX, pPauMOHaIbHbIX,
[ENCTBUTENbHLIX  YMCEN;  YMEHWe  WCMO/b30BaTb
NPY3HaKK Ae/IMMOCTH, HaMeHbLUWNIA 0BLLWIA fennTenb 1
HaMMmeHblLiee 00LLee KpaTHOe, anroputM EBkvaa npu
peleHnn  3ada4y;  3HaKOMCTBO C  pas/IMyHbIMU
NO3ULMOHHBLIMW CUCTEMAMUN CUUCNEHWS;

MPy6 - yMeHMe CBOOOAHO OMEPMPOBaTb MOHATUAMU:
CTeneHb C LefibIM MokKasaTeneM, KOpeHb HaTypasibHOM
CTENEHW, CTenNeHb C pauvoHaIbHbLIM TOKas3aTeneMm,
CTereHb C  [eNCTBUTENbHbIM  (BELLECTBEHHbIM)
nokasartesiem, 0rapugm uucna, CUHYC, KOCUHYC U
TaHreHC NPon3BO/IbHOT0 YNCNa;

MPy7 - ymeHve onepypoBaTb MOHATUAMMU: TOXAECTBO,
TOXJECTBEHHOE npeobpasoBaHue, ypaBHEeHME,
HEpaBeHCTBO, CUCTeMa YpaBHEHUA W HepaBeHCTB,
PaBHOCW/IbHOCTb YPaBHEHWIA, HEPaBEHCTB W CUCTEM,
pauuoHanbHble, UppaunoHabHble, MOKasaTeNlbHble,
CTEMeHHble, NorapuMmMuUUeckKmne, TPUroHOMeTpPUYECKUe
ypaBHeHWs, HepaBeHCTBA U CUCTEMbI; YMEHMEe peLuaTtb
ypaBHEHWsA, HepaBeHCTBA W CUCTEMbl C MOMOLLbIO
pa3NYHbIX NPUEMOB; peLLaThb YpaBHEHNSA, HepaBeHCTBa
W CUCTEMbl C MapaMeTpoM; MNPUMEHATb YpPaBHEHUSA,
HepaBeHCTBa, nx cucTembl  Aand peLleHus
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mMaTeMaTMyecKMX 3afa4y W 3a4ay M3  PasINyHbIX
o6nacTeli HayKu 1 peanbHOMN XXN3HW;

MPyKD -  ymeHMe  onepupoBaTb  MOHATUAMMW:
HENpPepbIBHOCTb  (PYHKLUMKW,  acMMMTOThbI  rpagmka
(OYHKUWK, MepBas 1 BTOpas MPOU3BOAHAA (PYHKLMK,
reoOMeTPUYECKNA N (IU3NYECKMIA CMbICNT NPOU3BOAHON,
nepBoo6pa3Has, OnpefeNieHHbI  WHTerpasl; yMeHwue
HaxXoAWTb acMMMTOTbl rpafuka (YHKUWUKW; YMeHue
BbIYMCNATL  NPOM3BOAHbIE CYMMbl, MPOW3BEAEHMS,
4aCTHOTO M KOMMO3ULMWM  (PYHKUWIA,  HaxoauTb
ypaBHeHWe KacaTe/lbHOW K rpatmky QyHKLMK;

yMeHue 1CNO/b30BaThb MPOV3BOAHYHO Ans
nccnefoBaHns (hyHKUMA, ans HaX0oXaeHus
HauyyLlero pewleHns B MNPUKIaAHbIX, B TOM 4uche
COLMaNbHO-3KOHOMUYECKNX U (PU3NYECKMX 3afavax,
AN19 OnpefenieHns CKOPOCTU U YCKOPEHWS; HaxO4UTb
nnowagn 1 o06beMbl PUryp C MOMOLLBH WMHTErpana;

NMpUBOAUTD npuMepbl MaTeMaT14yecKoro
MOAENMPOBaHMS C MOMOLLbI  AuddepeHumanbHbIX
YPaBHEHWIA;

MPyl4 - ymeHve CBOGOLHO OnepupoBaTb MOHATUAMMU:
TOYKa, NPAMas, MAOCKOCTb, MPOCTPAHCTBO, OTPe3OK,
nyd, NAOCKUIA Yron, ABYrpaHHbIA yrof, TpexrpaHHbIN
yron, rnepecekaroLyecs, napannenbHble 7
CKpelyBaloLmecs  NpsAMble,  MapaiienibHocTb U
nepneHAVKYNSAPHOCTb MPAMbIX U M/IOCKOCTER, Yron
MeXAy NPAMbIMUK, YIo/l MeXAy NpsMOi U NI0CKOCTbHO,
Yron mexay njoCcKOCTAMU; YMEHWE MUCMOo/b30BaTb Npu
pelleHny 3agad  U3yyeHHble (akTbl U TEOpPeMbl
M1aHUMETPUM; YMEHUE OLieHNBaTb pa3mepbl 00LEKTOB B
OKpY>XaloLLeM MVpe; YMeHWe oneprpoBaTthb NOHATUAMM:
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MHOrOrpaHHUK, Ce4yeHne MHOrorpaHHMKa, NpaBnbHbIN
MHOFOrpaHHVK, Mpu3Ma, nupamuga, durypa u
MOBEPXHOCTb BpaLLeHNs, LWUINHAP, KOHYC, Lwap, cjepa,
pa3BepTKa NMOBEPXHOCTW, CEYEHUA KOHYCa U LUINHAPA,
napainefibHble OCU WM OCHOBAHWIO, CeuveHve Luapa,
MNOCKOCTb, KacaroLaacs cgepbl, LUIMHAPA, KOHYCa;
YMeHVe CTPOUTb CeYeHne MHOTOrpaHHMKa, n306paxarb
MHOTOrpaHHUKN, (Urypbl U NOBEPXHOCTM BpalleHus,
NX CEYeHWs, B TOM YWC/IE C MOMOLLBI 3/1EKTPOHHbIX
CpeAcTs; yMeHve MPUMEHSATD CBOWiCTBa
reoMeTpUYECKmX uryp, CaMOCTOATENbHO
(hopMynmMpoBaTb  OMNpefeneHns  U3yvaembix — uryp,
BblABMraTb TUMoTe3bl O CBOWCTBAX W MNpU3HaKax
reomMeTpuMyeckux  ¢uryp,  060CHOBbIBaTb WK
onpoBepratb MX; YMeHWe MPOBOAWTL KiacCUMKaLmio
(uryp N0  pasnnyHbIM - MpU3HaKaM,  BbIMOJHATD
HeobXoaVMble LOMOSIHUTE/IbHbIE NMOCTPOEHUS;

MPy15 - ymeHune cBOGOAHO OMEPMPOBATL MOHATUAMM:
nnowags urypbl, 06beM (Urypbl, BeUYMHA YI/a,
paccTosiH/e OT TOYKM [0 M/I0CKOCTKU, PaccTosHme
MeXay MNpAMbIMK, PacCTOSHUE MeXAy MI0CKOCTAMM,
nnowasas cgepbl, Niowans MOBEPXHOCTM MUpamugpl,
npuM3mbl,  KOHyCa,  UWAMHApa, 00beM  Ky0a,
MPAMOYrofibHOro  napansiefenunega,  nupamuabl,
Npy3Mbl, UWNMHAPA, KOHYCa, Lapa; YMeHUe Haxo4uTb
OTHOLLIEHME 06LeMOB MOLO6HbIX (PUryp;

MPy16 - ymeHue cBOOOAHO OnepupoBaTb MOHATUAMU:
[BVKeHWe, napannefbHblA MepeHoc, CUMMETPUS Ha
MI0CKOCTU 7 B MPOCTPaHCTBE, MoBOpOT,
npeobpasoBaHune Nofobus, NoAo6HbIE PUrypbl; YMeHMe
pacro3HaBaTb paBHble W MOAO6HbIE Urypbl, B TOM



MNK 1.2 Onpegenatb
rocnefosare/ibHOCTb 7
ONTUMa/IbHblE CMOCOObI MOHTaXa
KOHTPO/IbHO-U3MEPUTENbHBIX
NMPMGOPOB M 3NEKTPUYECKMNX CXEM
Pa3IMYHbIX CUCTEM aBTOMATUKN

JIP14 - o0co3HaHWe NWYHOro BKfafda B MOCTPOEHME
YCTOMYMBOro OyayLLEro;

np2s5 - WHTEpPeC K  pas3/iMyHbIM  ciepam
npogeccroHaIbHOM [eATeNbHOCTY, yMeHue

COBepLUAaTb 0CO3HaHHbIA BblIGOp GyayLLein npodeccum
1 peasin3oBblBaTb COOCTBEHHbIE XKU3HEHHbIE MaHbl;
JIP26 - roTOBHOCTb M CMOCO6GHOCTL K 06pa30BaHNIO U
CaMo06pa3oBaHMIO Ha NPOTSHXKEHNUN BCEW XM3HW;

MP3 - onpegenatb Uenn [eATeNbHOCTU, 3afaBaTb
napamMeTpbl U KpUTepum UX OCTUKEHWS;

MP5 - BHOCUTb KOPPEKTUBbI B [EATENbHOCTD,
OUeHMBaTb  COOTBETCTBME  PE3yNbTaToOB  LENam,
OLLeHMBAaTb PUCKMN NOCNELCTBUI feATeIbHOCTY;
MP21- BnafieTb HaBblKamy NOMyYeHUs MHGopMaLnn
M3 WUCTOYHMKOB PpasHbIX TWUMOB, CamMOCTOATENbHO
OCYLLIECTBNATL MOMUCK, aHan3, cucTematmsauuio u
WHTepnpeTaumio MHpopMauuM pasfinyHbIX BUAOB U
(hopM NpesCTaB/eHNS;

MP36 - KOOpPAMHMPOBATbL W BbIMOMHATL PaboTy B
YCNoBUAX peasibHoro, BUPTYa/IbHOTrO n
KOMOVHMPOBaHHOIO B3aMMOLENCTBUSA;

MP42 - nenaTb 0CO3HaHHbIV BbIGOP, aprymMeHTMpPOBaTh
ero, 6patb OTBETCTBEHHOCTb 3a PeLUeHUe;

MP46 - BnafgeTb HaBblkamu  M03HaBaTe/NbHOW
pedIeKCMN Kak 0CO3HaHWS COBEpPLUAeMbIX LeCTBUIA 1
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ynucne B NPUPOAE, WCKYCCTBE, apXWUTEKTYpe; YMeHue
MCNoMb30BaTbh FrEOMETPUYECKME OTHOLLEHUS, HAXOANTb
reoMeTpuyecKne BeNNYUHBLL (4aMHa, Yros, naowagp,
06beEM) MNpU pelleHUn 3agad U3 ApYrux Y4ebHbIX
NPeaMETOB U U3 peasibHOM XKN3HU

MP61 - BnageHWe MeTodaMu  [0Kas3aTe/lbCTB,
/IropUTMamu peLLeHns 3a4a4; YMeHve (hopmyvpoBaTthb
onpeaenieHns, akCMoMbl U TEOpeMmbl, MPUMEHATb KX,
NpoBOAMTL [lOKa3aTe/lbHble paccyXAeHua B  Xofe
peLleHns 3a4ay;

MP64 - ymeHWe onepupoBaTb MOHATUAMMU: (DYHKLWS,
HenpepbIBHas (yHKLUWS, NPOU3BOAHAsA, NepBoobpa3Has,
ONpPefeneHHbln  WHTerpan;  YMeHWe  HaxoguTb
MPOM3BOAHbIE 3NEMEHTAPHbIX (DYHKUMUIA, MCMNONb3YS
CrpaBoYHble MaTepuasbl; UCCNeA0BaTh B NPOCTENLLNX
cnyyasax (YHKUMM Ha MOHOTOHHOCTb, Haxo4WTb
HanbosbluMe W HavMeHbLUMe 3HAYeHUs  (YHKLNIN;
CTPOUTb TPafikv MHOTQU/IEHOB C WCMOMb30BaHNEM
annapara MaTemMaTM4yecKoro aHanuMsa; MpUMeHATb
NPOV3BOAHYHO MNPU pPeLleHnMn 3adad Ha [ABUXKEHWE,
pewartb  NpPaKTUKO-OPUEHTUPOBaHHbLIE  3afauM  Ha
Hambo/bLLMe N HAMMEHbLUVE 3HAYEHWS, HA HAXOXAEHWe
MyTW, CKOPOCTN N YCKOPEHUS;

MP69 - ymeHve onepupoBaTb MOHATUAMMU: TOUKQ,
npsiMast, MI0CKOCTb, NPOCTPAHCTBO, ABYrPaHHbIN yron,
CKpeLyuBatowmeca  npsAmMble,  NapaiieslbHOCTb U
NepneHanKynapHOCTb MPAMBIX W MIOCKOCTEW, Yron
MeXAy NPAMbIMK, Yrosl MeXAY NPAMOA 1 NNOCKOCTbLHO,
yron Mexgy nioCcKOCTAMW, paccTofHME OT TOYKW [0
M/IOCKOCTK, PaccTOAHME MeXAy NpAMbIMU, paccTosHMe
MeXay MIOCKOCTAMW; YMEHWE WCMNOMb30BaTb MpK



MbICIUTENbHbIX
OCHOBaHWI

MPOLIECCOB,

X pPesynbTartoB
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pelleHnn 3afay  W3y4yeHHble (aKTbl M Teopembl
NNaHUMETPUK; YMEHUE OLEHVBATb pasmepbl 06LEKTOB
OKpYy>XXatoLLiero mvpa;

MpP610 - yMeHWe  onepupoBatb  MOHATUAMM:
MHOTOrpaHHMWK,  CeYeHWe  MHOrorpaHHuKa,  Kyo,
napannenenunes, npusma, nvpamuga, @urypa wu
MOBEPXHOCTb BPALLEHNs, LUMHAP, KOHYC, Wwap, cdepa,
CeyeHus (urypbl BpaLLEeHWs, NIOCKOCTb, KacaroLasncs
cthepbl, UMMHAPE, KOHYyca, MoWadb MOBEPXHOCTU
nvpaMmuibl, Npu3Mbl, KOHyca, UWANHAPaE, nnoLaab
cthepbl, 006beM Ky6a, MPAMOYTrO/bHOro
napannenenunesa, nupamugsl, MpU3Mbl, LUINHAPA,
KOHycCa, Lapa; YMeHne 1306paxaTb MHOrOrpaHHUKK 1
MOBEPXHOCTU BPALLEHNsA, WX CEYEHWUA OT PyKKU, C
MOMOLLbIO YepPTEXHbIX UHCTPYMEHTOB W 3/IEKTPOHHbIX
CPeACTB; YMeHMe pacrnosHaBaTb CUMMETPUIO B
MPOCTPaHCTBE; YMEHWE pacno3HasaTb MNpasU/bHbIE
MHOFOrpaHHUKW;

MP613 - yMeHWe  onepupoBaTb  MOHATUAMMN:
NPAMOYrofibHas CUCTEMa KOOPAMHAT, KOOPAMHATHI
TOYKW, BEKTOP, KOOPAMHATbl BeKTOopa, CKansapHoe
npou3BefeHNe, Yron Mexpgy BeKTopamu, CymMMma
BEKTOPOB, MPOW3BeLeHNE BEKTOPA Ha YMCO0; HAX04AUTb
C TOMOLLbIO  M3YYeHHbIX  (OpMy/S  KOOpAMHATbI
CepeiMHbl  OTPEe3Ka, pacCToAHWe Mexay [BYMA
TOYKamu;

MNPyl - YMEHWE  OMnepupoBaTb  MOHATUAMW:
onpezeneHve, akcMoma, Teopema, CnefCcTeune, CBOMCTBO,
NpU3HaK, A0Ka3aTenbCTBo, PaBHOCU/bHbIE

