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1. OBWAA XAPAKTEPUCTUKA PABOYEN MPOrPAMMbI
YUEBHOIO NMPEAMETA

1.1 MecTo y4yebHOro npeameTa B CTPYKTYpe OCHOBHOW NpoeccuoHasibHOM
obpasoBaTes/ibHOM NporpaMmmbl

YuebHbll  npeameT  «MaTemaTuka»  ABNSeTCA  0053aTeNIbHOW  4acTbHO
o6LLeo6pa3oBaTe/IbHON NOATOTOBKM OCHOBHOW MpodieccnoHanbHOM o06pa3oBaTe/ibHOM
nporpammbl - NporpammMbl NOArOTOBKN KBaNN(MUMPOBAHHbLIX paboumnx, cnyxaumnx no
npogeccum 09.01.03 Onepatop MHHOPMALMOHHbLIX CUCTEM N PECYPCOB.

1.2. Llenn v nnaHnpyemble pe3ynbTaTbl 0CBOEHMA Y4eOHOro npegmMmera

1.2.1 Llenn ocBOeHUS y4ebHOro npeameTa

CogepxaHue nporpaMmmbl yyebHOro npegmera «MaremaTvMka» Hanpas/ieHO Ha
[JOCTUXKEHME pe3yibTaTOB ero n3yyeHns B COOTBETCTBUN ¢ TpeboBaHMAMM PTOC COO
C y4yeTOM npodeccnoHanbHom HanpasneHHocTn ®FOC CMO.

OCHOBHbIMY LeNsiMN U3yvyeHUs yyebHoro npepgmeta «MaTtemaTuka» ABNAKOTCA
(hopMMpoBaHME MaTeMaTUYeCcKMX MOHATUA U (DYHKLWUOHA/NbHOW MaTemMmaTU4yecKoin
rpamMoOTHOCTU: YMEHMA pacno3HaBaTb MaTeMaTM4yecKue acnekTbl B  peasibHbIX
YXXU3HEHHbIX CUTYyaUUsaX WU MPU U3YYEHUN APYTUX y4YeOHbIX NpeaMeToB, MPOSB/EHUS
3aBMCMMOCTEN M 3aKOHOMEpPHOCTeR, (hopMynmMpoBaTb WX Ha S3blKe MaTeMaTuKu U
co3jaBaTb MaTemMaTuyeckne Mogenn, NPUMEHATb OCBOEHHbIN MaTeMaTUYeCKUil annapar
ANA pelleHna NpakTUKO-OPUEHTUPOBAHHbLIX 3afay, MHTepnpeTMpoBaTb U OLEHUBATb
NoNy4YeHHbIe pe3ynbTaThl.



1.2.2 NMnaHupyemMble pe3ynbTaTbl 0CBOEHNSI y4eOHOro npeameTa
Oco60e 3HayeHne yyebHbI NpeaMeT UMeeT Npu GopMUPOBaAHUN U Pa3BUTUM 06X N NPOGECCUOHANbHBIX KOMMNETEHLNN,
a TaKXXe COOTBETCTBYHOLINX UM pe3ynibTaTam 06yyeHumsa cornacHo @rOC COO.

MnaHupyeMble pe3ynbTaTbl 06yUYeHUS

KomneteHynn (OK, MK)

OK 01. BblbupaTb C€rocobsl
peLLeHns 3afau
npoheccroHabHOA
[eATeNbHOCTA MPUMEHUTENBHO K
pasfIMYHbIM KOHTEKCTaM

Obwune
JIP23 - TOTOBHOCTb K TpyAy, OCO3HaHWe LEeHHOCTU
MacTepcTBa, TPyAontobue;
JIP24 - TOTOBHOCTb K aKTMBHOW [esATe/IlbHOCTU
TEXHOMIOTUYECKOM W COUMaIbHOM Hanpas/IeHHOCTH,
CMOCOBHOCTb  MHUUMMPOBATb,  MaHMPOBaTb U
CaMOCTOATE/IbHO BbIMO/THATL TaKyH AeATe/IbHOCTb;
P25 - wunHTEpec K  pasnnyHbIM  chepam
npoceccroHabHOM [eATeNbHOCTH, yMeHue
COBepLIaTh 0CO3HaHHbIN BbIGOP OyayLlein npodeccum
1 peann30BbIBaTb COOCTBEHHbIE XXM3HEHHbIE MaHbl;
MP1 -  camocToATeNlbHO  (hopMy/nMpoBaTb U
aKTyanusupoBaTb  Npobnemy, paccMmaTpuBatb — ee
BCECTOPOHHE;
MP2 - ycTaHaBNMBaTb CYLUECTBEHHbIN MPU3HAK UK
OCHOBaHMA A/ CpaBHeHWd, Kraccuukaumm wu
06006L1eHMs;
MP3 - onpefenatb Uenn OeAaTeflbHOCTW, 3adaBaTb
napameTpbl U KPUTEPUN UX LOCTUXKEHUS;
MP4 - BbIABNATb 3aKOHOMEPHOCTW U NPOTUBOPEYUs B
paccMaTpuBaeMbIX ABMEHUSAX;
MP5 - BHOCWUTb KOPPEKTUBbI B [eATENbHOCTb,
OLEeHMBaTL  COOTBETCTBME  pe3ynbTaToB  Liensam,
OLeHMBATb PUCKW MOCNeLCTBUN AeATeNbHOCTH;
MP6 - pa3BuBaTb KpeaTVMBHOE MbILLIEHME MPK
PeLLEeHNN YKU3HEHHbIX NPobeMm,;
MP12 - BbISBNATb NPUYMHHO-CNEACTBEHHbIE CBA3U U
aKTyanu3vMpoBaTb 3afadvy, BbIABUraTb runoTesy ee

OucyunnnuHapHble
MP61 - BnageHne MeTodamn  [0Kas3aTeNbCTB,
aIropuTMaMm peLLeHns 3agad; ymeHue (opmynnposartb
orpefieNieHns, akCUoOMbl MU TeOpeMbl, MPUMEHATbL WX,
NMPOBOANUTL  [OKa3aTeflbHble pPacCyXAeHus B  X0ofe
peLleHns 3aaay;
nrP63 - yMEHVe  OonepupoBatb  MOHATUAMM:
paunoHa/bHble, MppauuoHabHble, MOKasaTeslbHble,
CTerMeHHble, NnorapuMnYeckme, TPUroHOMETPUYECKue
YpaBHEHUSA N HepaBeHCTBa, UX CUCTEMbI;
MP64 - ymeHWe oMepupoBaTb MOHATUAMWU: (PYHKLMS,
HenpepbiBHas PYHKLUMS, NPOM3BOAHas, NepBoobpa3Has,
onpeaeneHHbIi WHTErpan;  YMeHMe  HaxoauTb
NMPOM3BOAHbIE 3M1EMEHTaPHbIX (PYHKUMIA, UCNONb3YS
CrnpaBOYHble MaTepuasbl; UCCNeAoBaTb B NPOCTENLLNX
cnyyasx (YHKUUMM HA MOHOTOHHOCTb, HaxoAuTb
HanboNblUME W HaMMEHbLUME 3HAYeHUS QYHKLUWIA;
CTPOMTb rpauK/ MHOFOY/IEHOB C MCMOJ/Ib30BaHMEM
annapata MaTeMaTU4yecKoro aHaimsa;, MpPUMeHATb
NMPOV3BOAHYIO MPX peLleHun 3agay Ha [OBUDKEHUe;
pewartb  NPaKTUKO-OPUEHTMPOBAHHbIE  33fayn  Ha
Hamb0/bLUME Y HaMMEHbLUVE 3HAYEeHWS, HA HAXOXeHWe
MyTW, CKOPOCTU N YCKOPEHUS;
npes - yMeHMe  onepupoBaTb  MOHATUAMMN:
paunoHanbHasa (YHKUMA, MoKasaTenbHas QyHKUuS,
CTeneHHas (YHKUMA, forapumuyeckas  QyHKUus,
TPUrOHOMETPUYECKNE (PYHKLMK, 0OpaTHble (YHKLMUNK;
YMeHWe CTPOUTb TpaimKm  U3yYeHHbIX (YHKUWNA,



peLleHns, HaXo4nTb aprymMeHThbl ANA [oKas3aTenbCTBa
CBOMX  YTBEPXAEHWI, 3afaBaTb MapameTpbl W
KpUTEPUM peLLeHNns;

MP13 - aHann3npoBaTb MoNy4YeHHbIe B X04e peLleHns
3afauM pe3ynbTaTbl, KPUTUYECKN OLEHMBATL UX
[LOCTOBEPHOCTb, NPOrHO3MpPOoBaTh U3MEHEHNE B HOBbIX
yCnoBuaXx;

MP17 - ymeTb NepeHOCUTL 3HaHWA B NO3HaBaTe/IbHYH0
N NPaKTUYeCKYt0 06/1aCTUN XKU3HeAeATe/IbHOCTH;

MP18 - yMeTb WHTerpuMpoBaTb 3HaHUSA W3 pPasHbIX
npeaMeTHbIX 06nacTeit;

MP19 - BbigBUraTbh HOBble UAew,
OpPUTHa/IbHbIE NOAXO/bI U peLleHns

npegnaratb

1CMO0/b30BaTh TPaUKM MpPU U3yYeHUU MPOLECCOB U
3aBMCUMOCTeN, MpW  pelleHnd 3adad  u3  apyrux
Yy4ebHbIX MNPeaMEeTOB W 3af4ay U3 peasibHON >KU3HW;
BblpaXaTb  (popmMy/namMuM  3aBUCUMOCTU Mexay
Be/IMYMHAMU;

MP66 - ymeHMe pellaTb TEKCTOBble 3afayn pasHbIX
TUMNOB (B TOM YWCNe Ha MPOLEHTHI, AOMN M YacTu, Ha
[BWKEHWe, paboTy, CTOMMOCTb TOBApOB W YCAYT,
Hanoru, 3agadn 13 06nactv ynpasneHUs NUYHbIMUA U
CeMeHbIMN  (PMHAHCaMK); COCTaB/IATb  BbIPaXKeHWSs,
ypaBHEeHWsl, HepaBeHCTBa U UX CUCTEMbI MO YC/NOBUIO
3afjaun, uUccrnegoBatb  MOMYYEHHOE — peLleHne U
OLeHMBaTb NPaBAoONOA06HOCTb Pe3y/bTaTos;

P67 - ymeHWe onepupoBaTb MOHATUAMU: CpefHee
apuMeTUYECKOE, Me/maHa, HanbosbLee 7
HavMeHblLee  3HayeHWus, pasMax,  Aaucnepcus,
CTaHJapTHOe OTK/IOHEHWE YMCNOBOr0 Habopa; yMeHwue
N3B/IEKATD, NHTEPNpPeTUpoBaTh NH(opMaLUIo,
MpeAcTaB/ieHHYO B Tabnmuax, Ha  AuarpaMmmax,
rpamkax,  OTpaKaloLytd  CBOWCTBA  peasibHbIX
MPOLLECCOB N ABMEHWNIA; NPeACTaBNATb MH(OPMaLMIo C
nomowibto  Tabnuy, M guarpaMm;  MCcrefoBatb
CTaTUCTUYECKME [aHHble, B'TOM YuUCNe C NPUMEHEHUEM
rpagymyecknx MeTo0B U 3/IEKTPOHHbIX CPEACTB;

MP68 - yMeHMe onepmpoBaTh MOHATUAMM: ClydaliHbIl
OnbIT U CNyYalriHoe CObbITUe, BEPOATHOCTL C/yYaiHOro
COObITUA;  YMEHWe  BbIYMCNATb  BEPOATHOCTb  C
MCNONb30BaHMEM Tpafinmyeckux MeTOLO0B; MPUMEHSATb
(hOpPMY/ibl  CMIOXKEHUA N YMHOXEHWUS BEPOATHOCTEN,
KOMOWHATOPHbIE (hakTbl XU OPMY/bl NPU  pPeLLeHnn
3alay; OLUeHMBaTb BEPOATHOCTM peasibHbIX COObITUNA,



3HAKOMCTBO CO C/lyYyaiHbIMW BeNNYUHAMKN; YMeHUe
NMPUBOAUTL NPUMEPbI NPOSABMIEHNA 3aKOHA 60/bLLMX
ymncen B NPUPOLHbBIX U 06LLECTBEHHBIX ABMEHUSAX;

MP69 - ymeHMe onepupoBaTb MOHATUAMM: TOYKa,
npsamasi, N10CKOCTb, MPOCTPAHCTBO, ABYrPaHHbIA yron,
CKpelwmBaloLineca  npsamble,  NapainenbHocTb U
nepneHanKyNApHOCTL NPAMBIX WM NIOCKOCTER, Yron
MeXAy NPAMbIMW, Yrosl MeXxay NpsiMoi U NIOCKOCTbHO,
yron Mexagy MnoCKOCTAMW, PaccTosiHMe OT TOYKW A0
M/IOCKOCTW, PacCTOSAHWE MeXAY NMPAMbIMU, paccTofHue
MeXAy NIOCKOCTAMKW; YMEHMe WCMo/Mb30BaTh Mpu
PeleHnn 3afady  M3y4yeHHble (aKTbl U Teopembl
NNaHUMETPUN; YMEHUe OLeHMBaTb pa3Mepbl 0ObLEKTOB
OKpY>KaloLLero mupa;