(hopMynMpPOBKM; yMeHMe (hopMynMpoBaTb 06paTHOE W
MPOTMBOMO/IOXHOE YTBEPXKAEHUE, MPUBOANTL MPUMEPI
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7 KOHTPNpUMeEpB, MCNOMb30BaTh MeTo[,
MaTemMaTnyecKoi VHOYKUMWK; NMPOBOAUTb
[oKa3aTe/lbHble PacCy)XXAeHVUs Npu pelleHun 3apad,
OLLeHMBaTb JIOrMYECKYHO NPaBUIbHOCTbL PACCY>KAEHWIA;
MPyKO -  ymeHMe  onepupoBaTb  MOHATUAMU:
HENPEepPbLIBHOCTb  (PYHKLUMW,  acMMMTOThbI  rpajduka
(hyHKUMM, nepBas M BTOpas MPOM3BOAHAA (YHKLUN,
FeOMeTPUYECKUIA 1 (HU3NYECKMIA CMbICTT MPON3BOAHOM,
nepBoo6pasHas, OnpefeneHHbIn  UHTerpal; yMmeHue
HaxoAuTb acuMNTOTbl rpafuka (YyHKUUW; YMeHue
BbIUMCNATL  MPOW3BOAHbIE  CYMMbl, MPOW3BEAEHMS,
4aCTHOMO M KOMMO3ULUMM  (PYHKUWIA,  HaxXoguTb
ypaBHEeHMe KacaTe/lbHOM K rpafKy hyHKLUMK;

yMeHue MCNOMb30BaTh NMPOU3BOAHYIO ans
nccnefoBaHus (yHKLMIA, Anis HaxoXaeHus
HaunyyLllero peLleHns B MpUKNagHbIX, B TOM 4uce
COLMaNbHO-3KOHOMUYECKNX W (DU3NYECKMX 3afadax,
ON19 OMpefeneHns CKOPOCTU M YCKOPEeHUs; HaxoauTb
nnowaam n o6bembl (Uryp € MOMOLLBI0 MHTErpana;
NPUBOAUTb npyMepsl MaTemMaTn4eckoro
MOZE/NMpoBaHMs C MOMOLWBI0  AndepeHUnaIbHbIX
YPaBHEHMWIA;

MPyl14 - ymeHne CBOGOAHO ONEpupoBaTb MOHATUAMMU:
TOYKa, NpsAMas, MI0CKOCTb, MPOCTPAHCTBO, OTPE3OK,
Nyd, NAOCKWIA Yron, ABYrPaHHbIA Yron, TPexrpaHHbI
yron, rnepecekaroLLmecs, napannesnbHble 7
CKpelLmBatoLmMecs  npsmble,  NapainensHocTb U
nepneHAVKYNAPHOCTb MPAMbIX W MIOCKOCTEN, Yrof
MEeXy NPAMbIMU, YToN MeXAy NPAMOW U NIOCKOCTbHO,
Yron Mexay MiaoCKOCTAMU; YMeHUe UCMo/b30BaTh Npu
peleHnn 3afay  M3y4yeHHble (aKTbl U Teopembl
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NNaHUMETPUN; YMEHUE OLeHMBATb pa3Mepbl 06bEKTOB B
OKPY>KaroLLEeM MUPE; YMEHWE OMneprpoBaTh MOHATUAMMU:
MHOTOrpaHHUK, CeYeHre MHOTOrpaHHUKa, NpaBu/bHbLINA
MHOIOrpaHHuK, npu3ma, nupamuga, durypa w
MOBEPXHOCTb BpaLLeHus, LWMHAP, KOHYC, Wwap, cjepa,
pa3BepTKa NMoBEPXHOCTU, CEYEHMS KOHYCa 1 LMMHAPA,
napasinefibHble OCUM WM OCHOBAHWIO, CEYeHVe LLapa,
MI0CKOCTb, Kacarowaacs cdepbl, LUMAMHAPE, KOHYCa;
YMeHWe CTPOUTb CeYeHre MHOrorpaHHUKa, N306paxarsb
MHOFOrpaHHUKN, (Urypbl U NMOBEPXHOCTM BpalleHus,
MX CEYEHMS,, B TOM YUC/E C MOMOLLBIO 3/IEKTPOHHbIX
CpencTs; yMeHue NPUMEHATb  CBOWCTBA
reoMeTpUYeCKmX ¢uryp, CaMOoCTOATE/IbHO
(hopmMyniMpoBaTbL  OMpPefeneHns  n3ydyaemblx  Quryp,
BblABMraTb  rMNOTE3bIO CBOMCTBAX W MNpU3HaKax
reomMeTpuyeckmx  uryp,  06OCHOBbIBaTb W/
onposepratb MX; YMeHWe NPOBOAUTL KiaccuuKaumto
(uryp Mo  pas/IMyHbIM  NPU3HaKam, BbIMOJHATb
Heob6X04MMble JOMOMHUTE/bHbIE MOCTPOEHWS;

MPy16 - ymeHune cBOGOAHO OMepupoBaTb MOHATUAMMU:
[BVDKEHMe, napanfieflbHblA NepeHoc, CUMMETPUS Ha
M10CKOCTK 7 B MPOCTpaHCTBe,  MOBOPOT,
npeobpasoBaHKe Noao6Ms, Nog06HbIE PUrypbl; YMeHNe
pacro3HaBaTb paBHble M MOA0OHbIE (Urypbl, B TOM
yucne B MNPUPOAE, WUCKYCCTBE, apXUTEKTYpe; YMeHue
MCNOMNb30BaTb FEOMETPUYECKME OTHOLLUEHWSA, HAXOAUTb
reoMeTpuyeckne BeNNYUHbl (4/MHa, Yron, niowagb,
06beM) Mpy peweHun 3afad U3 APYrux YyebHbIX
npeaMeToB U U3 peanbHOM XU3HU TPyl7 - yMeHue
CBOOOAHO OMepupoBaTb MOHATUAMWU: NPAMOYTro/ibHas
CUCTeMa KOOPAMHAT,BEKTOP, KOOPAMHATbl TOYKM,



MK 15. Yutatb anekTpuyeckne JIP26 - roTOBHOCTb U CMOCOGHOCTb K 06pa3oBaHmio U

CXEMbl
KOHTPO/IbHO-13MEPUTENbHBIX
nprbopoB 1 CUCTEM aBTOMATUKM

MOAKNOYEHNST  caMo06pa30BaHMI0 Ha NPOTAXEHNUMN BCEW XN3HU;

MP10 - hopmMMpoBaHME HAy4YHOr0o TuMa MbILLIEHWS,
BafleHne HayyHOM TepPMUHONOIMER, KIHOYEBLIMU
MOHATUAMMU N METOLAMW;

MP17 - ymeTb NepeHOCUTb 3HaHWA B MO3HABATE/IbHYIO
N NPaKTUYECKYH0 06/1aCTU XXN3HeLeATeIbHOCTH;
MP18 - yMeTb MHTErpuMpoBaTb 3HaHWSA M3 pPasHbIX
npeaMeTHbIX 06nacTel;
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KOOpAMHAaTLI BEKTOPa, CyMMa BeKTOpOB, Npou3BeaeHue
BEKTOpa Ha 4uC/io, pasfioXkeHve BeKTopa Mo 6asucy,
CKaNApHOe Npou3BeAeHMe, BEKTOPHOE Mpou3BefeHue,
yron Mexzay BeKTopamW; YMEeHWe UCnosb30BaThb
BEKTOPHbIA M KOOPAMHATHbLIA METOA ANS  peLleHuns
reoOMeTpuMyecKnx 3afjay W 3ajad Apyrux y4debHbix
NpeamMeToB; OMepupoBaThb NMOHATUAMMU: MaTpULAa 2 X 2 U
3x3, onpefenutesnb MaTpuLbl, FeOMETPUYECKNIA CMbIC/T
onpegenuTens;

MPy18 - ymeHWe mofenvpoBaTb peasibHble CUTyaLuun
Ha A3blKe MaTemMaTWKW; COCTaBNATb  BbIPaXKEHUS,
ypaBHeHWA, HepaBEHCTBa U UX CUCTEMbI MO YCMNOBUIO
3afiaun, uUccnefoBaTb  MOCTPOEHHble  Mogenn ¢
MCNobL30BaHEM annapara anrebpsl,
MHTEePNpeTMpOBaTb MOJTyYEHHbIN pe3y/bTaT; CTPOUTb
mMaTemMaTMyecKue MoLenu ¢ NOMOLLbIO reOMeTpUYecKnX
MOHATUIA W BENIMYMH, pewaTb CBA3aHHblIE C HUMU
MpakTUyeckne 3agayun; COCTaBNATb BepPOATHOCTHYHO
MOZe/lb U UHTEPNPeTUPOBaTb MOMYYEHHbIN pe3ysbTar;
peLlatb npuKnagHble 3afaun cpefcTBaMm
MaTeMaTMyecKoro aHaausa, B TOM YWC/e COLMaibHO-
9KOHOMWYECKOr0 1 (I131YECKOr0 XapakTepa

MP61 - BnageHWe MeTOAaMM  [0Ka3aTesbCTB.,
aIropuTMamm peLleHns 3afay; yMeHrne hopMympoBaTthb
onpeaeneHns, akcMoMbl U TEOPEMbl, MPUMEHATbL WX,
NMPOBOAMTL [OKa3aTe/lbHble paccyXieHus B Xone
peLleHnsa 3aay;

MP64 - ymeHWe ornepupoBaTb MOHATUAMW: PYHKLMS,
HernpepbIBHasA (DYHKLUWA, NPO13BOAHasA, NepBOObpasHas,
onpeLenieHHbINn NHTErpan; yMeHue HaxoanTb
MPOMN3BOAHbIE 3NEMEHTAPHbIX (PYHKUWIA, MCNOMb3ya



MP21 - BnageTb HaBblKaMu NOMYyYeHUss NH(OPMaLM
M3 WCTOYHMKOB pasHbIX TUMOB, CaMOCTOATE/ILHO
OCYLLIeCTBNIATL MOWCK, aHaiu3, cucTematmsauuio u
NHTEprpeTaumio UHPOpPMaUMM pas/iMyHbIX BUAOB U
(hopM NpeacTaB/eHNs;

MP36 - KOOpPAMHWPOBATb W BbINOMHATL pPaboTy B
YCNOBUAX peasibHoro, BUPTY&/IbHOTO 7
KOMOGVMHMPOBAHHOIO B3aMMOAENCTBUS;

MP42 - fenaTb 0CO3HaHHbIM BbIGOP, aprymMeHTMpPOBaTb
ero, 6patb OTBETCTBEHHOCTb 3a PeLLUEHUE;

MP46 - BnageTb HaBblKamMy  MO3HaBaTE/IbHOM
pethIeKCUIN KaK 0CO3HaHUA COBEPLUIAEMbIX AeCTBUI U
MbIC/IUTE/IbHBIX  MPOLECCOB, WX pe3y/nbTaTtoB U
OCHOBaHUI
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CMpaBOYHble MaTepuasbl; UCCNefoBaTh B MPOCTENLLNX
cnydasx (YHKUMM Ha  MOHOTOHHOCTb, HaxoAuTb
HanmbonblUMe W HavMeHbLUME 3HAYeHUs  (PYHKLWIA;
CTPOUTbL TpaimkKym MHOrQYIEHOB C WCMO/b30BaHNEM
annapata MaTeMaTM4yecKoro aHanmsa, MnpUMEHATb
MPOV3BOAHYIO MPU PELUEHUN 33434 Ha [BUXEHUE,
pelwartb  MPaKTUKO-OPUEHTUPOBaHHbIE  3afaun  Ha
Hambo/bLLMe N HAVMEHbLLVE 3HAYEHWS, HA HAXOXEHVE
MyTW, CKOPOCTU U YCKOPEHWS;

MP67 - yMeHVe onepupoBaTb MOHATUAMWU: CpeaHee
apu{mMeTUYECKOe, MefmaHa, HanbosbLLee n
HavMeHblliee  3HaYeHus, pasmax,  Agwucnepcus,
CTaHZapTHOe OTK/I0HEHWEe 4YMC/OBOro Habopa; yMeHue
N3B/IEKATD, WNHTEPNpeTMpoBaTb VH(opmaLmio,
MpefcTaB/ieHHYH0 B Tabnuuax, Ha [uarpammax,
rpamkax,  OTpaXalollyld  CBOCTBA  peasibHbIX
MPOLLECCOB W ABNEHWIA; MPeACTaBNATb MH(OPMALMIO C
MoMoLWblo  Tabnuy, M guarpaMm; — UCCMefoBaTb
CTaTUCTUYECKME faHHbIe, B TOM YuC/ie C NPUMEHEHNEM
rpagMyeckmx MeTOL0B U 3/IEKTPOHHbIX CPEACTB;

MP68 - yMeHVe ornepupoBaTb MOHATUAMM: CNyYaliHbI
ONbIT ¥ CyYaintHoe CobbITUE, BEPOATHOCTb CNY4anHOro
COObITUA;  YMEHWEe  BbIYMCNATb  BEPOSATHOCTb  C
MCNOMb30BaHMEM TpalUUeckux MeTOLOB; MPUMEHATb
(hopMy bl CNIOXKEHUA W YMHOXEHUS BEPOSTHOCTEN,
KOMOMHATOpHble (akTbl 1 (YOPMY/ibl MPU  pPeLleHnm
3a/iay; OLeHMBaTb BEPOSATHOCTU peasibHbIX COObLITUN;
3HAKOMCTBO CO C/lyYaiHbIMW BeMYMHAMK; YMeHUe
NPUBOAUTL MNPUMEPbl NPOSB/MEHUS 3aKOHA 60/bLINX
yncen B NPUPOLAHbLIX N 0OLLECTBEHHBIX ABMEHUSAX;
MP610 -  ymeHMe  onepupoBaTb  MOHATUAMU:
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MHOrOFPaHHUK,  CEYEHWEe  MHOrOrpaHHuKa,  Kyo,
napasnenenuneg, npusma, nupamuga, qurypa u
MOBEPXHOCTb BPALLEHUS, LMANMHAP, KOHYC, Wap, chepa,
ceyeHust (urypbl BpalleHus, NAOCKOCTb, KacatoLlascs
cihepbl, UMAMHAPA, KOHyCa, Nowadb MNOBEPXHOCTY
nupaMugpl, NpuU3Mbl, KOHYCa, LUWIMHAPE, niowanb
cthepsl, 06beM Ky6a, NPSIMOYrO/IbHOr0
napannenenuneda, nupamugsl, NpusMbl, LWAVHAPA,
KOHyCa, Llapa; YMeHune n3obpaxaTb MHOrOrpaHHUKA U
MOBEPXHOCTM BpalleHWsi, WX CeYeHUs OT PyKWU, C
MOMOLLBI0 YEPTEXHbIX MHCTPYMEHTOB U 3M1EKTPOHHbIX
CPeACTB; YMeHMe pacro3HaBaTb CUMMETPUIO B
MPOCTPaHCTBE; YMeHMe pacrno3HaBaTb MpaBU/IbHbIE
MHOFOr PaHHUKMW;

MPylr - YMEHME  OMEpupoBaTb  MOHATUAMM:
onpefeneHue, akcMoma, Teopema, CreficTere, CBOWCTBO,
NpU3sHak, [l0Ka3aTenbCTBO, PaBHOCW/bHbIE

(hopMy/IMPOBKM; YMeHWe (opmynmpoBaTb obpaTHOe U
MPOTMBOMO/IOXKHOE YTBEPXKAEHWNE, NPUBOAUTL NPUMEPBI
n KOHTPMpUMepbI, 1CMosb30BaThb MeTofq,
maTeMaTn4ecKoii NHOYKLUN; NPOBOANTL
AOKa3aTeslbHble PacCy>KAeHus nNpu peLlueHun 3ajad,
OLeHMBATb JIOrMYECKYHO MPaBU/IbHOCTb PaCcCYyXXAeHWI;
MPy2 - ymeHne onepupoBaTb NOHATUAMW: MHOXKECTBO,
MOAMHOXeCTBO, onepauuu Haf, MHOXXEeCTBaMu; YMEHMe
MCNONb30BaTb  TEOPETUKO-MHOXECTBEHHbIA — annapar
AN19 ONncaHnA peasibHbIX MPOLLECCOB U ABMEHUIA N NpW
pelleHnn 3agad, B TOM 4YuC/e W3 [PYruxX Y4debHbIX
npesMeToB;

MPy3 - yMeHWe onepupoBaTb MNOHATMAMU: rpad,
CBA3HbIA rpad), AepeBO, LMK, rpad Ha NAOCKOCTU;



YMeHVe 3afaBaTb M ONUCbIBATb rpadbl pasIMyHbIMU
crnocobamu; UCronb3oBaTb rpadbl NpY peLLeHnm 3a8ay;
MPy7 - ymeHWe onepupoBaTb NMOHATUAMMU: TOXAECTBO,
TOX[1eCTBEHHOe npeobpasoBaHue, ypaBHeHwWe,
HEepaBeHCTBO, CUCTeMa YpaBHEHWA W HepaBeHCTB,
PaBHOCU/IbHOCTb YPaBHEHWI, HEpPaBeHCTB W CUCTEM,
pauuoHanbHble, UppaunoHanbHble, MNoKa3aTe/bHbIe,
CTEMNeHHble, NIorapuMUYEcKrie, TPUroOHOMETPUYECKME
YpaBHeHWs, HEPaBEHCTBA N CUCTEMbI; YMeHMe peLuaTb
YPaBHEHWNS, HepaBeHCTBA W CUCTEMbl C MOMOLLbIO
Pa3NNYHbLIX NPMEMOB; peLlaTh YpaBHeHUs, HepaBeHCTBa
M CUCTEMbI C NapameTpoM; MPUMEHATL YpaBHEHWUS,
HepaBEeHCTBa, MX  CUCTEMbl  ANA peLleHus
mMaTemMaTMyeCKMX 3aga4y W 33day U3  Pas3/IMUHbIX
obnacTel HayKu 1 peasibHON XXN3HU;

MPyll -  ymeHwe  onepupoBaTb  MOHATUAMU:
KOMMNEKCHOe 4MUC/O, COMPAXKEHHbIE KOMMJIEKCHbIE
yucna, MoAynb W apryMeHT KOMIMJIEKCHOIo 4ucna,
(hopma 3anmncn KOMMIEKCHbIX Ymncen (reoMeTpuyeckas,
TPUrOHOMETPUYECKass UK anrebpavyeckas); YMeTb
NPOn3BOANTb apugmeTnyeckme [elcTBus c
KOMMMEeKCHbIMM  Yucnamn;  NpuUBOAUTL  MPUMEPBI
MCMONb30BaHUSA KOMMIEKCHBIX YKCen;

MPyl12 - ymeHne CBOOOAHO OMEPMPOBATL MOHATUAMM:
CpeAHee apumeTMyecKoe, MeauaHa, Hambosbluee K
HavMeHbllee  3HayeHus, pasmax,  Aucnepcus,
CTaHJapTHOE OTK/IOHEeHWEe [N OMUCaHWA YMCNOBbIX
[aHHbIX;  YMeHVWe  wuccnefoBaTb  CTaTUCTUYECKME
[aHHble, B TOM 4uCfie C MPUMEHEeHVEM rpafuyecKmnx
METOAOB M 3M1eKTPOHHbLIX CPeACTB;  rpaduyecku
nccnenoBaTb COBMECTHble HabMHOLeHWS C MOMOLLbHO



AuarpammM paccemBaHusa U IMHENHON perpeccuu;
MPy13 - yMeHMe HaxoAuTb BEPOSTHOCTU COObITWIA C
MCNOMb30BaHNEM rpagnMyeckux MeTOLOB; MPUMEHATb
0N peLueHns 3a1a4 (opMy/ibl CIOXKEHUS Y YMHOXEHUA
BEpOATHOCTE,  hOopMynly  MOMHON  BEPOSATHOCTW,
(hopmyny  bepHynnuM, KOMOMHATOPHble (aKTbl U
(OpMynbl;  OUEHMBaTb  BEPOATHOCTU  peasibHbIX
COObITW;  YMeHWe  OnepupoBaTb  MOHATUAMMU:
CllyyaliHas Be/nvyMHa, pacnpefenieHve BeposTHOCTEN,
maTeMaTn4ecKoe OXugaHue, AUCNepcus U CTaHAapTHoe
OTK/IOHEHWe  CNy4yaliHOW  BeMMUMHbLI,  (DYHKLMK
pacripefeneHns M MAOTHOCTM  PaBHOMEPHOTrO,
MokasaTe/IbHOr0 U HOPMaJlbHOro  pacrpegeneHui;
YMeHVE  MCMOSb30BaTb  CBOMCTBA  W3YYEHHbIX
pacripefeneHunii Ans pelleHust 3afad; 3HaKOMCTBO C
MOHATMAMMW:  3aKOH  6ONbLUMX — 4yucenl,  MeTOAbl
BbIOOPOYHbIX ~ MUCCMELOBaHWIA;  YMeHUe MNPUBOAUTb
npvMepbl  MPOSB/IEHNA 3aKOHa 60/bLIMX 4ucen B
MPUPOLHBIX U 0BLLECTBEHHBIX ABNEHUSX;

MPyl14 - ymeHue cBOGOAHO OMEpUpPOBaTb MOHATUAMM:
TOYKa, NpsAMas, MJOCKOCTb, MPOCTPAHCTBO, OTPE3OK,
Nyd, MAOCKWIA yron, ABYrPaHHbIN Yron, TpexrpaHHbIi
yron, nepecekaroLpecs, napasinesbHole 7
CKpelymBaroLLmecs  npsMble,  NapaiieNibHOCTb U
NneprneHANKYNAPHOCTL NPAMbIX U MIOCKOCTER, Yron
MeXay NPAMbIMUW, Yron MeXay NpPsMoi U NIOCKOCTbIO,
Yrofi Mexzy M10CKOCTAMU; YMEHVEe UCMo/b30BaTh Mpu
peleHnn 3ada4y  M3yyeHHble (akTbl U TeopeMbl
NNaHUMETPUK; YMeHWe OLeHNBaTb pa3Mepbl 00bEKTOB B
OKPY>KaroLLEeM MUpE; YMEHWE OrnepupoBaTb MOHATUAMMU:
MHOTOrpaHHWK, Ce4YeHre MHOrorpaHHIKa, npaBubHbIN
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MHOTOrpaHHuK, npusma, nupamuga, durypa u
MOBEPXHOCTb BPALLEHMSA, LUINHAP, KOHYC, Wap, cjepa,
pa3BepTKa MNOBEPXHOCTW, CEYeHUs KOHYca U LUINHAPA,
napanfenbHble OCU WM OCHOBaHMUIO, CeyeHue Liapa,
MIOCKOCTb, Kacarowascs Cjepbl, LUINHAPA, KOHYCa;
YMEHVE CTPOUTb CeYeHrie MHOrorpaHHu1Ka, n3obpaxarb
MHOTOrpaHHMKKN, (Urypbl 1 NMOBEPXHOCTU BpaLleHus,
NX CeYeHWs, B TOM YWC/E C NMOMOLLLIO 3/IEKTPOHHbIX
CpeacTs; yMeHue NMPUMEHATb CBOICTBa
reoMeTpUYecKnx Guryp, CamMOCTOATE/IbHO
(hopmyniMpoBaTb  OMpefeneHns  K3yyaeMblX  uUryp,
BblABUraTb rMMNOTE3bl O CBOWCTBaX W MpU3HaKax
reoMeTpuMyeckmx  uryp,  O6OCHOBbIBATb WK
ornpoBsepraTtb MX; YMeHVie NpPOBOAUTL KiacCcuuKalmio
(uryp No  pasMyHbIM  MNPU3HaKaM,  BbINOHATD
HeobXo4MMble JOMNOMHUTE/NbHbIE NOCTPOEHNS;

MPy15 - ymeHue cBOBGOAHO OMepUpoBaTb MOHATUAMU:
nnowaab urypbl, 06beM (Urypbl, BeMYMHA YIa,
paccTofHMe OT TOYKM [0 [M/I0CKOCTK, PacCTosAHWe
MeXay MNpAMbIMU, PacCTOSHME MEXZAY M/I0CKOCTAMMU,
nnowaas cgepbl, MAOWaLb MOBEPXHOCTU NUpPaMuAbI,
npuM3mbl,  KOHyca,  UWInHApa,  00beM  Ky6a,
NPsAMOYrofibHOro  napannenenvnega,  nupaMuabl,
npusMbl, UWAMHAPA, KOHYCa, Lapa; YMeHMe HaxoauTb
OTHOLLIEHNE 06BEMOB NOA0OHLIX Uryp;

MPy18 - ymeHue MoAenvpoBaThb peasibHble CUTyaLUn
Ha A3blKe MaTemMaTVKW; COCTaBMATb  BbIPaXeHUs,
YpPaBHEHWA, HepaBeHCTBA M UX CUCTEMbI MO YC/O0BUIO
3afaun, uUccnepoBaTb  MOCTPOEHHbIE  MOAEeNU C
NCMoNb30BaHVEM annapara anreobpbl,
MHTEPNPeTMPOBaTb MONYYEHHbIA pe3y/bTaT; CTPOUTb



41

mMaTeMaTnyecKme MoAen C MOMOLLBH FreOMETPUYECKIMX
MOHATM W BE/IMYMH, PeWaTb CBSI3aHHbIE C HUMMU
npakTM4yeckne 3afayun; COCTaBNATb BEPOATHOCTHYHO
MOZeNb N MHTEPNPeTMPOBaTb MOJYyYeHHbIA pe3ynbTarT,
peLiartb npuKnagHole 3agaun cpeacTeamu
MaTemMaTU4eCKoro aHaansa, B TOM 4uCne CounasibHO-
393 KOHOMMUWYeCcKOTON



2. CTPYKTYPA N COOAEP>XAHUVE YUEBHOI O NMPEAMETA

2.1. O6bem y4yebHOro npegmeTa 1 BUAbl y4eObHON paboThbl

Bug ydyebHoii paboThl O6bem B yacax
O6bem o6pa3oBaTeNbHON NporpamMmMbl y4ebHOro npegmerta 315
Ob6Aa3aTenbHaa ayguTopHasa Harpyska: 309
TEOpPeTUYECKNE 3aHATUSA, 241
B T.4. B JOpMe NPaKTUYECKOM NoaroToBKu —
NPaKTn4eCKne 3aHATUA, 68
B T.4. B (hopme NpaKTUYeCcKoM NoaroToBKu 40

nabopaTopHbIe 3aHATUS,

B T.4. B (hOpPME NPaKTNUECKOii NMOArOTOBKM
CamocTtoaTenbHas pa60Ta,

B T.4. B (hopMe MPaKTUYECKOI NOAroTOBKM

MHAUBUAYANbHbI NPoeKT —

MpomeXyTouHas aTTecTaumsa (3K3ameH) 6



2.2. TemaTM4YeCcKWUiA NniaH 1 cogepXxaHne ydebHoOro npeameTa

HanmeHoBaHWNe

pasaenoB v Tem

1
BeefeHune

CopepXaHue ydyeb6Horo martepunana n opmbl
opraHusaunn 4eaTeNbHOCTU oby4vato W nxcs

2
TeopeTuueckoe 3aHaTue. BBeaeHUe
MatemaTunKa B HayKe, TEXHUKE, 9KOHOMUKE,
MHOPMALMOHHBIX ~ TEXHOMOIMSX M MPaKTUYECKOW
LeaTenbHOCTU. Llenn 1 3agayum n3yyveHns mateMaTuku npu
0cBOeHUN npodeccuin CrMo

Pasgen 1. MoBTOpeHMe Kypca MaTeMaTMKMN OCHOBHOM WKOMbI

Tema 1.1.
Yucnan
BblUNCNEHWS.
BbipaxkeHns 1
npeo6pa3oBaHms

Tema 1.2.
["eomeTpns Ha
MI0CKOCTH

TeopeTuueckoe 3aHaTue. YHucna W BblUNCNEHUSA.
BbipaxxeHus 1 npeobpa3oBaHuns

[eiicTBuA Haf NONOXMTENbHbIMUA U OTpULLATENIbHBIMM
yncnamm, 00bIKHOBEHHLIMU N LECATUYHBIMU LPOOAMMU.
[lelicTBus  co cTeneHaMM, (OpMy/nbl  COKpPALLEHHOMO
YMHOXEHUS.

TEOpeTI/ILIECKOG 3aHATHE. reOMeTpl/lﬂ Ha MOCKOCTU

Buabl NNOCKMX Uryp 1 nx nnoLaan.

MpakTuueckoe 3aHaTue Nel. BbluMCNEHVE nowanen
MNOCKUX (ouUryp
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B Tom uuncne
Obbem npakTu-
B yacax yeckas

noaroToBKa

3 4
2 —
2 —
2 —
2 2

Koabl 06W X KOMMOETEHL NI 1
NNYHOCTHbIX, MeTanpegMeTUbl X,
npegMeTHbIX pe3ynbTaToB,
hopMMpoBaHUNID KOTOPbIX
cnoco6CcTBYeT 31eEMeEHT nporpaMmmbl
5

OK 01, /1P23, IP24, /IP25, MP1,
MP2, MP3, MP4, MP5, MP6, MP12,
MP13, MP17, MP18, MP19, MP614,

MPy19

OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, MNPy5

OK 04, OK 05, J1P8, J/1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TP61, P69,
MP612, NMPy14
OK 01, MK 1.5, /1P14, N1P23, JIP24,
NnP25, JIP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, P69, MNP612



Tema 1.3.
lMpoLeHTHbIe
BbIYMCNEHNA

Tema 1.4.
YpaBHeHUA n
HepaBeHCTBa.
CucTtembl ypaBHEHI
I HepaBeHCTB

TeopeTuueckoe 3aHsTue. [IPOLEHTHbIE BbIYUCIEHUA
MpocTble MPOLEHTHI, pasHble Crnocobbl WX BbIYUCIEHUA.
CnoXHble MPOLEHTHI

MpakTudeckoe 3aHaTMe Ne2. PelleHne 3a4a4 C NOMOLLbHO
MPOLEHTHBIX BbIYNCNEHUI

TeopeTuueckoe 3aHaTue. PalUVOHaIbHble YpPaBHEHWS,
HepaBeHCTBa, CUCTEMbl YPaBHEHWI 1 HEPaBEHCTB
PaBHOCWU/NbHbIE npeobpasoBaHus paLMoHaNIbHbIX
YpPaBHEHWIA W HepaBeHCTB MepBO cTemneHW. YacTHble W
o6Lme pelieHnss HepaBeHCTB. CUCTEMbI U COBOKYMHOCTU
HepaBeHCTB. CUCTEMbl YpaBHEHW W HePaBEHCTB Kak
maremaTuyeckme mMogenu peasibHbIX CUTYaLWiA.
KBagpaTHble YypaBHEHUs. MeTofbl peLieHnss CuUcTem
ypaBHeHWiA. HepaBeHcTBa BTOpOM cTeneHW. CUCTEMbl U
COBOKYMHOCTW HEpPaBEeHCTB, COfepXallime KBafpaTHbIiA
TPEXUNIEH.

MpakTuyeckoe 3aHaTue Ne3. BbINOMHEHWEe AeNCTBUI C
pauMoHa/ibHbIMU  ynucnamn.  PelleHWe  pauuoHasibHbIX
YpaBHEHWUIA, HepaBeHCTB, CUCTEM YpPaBHEHWUIA N HEPaBEHCTB
MepBO CTeMeHw.

MpakTuueckoe 3aHATue Ned. PelleHMe paunoHasibHbIX
YPaBHEHWIA, HepaBEHCTB, CUCTEM YPaBHEHWIA N HEPaBEHCTB
BTOPOI CTENEHN

TeopeTuueckoe 3aHaTue. MaTpuupbl 1 onpeaennTen.
MMoHATMA: MaTpuua 2x2 1 3x3, onpeaenuTeslb MaTpuULbl.

TeopeTnueckoe saHaTune. Metop Naycca
MeTog Maycca npy peLleHnmn CUCTEM IMHENHBLIX YPaBHEHWI
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OK 03, J/1IP26, MP8, MP17, P66

OK 03, JTIP26, MP8, MP17, INP66

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP63, MPy1,
MPy7

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

OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MNP63, IMNMPy7
OK 04, OK 05, /1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, INMPy1, MNPy17
OK 04, OK 05, J1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,



Tema 1.5.
BX0ZHON KOHTPO/b

KoHTponbHasa paboTa

Pasgen 2. MpAMble U NN0CKOCTM B MPOCTPaHCTBeE

Tema 2.1.
AKCUOMBbI
CTepPEOMETPUMN.

Tema 2.2.
MapannenbsHOCTb
NPAMbIX, NPAMON
M/IOCKOCTK

Tema 2.3. B3amHoe
pacnosioXKeHme
npsiMbIX B
NnpocCTpaHcTBe

Tema 2.4.
MapannensHoCcTb
MNOCKOCTEN.
lNepneHankynap-
HOCTb MPAMbIX U
NIOCKOCTEN

TeopeTudeckoe saHsaTue. AKCUOMbI CTEPEOMETPUN
CrepeomeTpua  [pocTeime  urypbl  NPOCTpPaHCTBA.
MMpefctaBneHss O  reOMETPUYECKUX  TenaX.  AKCUOMbI
CTEPEOMETPUM 1 CNEACTBUSA UX HUX.