MP610 -  ymeHMe  onepupoBaTb  MOHATUAMM:
MHOFOrpaHHWK,  CeYeHWe  MHOrorpaHHuKa,  Kyo,
napannenenunes, npusma, nupamuga, qurypa u
MOBEPXHOCTb BpaLLeHMs, LUIMHAP, KOHYC, Wwap, cgepa,
ceyeHns Urypbl BpalleHus, MA0CKOCTb, KacatoLlascs
cthepbl, uUMIMHAOPA, KOHYycCa, MOWaAb MOBEPXHOCTU
nupammnibl, NPU3Mbl, KOHYCa, UWIMHApA, nowaib
cthepsl, 06beM Kyb0a, NPAMOYrofibHOro
napannenenunesa, nupaMugbl, NPU3Mbl, LUAUHAPA,
KOHyCa, Lapa; yMeHue n306paxkarb MHOrOrpaHHUKKN U
MOBEPXHOCTM BpaLleHUsA, WX CeYeHuss OT PYKWU, C
NMOMOLLbIO YEPTEXHbLIX NHCTPYMEHTOB U 3/1EKTPOHHbIX
CPeACTB, YMEHMe pacno3HaBaTb CUMMETPUIO B
MPOCTPaHCTBE; YMEHWe pacrno3HaBaTb MpaBu/ibHbIe
MHOTOrPaHHNKW;

MP612 - yMeHMe BbIUUCNATL TEOMEeTpUYecKme
BeNMYMHBI (4AMHA, Yron, nnowas, ob6beM, niowanpb



MOBEPXHOCTM), WCMO/b3yA WU3Y4YeHHble (OPMY/bl ©
MeTOAbI;

MP613 -  ymeHMe oOnepupoBaTtb  MOHATUAMMU:
NPAMOYrofbHas CUCTeMa KOOpPAMHAT, KOOPAMHATSI
TOYKW, BEKTOP, KOOPAUHATbI BEKTOpa, CKa/sipHOoe
npou3BefeHne, Yroi Mexay BeKTopamu, CyMMma
BEKTOpOB, NPOu3BeJeHNe BEKTOPA Ha YMC/O0; HaX04UTb
C MNOMOLLbID  M3YYeHHbIX (HOPMY/S  KOOPAMHATSI
cepefiMHbl  OTpe3Ka, PaccTosHMe Mexay [ABYMS
TOYKamu;

MP614 - ymeHue BbloMpaTb NOAXOAALMIA N3YUHEHHBIN
MeTO4  4NA  pelleHWs  3ajayv,  pacnosHaBatb
matemaTuMyeckmne (PakTbl U MaTemMaTu4yeckue Moaenu B
NPUPOLHbLIX U OBLLECTBEHHbIX ABMIEHUSX, B UCKYCCTBE;
YMeHWe  MNpPUBOAUTbL  NPUMEPbl  MaTeMaTUYeCKUX
OTKPbITUI POCCUICKOA N MUPOBOW MaTeMaTUUecKoWn

HayKu;
MNPyl - YMEHVME  OMnepupoBatb  MOHATUAMM:
onpefeneHune, akcMoma, Teopema, CnejcTeune, CBOMCTBO,
MPU3HaK, [l0Ka3aTenbCTBO, paBHOCU/bHbIE

(hopMynMpoBKK; yMeHWe (hopMynMpoBaTb 06paTHoe U
NPOTUBOMOI0XKHOE YTBEPXAEHWE, MPUBOANTL MPUMEPSI
n KOHTPNpUMEpI, NCMNoNb30BaTh MeTof,
maremaTmyecKomn NHAOYKUNN; NnpoBOAMUTL
[loKa3aTe/IbHble paccyXAeHus npu peLueHnn 3aaad,
OLeHMBATb /IOTMYECKYH0 NPaBUbHOCTb PACCYXXAeHUN;

MPy2 - ymeHue onepupoBaTtb NMOHATUAMWN: MHOXECTBO,
NOAMHOXeCTBO, onepauu Hafl MHOXeCcTBaMu; yMeHue
MCNOMb30BaTh TEOPETUKO-MHOXECTBEHHBIV — annapat
[N151 OMUCaHNA peasibHbIX NPOLECCOB W ABMEHUIA U MpU
pelleHMn 3ajay, B TOM u4uCfie U3 [PYrux Y4ebHbIX



npesmeToB;
MPy3 - yMeHue onepupoBaTb MNOHATUAMK: rpad,
CBAI3HbIN rpad, AepeBO, UMK, rpad Ha MJIOCKOCTU;
yMeHue 3afjaBaTb WM OMUCbIBaTb rpadbl PasINYHbIMU
croco6amu; 1Ucnosib30BaTh rpagbl NPy peLleHnm 3a4ay;
MPy7 - ymeHne onepupoBaTb MOHATUAMMU: TOXAECTBO,
TOX/ECTBEHHOe npeobpasoBaHue, ypaBHeHue,
HepaBeHCTBO, CUCTEMA YpPaBHEHWA W HEPABEHCTB,
PaBHOCU/IbHOCTb YPaBHEHWIA, HEPaBEHCTB W CUCTEM,
paLnoHa/IbHble, MppaLUOHa/ibHble, MOKas3aTe/bHble,
CTeMeHHble, orapuMmyeckmne, TPUrOHOMETPUYECKUE
YpaBHeHWs,, HEPaBEHCTBA U CUCTEMbI; YMEHUE peluaTb
YpaBHeHWs,, HepaBeHCTBA W CUCTEMbl C MOMOLLbIO
pasINYHbIX NPUEMOB; peLLaTb YpaBHEHUS, HEpaBeHCTBa
M CUCTEMbl C NapameTpPoM; MNPUMEHSATb YpaBHEHUS,
HepaBeHCTBa, MX  cuctembl  AnA peLueHns
maTemaTMyecKMxX 3afa4y W 3a4a4y M3 PasInYHbIX
0611acTei HayKu 1 peanbHON XN3HU;

MPy8 - ymeHue cBO6GOAHO OMEpUpPOBaTb MOHATUSMU:
rpauK (YHKUMK, 0bpaTHas QYHKUMS, KOMMO3uuus
(YHKUWA,  NMHEMHas  (yHKUMS,  KBagpaTu4yHas
(hyHKUMA, CTeneHHas (YHKLMA C Le/bIM NoKasaTesiem,
TPUTOHOMETPUYECKME (yHKLMK,' obpaTHble
TPUTOHOMETPUYECKME  (DYHKUMM, MOKasaTenbHas W
norapugmumnyeckas PyHKUMN; yMEHUE CTPOUTL rpatinkm
(OYHKUMIA, BbIMNOMHATL  Npeobpa3oBaHUs  rpaurKoB
(hYHKUWIA;

YMeHMe UCMOoMb30BaTb  rpaukn  (yHKUMA  ans
M3yyeHnsi MPOLECCOB W 3aBUCUMOCTEN MPU peLLeHnm
3afa4 13 apyrmx yyebHbIX NpeaMeToB W U3 peasibHOW
XXU3HW; BblpaXkaTb (OpPMy/naMn 3aBUCUMOCTU MEXLIY



BeNMYMHAMU;

yMeHVe CBOOOAHO OnepupoBaTb MOHATUAMM: YETHOCTb
(PYHKLMM, NepUOANYHOCTL (PYHKLMKW, OrpaHUYeHHOCTb
(OYHKUMW,  MOHOTOHHOCTb  (DYHKUMW,  3IKCTPEMYM
(yHKUMK, HanbonblLlee W HaUMeHbLUee 3HayeHus
(YHKUMM Ha MPOMEXYTKE; YMeHue MpPOBOAUTb
nccnefoBaHve yHKLUNN;

YMeHMe MCMno/b30BaTb CBOMCTBA U Ipafinkn (PYyHKLNI
018 pelleHns ypaBHEHWA, HepaBeHCTB W 3ajay C
napameTpamu;  uU300paxaTb  Ha  KOOPAWMHATHOM
MNOCKOCTM  MHOXECTBA  PELUeHWA  YypaBHEHWI,
HEpaBEeHCTB U NX CUCTEM;

MPytD -  yMeHne  onepupoBaTb  MOHATUAMM:
HENpPepbIBHOCTL  (DYHKUMKW,  aCUMMTOThbl  rpaduka
(byHKUMK, nepBas W BTOpas NPOW3BOLHAA (MYHKLUW,
reoMeTpUYecKnii U (IU3NYECKNIA CMbICNT NPOU3BOLAHOW,
nepBoobpasHas, OnpefeNieHHbIn  UHTerpan; YyMeHue
HaxoAuUTb acMMNTOTbl rpauka QYyHKUMKW; YMeHue
BblUMCNATL  MPOW3BOAHbLIE CYMMbl, NPOW3BEAEHUS,
YaCTHOr0O WM KOMMO3NLMW  (DYHKUWUA, HAXO4UTb
ypaBHEHVE KacaTeNlbHOW K rpatnky (yHKLNN;

yMeHue 1CNONb30BaTb MPON3BOAHYIO ons
nccnepoBaHns (hyHKUWMARA, 4Na ' HaxoxgeHus
Haunyyllero pelleHns B MPUKIALHLIX, B TOM 4ucne
COLManbHO-3KOHOMUYECKUX U (PU3NYECKUX 33dadax,
4N OnpejeneHns CKOPOCTU M YCKOPEeHUs; HaxoAuTb
nnowaam n obbemMbl Uryp C MOMOLLbIO WHTErpana;
npuBOAUTL npuMepb! maTemMaTnyeckoro
MOZENMPOBaHNA C MOMOLLBI0  AnhepeHLManbHbIX
YpaBHeHWN;

MPyll -  ymeHWe  oOnNepupoBaTb  MOHATUAMMU:



KOMM/IEKCHOE YWCMO, COMPSDKEHHbIE  KOMMJIEKCHbIE
yncna, MoAyNnb W aprymMeHT KOMIMIEKCHOrO 4ucna,
(hopma 3anncy KOMMIeKCHbIX Yncen (reometpuyeckas,
TPUroHOMeTpUYecKass W anrebpanyeckast); yMeTb
NPOU3BOANUTL apugpmeTnyecKme [encTBuS C
KOMMMIEKCHbIMW  YMCNaMun;  NPUBOAUTL  MPUMEPSI
MCMONb30BaHNA KOMMIEKCHbIX YNCenN;

MPyl12 - ymeHue cBOGOLHO ONepupoBaTh MOHATUAMMU:
cpefHee apu(MeTUYecKoe, MeamaHa, Hambosbllee U
HaMMeHbllee  3HaYeHus, pasmax,  gucnepcus,
CTaHAapTHOE OTK/IOHEHWe [1S ONUCaHUS YUCOBbIX
[aHHbIX;  YMeHMe  WccnefoBaTb — CTaTUCTUYECKUe
[aHHble, B TOM 4uUCNe C NPUMEHEHVEM TpanyecKnx
METOAOB W  3MIEKTPOHHbLIX  CPEeACTB;  rpauyecku
nccnepoBaTb COBMECTHbIE HabMOAEHMS C MOMOLLLHO
AnarpaMM paccemBaHus U IMHENHON perpeccuu;

MPyl13 - yMeHMe HaxoauTb BEPOSITHOCTU COOLITUI C
MCMONb30BaHNEM TpaiMyecKUX MEeTOA0B; MPUMEHATb
[N15 peLueHns 3agay (hopmysibl CIOXKEHUS 1 YMHOXEHUS
BEPOATHOCTEN,  (hOpMyny  MOMHOW  BEPOATHOCTW,
(opmyny  bBepHynnu, KOMOGWHATOPHble  (aKkTbl ”
(hopMynbl;  OUEHMBATb  BEPOATHOCTU  peasibHbIX
COObITWA;  YMeHMe  OnepupoBaTb  MOHATUSAMMU:
CNyyaiiHas BenMuMHa, pacrpefeneHne BepOoSTHOCTEN,
maTemaTnMyeckoe oXugaHue, UCrepcus n cTaHgapTHoOe
OTK/IOHEHME  C/YYaHOW  BEIMYMHBLI,  (DYHKLUK
pacrnpefeneHns M MNAOTHOCTUM  PaBHOMEPHOrO,
noKasaTe/lbHOr0 1 HOPMa/IbHOrO  pacrpeseneHui;
YMeHMe  WCMONb30BaTb  CBOWCTBA  M3YYEHHbIX
pacrnpefenieHnin Ans pelleHns 3afadv; 3HaKOMCTBO C
MOHATUAMMW:  3aKOH  OOMbLUMX  yWCen,  MeTofbl