TeopeTuueckoe saHatue. [apannenbHOCTb NPAMBIX, I'IpFIMOIZ
M M10CKOCTA

MapannencHble Npamble B NpocTpaHcTBe. [lapaninensHOCTb
MPSMO 1 NAoCKOCTW. Mpu3HaK napainesisHOCTU NPSMOi 1
nnockocTw. MapannenbHOCTb NAOCKOCTEN

TeopeTuyeckoe saHsTue. B3aMHOe pacnofioXKeHMe NPAMbIX
B NMPOCTPaHCTBE

CkpewmBatowecs npsmble.  Tpu  cnydyas  B3avIMHOMO
pacnonoxxeHna - npsamblX B MPOCTPaHCTBE. Yrnel ¢
COHarpas/IEHHbIMW CTOPOHaMW. Y TO/N MeXAy NPAMbIMA.
TeopeTnyeckoe 3aHATHE. I'IapanneanOCTb MNOCKOCTEM.
MepneHANKYSPHOCTb NPAMBIX U M/I0CKOCTEN

MapannenbHble NNOCKOCTU. TpU3HaK napannenbHOCTU ABYX
nnockocTeld. CBOICTBa NapanienbHbIX NI0CKOCTEN. TeTpasap
n napannenenuned.  MepneHaVKynapHOCTb  NPAMOA U
MNIOCKOCTW. I'Iapanneanble npsamble, nepneHanKyndapHble K
MI0CKOCTW.  TpM3HaK nepneHAVKYISPHOCTM  NpSAMOn U
NNOCKOCTU. Teopema O MNPSAMOW, MNEPNeHAVNKYNSAPHOA K
MNI0CKOCTHU
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MP55, MP56, MP57, MPy1, MPy7,
MPy17

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, P69,
MPy1, MPy14

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

MP30, MP31, MP33, MP36, MP37,

MPS55, MP56, MP57, INP61, INMP69,
MPy1, MNMPy14

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

MP30, MP31, MP33, MP36, MP37,

MPS55, MP56, MP57, T1P61, P69,
MPy1,MNMPy14

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

MP30, MP31, MP33, MP36, MP37,

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



Tema 2.5.
MepneHanKynap n
HaK/OHHbIE. YTO0N
MeXy NpAMoi 1
MNOCKOCTbIO

Tema 2.6.
[ByrpaHHbIA yron.
MepneHanKynap-
HOCTb M/I0CKOCTel

TeopeTnueckoe 3aHaTue. [NepneHANKYNAP N HaKIOHHbIE.
Yron mexxay npsiMoii U nNi10CKOCTbHO

PaccTosHMe OT TOYKW A0 MJIOCKOCTW. [eprneHauKynsp u
Hak/oHHas. TeopemMa O Tpex nepneHAMKynspax. Yron
MeXy MPSAMO 1 NNOCKOCTbHO.

TeopeTnueckoe 3aHATHE. ﬂ,ByrpaHHbIVI Yyro’n.
MepneHanMKyNApHOCTb MI0CKOCTEN

[ByrpaHHbIi yron. JIMHeRHbIA Yyron [ABYrpaHHOro yrra.
Mpu3Hak  NepneHAMKYNSpHOCTM  ABYX  M/IOCKOCTEIA.
MapannenbHoe  MPOEKTMPOBaHWE M €ero  CBOWCTBA.
OpToroHanbHOe MPOEKTpoBaHKe. Mnowaab OpTOroHaIbHOW
MPOEKLN.

MpakTuueckoe 3aHaTue Ne5. PelleHMe 33ga4y cC
NPYMEHEHNEM MPU3HAKOB W CBOWCTB MapanieNbHbIX W
nepneHANKYNAPHbIX NPSMbIX U NIOCKOCTel

MpakTuueckoe 3aHaTue No6. PelleHMe 3agay Ha
HaXOX[eHWe JBYrpaHHOro yrna

Pasgen 3. KoopguHaTbl U BEKTOPHI

Tema 3.1.
[eKapToBbl
KoopAuHaThl B
NpoCTpaHCTBe.
PaccTosaHue mexay

TeopeTunueckoe 3aHatue. [1pAMOYronbHas [eKapToBa
cucTeMa KOOpAMHAT B NPOCTPaHCTBE

lMpaMoyronbHaa [ekapToBa CUCTeMa KOoOpAMHaT B
MpocTpaHCcTBe. PacCTosHMe Mexay ABYMA  TOUKaMW.
KoopanHaTbl cepefuHbl 0Tpe3Ka
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OK 04, OK 05, /1P8, JTP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P61, P69,
MPy1, MPy14, MPy15

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P61, P69,
MPy1, MPy14, MNMPy15

OK 01, MK 1.2, JIP14, NP23, J1P24,
NnpP25, 1P26, MP1, MP2, MP3, MP4,
MPS5, MP6, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, 1NP61, MP69, MNMPy1, MNPy14
OK 01, MK 1.2, P14, /1P23, /1P24,
NnP25, P26, MP1, MP2, MP3, MP4,
MPS5, MP6, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, 1NP61, INP69, MNMPy1, MNMPy14

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, TP61, MP613,
MPy17



[BYMS TOUKaMW.

KoopanHaTthl

cepeamnHbl 0TpesKa

Tema 3.2.
BekTopsbl
MPOCTPaHCTBe.
Yron
BEKTOpaMMU.
CkanapHoe
npou3BeseHmne
BEKTOPOB

Mexay

TeopeTuueckoe 3aHsTue. BEKTOPbl Ha MIOCKOCTM U B
NpoCTpaHCTBe

[MoHATMe BekTOpa. BekTopbl Ha MMOCKOCTM U B
npocTtpaHcTee. Mogynb BeKTopa. PaBeHCTBO BEKTOPOB.
[elicTBuA Haf BekTopamy B npocTpaHcTee. [paswio
TpeyrosbHuKa, napannenorpamma, NNOMaHOM.
KomnnaHapHble BEKTOpbl, MpaBuI0  napainenenunesa.
KoopanHaTbl BEKTOpa Ha MIOCKOCTU M B MPOCTPaHCTBE.
[lencTBua Haf BEKTOpamu, 3afaHHbIMU KOOpAMHATaMK, Ha
MIOCKOCTU K B NpocTpaHcTBe. [lpocTeliline 3afjaun B
KoopAuHaTax

TeopeTuyeckoe 3aHaTMe. PasnoXeHWe BeKTopa Ha
MNIOCKOCTU U B NPOCTPaHCTBe

Pa3no)keHne BEKTOpa Ha MJIOCKOCTU M B MPOCTPaHCTBE MO
3afjaHHbIM  HanpasneHuam.  KoopauHaTtbl  BEKTOpa.
OpTOHOPMMPOBaHHbIN  6asnc. Pa3foXeHue BeKTopa Ha
M/IOCKOCTU 1 B NPOCTPAHCTBE MO 3alaHHbIM HanpasieHUAM.
Haxo)kaeHne KOOpAMHAT BEKTOPa B 33laHHOM 6asmce
TeopeTtuueckoe 3aHaTue. CKandapHoe npousBeaeHue
BEKTOPOB

CKanapHoe Mpou3BefeHMe BEKTOPOB, WCMONb30BaHWeE
CBOWCTB CKa/IApHOrO Mpou3BeAeHNs. YTon mexay ABYMs
BekTopamu. poeKuma BEKTopa Ha ocb. BbluncneHune yrnos
MeXay NpsAMbIMUA 1 NTIOCKOCTAMM.
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OK 04, OK 05, /1P8, J/IP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, TP61, MP613,
MPy17

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, MP613,
MPy17

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, MP613,
MPy17



TeopeTnyeckoe 3aHATUKE. BEKTopHO-KOOp,qVIHaTHbIVI
MeTOo[,
BeKTOPHO-KOOPAMHATHbIN MeToq,

MpakTuyeckoe 3aHsatue Ne7. [lpumeHeHne MeToda
KOOPAMHAT MPU  PELLEHUM MPAKTUKO-0PUEHTUPOBAHHbIX

3agau

Pasnen 4. OCHOBblI TPUTOHOMETPUU. TPpUTOHOMETPUYUYECKME PYHKLNMN

Tema 4.1.
TpuroHomeTpuye-
CKune (hyHKUMN
MPOW3BO/LHOIO YINa,
yncna. PagmnaHHaa u
rpagycHasa mepa yrna

Tema 4.2.
OCHOBHbIe
TPUTOHOMETpUYe-
CKMe TOoXKaecTBa
Tema 4.3.
dopmyrbl
npuBeLeHns

TeopeTnueckoe 3aHaTue. T PUTOHOMETPUYECKME (DYHKLMN
YMCNOBOrO aprymMeHTa

PagnaHHaa mepa yrna. 1oBOpPOT TOYKW BOKPYr Haudasia
KoopamHat. OnpedeneHne CuHyca, KOCMHYCa, TaHreHca u
KOTaHreHca. 3HaKM CUHyCa, KOCWHyCa, TaHreHca Wu
KOTaHreHca no 4eTBepTAM. 3aBUCUMOCTb MEXAY CUHYCOM,
KOCWMHYCOM, TaHreHCOM 1 KOTaHreHCoOM OJHOro n TOoro e
yrna

TeopeTuyeckoe 3aHATHE. OcCHOBHble
TPUTOHOMETPUYECKMNE TOXAECTBA

TpUroHOMEeTpUYECKMEe TOXKAeCTBa

TeopeTnueckoe 3aHaTre. POPMy/bl NPUBELEHNA

CUHYC, KOCWHYC, TAHTEHC W KOTAaHTeHC YIMoB a M - a.
dopMynbl NpUBEAEHNS
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OK 04, OK 05, /IP8, /P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, 1P61, MP613,

MPy1,MPy17

OK 01, MK 12, NIP14, NP23, NP24,
NP25, NP26, MP1, MP2, MP3, MP4,

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

MPy18

OK 04, OK 05, /1P8, /1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P65

OK 04, OK 05, J1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, INPy7

OK 04, OK 05, J1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, INMPy7



Tema 4.4.

CuHyC, KOCUHYC,
TaHreHc CyMMbI U
pas3HOCTM ABYX YI/0B
CVHYC 1 KOCUHYC
[BOINHOrO yrna.
dopmynbl
MOJIOBUHHOTO Yyrna

Tema 4.5.

PYHKUNN, NX
cBoicTBa. Cnocoos!
3alaHns (yHKUWi

Tema 4.6.
TpuroHomeTpuye-
CKMe DYHKLMK, nX
CBOICTBa U rpadumkm

TeopeTuueckoe 3aHatue. CUHYC, KOCUHYC W TaHreHC
CYMMbI 1 Pa3HOCTW ABYX apryMeHTOB

CUHYC 1 KOCUHYC CYyMMbI 1 Pa3HOCTM apryMeHToB. TaHreHc
CYMMbI 1 pa3HOCTW aprymeHTOB

TeopeTuyeckoe saHAaTe. POPMY/bl ABOMHOIO apryMeHTa
Mpeo6pa3oBaHMe ¥ BbIYACMEHWE UWUC/IOBBLIX 3HAYEHUI
TPUrOHOMETPUYECKUX  BbIPXKEHWIA C  MCMO/b30BaHUEM
(hopMyn  [ABOWHOrO aprymeHTa, (OpPMYN  MOHWKEHUS
CTeneHu

TeopeTunyeckoe 3aHATKUE. MMpeobpazoBaHne  CyMMbl
TPUTOHOMETPUYECKUX (DYHKLNIA

MpeobpazoBaHMe CyMMbl TOUTOHOMETPUYECKMX (DYHKLWIA B
npov3BefeHme 1 NPOuN3BEeLEHUS B CYMMY

TeopeTuueckoe 3aHatme. PYHKUMM, WX CBOWCTBA.
Cnocobbl 3agaHns (yHKLUMI

O6nacTb onpefenieHns 1 MHOXECTBO 3HaYeHW (YHKLWIA.
UETHOCTb,  HEYETHOCTb,  NEPUOLMYHOCTb  (PYHKLWA.
Cnocobbl 3agaHns GyHKLNI

TeopeTuyeckoe 3aHsTue. T PUrOHOMETPUYECKNE (DYHKLNM
Y = COS X, Y = Sin X, X CBOICTBA W rpatnku

Ob6nactb  onpefeneHns M MHOXECTBO  3HaYeHWiA
TPUrOHOMETPUYECKMX (PYHKUMIA. YETHOCTb, HEYETHOCTb,
MepUOANYHOCTb TPUTOHOMETPUYECKUX (DYHKLMIA. CBOMCTBA
M rpamkn yHKLUMIA Y = COS X, Y = Sin X.

TeopeTuueckoe 3aHaTUe. T PUTOHOMETPUYECKUE (DYHKLMN
y =1tg X, Y = Ctg X, X CBOWCTBa U rpafmkm

Ob6nactb  OnpefeneHnss U MHOXECTBO  3HayeHWl
TPUTOHOMETPUYECKUX (PYHKLUMIA. YETHOCTb, HEYETHOCTb,
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OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TPy7

OK 04, OK 05, JTIP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, T1Py7

OK 04, OK 05, /1P8, J/1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MNPy7

OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, IMP64, INMPy8

OK 04, OK 05, /1P8, JTIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, T1P65, Py8

OK 04, OK 05, /1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, T1P65, MNPy8



Tema 4.7.
MpeobpasoBaHue
rpagukos
TPUroOHOMETpUYec-
KUX PYHKLMIA

Tema 4.8.
TpuroHomeTpuye-
CKMe YpaBHeHusA n
HepaBeHCTBa

MepUOANYHOCTb TPUTOHOMETPUYECKUX (PYHKLMIA. CBOMCTBA
M rpadivkn (yHKUMIA y = tg X, y = ctg X.

TeopeTnueckoe 3aHsTwe. [lpaBuna npeobpasoBaHMs
rpauKoB TPUTrOHOMETPUYECKUX PYHKLMI

MpakTuueckoe saHaTue Ne8. [NpeobpazoBaHMe rpakos
TPUTOHOMETPUYECKNX (DYHKLWIA

MpakTnyeckoe 3aHATUE Ne 9. OnucaHwne
npon3BoACTBEHHbLIX MpoueccoB C MOMOLLbIO I’pa(*)l/IKOB

(hyHKLWMI

TeopeTnueckoe 3aHaTue. APKKOCUMHYC 4ucna. PelueHune
MPOCTeMLLINX YPaBHEHWIA COS X = a

MoHATMe apKKOCKHYCa Yncna. MpocTeiillee ypaBHeHUE COS
X=a

TeopeTnueckoe 3aHaTMe. APKCUHYC uyucna. PelleHue
MPOCTEMLLNX YPaBHEHWNIA SIN X = a

MoHATMe apKcKHYyca yncna. MpocTelilee ypaBHeHWe  Sin X
=a

TeopeTuueckoe 3aHsTue. APKTaHreHC 4ucna. PelleHne
NPOCTENLLINX ypaBHEHWI tg X = a

MoHATNEe apKTaHreHca yncna. MNpocTelillee ypaBHeHe  tg
X=a

TeopeTnueckoe 3aHaTne. APKKOTAHIeHC yncna. PelueHue
MpoCTeiLMX ypaBHEHUI ctgx =a

MoHATNE apKKOTaHreHca uucna. pocTeiillee ypaBHeHWe
ctgx=a

50

OK 04, OK 05, JIP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, 1P65, MPy8
OK 04, OK 05, /IP8, /P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TP65, MPy8
OK 01, MK 15, NIP23, N1P24, /P25,
MP1, MP2, MP3, MP4, MP5, MPS,
MP12, MP13, MP17, MP18, MP19,
MP65, MPy8S
OK 04, OK 05, /P8, NIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MPys,
MPy7
OK 04, OK 05, /IP8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MPy6,
MPy7
OK 04, OK 05, /P8, NIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P63, TPy,
MPy7
OK 04, OK 05, /P8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MPy6,
MPy7



Tema 4.9.
Cucrtembl
TPUroHOMeTpUYeC-
KX YpaBHEHWI

TeopeTuueckoe saHaTue. PelleHne TPUTOHOMETPUYECKUNX
ypaBHeHMM METOAOM pas3noXeHna Ha MHOXUTENN W
METOA0M BBEIEHWS HOBOW NepeMeHHOM

MeToL pasnoXeHWs Ha MHOXWTenn. MeTog BBeAeHUs
HOBOW MepeMeHHON.