BbIGOPOYHBLIX  WUCCNEAOBaHWUA; YMeHWe MNPUBOAUTL
npuMepbl  MPOSIBMIEHUS 3aKoHa 60MbLUMX 4ucen B
NPUPOAHBIX U 0BLLECTBEHHbIX ABNEHUAX;

MPyl4 - ymeHue cBO6OLHO OMepupoBaTh MOHATUAMMU:
TOYKa, MpsAMas, MNJOCKOCTb, MPOCTPaHCTBO, OTPE3O0K,
Ny4, NAOCKWIA Yron, ABYrPaHHbIA Yros, TpexrpaHHbIi
yron, nepecekaroLmecs, napansiefibHble 7
CKpelymBatoLmecs  npsMble,  napannenbHoCTb U
NeprneHANKYNAPHOCTL MPAMBbIX W MIOCKOCTEN, Yron
MeXAy NPAMbIMUI, Yron MeXay NpsaMoii 1 NA0CKOCTbO,
Yron Mexay naocKoCTSMW; YMEHUe UCMOob30BaTh Npu
pelleHnn 3ada4y  U3yyeHHble (akTbl WM TEOPEMbI
NNaHUMETPUN; YMEHMe OLEHNBATbL pa3mepbl 0ObEKTOB B
OKpY>XatoLLeM MUpE; YMEHUe OnepupoBaTb NOHATUAMU:
MHOTFOrpaHHWK, CeYeH1e MHOrorpaHHuKa, NpasusbHbIN
MHOFOrpaHHuK, npu3Ma, nupamuga, urypa u
MOBEPXHOCTb BpaLLEeHUs, LMIMHAP, KOHYC, Wwap, cjepa,
pa3BepTKa NOBEPXHOCTU, CEYEHMs KOHYCa U LUINHAPA,
napasnesibHble OCU WM OCHOBaHWIO, CeyeHue Liapa,
NNOCKOCTb, Kacarowasacs cgepbl, UANMHAPA, KOHYCa;
YMEeHUNe CTPOUTb CeYeHMe MHOTorpaHHMKa, n3obpaxarb
MHOFOrpaHHMKKN, (OUrypbl U NMOBEPXHOCTU BpaLLeHus,
NX CeYeHUs, B TOM 4YuC/le C MOMOLLbIO 3/IEKTPOHHbIX
CPeLCTB; yMeHue MPUMEHATb CBOWCTBa
reoMeTpUYecKmx turyp, CaMOCTOATE/IbHO
(hopMynunpoBaTb  OMpefeneHns  n3yyaembix  uryp,
BblABMraTb IMUMOTe3bl O CBOWCTBaX W MpU3HaKax
reoMeTpuyecknx  quryp,  060CHOBbIBaTb nnn
onpoBepraTb MX; YMeHWe NpPOBOAUTL KnacCUguKauuio
(Guryp No  pasiMyHbIM  NPU3HaKaM,  BbIMOHATb
HeobXoAMMble AONONHUTE/IbHbIE MOCTPOEHUS;



MPy15 - ymeHve cBOGOAHO OMepupoBaTb MOHATUAMM:
nnowans urypbl, 06beM ¢Urypbl, BeMYMHA YIna,
paccTosiHMe 0T TOYKM [0 MNJIOCKOCTW, paccTosiHue
MeXxay NpsMbIMUA, PacCTOAHME MEXZAY MI0CKOCTAMMU,
nnowiagb cgepbl, MIOWaAbL NMOBEPXHOCTU MUpaMuabl,
npu3Mbl,  KOHyca,  UWAMHApa,  00bem  Ky6a,
NPAMOYro/fIbHOr0  napanfefnenunesa,  nupamuasbl,
Npu3mbl, UMANHAPA, KOHYCA, LUIApa; YMEHWEe HaxoauTb
OTHOLLEHNEe 06bEMOB NOLOOHbLIX uUryp;

MPy16 - ymeHue CBO6OAHO OMepupoBaTh MOHATUAMU:
[BVXKeHWe, napanfiefibHbliA NepeHoc, CUMMETPUS Ha
M/I0CKOCTH n B MPOCTPaHCTBE, noBopOT,
npeobpasoBaHne Nogoowms, Nogo6HbIe Urypbl; YMEHNE
pacrno3HaBaTb paBHble W MOAOOHbIE (PUrypbl, B TOM
yucne B MPUPOAE, WUCKYCCTBE, apXUTEKType, yMeHue
MCNONb30BaTb MEOMETPUYECKME OTHOLLEHUSA, HAXOAUTb
reoMeTpuyeckmne BeVMUUHBLI (4MHA, Yron, nowagp,
00beM) nNpV pelleHWW 3afa4y M3 ApYyrux y4vebHbIx
NpeAMeTOB U U3 peasibHOM XU3HU;

MPyl17 - ymeHue cBOGOLHO OMepupoBaTb MOHATUAMM:
NnpsMOYrosibHasd  CUCTEMA  KOOPAMHAT,  BeKTop,
KOOpPAMHATLI TOYKW, KOOPAWHATbI BeKTopa, CymMMma
BEKTOPOB,  Mpou3BefeHMe  BEKTOpa Ha  4ucno,
pa3foXeHne  BekTopa Mo  6asncy,  CKansapHoe
npou3BeAeHNe, BEKTOPHOE NPON3BEAEHME, YIon Mexay
BEKTOpamu; YMeHWe WCMNO/b30BaTb BEKTOPHbIA 1
KOOPAMHATHBIA MeToA ANA PEeLUeHUst reoMeTpUYecKnX
3afady M 33jad  Apyrux  yyebHbIX  NpPeLMeTOB;
onepupoBaTtb MOHATUAMK: MaTpuua 2 X 2 n 3 X 3,
onpefenuTenb MaTpuubl, TFEOMETPUYECKUIA  CMbIC/
onpefenuTens,




OK 03. TnaHupoBatb M
pean30BbIBaTb COGCTBEHHOE
npogeccMoHasibHoe 7
JMYHOCTHOE pasBuTHe,
npeAnpUHUMATENbCKYHO

LeATe/IbHOCTb B
NpocecCUoHanbHO cthepe,
1CNosb30BaTh 3HaHWA no
NpaBoBOM " (hMHaHCOBOM
rpaMoOTHOCTM B Pa3/INYHbIX
YXVU3HEHHbIX CUTYaLMsAX