TeopeTuueckoe 3aHsTue. PeLIEHNE TPUTOHOMETPUUYECKNX
YPaBHEHWIA C MOMOLLbH0 YHUBEPCaNbHOM NOACTaHOBKY
YHMBepcaanaﬂ TPUTOHOMETPUYECKasA NoACTaHOBKa
TeopeTnueckoe 3aHaTuHeE, OpHopoaHble
TPUrOHOMETPUYECKNE YPaBHEHMS NEPBOI 1 BTOPOI CTENEHN
OfHOpoAHble TPUrOHOMETPUYECKNE YPaBHEHWUS MEpPBOi
cteneHn. OfHOpPOAHblE TPUFOHOMETPUYECKME YPaBHEHUA
BTOPO CTeneHn

MpakTuyeckoe 3aHATHE Ne 10. PelueHuns
TPUTOHOMETPUYHECKNX ypaBHeHI/II7I OCHOBHbIMWN METOAAMU

TeopeTuueckoe  3aHaTue.  PelleHWe  NPOCTEMLINX
TPUTOHOMETPUYECKNX HEPABEHCTB

TeopeTnueckoe 3aHATHeE. PewieHne cucTem
TPUrOHOMETPUYECKUX YPaBHEHUIA

KoHTponbHasa paboTta

Pasnen 5. KoMmnneKcHble yucna
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OK 04, OK 05, /1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, IMPy7

OK 04, OK 05, /1P8, /1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TP63, IMPy7

OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, IMP63, MPy7

OK 04, OK 05, J1P8, /1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, IMP63, MPy7
OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, IMP63, MPy7

OK 04, OK 05, /1P8, J1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P63, MPy7



Tema 5.1.
KomnnekcHble yncna

TeopeTmyeckoe 3aHATUE. KoMnfiekcHble 4ucna B
anrebpanyeckoin hopme. "'eomeTpuyeckast MHTeprpeTalms
KOMMN/IEKCHOIo ymucna

MNoHsATME KOMM/IEKCHOT O yuncna. COI'IpFI)KeHHbIe
KOMMJIEKCHbIE YuCna, Moaynb U aprymeHT KOMI/IEKCHOIo
yncna. A]'IF86paVIl-IECKaﬂ ¢)opma 3anncm  KOMMMEeKCHOro
ynucna

TeopeTnueckoe 3aHaTue. |PUTOHOMETpPUYECKass (opma
3anncy KOMMMIEKCHOro ymcna. BosBefeHWe KOMMJIEKCHOIO
yncna B CTeneHb

TpuroHomeTpuyeckas opma 3anmcy KOMIMIEKCHOro Yncna
N 0ENCTBMS Hag HUMK

Teopetuueckoe 3aHaTme. KOMMNMEKCHble uyucna W
KBafjpaTHblE YpaBHEHUSA

PelleHVe KBafpaTHbIX YpaBHEHWIA C OTpULATE/IbHbIM
3Ha4YeHNEM ANCKPUMUHaAHTa

MpakTudeckoe 3aHaTne Nell. BbINOMHEHME pacyeToB C
NMOMOLLbIO KOMMNNEKCHBIX YKCEN

Pasgen 6. NMpousBogHas MYHKLUN, ee MTPUMEHEHUE

Tema 6.1.

[MoHaTKe
MPOU3BOLHOIA.
®opmy/bl 1 Npasuna

AnddepeHLmpoBa-
HUS

TeopeTuueckoe 3aHaTue. [locnenoBaresibHOCTU. Cnocoobbl
3afjaH1s1 U CBOMCTBA.

MocnepoBatenbHoCcT.  Cnocobbl  3afaHNs U CBOWCTBA
4MCNOBbIX NOCNeaoBaTeNlbHOCTEN. BeCKOHEUHO yobiBatoLLas
reomeTpuyeckaa nporpeccusa n eé€ cymma. BblumcneHue
4/1eHOB MOC/e0BaTe/IbHOCTY
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OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MNPy11

OK 04, OK 05, J1P8, J1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MNPy11

OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MNPy7, NPy 11

OK 01, MK 1.2, NIP23, /IP24, /IP25,
NP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MPy11, MPy18

OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, TPy9



Tema 6.2.
[MoHATHE O
HenpepbIBHOCTK

hyHKLMN.

TeopeTnyeckoe 3aHATHE. MoHATMe 0 npepene
rocnefoBaTeNlbHOCTK, npeaene yHKUMK

lNoHATME O npegene nocnefoBaTeNlbHOCTU. Teopembl O
npegenax nocnegosatenbHocTein. CBOMCTBA 6GECKOHEYHO
MasibIX N 6ECKOHEYHO 60/bLUMX BEIMYUH. [peden gyHKLumn
B TOYKE W Ha 6eCKOHeYHOCTU. TeopeMbl O Mpeaenax
(hyHKLWA. PackpblTe HeonpeaeneHHOCTEN.
Teopetuueckoe 3aHaTue. [lOHATME O I'IpOVI3BO,CI,HOI7I
hyHKUMM

3agaumn, npusoaALMe K NOHATUIO MPOM3BOAHONA. 3afaya O
CKOpoCTM  ABWXeHWs.  OnpefgeneHve  MPOW3BOLHOIA.
3aBUCUMOCTb Mexay HEenpepbIBHOCTLIO "
AnddepeHUMpYyeMOCTbIO. Cxema BblUMCNEHNA
MPOV3BOAHOM. MPON3BOLHbIE 3/1EMEHTAPHbLIX PYHKLMNA.
TeopeTuueckoe saHaTue. [1paBuna gnddepeHUmMpoBaHns
OcHoBHble npasuna auddepeHumposaHus. pon3BogHas
CNIOXKHOM 1 06paTHON (hYHKLWI

TeopeTuueckoe 3aHaTue. BblUMCNEHNE NMPON3BOAHBIX
BbluMcneHne  MPOM3BOAHbLIX € MOMOLWBH  NpaBus
AnddepeHUmpoBaHns

TeopeTuveckoe 3aHaTue. BblYMCNEHNE TMPOU3BOAHbBIX
CNIOXHbIX (DYHKLMIA

BbluncneHne Npon3BOAHbIX CNOXHbLIX PYHKLMIA
TeopeTuueckoe 3aHaTue. [lOHATME O HEMPEPbLIBHOCTY
yHKLMN

MoHATME HenpepbIBHOW (DyHKLUMKW. CBOMNCTBA HENPepbIBHOW
hyHKUMN. CBA3b  MeXAy  HernpepbiBHOCTbIO U
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OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, T1Py9

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

OK 04, OK 05, JTP8, NP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, 1NP64, MPyHO
OK 04, OK 05, JTP8, NP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, NP64, NPyHO
OK 04, OK 05, J1P8, NP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP64, MPytO
OK 04, OK 05, /1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P64, INPy8,
MPytO



Tema 6.3.
"eomMeTpuYeCKnin u
(hM3NYECKUIA CMbICN
NMPON3BOAHON

Tema 6.4.
MOHOTOHHOCTb
(OYHKUMKU. TOoukn
3KCTpemMyMma

ANDDEPEHUMPYEMOCTEIO  (DYHKUMM B TOYKe.  TOYKMK
paspbiBa. Knaccuumkaumsa To4ek paspbisa

TeopeTunueckoe 3aHsaTue. YpPaBHeHUe KacaTenbHOW K
rpacvky hyHKLMN

"feOMeTpMYEeCKniA CMbICN NPOU3BOAHON (DYHKLMM - YT0BOM
KO3(h(hMUMEHT KacaTeNlbHOM K rpadmky (yHKLUUKN B TOUKe.
YpaBHeHMe KacaTe/lbHON K rpadmky (yHKUMW. ANroputm
COCTaB/IEHMA YpaBHEHUSA KacaTe/IbHON K rpaduky (hyHKUMK
y=f(x)

MpaKTnyeckoe 3aHATHNE Nel2. PeLleHwne 3afad
(hM3MYECKOro  cofepXXaHuss € MOMOLLbD  MepBOW
NPOV3BOAHON

TeopeTuueckoe 3aHaTue. MOHOTOHHOCTb  (OYHKUMMW.
TOuKM 3KCTpemyMa

Bo3pactaHne 1 yb6biBaHME  (DYHKUMK, COOTBETCTBUE
BO3pacTaHusi U YO6bIBaHWUSA (PYHKLUMM 3HAaKy MPON3BOLHOMN.
3agaun Ha MakCUMyM 1 MUHUMYM.

TeopeTunyeckoe 3aHATHE. Mpoun3BoaHble BbICLLNX
nopsiAKoB

BTopas npou3BofHasA, eé reoMeTpuyveckuin u (rU3nYeckui
CMbIC/1. npOMSBO,U,HbIe BbICLLUMX NOPAAKOB.

TeopeTnueckoe 3aHaTue. [IPUMEHEHMe MPOU3BOLHOWA
BTOPOro NOpAAKa K NCCneaoBaHNo PYHKLMI

MpvMeHeHVe  MPOWM3BOLHON  BTOPOro  nopsgka K
NCCnefoBaHMIO  (PYHKUMM Ha BbINYKNOCTb rpamka u
HaxXoXXAeHne To4eK neperm6a
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OK 04, OK 05, N1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, INMP64, MNMPytO

OK 01, MNK 1.5, N1P23, NNP24, JIP25,
P26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, P64, NPyHO, MNMPy18

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, T1P64, TNPy8,
MPytO

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP64, MPyHO,
MPyHO

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P64, MPy8,
MPytO



Tema 6.5.
HaunbonbLuee n
HauMeHbLLUee
3HaYeHUs yHKUUN

TeopeTunyeckoe 3aHaTne. ACUMMOTOThI
[NoHATME aCMMNTOThI, Crnocoobl Nx onpepeneHns.

TeopeTuueckoe 3aHaTue. VccnegoBaHne QYHKUMA W
NMOCTPOEHME rpaurKoB

O6was cxema mccnefoBaHUs (YHKLUMWA U NOCTPOEHUS KX
rpamKos.

TeopeTnyeckoe 3aHATUE. Hanbonbllee M HaMMeHblUee
3HaYeHUs (PYHKLMK

HaxoxgeHne Havmb0Mblero M HaUMEHbLUErO 3HAYEHWUIA
(OYHKLMA.

TeopeTtuveckoe 3aHatue. [lpUMeHeHne I'IpOl/I3BO,£I,HOI7I
(hYHKLUMM NPU peLLeHnn 3a4ad Ha onTMMU3aLmio
HaxoXaeHne HambONbLUEr0 WM HaUMEHbLUEr0 3HAYeHWN
(hYHKLMIA NpU peLLeHnn 3a4ay Ha onTMMU3aLnio
MpakKTuMyeckoe 3aHATHE Ne 13. HaxoxaeHwne
ONTUMa/IbHOro pe3ynbTata C MOMOLLbIO MPOM3BOAHOM B
MNPaKTNYeECKNX 3ajayvax

Pasgen 7. MHOrorpaHHMK®M n Tena Bpaw,eHunA

Tema 7.1.
MHororpaHHble
yrnbl. Beinykble
MHOTrOrpaHHWNKN

Tema 7.2.
Mpu3ma

TeopeTnueckoe 3aHATUE. MHororpaHHble YInbl.
BbINyK/ble MHOTOrpaHHNKK

MHororpaHHble YInbl. MoHATNe MHOTorpaHHuKa.
Bbinyknble MHOrorpaHHukW. Teopema Oinepa. Pa3BépTka
MHOrorpaHHuKa. NpasuibHble MHOTOrpaHHNKK
TeopeTtuueckoe 3aHsTue. [pn3mMa
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OK 04, OK 05, /IP8, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, 1P64, MPytO

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, 1P64, MPy8,
MPytO

OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, 1NP64, MNPytO

OK 03, /1P26, MP8, MP17, NMP64,
MPytO

OK 01, MK 1.5, J/IP23, NIP24, JIP25,
NnP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, INMP64, MPyHO, MNPy18

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, MP6IO,
MPy14

OK 04, OK 05, P61, MNP6HO, MNMPy14



Tema 7.3.
Mapannenenunep,
Ky6. CeyeHue Kyba,
napannenenvnepa
Tema 7.4. Mupamunga

Tema 7.5.

bokoBas 1 nonHasa
NMOBEPXHOCTb
npu3mebl, NupaMmuabl

Tema 7.6.
CummeTpms B KyoOe,
napannenenvnege,
npv3me, Npamuae

OnpegeneHve npusmbl. [pamas 1 npasuibHas MNpU3MbL.
HaknoHHas npu3mMa. OCHOBHbIE 3/1EMEHTbI

TeopeTuueckoe 3aHaTue. [lapannenenvnes, Ky6
Mapannenenunes, CBOWCTBa MpPsAIMOYTo/ibHOro
napannenenunega, ky6. CeveHve Ky6a, napannenenunesa

TeopeTtuueckoe 3aHatue. [Mpammga

OnpefeneHve  nupamugbl.  [paBunibHas — nNUpamupa.
YceyéHHas nupamupa. TeTpasgp. OCHOBHble 3/1EMEHTI.
CeyeHvie nnpaMunbl.

TeopeTnyeckoe 3aHATUE. HaxoxXpgeHne  31emMeHTOB
MHOrorpaHHMKoB

TeopeTnueckoe 3aHaTne. bOKOBaA M NOMHAsA NMOBEPXHOCTb
NpU3Mbl, NMpammabl

Mnowagb O6GOKOBOM W MOMHOM MOBEPXHOCTU MPU3MBI,
nupaMmuabl

TeopeTnueckoe saHaTue. HaxoxgeHne 60KOBOI 1 NOMHOWA
MOBEPXHOCTU MPU3Mbl U MMPaMUabI

TeopeTuueckoe 3aHaTue. CUMMETpUA B Kybe,
napasinenenuneae, npusme, nNUpammae

CMMMeTpl/Iﬂ OTHOCUTEJIbHO TOYKMWN, rlpﬂMOI7|, N1OCKOCTW.
CvMMeTpus B Ky6e, Napannenenunese, npusme, nupamme
MpakTuueckoe 3auaTue Nel4d. [lpuMeHeHMe MeToAa
CUMMETPUN B 3aadax C NPakKTU4eCKUM COAEP>KaHNEM
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OK 04, OK 05, /P8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P61, MP610,
MPy14
OK 04, OK 05, /IP8, /P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP61, MP610,
MPy14
OK 04, OK 05, /P8, NIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P61, MP610,
MPy14
OK 04, OK 05, /18, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP61, MP610,
MPy14, MPy15
OK 04, OK 05, /P8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP61, MP610,
MPy14, MPy15
OK 04, OK 05, /P8, JTP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP61, MP610,
MPy14, MPy16
OK 01, MK 1.2, NIP14, /IP23, IP24,
NP25, NIP26, MP1, MP2, MP3, MP4,



Tema 7.7.
LinnnHap, ero
cocTaBnsatoLLme.
CeyeHve unnmHapa

Tema 7.8.
KoHyc, ero
COCTaBfAoLLE.
CeueHune KoHyca

Tema 7.9.

Y CeUeHHbI KOHYC.
CeyeHue yceyeHHOro
KOHyca

Tema 7.10.

LLlap n cihepa, nx
ceveHus

Tema 7.11.
bokoBasi 1 nonHas
MOBEPXHOCTb
UMIMHAPa, KOHYCa,
cthepbl

Tema 7.12.

Teopetuueckoe 3aHnsaTue. LINIMHAP W €ero OCHOBHble
anemeHTbl. CeyeHue UMNNHAPa

LIMnmvHAap v ero oCHOBHble 3/1eMeHTbl. OCHOBaHUA, BbICOTA,
obpasytoLas, pasBepTka. CeyeHns 1 pasBEPTKM LMIMHAPA.
OceBble CeveHNs 1 ceyeHuns, napasnefibHble OCHOBaHUIO
Teopetuueckoe 3aHsTme. KOHYC, €ro cocTasnstoLlue.
CeyeHue KoHyca

KoHyc 1 ero anemeHTbl. CeuyeHue KoHyca (mapannefibHoe
OCHOBaHUIO U NPOXofsLlee Yepe3 BepLUMHY), KOHWYECKME
ceyeHus. Pa3BepTKa KOHyca

TeopeTuueckoe saHATue. YCEUYEHHbI KOHyc. CeuyeHue
yCeYeHHOro KoHyca

YceueHHbIi KOHyc. Ero obpasytowas u BbicoTa. CeyeHue
YCEUYEHHOro KoHyca

TeopeTnueckoe sanaTue. LLlap 1 cihepa, nx ceyeHus

LLap w» cdepa. B3aumHOe pacronoxeHue cgepbl U
nnockocTn. CeyeHwne LWwapa, cdepsbl

TeopeTuueckoe 3aHaTue. bOKOBas 1 NosHas NOBEPXHOCTb
UMNMHAPa, KOHYCa, cdepbl
BokoBas 1 NonHas NOBEPXHOCTb LMMHAPA, KOHYCa, Cepbl

TeopeTuueckoe 3aHsTve. BOKOBaA 1 No/HasA NOBEPXHOCTb
nupamnipbl, NpU3Mbl
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MP5, MP6, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, 11P61, INMP610, MNMPy14, INPy16

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

MP30, MP31, MP33, MP36, MP37,

MPS55, MP56, MP57, T1P61, MNP610,
MPyl14

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

MP30, MP31, MP33, MP36, MP37,

MPS55, MP56, MP57, T1P61, MP610,
MPyl14

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,
MPy14

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

MP30, MP31, MP33, MP36, MP37,

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

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



bBokoBasa 1 nonHas
MOBEPXHOCTb
nMpamuapl, NPU3Mbl
Tema 7.13.
MoHATME 06 06beMe
Tena. OTHOLLeHne
06beMOB MOLOOHbIX
Ten

Tema 7.14.
Komb6uHavmm
MHOTOrpaHHUKOB U
Ten BpaLleHuns

bokoBasa 1 nosiHaa NOBEPXHOCTL NUpaMuzbl, NPU3MbI

TeopeTnueckoe 3aHaTue. [lOHATME 06 o06beme Tena.
OTHoOLLEeHNe 06beMOB MOAOOHbLIX TeN

O6bem Kyba 1 npamoyronbHoro napannenenunega. O6bem
npu3Mbl 1 LunvHapa. O6bembl NMpaMuabl N KoHyca. O6beM
Lapa. OTHoLLEHNE 06LeMOB MofoGHbIX  Ten.
"eomeTpryecKuii cMbicn onpedenvTens 3-ro nopsiaka
TeopeTuueckoe zanstue. KOMOMHAUMN MHOrOrpaHHVKOB
N Ten BpaLLeHms

KomOuHaummn reoMeTpmnyeckmx Ten

MpakTuueckoe 3aHaTMe  Nel5.  PelleHWe  3ajay
NPUKNAHOr0 XapakTepa Ha BblUMCNEHWE  MIOLAAeN
I'IOBerHOCTEVI reOMEeTPUYHECKNX TEN

MpakTuyeckoe  3aHaTMue Nel6.  PelleHMe  3agad
NPUKNaZHOTO  XapakTepa Ha  BblUWCIeHME  06BEMOB
MOBEPXHOCTEN reOMETPUYECKMX TEN

MpakTnyeckoe 3aHATUE Nel7. Mcnonb3oBaHue
KOM6I/IHaLI,I/II7I MHOrorpaHHMKoB W Ten BpalleHnsa B
NPaKTUKO-OPUEHTUPOBaHHbLIX 3ada4vyax
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N

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, /1P8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P61, MP610,
MPy14
OK 01, MK 15, P23, NIP24, NP25,
NP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP61, MP610, MPy14, MPy15,
MPy18
OK 01, MK 1.5, IP23, /P24, JIP25,
NP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, 1P61, MP610, MPy15, MPy18

OK 01, MK 1.5, NP23, J1IP24, NP25,
NnP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MPW, MP17,



Pasgen 8. MepBoo6pasHas QYHKUUN, ee NPUMEHEHUE

Tema 8.1.
MepBoO6pasHas
yHKunn. Mpasuna
HaX0XaeHus
repBoo6pa3HbIX

Tema 8.2.
HeonpeaeneHHbIi
NHTerpan

Tema 8.3.

Mnowwaab
KPVBO/TMHEHOM
Tpaneyun. dPopmyna
HbloTOHa -
NelibHuua

TeopeTnyeckoe 3aHATHE. I'Iep3006pa3Haﬂ yHKLMN.
MpaBuna HaxoXaeHns NepBooopasHbIX

3ajaya 0 BOCCTaHOB/IEHUN 3aKOHa ABVXXEHUA M0 U3BECTHOM
ckopocTu. TloHATME wHTerpupoBaHusd. O3HakoMIeHue C
MOHATUEM WHTerpasia M nepBoo6pasHO Ans  (PYHKUMK
y=f(X). PelleHne 3aga4y Ha CBA3b MepBOOOPA3HON U ee
NMPOV3BOAHONM, BbIUMC/EHNE MNEepPBOOOPa3HON NS [aHHOW
(yHKUMWM.  Tabnuua  opmyn AN HaXOXKAEHWS
nepBoobpasHbiX.  M3yyeHune  npaBuia  BbIYMC/IEHUS
nepBoo6pasHoi

TeopeTuueckoe 3aHaTue. HeonpeaeneHHbI WHTerpan.
HaxoxzeHve HeonpeseneHHOro nHTerpana
HeonpefenéHHbIin nHTerpan 1 ero cBoncTsa. IHTerpaabl ot
OCHOBHbIX 3/1eMEHTapHbIX (YHKUUIA. HenocpeAcTBeHHOE
WHTerpmMpoBaHve

TeopeTnueckoe 3aHaTue. HaxoxaeHve HeonpeneneéHHOro
MHTErpasa MeToA0M 3amMeHbl NepeMeHHON

WHTerpmposaHue (PyHKLMIA METOAOM 3aMeHbl NepemMeHHO
KoHTponbHasa paboTta

TeopeTuueckoe 3aHaTue. [lnowagb KPUBOMMHEHOM
Tpaneuun. dopmyna HbtoToHa - JlelibHMLa

3afaun, NpuBOAALLME K  MOHATUIO  OMNpefeneHHOro
WHTErpana - 0 BbIYMCNEHUM NNOWAAN KPUBOIUHENHOWA
Tpaneuun, 0  MepeMelLleHnn  TOYKM. MoHsATKE
onpeaenéHHoro WHTerpana. "eoMeTpUYeCcKuii 7
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MP18, MP19, MP21, MP36, MP42,

MP46, 11P61, MNP610, MNPy14, MNPy18

OK 04, OK 05, /1P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, T1P64, INPyHO

OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, 1NP64, MNMPyHO

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

OK 04, OK 05, J1P8, J1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, T1P64, MNPyHO



Tema 8.4.
BbluncneHue
ornpeaenieHHoro
NHTerpana

(hM3NYECKMIN CMbICN OMpeAeneHHoro uHTerpana. dopmyna
HbtoToHa— JleibHMua

TeopeTunyeckoe 3aHaTue. BbluMCneHue onpeaeneHHoro
MHTEerpaia

BbluncneHune MHTErpasioB MeToaoM HenocpeacTBeEHHOIO
MHTErpnpoBaHnA

TeopeTuueckoe 3aHaTue. BbluMcneHune onpeneneHHoro
MHTErpasia METOA0M 3aMEHbI HepeMeHHOVI

BbluncneHne MHTErpai1oB METOA0M 3aMeEHbI I'IepeMEHHOI7I
MpakTnyeckoe 3aHATKE Ne 18. PelueHne 3afad
reOMEeTPUYECKOrO COAEPXKAHUSA C MOMOLLbIO ONPEeAENEHHOrOo
MHTErpasa

MpakTnyeckoe 3aHATHUE Ne 19. PelleHwne 3afad
(PU3NYECKOr0 COAEpPXKaHWA C MOMOLLBI0  OMnpesen&HHOro
MHTErpana

Pasgen 9. CTeneHn n KOpHU. CTeneHHass QyHKUKMA

Tema 9.1.
CTeneHHas yHKUWS,
ee CBOMCTBa

TeopeTtuueckoe 3aHaTue. KOpHU n-oM CTeneHn u3
[eNCTBUTENbHOMO Yncna
MMoHATME KOPHSA N-0i CTeneHu U3 LeNCTBUTENbHOIO YnCa

TeopeTuueckoe 3aHaTue. PYHKUUN y = VX, NX CBOWCTBA
N rpaguKu.
dyHkumn y = VX 1x cBOCTBa 1 rpadukm.

60

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

OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, INMP64, TPyHO
OK0), MK 1.5, J/IP14, IP23, /1P24,

NnP25, J1P26, MP1, MP2, MP3, MP4,

MP5, MP6, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, P64, MPytO, MPyHO
OK 01, MK 1.5, N1P23, IP24, /P25,
NIP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP64, MPyO, MNPy 18

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP62, MPy6

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, 1P62, TPy,
MPys



Tema 9.2.

CBoOWCTBa CTEMEHN C
pauyoHabHbIM 1
AEACTBUTENbHbIM
noKasaTensimu

Tema 9.3.
PelleHune
MppaumoHabHbIX
YPaBHEHWIA 1
HepaBeHCTB

TeopeTuueckoe zaHaTue. CBOWCTBA KOPHS N-i CTEMEHW.
Mpeobpa3oBaHme BbIPKEHWI C KOPHAMMW N-0li CTENEHN
CBoiicTBa KOpHSi n-in  cTeneHwn.  [lpeobpasoBaHue
MppaLMOHabHbIX BbIPKEHNIA.

TeopeTnueckoe 3aHsTue. CTENEHW C pauUOHaIbHLIM U
[eACTBUTENbHbIM MOKa3aTeNsaMm

CTteneHu C LenbiMy nokasarensaMmu, nx conctea. CTeneHu ¢
pauuoHaNbHbIMU U [eACTBUTENbHBIMI NOKa3aTensMmn, ux
CBOWCTBa

Teopetuueckoe 3aHaTue. CTEMeEHHbIE, (i)yHKLU/II/I, nx
CBOWCTBA W rpagnku

OnpepeneHne cTeneHHon yHKUmM. CBOMCTBA U rpatvKum
CTeneHHbIX (DYHKLMIA B 3aBMCUMOCTY OT BMAA NOKa3aTess
TeopeTuueckoe saHaTue. [ papuyeckme MeToapl peLleHns
YPaBHEHWU W HEPABEHCTB, COLEPXaliMX CTerneHHble
(hyHKLMN

"pacmyeckmne MeTofbl peLleHns YpaBHEHWIA U HEPaBEHCTB,
COEepXKaLLMX CTerneHHble yHKLUA

TeopeTuyeckoe 3aHsiTue. PelleHne uMppaumMoHa/bHbIX
ypaBHEHWIA

PaBHOCWNBHOCTb UPPaLMOHa/IbHBIX YpaBHEHUIA. MeToabl UX
peLleHns. PelleHne nppauyoHabHbIX YpaBHEHWI
TeopeTnueckoe 3aHsTue. PelleHWe uMppaLNOHaIbHbIX
HepaBeHCTB

PaBHOCWBHOCTL MppaLMOHabHbIX HepaBeHCTB. MeTogpbl
UX peLleHuns. PelleHvie nppauyoHaibHbIX HepaBeHCTB

Pasgen 10. NMokas3aTenbHasas QYyHKLUSA
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OK 04, OK 05, J1P8, J1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, 1P62, INPy6

OK 04, OK 05, J1P8, JTP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP62, MNPy6

OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P62, P65

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P63, MNMP62,
P65, MNPy8

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP62, MP63,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, TP62, MP63,
MPy7



Tema 10.1.
NokasaTtenbHas
(hyHKLMA, ee
CBOWNCTBA
Tema 10.2.
PeLueHne
nokasarte/ibHbIX
ypaBHeHWI 1
HepaBeHCTB

Tema 10.3.
Cucremsl
nokasarte/ibHbIX
yPaBHEHUI

TeopeTuueckoe 3aHaTue. [10KasaTe/lbHble (YHKLUUN, WX
CBOWCTBa W rpatmku

CTeneHb C NPON3BOJIbHLIM AENCTBUTE/IbHLIM MOKA3aTeNEM.
MokasaTenbHas (yHKLWS, ee CBOWCTBA rpaduK.
TeopeTnyeckoe 3aHATUeE. PelleHne nokasaTe/bHbIX
YpaBHEHUI

PelueHue rnokasare/ibHbIX ypaBHEHWI METOLOM
ypaBHMBaHWS oKasaTenell, MeTO4OM BBEAEHUSI HOBOM

NepemMeHHOW.

TeopeTnyeckoe 3aHATUE. PelueHne nokasaTesibHbIX
HEPaBEHCTB

PelueHne nokasartesibHbIX HEPaBEHCTB

TeopeTuueckoe 3aHATUE. PelueHune CUCTEM

NOoKa3aTe/ibHbIX ypaBHeHvu7|

PelueHne cuctem nokasatenbHbIX ypaBHeHMVI
MpakTuyeckoe 3aHaTMe Ne20. PelleHMe MnoKasaTe/lbHbIX
YPaBHEHWI, CUCTEM YpaBHEHNI

MpakTuyeckoe saHaTue Ne21. PellleHMe noKasaTeflbHbIX
HEepaBeHCTB

Pasgen 11. Norapugmbl. Jlorapudmmyeckas hyHKLNA

Tema 11.1.
Norapugm yncna.
CsoiicTBa
norapungmos

TeopeTuueckoe sanatue. Jlorapugpm yncna

MoHsaTve norapudma umcna. OCHOBHOE JlorapupMmnyecKoe
TOXAecTBO. PopMy/ia nepexoda OT /I0rapuemMoB Nno OfHOMY
OCHOBaHWKO K forapumam Mo  Apyromy OCHOBAHWIO.
JecaTnuHble N HaTypasbHble norapudgmbl. peactasneHue
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OK 04, OK 05, /1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, T1P65, INMPy6

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, IMPO3, INMPy6,
MPy7

OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, NP63, MPy7
OK 04, OK 05, /1P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TP63, IMNMPy7
OK 04, OK 05, J1P8, J1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P63, MNPy7
OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P63, MNPy7

OK 04, OK 05, /1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P62, IMPy6



Tema 11.2.
Norapugpmunueckue
QYHKUMK, MX
CBOWCTBA U rpaumKm
Tema 11.3.
MpocTenLumne
norapugmMmyeckme
ypaBHeHus

Tema 11.4.
PelleHune
norapuMmyecKnx
HepaBeHCTB

norapugma ¢ NPon3Bo/IbHLIM OCHOBaHMEM Yepes3 JeCATUYHbIE
N HaTypa/ibHble.

TeopeTnueckoe saHaTue. CBOMNCTBA norapupmos
CsolicTBa norapugmos. NoraputmmposaHve 7
NOTEHLMPOBaHVe anrebpanyecknx BblpadXeHU. BbluncneHve
norapugma yumcsna ¢ Npon3Bo/bHbIM OCHOBaHUEM
TeopeTunueckoe sanaTue. JlorapuMmyeckmne yHKUMK, NX
CBOWCTBaA M rpagmkm

Jlorapudmuueckas (hyHKUWS, ee CBOWCTBA, rpaduk.

TeopeTu4eckoe 3aHATHE. I_IpOCTeVIUJI/Ie norapupmMmyeckme
ypaBHeHWS

MoHATUS  NPOCTENLINX  /IOrapUMUYECKUX  YPaBHEHWIA.
OCHOBHbIE TEOpeMbI NMPYUMEHeHNs MEeTO/0B
norapuMmMpoBaHns 1 NOTEHLMPOBAHMS.