J1P26 - rOTOBHOCTb 1 CNOCOBHOCTb K 06pa3oBaHuIo U
caM006pa30BaHNI0 Ha NMPOTSHKEHUN BCEIN XKU3HU,

MP8 - CMNOCOOHOCT M TOTOBHOCTb K
CamMOCTOATE/IbHOMY ~ MOWCKY  MeTOZOB  peLleHus
MPaKkTUYeCKUX 3adady, MPUMEHEHUIO  Pa3/INYHbIX
MeTOZ0B MO3HaHNS;

MP17 - ymeTb NePeHOCUTb 3HAHWA B NO3HABATE/IbHYIO
N NPaKTUYECKYH0 06/1aCTW XN3HEAEATEIbHOCTU
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MPy18 - ymeHWe mofenuposaTb peasibHble CUTYyaLun

Ha A3blKE MaTeMaTUKWN, COCTaBNATb BbIPpaXXeHUA,
YPaBHEHUA, HEPaBEHCTBAa U UX CUCTEMbI MO YC/OBUIO
3aflayn, unccneposarb  MNMOCTPOEHHbIE  Modenn C
MCnosib30BaHNEM annapara anre6pb|,

WNHTEPNPEeTUPOBaTb MOMYYEHHbIA pe3ynbTaT; CTPOUTb
maTtemMaTtnyeckmne MOLEeNM C NMOMOLLbKO FeOMeTPUYECKUX
MOHATUIA W BE/IMYMH, pellaTb CBSI3aHHble C HUMWU
npakTU4eckne 3agayu; COCTaBMATb BEPOATHOCTHYIO
MOZe/Nb Y MHTEPNPEeTMPOBaTb MONYYEHHbIN pe3ynbTar;
peLuaTb NPUKNagHble 3afaun cpeacTBamMu
MaTeMaTU4yecKoro aHasmsa, B TOM 4uC/e COouuasbHO-
3KOHOMMWYECKOr0 U (PU3NYECKOro Xapakrepa;

MPy19 - ymeHMWe BblIGMpaTb MOAXOAALLMIA MeToA ANns
peLleHna 3aaun; MOHMMaHWe 3Ha4MMOCTN MaTeMaTUKN
B M3YYeHUW NPUPOLAHbIX 1 06LLECTBEHHBIX NMPOLLECCOB U
ABNEHWI; YMeHVe pacno3HaBaTb NPOsB/eHMe 3aKOHOB
MaTemMaTUKK B UCKYCCTBE, YMEHMe NPUBOAUTL NPUMEpDI
MaTemaTMyeCcKnX OTKPbITUIA POCCUMICKOM M MUPOBOIA
MaTemMaTMyeCKOn HayKu.

MP64 - ymeHMe onepupoBaTb MOHATUAMU: PYHKLMA,
HenpepbIBHasA (YHKLUWA, NPON3BOAHAA, NepBoobpasHas,
onpeaeneHHbINn WHTErpan;  ymeHue Haxo4uTb
NPOM3BOAHbIE 3MIEMEHTAPHbLIX (DYHKLWA, WCNONb3yA
CMpaBOYHble MaTepuasbl; UccnefoBaTb B MPOCTEMLINX
cnyyasax (PYHKUMM Ha MOHOTOHHOCTb, HaXOAWUTb
Hanbo/blUMe W HaMMeHbLUMEe 3HAYeHUs PYHKUUNA;
CTPOUTbL TpaiMKn MHOTOY/IEHOB C MCMNOJIb30BaHMEM
annapata MaTemMaTM4ecKoro aHanusa; MPUMEHATb
NPON3BOAHYIO MpPU pelleHnn 3afad Ha [ABUXKEHWe,
pewlaTb  NPakTUKO-OPUEHTUPOBAaHHbIE  33Jayun  Ha



Hamb0/bLLME N HAMMEHbLLME 3HAYEHUS, Ha HaX0XaeHne
MyTW, CKOPOCTU N YCKOPEHWS;

P66 - ymeHMe pellaTb TEKCTOBblE 3afayn pasHbIX
TMNOB (B TOM YMCNe Ha MPOLEHTLI, O W YacTW, Ha
[BVWKeHVe, paboTy, CTOMMOCTb TOBapoOB WU YCAYT,
Hasiorn, 3agadn n3 06nacTn ynpasfeHUs IMUYHBIMU U
CeMeNHbIMM  (PMHaHCaMK); COCTaB/IATb  BbIPAXKEHWS,
ypaBHEHWS, HEpaBeHCTBA U MUX CUCTEMbl MO YCMNOBUIO
3ajaun, uccnefosaTb  MOMYYEHHOE  pelleHne ¥
OLeHMBaTb NPaBAoNoA06HOCTL Pe3ybTaToB;

MP67 - ymeHMe onepupoBaTb MOHATUAMMU. CpeaHee
apumMeTnYecKoe, MeanaHa, HanbosbLLee n
HaVMeHblLee  3HaYyeHus, pasmax,  aucrepcus,
CTaHJapTHOe OTK/I0HEeHMe 4MC/IoBOro Habopa; yMeHue
N3BIEKATD, NHTEPMPEeTUPOBaThL NH(opMaLmio,
npefcTaBNeHHy0 B Tabnmuax, Ha Auarpammax,
rpamkKax,  OTpPaKatoWyl  CBOWCTBA  peabHbIX
MPOLECCOB N ABMIEHWI; NPeACTaBNATb MH(OPMaLMIO C
nomowipto  Tabnuy M guarpaMm;  MccnefoBatb
CTaTUCTUYECKNe JaHHble, B TOM YUC/e C NPUMeHeHnem
rpagyMyecKnx MeToL0B U 3N1eKTPOHHbIX CPEACTB;

MP68 - yMeHne onepupoBaTb NOHATMSMU: CNyYalHbIN
OnbIT U c/lyyaliHoe CcobbITVEe, BEPOSTHOCTb C/Ty4altHOTO
COObITUA;  YMEHMe  BbIYUCNATb  BEPOSITHOCTb  C
MCNOMb30BaHEM TpauyecKnx MeToLOoB; MPUMEHATb
(hOpPMYnbl  CMOXEHUA W YMHOXEHUS BepOATHOCTEWN,
KOMOMHATOPHbIe (DaKkTbl 1 (OPMYNbl NPU PeLLeHnm
3ala4y; OueHMBaTb BEPOATHOCTU peasibHbIX COObITWIA;
3HAKOMCTBO CO C/NydYaiHbIMW BENMYMHAMU; YMEHWe
NPUBOAUTL MPUMEPbI MPOSABAEHUS 3aKOHA 60MbLUNX
yuncen B NPUPOAHbLIX U 06LLECTBEHHbIX AB/IEHUNAX;