TeopeTnueckoe 3aHsaTue. PelleHue norapmd)lelquKmx
YPaBHEHUA

MeTo[ 3aMeHbI NepemMeHHbIX

TeopeTuueckoe 3aHaTue. PelleHVWe norapmMmMYecKmnx
HepaBeHCTB
PeLLeHVe norapuMUUecKnX HepaBeHCTB

TeopeTuueckoe saHaTue. [ pauueckne MeTobl peLleHNns
YPaBHEHWNIA N HEPABEHCTB, COAEPXaLLUMX norapuMmyeckme
(DYHKLMN

PelleHve norapuMmUYecKMX YpaBHEHWA W HepaBeHCTB
(DYHKUMOHabHO-TpatyecKNM METOAOM.
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OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P62, MNMPy6

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P62, P65,
MPy8

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, 1P62, P63,
MPy7

OK 04, OK 05, /I8, NIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P62, MP63,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P62, MP63,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, NP62, MNMP63,
P65, MNPy8



Tema 11.5.
Cuctembl
norapuMnYecKmnx
ypaBHeHNI

Tema 11.6.
OnddepeHumposa-
HVe NoKasaTeNbHON U
norapnpmMmyecKom

(hyHKUMI

TeopeTnyeckoe 3aHATHeE. PelueHwne CUCTEM
NnorapuMmnYecknX ypaBHeHui

ANrOpPUTM peLUeHNs CUCTEMbI YpaBHEHMIA. PaBHOCU/TIbHOCTb
noraputMUYeCcKnX ypaBHEHWUIA N HEPABEHCTB
MpakTuueckoe 3aHaTue Ne22. [puMeHeHVe norapupma B
npupoae 1 TEXHUKE

TeopeTuyeckoe saHATue. OnddepeHympoBaHme
nokasaTe/lbHOW 1 NorapuMmUUecKoin PyHKLMI
BbluncneHuve MPOU3BOAHbIX MoKasaTe/IbHOo 7

norapnpmMmyeckor yHKUWi

Paspgen 12. MHoXecTBa. Q/IeMeHTbl Teopun rpados

Tema 12.1.
MHoOXecTBa

Tema 12.2.
I"padbl

TeopeTunueckoe saHaTue. MHOXeCTBa

[MoHATMe MHOXecTBa. [logmHoXecTBo. Onepauun c
MHO>XXeCTBaMU

MpakTuueckoe 3anstue Ne23. PelleHMe NPUKNagHbIX
3a7a4y C NMOMOLLIbIO Onepauuin ¢ MHOXKEeCTBaMm

TeopeTuueckoe sanatue. [ pagbl

MoHATMe rpaca. CBA3HbLIA rpad, AepeBo, UMKA rpag Ha
MNJOCKOCTU

MpakTuueckoe saHaTue Ne24. [puMMeHeHVe rpadoB K
PeLLeHnto 3aaay
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OK 04, OK 05, /1P8, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP62, MNP63,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, 1NP62, MP63,
MPy7

OK 04, OK 05, /1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MNPy®6, MPytO

OK 04, OK 05, /P8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MPy2
OK 01, MK 1.5, P23, NP24, /IP25,
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, MPy3
OK 01, MK 1.2, /IP23, /IP24, NP25,
NP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,



Pasgen 13. 31eMeHTbl KOMB6UHATOPUKU, CTATUCTUKU N TEOPUUN BEPOSITHOCTE

Tema 13.1.
OCHOBHbIe NOHATUSA
KOMOUHATOPWNKN

Tema 13.2.
BepoaTHOCTb
coObITUS

Tema 13.3.
OCHOBHble TEOPEMBI
Teopun
BEPOSTHOCTE

Tema 13.4.
JunckpeTHasn
CNyyaliHas

TeopeTnyeckoe 3aHATUe. OCHOBHbIe NOHATUA
KOMOMHaTOpUKWN. PelueHVe 3afad Ha MOACYET 4ucna
MepecTaHOBOK, COYETAHWUIA U pa3MeLLeHWiA

MepecTaHOBKY, pa3MeLLieHNs, coyeTaHuA

TeopeTuueckoe 3aHsaTue. BepoATHOCTL COBLITUA
CnyvaiiHblin onbIT. Cny4aitHoe cobbiTve. [poCcTpaHCTBO
aneMeHTapHbIX  mcxodoB.  Knaccudmkaums — COBbITUIA.
BeposTHOCTL  COObITUA  (K/acCUYecKoe, CTaTUCTUYECKOe
onpegeneHns). [JencTems Hag CoOObITUAMM

Teopetnueckoe 3aHsTue. OCHOBHbIE TEOPEMbl TeOpUu
BEpPOSTHOCTEN

CnoxeHve  BeposTHOCTel  HeszaBuUCUMblE  COOLITUS.
YMHOXeHVEe BEePOSTHOCTEN. Y COBHas BEPOSTHOCTb.
TeopeTuueckoe saHaTue. Popmyna baiieca. Popmyna
bepHynnu

dopMyna MONHOW  BepoATHOCTW, (opmyna  baiteca.
[MoBTOPHbIE UcMbITaHWA. Dopmyna bepHynnn
MpaKkTuyeckoe 3aHATUE Ne25. lNprmeHeHne
BEPOATHOCTHLIX METOZ0B MNPV pPeLleHUM NPaKTUYECKUX

3aja4

TeopeTnueckoe 3aHatue. [JINCKpeTHad  C/yyaiiHas
BE/IMYNHA, 3aKOH €ee pacrpegeneHna

65

MP18, MP19, MP21, MP36, MP42,
MP46, MPy3, MPy18

OK 04, OK 05, /1P8, J1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, NPy4

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

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

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

OK 01, OK 03, TK 1.2, /1P23, J1P24,
npP25, 1IP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP10, MP12, MP13,
MP17, MP18, MP19, MP21, MP36,
MP42, MP46, P68, NMPy13, MNMPy18

OK 03, /IP26, MP8, MP17, MP67,
MPy12



BE/NYMHA, 3aKOH ee
pacnpeaeneHus

Tema 13.5.
3agaun
maTemaTn4eckom
CTaTUCTUKN

Bugbl cnyvalHblX BennuuH. OrnipegeneHve AUCKPETHOM
C/lyYaliHOM BeNMYMHBI. 3aKOH pacnpefeneHns AUCKPeTHOM
CNyYaliHON BeIMUYUHBI. Ee 4nCnoBble XapaKTepuUCTUKK
TeopeTuueckoe 3aHaTue. 3afa4ym  MaTemaTU4ecKoM
CTaTUCTUKK.  CTaTUCTUYECKME  XapaKTepUCTUKN  paga
HabntofaeMbIX faHHbIX

BapvaunoHHbIn pag. MoanroH 4acToT ¥ rUcTorpaMma.
CTaTuCTMYeCKMe XapaKTepucTuKM psga HabofaemblixX
[AaHHbIX

MpakTuueckoe saHAaTMe Ne26. CocTaBfeHue Tabnuu u
AnarpaMmM Ha npakTuke

MpakTunueckoe 3aHaTue No27. HaxoXpgeHue cpegHuUx
XapaKTepUCTUK, HabNoAaeMbIX JaHHbIX Ha MPaKTUKe

Pasgen 14. YpaBHeHNda N HepaBeHCTBA

Tema 14.1.

Ob6wwme meToAb!
PeLLEHNS YpaBHEHWIA,
HepaBeHCTB, CUCTEM

TeopeTuyeckoe 3aHaTue. PaBHOCWU/ILHOCTb ypaBHeHMﬁ.
O6Lye MeToAb! peLleHns YpaBHEHWIA, CUCTEM.
OnpepgeneHnsi.  OCHOBHble  TeOPEMbl  PaBHOCMU/IbHbIX
nepexogax B YpaBHeHMsAX. O6LMe MeToAbl peLleHus
YPaBHEHWIA: Nepexof OT paBeHCTBa (PYHKLUMIA K PaBeHCTBY
aprymeHTOB AN MOHOTOHHbIX  (DYHKUMIA,  MeTofd
Pa3foXKeHNUs Ha MHOXWTENW, MeTOL BBELEHWS HOBOA
nepemMeHHOM, (hYHKLNOHa/IbHO-Tpadmyeckunii MeTog,
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OK 03, /P26, MP8, MP17, P67,
MPy12

OK 01, OK 03, MK 1.5, JZIP23, J1P24,
NnP25, IP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP10, MP12, MP13,
MP17, MP18, MP19, MP21, MP36,
MP42, MP46, MNP67, INMPy12, MNMPy18
OK 01, OK 03, T1K 1.5, JZIP23, J1P24,
NnP25, JIP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP10, MP12, MP13,
MP17, MP18, MP19, MP21, MP36,
MP42, MP46, TP67, INMPy12, MNMPy18

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, TP614, MPy1,
MPy7



Tema 14.2.
YpaBHEHMUA ~
HepaBeHCTBa C
MoAyem

Tema 14.3.
YpaBHeHUs 1
HepaBeHCTBa C
napameTtpamu

TeopeTuueckoe saHsTue. PABHOCU/IbHOCTb HEPABEHCTB
OCHOBHble  Teopembl  PaBHOCW/bHBLIX  Mepexojax B
HepaBeEHCTBaxX.

MpuMeHeHne  MeToda  WHTEPBAIOB  MPWU  PELLEHUM
HepaBeHCTB

MpakTuueckoe 3aHsTue Ne28. PelleHWe HepaBeHCTB
METOA0M NHTEPBAIOB

TeopeTuueckoe 3aHaTHe. YPaBHEHUS C MOAY/EM
OnpepeneHne  Moaynsd.  PackpblTme — mogynsa Mo
onpefeneHunto. TpocTelume ypaBHEHWS C  MOAY/EM.
[MprMeHeHWe paBHOCWU/IbHBLIX MepexoAoB B OnpeAesieHHbIX
TUNax ypaBHEHWI C MOAY/EM.

TeopeTnueckoe 3aHaTne. HepaBeHCTBa C MoLyieM
MpocTelilumMe HepaBeHCTBA C MoAynem. [puMeHeHue
paBHOCW/IbHBIX NepexoaoB B OMPeAeneHHbIX  Tunax
HepaBeHCTB C MOAY/IEM

MpakTuyeckoe 3aHaTMe Ne29. PelLeHMe ypaBHeHMVI C
MoAynem

TeopeTnueckoe 3aHaTue. YPaBHEHMA C NapamMeTpamu
3HakoMCTBO C MapameTpoMm. [lpocTelilume ypaBHEHUS C
napameTpomMm.
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OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, IP614, MPy1,
MPy7
OK 04, OK 05, /1P8, JTIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, T1P614, NPyl
OK 04, OK 05, J1IP8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TP614, INMPy1

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP614, MPy1,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP614, MPy1,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP614, MPy1,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP614, TMPy1,
MPy7



TeopeTnueckoe 3aHaTue. HepaBeHCTBa C NapameTpamu OK 04, OK 05, /1P8, /1P33, MP28,

MpocTeilune HepaBeHCTBaA C NapamMeTpoM 5 B MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TP614, MPy1,
MPy7
MpakTnueckoe saHatme Ne30. PelleHWe YypaBHEHMIN C OK 04, OK 05, J/1P8, JTIP33, MP28,
napameTpamm ’ - MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TP614, MNPy1,
MPy7

Tema 14.4. TeopeTnueckoe  3aHATMe. YPaBHEHUS C  ABYMS OK 04, OK 05, /1P8, /1P33, MP28,
YpaBHEHNA 1 nepeMeHHbIMM ) o MP30, MP31, MP33, MP36, MP37,
HepaBeHCTBa C iByMA MP55, MP56, MP57, IMP614, MPy1,

nepemMeHHbIMN MPy7, MNMPy8
TeopeTuueckoe 3aHaTue. HepaBeHCTBA C  [AByMA OK 04, OK 05, J1P8, JIP33, MP28,
repemMeHHbIMK ) . MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P614, MPy1,

MPy7, MNPy8
TeopeTuueckoe 3aHaTue. CUCTEMbl YPaBHEHWI C [BYMS OK 04, OK 05, J/1P8, NNIP33, MP28,
rnepemMeHHbIMM ) o MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP614, MNMPy1,

MPy7, MNMPy8
Teopetnueckoe 3aHaTue. CUCTEMbI HEPABEHCTB C [BYMS OK 04, OK 05, J1P8, J1P33, MP28,
nepeMeHHbIMM ) o MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TP614, MNPy1,

MPy7, MPy8

MpakTuueckoe  3aHaTue Ne31l. PelleHne  3afad
NPUKNAAHOTO XapakTepa, CBOAALMXCA K COCTaBNEHUHO 2 —
ypaBHEHNIA

OK 04, OK 05, MP63, INMP66, MrPy1,
MPy7, NPy8

68



MpakTuueckoe 3aHaTue Ne32.  PelleHne  3ajad
NPVUKNAAHOrO XapakTepa, CBOAALUMXCA K COCTaBEHUHO )
HEPaBEHCTB

MpakTnyeckoe 3aHATUE Ne 33. PelueHne 3ajad
NPMKNaaHOro XapakTtepa, CBOAALKMXCA K COCTaBNEHUIO

o 2

CHUCTEM ypaBHEHNN

MpakTuueckoe saHaTme Ne34. PellleHMe TeKCTOBbIX 3a4au

NPOecCMoHaIbHOI0 CoAepPXKaHus

2

KoHTponbHasa pa6oTa 1
MpomexyToyHaa aTTecTaumnsa (3IK3ameH) 6
Bcero: 315
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40

OK 04, OK 05, /P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MPOS3, P66,
MPy1, MPy7, MPy8
OK 04, OK 05, /IP8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P63, MP66,
MPy1, MPy7, MPy8, MPy18
OK 01, MK 1.5, P23, NIP24, NP25,
NP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, P63, P66, MPy1, MPy7,
MPy18



3. YC/N1oBA PEANNSALNN IMNMPOTIPAMMbI YYEBHOI O MNMPEAMETA

3/1. MaTtepuasibHO-TEXHNYECKOe obecrneyeHme

[ns ocBoeHMs nporpamMmmbl yyebHoro npeameta OOIlMy.07 Marematuka B
OBIMOY «K3MT» nmeeTcs yy4ebHblid kabnHeT «MaTeMaTuKa. CTaTUCTUKa.
[MomelleHe KabwmHeTa OCHaLLEHO TWMOBbIM 060pYyAOBaHMEM, B TOM 4uChe
crneumanM3vpoBaHHOM y4ebHON Mebenblo 1 cpeacTBamy 06yyeHus, HeoBX0AMMbIMM
A1 BbIMO/THEHNA TPeboBaHMI K YPOBHIO MOATOTOBKN 06YYatoLLMXCS.
OcHalleHne yyebHoro KabuHera:
- Mocafo4Hble MecTa Mo KOfnYecTBY 00yYaroLMXCS;
- paboyee MeCTO npernogasartens;
- YepTeXKHble UHCTPYMEHTbI: NIMHeNKa, 3NINMC, TPaHCNOoPTUP;
- CTEepeoMeTpuyeckune MoLenn MHOrorpaHHUKOB U Tef BpaLLleHus;
- 33flaHns 419 KOHTPO/bHbIX paboT;
- Mpo@eccroHa/IbHO-0PNUEHTUPOBaHHbIE 3aaHNS;
- 3K3aMeHalUWOHHble MaTepuasbl.

TexHN4YecKme cpeacraa 006y4veHUs:

- MepCcoHasIbHbIA KOMMNbIOTEP C NMLEH3NOHHBIM NPOrpaMMHbLIM 06eCreyeHneM;
- MPOEKTOP C IKPaHOM.

3abl:

BubnmnoTeka, YnTanbHbIN 3a1 C BbIXOAOM B CETb VIHTEPHET.

3.2. VIHhopMauMoHHOe obecriedeHmre peanmsaumm NporpaMmb

Ana peanusauyumn nporpammbl B 6ubnmMotedHom qoHge OBIMOY «KOMT»
MMEITCA MeyaTHble N 3M1EKTPOHHbIE 06pa3oBaTe/ibHble Y MH(OPMaLMOHHbIE PecypChbl
[J19 UCNONb30BaHNA B 06pa3oBaTe/lbHOM MpoLiecce.

3.2.1. OCHOBHbIE UCTOUYHUKN

1 Marematmka: anrebpa W Havasia MaTemaTMyecKoro aHanmsa, reomeTpus.
Anrebpa 1 Hayana maTemMatmyeckoro aHanmsa: 10 k.. 6a30Bblii YPOBEHb: YUYEOHUK B 2
yactax. Yacte 1 / A.l. Mopgkosuy, .B. CemeHos, J1.A. AnekcaHgposa, E.J1.
MappaxaeBa. - 2-e n3g., ctep. - Mocksa: pocselleHne, 2022.

2. MatemaTvka: anrebpa M Havana MaremaTMyecKoro aHanmsa, reoMeTpus.
Anrebpa 1 Hayana mateMaTuyeckoro aHanmsa: 10 k.. 6a30Bbl YPOBEHb: YYEOHNK B 2
yactax. Yacte 2 / A.l. Mopgakosuy, .B. CemeHoB, J1.A. AnekcaHgposa, E.J1.
MappaaxaeBa. —2-e u3g., ctep. —Mocksa : [pocselyeHne, 2022.

3. Marematuka: anrebpa v Havasa MaTteMaTU4yeckoro aHaamsa, reoMeTpus.
Anrebpa 1 Hayasa MaTemMaTM4ecKoro aHanmnsa: 11 Kn.: 6a30Bblii YPOBEHb: YYEOHUK B 2
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yactax. Yacte 1 / A.l. Mopgkosuy, M.B. CemeHoB, J1.A. AnekcaHgposa, E.JI.
MappaxaeBa. - MockBsa: NpocseLleHune, 2021.

4. MaTematuka: anrebpa M Hayana mMaTeMaTU4eCKOro aHaim3a, reoMeTpus
Anrebpa 1 Hayasia MaTeMaTU4ecKoro aHanmsa: 11 k.. 6a30Bbli YPOBEHb: YYEOHUK B 2
yactax. Yactb 2 / A.l. Mopgkosuy, .B. CemeHos, J1.A. AnekcaHgposa, E.J1.
MappaxaeBa. - Mocksa: NpocseLleHne, 2021

3.2.2. JlonoNnHUTeNbHbIE UCTOUHNKN

1 boromonos, H.B. MaTtematuka: y4ebHUK O/19 CpefHero npodeccroHaibHOro
o6pasosaHusi / H. B. boromonos, M. . CamoiineHko. — 5-e u3f., nepepab. u gon. —
MockBa: W3patensctBo HOpaitT, 2024. — 401 c¢. — (lMpodeccroHanbHoe
obpasoBaHne). — ISBN 978-5-534-07878-7. — TeKCT . 3NMEKTPOHHbIA [/
O6pasoBatenbHas nnatgopma KOpaiT [cainT]. — URL: https://urait.ru/bcode/536607

2. boromonos, H. B. MatemaTtuka. 3aayn C peLleHnamun: y4yebHoe nocobue ans
cpeaHero npoteccrnoHanbHoOro obpasosaHus / H. B. boromonos. — 2-e n3g., ucnp. v
pon. — MockBa: WM3patensctBo HOpait, 2024. — 755 c¢. — (IMpodeccrnoHanbHoe
obpazoBaHne). — ISBN 978-5-534-16211-0. — TeKCT: 9MeKTPOHHbIA //
O6pasoBaTenbHasa nnatgopma KOpainT [canT]. — URL.: https://urait.ru/bcode/544899

3. boromonos, H. B. eomeTpusi: ydebHOe nocobve ANd  CpefHero
npoeccnoHanbHoro obpasosaHus / H. B. boromonos. — Mocksa: W3aatenscTeo
FOpaiit, 2024. — 108 c. — (IMpodheccnoHansHoe obpaszoBaHme). — ISBN 978-5-534-
09528-9. — TeKCT: 3aNeKTPOHHbIN // Obpa3oBaTenbHas nnaTgopma KOpant [canT]. —
URL.: https://urait.ru/bcode/536961

3.2.3. VIHTepHeT-pecypchbl

1 EanHaa Konnekumm uUmgpoBbIX 06pa3oBaTe/ibHbIX PECYPCOB [DNEKTPOHHbIN
pecypc] URL.: http://school-collection.edu.ru/

2. Poccuitickasi  anekTpoHHas  WwKona  [OnekTpoHHbIA  pecypc]  URL:
https://resh.edu.ru/

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

4. Pewy EI'9 [OnekTpoHHbIV pecypc] URL: https://ege.sdamgia.ru/
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4. KOHTPOJIb 1 OLUEHKA PE3YJIbTATOB OCBOEHNA YYEBEHOIO
NMPEOMETA
KOHTpOnb 1 OLeHKa pe3ynbTaToB OCBOEHMS YUYeBHOro npeAMeTa PacKpbIBatoTCS
Yepe3 AWUCLMNAVMHAPHbIE Pe3yNbTaTbl, HampaBNeHHble Ha (OPMMPOBaHME OBLLUUX U
NPOEeCCMOHA/IbHBIX KOMMETeHUMUI A MO pasgenam M TeMam COfEPXXaHust yyeGHOro

MaTepuana.

Ob6uasn /
npogeccnoHasbHas
KoMneTteHUMNA
OK 01. BbibupaTb cnocobsl
peLLeHuns 3aja4

NpogecCUOHaIbHOM
[eATeNlbHOCTH
NPUMEHUTENBHO K PasfIMYHbIM
KOHTEKCTaMm

Pasgen / Tema

BepgeHune
Pasgen 1, Tema 1.2

Pasgen 2, Tema 2.6

Pasgen 3, Tema 3.2

Pasgen 4, Tema 4.7

Pasgen 5, Tema 5.1

Pa3gen 6, Tema 6.3, Tema 6.5

Pasgen 7, Tema 7.6, Tema
7.14
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Tunbl OLEHOYHBIX

MepONpuUATHNIA

MWHU-COUYMHEHNE
TecTupoBaHue

YCTHbI onpoc
MpeacTaBneHne  pesynbTaToB
npaKTUYecKnx paboT

BX0AHOI KOHTPO/b
TecTupoBaHue

YCTHbI onpoc
MaTeMaTU4eCKnin ANKTaHT
MNpefcTaBneHve pesynbLTaToB
npaKTUyecknx paboT
KoHTponbHas paboTa

YCTHbIA onpoc
MpeacTasneHne  pe3ynbTaToB
MpaKTUYecKnx paboT
KoHTponbHas pabota
TecTupoBaHue

YCTHbII onpoc
MaTtemaTn4ecKunin AUKTaHT
MpeacTasneHne  pesynbTaToB
NpaKTUYecKnx paboT
KoHTponbHas paboTta

YCTHbI onpoc

MpeacTasneHne  pesynbTaToB
MPaKTUYecKmx paboT
TecTupoBaHue

YCTHbIiA onpoc
MaTtemMaTu4ecKnin AUKTaHT
MpencraBneHne  pesynbTaToB
MpPaKTUYecKnx paboT
KoHTponbHas paboTta
TecTupoBaHue

YCTHbIA onpoc
MatemaTnyecKnin AUKTaHT



OK 03. TlnaHupoBaTb U
peasin3oBbiBaTb COBCTBEHHOE
NpoeccnoHasibHoe 7
JMYHOCTHOE pasBuTue,
npeanpUHMMaTENbCKYHO

[eATeNIbHOCTb B
npoeccnmoHanbHo  cdiepe,
MCNOMb30BaTb  3HaHMS MO
npaBoBOo U  (PUHAHCOBOWA
rPamoTHOCTN B pPas/INUHbIX
YKM3HEHHbIX CUTyaUmMsX

OK 04. AddexTnBHO
B3aVIMO/IeCTBOBATb 7
paboTatb B KOJMEKTVBE MU
KomaHze

Pasgen 8, Tema 8.4

Pasgen 12, Tema 12.1, Tema
12.2

Pazgen 13, Tema 13.3, Tema
135

Pasgen 14, Tema 14.4

Pasgen 1, Tema 1.3

Pa3gen 6, Tema 6.5

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

Pasgen 1, Tema 1.1, Tema 1.2,
Tema 14

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
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MpeacTasneHve  pesynbTaToB
MpaKTUYeckmx paboT
KoHTponbHas pabota
TecTupoBaHue

YCTHbI onpoc
MpeacTaBneHne  pesynbTaToB
npaKTUYecknx pabot
KoHTposnbHas pabota

YCTHbI onpoc

MpeacTaBneHne  pesynbTaToB
NPaKTUYecKnx paboT
TecTupoBaHue

YCTHbIN onpoc
MpencTaBneHe  pesynbLTaToB

MpaKTUyecknx paboT
KoHTponbHas paboTa

YCTHbIN onpoc
MpeacTaBneHne  pe3ynbTaToB
MpaKTUYecKnx paboT
KoHTponbHas paboTa
BxofHoOW KOHTPO/b

MpeacTaBneHve  pesynbTaToB
npaKTUyeckmx paboT
TecTupoBaHue

YCTHbIN onpoc
MaremaTuyecKuii AUKTaHT
MpescTaBneHne  pesy/nbTaToB
MpakTUYecknx pabot
KoHTponbHas paboTa
KoHTponbHas pabota
MpeacTaBneHne  pesynbTaToB
MPaKTUYecKmx paboT

BX0HON KOHTPO/Ib

MpeacTasneHne  pesynbTaToB
npaKTUyecknx pabot
TecTmpoBaHue

YCTHbIA onpoc
MpeacTaBneHne pesynbTaTos

MpaKTUyecknx paboT
KoHTponbHas paboTa

YCTHbIN onpoc
MpenctaBneHvie  pesynbTaToB
MpakTUYecknx paboT
KoHTponbHas paboTta



OcyLecTBNATbL
MUCbMEHHYO
KOMMYHVKaL0
rocyapCTBeHHOM
Poccuiickon  ®efepaumm
0CO6eHHoCTel

Pasgen 4, Tema 4.1, Tema 4.2,
Tema 4.3, Tema 4.4, Tema 4.5,
Tema 4.6, Tema 4.7, Tema 4.8,
Tema 4.9

Pasgen 5, Tema 5.1

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

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

Pasgen 8, Tema 8.1, Tema 8.2,
Tema 8.3, Tema 8.4

Pasgen 9, Tema 9.1, Tema 9.2,
Tema 9.3

Pasgen 10, Tema 10.1, Tema
10.2, Tema 10.3

Pasgen 11, Tema 11.1, Tema
11.2, Tema 11.3, Tema 11.4,
Tema 11.5, Tema 11.6

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 1.2,
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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YCTHbIA onpoc
MpeactaBneHne  pesy/bTaToB
npaKTUYecKmx paboT
KoHTponbHas paboTa

YCTHbI onpoc
MpeacTaBneHne  pesy/bTaToB
MpakTU4ecknx pabot

YCTHbI onpoc
MNpencTasneHne  pesynbTaToB
MPaKTUYeCcKmXx paboT
KoHTponbHas paboTta

YCTHbI onpoc
lNpencTaBneHne  pesynbLTaToB
MpaKTUYecknx paboT
KoHTponbHas pabota

KoHTponbHas pabota
MMpeactaBneHne  pesynbTaTos
NpaKTUYeCKnx paboT

YCTHbIN onpoc

KoHTposbHas paboTta
MatemaT1yecKunii AUKTaHT
KoHTposbHas pabota
MpeacTasneHne  pesynbTaToB
MpaKTUYecknx paboT

YCTHbIA onpoc
MaTtemMaTU4ecKNin QUKTaHT
KoHTponbHas paboTa
MpeacTaBneHne  pesynbTaToB
NpaKTUYecKnx paboT

YCTHbIA onpoc
MpencrasneHne  pesynbTaToB
npaKTUYecKnx paboT

YCTHbIA onpoc

KoHTponbHas pabota
MaTeMaTnyecKuii ANKTaHT
KoHTposibHas pabota
MpeacTaBneHne  pesynbTaToB
npaKTUYeckmx paboT

BX0OAHOM KOHTPO/b

MNpefcTaBneHne pesynbTaToB
MpaKTUYecKnx paboT
TecTupoBaHue

YCTHbI onpoc
MaTeMaTUYeCKNn ANKTaHT



counasibHOro
KOHTEKCTa

KY/IbTYPHOT0

Pasgen 3, Tema 3.1, Tema 3.2

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

Pa3gen 8, Tema 8.1, Tema 8.2,
Tema 8.3, Tema 8.4

Pazgen 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, Tema 11.6

Pasgen 12, Tema 12.1, Tema
12.2

Pasgen 13, Tema 131

Pasgen 14, Tema 14.1, Tema
14.2, Tema 14.3, Tema 14.4
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MpencTaBneHe  pesynbTaToB
MpaKTUYecKnx paboT
KoHTponbHas pabota
TecTupoBaHue
MpefcTaBneHne  pesynbLTaToB
npaKTUyecKnx paboT
KoHTponbHas paboTta
KoHTponbHas paboTta
MpencTaBneHne pesynbLTaToB
NPaKTUYecKnX paboT

YCTHbIA onpoc
[NpeacTaBneHne  pesynbLTaToOB
NpaKTUYecKnx paboT

YCTHbIA onpoc

KoHTponbHas paboTa
lNpefcTaBneHne pesynbLTaToB
MpaKTUYeckmx paboT

YCTHbIA onpoc
MaTeMaT1yeCcKnin AUKTaHT
KoHTponbHas paboTta
MpencTaBneHne  pesynbTaToB
NpaKTUYecKnX paboT

MatemaTuyecKnin AUKTaHT
KoHTposbHas pabota
MpeacTaBneHne  pesy/bTaToB
MPaKTUYeCKMX paboT

YCTHbIN onpoc

KoHTposbHas paboTa

YCTHbIn onpoc

KoHTponbHas paboTa
MpeacTaBneHne  pesynbTaToB
MPaKTUYecKmx paboT

YCTHbIN onpoc
MaTtemaTnyeCcKnin ANKTaHT
KoHTponbHas pabota
MpeacTaBneHne  pesynbTaToB
MpaKTUYeCcKmnx paboT
MaTtemaT1yecKnii ANKTaHT
MpeacTaBneHne  pesy/bTaToB
MpaKTUYecKnx pabot

YCTHbI onpoc
MatemaT1yecKunii AUKTaHT
KoHTposbHas paboTta

YCTHbIN onpoc
MatemaTnyecKnin AUKTaHT



MK 12 OnpegenaTtb
nocnefoBaTe/IbHOCTb n
ONTUMa/bHbIE cnoco6sbl
MOHTaXKa KOHTPO/IbHO-
N3MepUTeNbHbIX NPUOOPOB U
3NEKTPUYECKNX CXeM
Pas3INYHbIX cucTem
aBTOMaTUKK

NnK 15 YuntaTb
ANeKTpuYecKme CXEMbl
NOAK/NHOYEHNA  KOHTPOJIbHO-

N3MEPUTENbHLIX MPMBOPOB 1
CMCTEM aBTOMATUKM

Pasgen 2, Tema 2.6

Paspen 5, Tema 5.1

Pasgen 7, Tema 7.6

Pasgen 12, Tema 12.2

Pasgen 13, Tema 13.3

Pasgen 1, Tema 1.2

Pasnen 4, Tema 4.7

Pasgen 6, Tema 6.3, Tema 6.5

Pasgen 7, Tema 7.14

Pasgen 8, Tema 8.4

Pasgen 12, Tema 12.1

Pasgen 13, Tema 135
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KoHTponbHas paboTa
MpeacTaBneHne  pes3ynbTaToB
npaKTUyecknx pabot

YCTHbIN onpoc
MaTtemaTnyecKuii UKTaHT

KoHTponbHas paboTa
MpefcTaBneHne  pesynbTaToB

NPaKTUYeCKnX paboT

TecTupoBaHue

YCTHbIN onpoc
MpeacTasneHne  pesynbTaToB
NpaKTUYecknx paboT

YCTHbIA onpoc
MpencraBneHne  pesynbTaToB
MpaKTUYecKnx pabot
KoHTponbHas pabota
MpeacTaBneHne pesynbLTaToB
npaKTUyecknx pabot

YCTHbIN onpoc
MpefcTaBneHne  pesy/bTaToB
MpaKTUYecKnx paboT
KoHTponbHas paboTa
MpencTaBneHne  pesynbTaToB
NpaKTUYecKnx paboT

BX04HON KOHTPO/b
MpeacTaBneHne  pesy/nbTaToB
MPaKTUYecKMX paboT
KoHTponbHas pabota

YCTHbIA onpoc

KoHTponbHas paboTta
MpencrasneHne  pesynbTaToB
npaKTUyecknx paboT

YCTHbIN onpoc

KoHTposbHas paboTa
MpeacTaBneHne  pesynbTaToB
npaKTUyecknx paboT
MaTtemaTnyecKnin AUKTaHT
KoHTponbHas paboTa
MNpencTaBneHve  pesynbTaToB
MpaKTUYecKmx paboT

YCTHbI onpoc
MaTeMaT14YeCKUi AUKTaHT
MpencraBneHne  pesynbTaToB
npaKTUyecknx pabot

YCTHbIn onpoc



Pasgen 14, Tema 14.4

77

MaTteMaTnyecKunii SUKTaHT
KoHTponbHas paboTa

YCTHbI onpoc

KoHTponbHas pabota
MpeacTaBneHne  pe3ynbTaToB
npakTUYecKnx pabot
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