MPy4 - ymeHue cBOGOAHO OMepMpoBaTb MOHATUSIMMU:
couyeTaHvie, MepecTaHOBKa, YWMC/M0 COYETaHWI, 4MCno
rMepecTaHoBOK; OMHOM HbIOTOHA; YMEHMe MPUMEHSATb
KOMOUHATOPHbIE (haKTbl Y PACCY>KAEHNA AN peLLeHns
3ajauy;

MPyKD -  ymeHMe onepupoBatb  MOHATUAMMU:
HenpepbIBHOCTL  (OYHKUMKW,  acMMMTOTbl  rpaduka
(yHKUMM, nepBas M BTOpas NPOU3BOLHAA (YHKLMN,
reoOMeTpUYecKnii U (HM3NYeCKUiA CMbICN MPOU3BOLHOWN,
nepBoobpasHas, OnpefeneHHbld WHTerpan; YymeHue
Haxo4uTb acuMMNTOTbl rpagmka (YHKUUN; YMeHue
BbIYMCNATL  MPOU3BOAHbIE CYMMbl, MPOWU3BEAEHNSA,
4aCTHOrO M KOMMO3ULMW  (DYHKUMIA,  HAXoA4WTb
ypaBHeHWe KacaTeNbHOW K rpaginky hyHKLMu;

yMeHue 1CMonb30BaTh MPOV3BOAHYIO Jilpis
nccnepoBaHus (hyHKUMA, ans HaxoXaeHus
Hau/yJLlero peLleHns B MPUKIagHbIX, B TOM 4ucne
COLMaNbHO-3KOHOMUYECKMX W (PU3NYECKUX 33fadax,
LNA OnpefenieHns CKOPOCTU U YCKOPEeHWs; Haxo4uTb
naowaam n o6beMbl (Uryp C MOMOLLbI MHTerpana;

npuBOAUTb npuMepsl maTemMaTnyecKoro
MOJENMPOBaHNS C MOMOLLbID  AudhepeHLnaIbHbIX
YpaBHEHWA;

MPy12 - ymeHne cBOGOAHO OMepUpoBaTb MOHATUAMMU:
CpefiHee apugmMeTMYecKoe, MefduaHa, Hauvbonbluee U
HanMmeHbLLee  3HAYeHWUs, pasmax, amcnepcus,
CTaHJapTHOE OTK/IOHeHWe A1 ONUCaHUSA YMCNOBbIX
[laHHbIX;  YMEHWe  uccnefosaTb  CTaTUCTUYECKME
[laHHble, B TOM 4uC/ie C NPUMEHEHNEM rpagruyecKmnx
MeTOLOB W 3/MeKTPOHHbIX CPefCTB; rpafuyecku
nccnefoBaTb COBMECTHbIE HAG/MOAEHUS C MOMOLLGHO



AnarpaMmM paccemBaHusi U TMHENHOW perpeccuu;

MPy13 - yMmeHVe HaxOoAWMTb BEPOSTHOCTM COOLITWIA C
NCMONb30BAHNEM TpafiMyecKux MeTOA0B; MPUMEHSATb
AN1S peLueHns 3agay (hopmysibl CIOXKEHUS U YMHOXEHNA
BEPOATHOCTEN,  (hOPMYNy  MOMHOW  BEPOSITHOCTH,
(hopmyny  BepHynnu, KOMOWHATOpPHble (hakTbl U
(hOpMynbl;  OLEHMBAaTb  BEPOSTHOCTM  peasibHbIX
COObITWIA;  yMeHMe  OMepupoBaTb  MOHATUSAMM:
C/lyyailHas BenuyunHa, pacnpegeneHue BepPOATHOCTEMN,
maTemaTnyeckoe OXxuaaHue, AUCnepcus n cTaHgapTHoe
OTK/IOHEHME  CNyYalHOW  BENWUYMHBI,  PYHKUUK
pacrnpefeneHns M MAOTHOCTM  PaBHOMEPHOrO,
MoKasaTe/lbHOr0 W HOPMa/lbHOr0  pacnpejeneHunii;
yMeHMe  WCNOMb30BaTb  CBOWCTBA  M3Y4YEHHbIX
pacrnpefeneHnini ons pelleHns 3afay; 3HaKOMCTBO C
MOHATUAMW:  3aKOH  BONbLIMX  4ucen,  MeToAbl
BbIOGOPOYHbLIX  MCCMEA0BaHWI;, yMeHWEe MNPUBOAUTD
npumepbl MNPOSB/EHNSA 3aKOHa 60/MbWNX 4YKUCen B
NPUPOAHBIX N 0BLLECTBEHHBIX SBMEHUSAX;

MPy18 - ymeHWe MOLENNPOBaTbL peasibHble CUTyauun
Ha A3blke MaTeMaTWKW; COCTaB/ATb  BblPaXeHWS,
ypaBHeHUsi, HepaBeHCTBA M UX CUCTEMbI MO YC/I0BUIO
3afaun, uccnefosaTb  MOCTPOEHHble  MOAenn ¢
MCNONb30BaHMEM annapaTta anrebpbl,
WHTEPNPETUPOBaTb MOMYYEHHBIA pe3ynbTar; CTPOUTb
maremaTnyeckme Mogesin C NOMOLLbIO FeOMEeTPUYECKNX
MOHATUIA W BEMYMH, pellaTb CBSI3aHHbIE C HUMMU
npakTUYecKne 3afayn; COCTaBNATb BEPOATHOCTHYHO
MOZe/Nb U UHTEPNPeTMPOBaTb MOSYYeHHbI pe3ynbTar;
peLaThb npuKnagHble 3agauu cpeAcTBaMm



OK 04. ApekTBHO MP28 - BnageTb pasiMyHbIMK Cnocobamm 06LLEHUS U
B3aVMOJEeCTBOBaTbL M paboTaTb B B3aMIMOAENCTBUS;

KOJINEKTUBE N KOMaHe

MP31 - noHumaTb WU UCNOMb30BaTb MpPenMyLLiecTBa
KOMaHAHOW 1 MHAMBUAYabHOW paboThbl;

MP33 - npuHMMaTb LiesI COBMECTHOWN AeATeNbHOCTH,
OpraHv3oBbIBaTb M KOOPAUHMPOBATb LENCTBUA MO ee
LOCTVKEHUIO: COCTaB/IATb nnaH [ecTBUIA,
pacnpegenstb poan C YY4eTOM MHEHWUIA YYaCTHWKOB
06cy>KaaTb pe3yibTaTbl COBMECTHOM paboThl;

MP36 - KOOpAMHMPOBAaTb W BbINOMHATL PaboTy B
yCoBUAX peasibHOro, BUPTYa/IbHOr0 n
KOMOWHMPOBAHHOIO B3aUMOLENCTBUS;

MP37 - ocyLlecTBNATL MO3UTMBHOE CTpaTernyeckoe
noBefleHne B pPa3/IMYHbIX CUTyauusx, MpPOsABAATb
TBOPYECTBO N BOOOPaXKeHWe, ObITb NHULMATUBHBIM
MP55 - npuHUMaTb MOTUBbLI WU aprymeHTbl APYrux
NIOLeN Npn aHanm3se pesybTaToB AeATeNbHOCTHU;
MP56 - npu3HaBaTb CBOe MpaBO W MpaBO APYrux
NHOAEN Ha OLLINGKMY;

MP57 - pa3BuBaTb CMNOCOBHOCTb MOHMMAaTb MUP C
no3mumn gpyroro Yyenoseka
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mMaTemMaTU4ecKoro aHanmsa, B TOM 4ucCne couumanbHo-
3KOHOMWYECKOT0 Y (PU3NYECKOro XapaKTepa

MP61 - BnageHWe MeTodamMn  [0Ka3aTeNbCTB,
afIropuTMamu peLleHns 3agay; ymeHve (opmynmposarb
onpefeneHns, akCMoMbl U TEOPEMbl, MPUMEHATbL WX,
NpoBOAMTL [O0Ka3aTe/lbHble pacCyXaeHnsa B Xopne
peLleHns 3agad;

P62 - ymeHVe onepupoBaTb MOHATUAMW: CTEMEHb
yucna, fiorapugm - ymcna;  YMeHMe  BbIMOJIHATH
BbIUMC/IEHNE 3HAYEHWNIA N NPE0OPa30BaHNSA BbIPaXKEHWI
CO CcTeneHsAMM W norapumamu, npeobpasoBaHus
[POGHO-paLMOHAbHbIX BbIPXKEHWN;

nrPes - yMEHMe  onepupoBaTb  MOHATUAMMU:
pauMoHanbHble, MppaunoHa/ibHbIE, MOKa3aTefbHble,
CTerneHHble, norapumMnyeckre, TPUroHOMeTpUYecKme
ypaBHeHNA N HEPaBEHCTBA, X CUCTEMBI;

MP64 - ymeHVe onepupoBaTb MOHATUAMU: (YHKUUS,
HenpepbIiBHasA (YHKLMS, NPOM3BOAHasA, NepBOO6pasHas,
onpeAeneHHbINn WHTerpan,  YMEHMe  HaxojuTb
MPOM3BOAHbIE 3MIEMEHTAPHbIX (PYHKUWIA, KCNONb3yS
CMpaBOYHblEe MaTepuasbl; UCCNefoBaTb B NPOCTEMLLMX
cnyyasx (OYHKUMM HA MOHOTOHHOCTb, HaxoAuTb
HanmbonblUMe W HaUMeHbLUME 3HaYeHUst (DYHKUWIA;
CTPOUTL TPagMKy MHOrOYNEHOB C WCNOJIb30BaAHUEM
annapara MaTemMaTWUyeckoro aHanu3a, nNpPUMEHATb
NPOU3BOAHYIO NpPU peLleHnn 33day Ha [BUVDKEeHUe;
pewaTtb MNPaKTUKO-OPUEHTMPOBaHHbIE  33dauyn  Ha
Hamb0/bLLMeE N HAUMEHbLUVE 3HaYeHUS, Ha HaX0X4eHWe
NyTN, CKOPOCTU U YCKOPEHWS;

npes - YyMeHMe  onepupoBaTb  MOHATUAMMU:
pauuoHasibHas (PyHKUWA, MokKasatesibHad (yHKLMS,
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CTeneHHas (YyHKUMA, forapuipmmyeckas QyHKLmS,
TPUroOHOMETPUYECKMe (YHKLMW, 06paTHble (PYHKUWK,
YMeHUe CTPOUTb rPafiikm  U3YYeHHbIX PYHKLUWNR,
NCMOMb30BaTb rpauKyM Npu U3y4YeHUM MNPOLECCOB U
3aBMCMMOCTEN, NpPU pelleHnn 3agad M3 Opyrux
yuyebHbIX NpPeLMeTOB WM 3afady U3 peasibHOM XXU3HWU;
BblpaXkaTb  (popmynamu  3aBMCMMOCTM mexay
Be/IMYMHaMM,

MP69 - ymeHMe onepupoBaTb MOHATUAMMU: TOYKa,
npsMas, NAocKoCTb, NPOCTPAHCTBO, ABYrPaHHbIA yron,
CKpellMBalowwmeca npsamble,  napainenbHoCTb U
nepneHANKYNAPHOCTb MNPSAMBLIX U MIOCKOCTEN, Yron
MeXay NPAMbIMK, YTon MeXay NpsMOn 1 NI0CKOCTbIO,
Yyron mexgy nnoCcKOCTAMMW, PacCTOAHWE OT TOYKW [0
M/IOCKOCTK, PacCTOAHME MeXAay MPsAMbIMU, pacCcTosHME
MeXay MNJIOCKOCTAMKM; YMEHWe WCMOob30BaTb Mpu
peleHn 3afay M3yyeHHble (aKkTbl U Teopembl
NNaHUMETPUN; YMEHUE OLEeHMBaTbL pa3mepbl 0OBEKTOB
OKpY>KaloLLero mmnpa;

MP610 -  ymeHue onepupoBaTb  MOHATUAMU:
MHOTOrPaHHWK,  CeYeHWe  MHOrorpaHHuKa,  Kyo,
napannenenunes, npusma, nvpaMuga, ¢urypa w
MOBEPXHOCTb BpaLleHuns, UMAMHAP, KOHYC, Lwap, cdepa,
ceveHus purypbl BpaLleHus, naoCcKoCTb, KacaroLwaacs
cthepbl, UMAMHAPA, KOHyca, NOWadb MOBEPXHOCTU
nMpaMuabl, NPU3Mbl, KOHYCa, LUWIMHApa, nolagb
cthepel, 06beM Ky0a, NPAMOYrobHOro
napannenenunega, nupamugbl, NpPU3Mbl, LUUAUHAPA,
KOHYyCa, Lapa; yMeHne 1306pakatb MHOTOrpaHHUKN 1
MOBEPXHOCTU BpaLLeHUsd, KX CeYeHUs OT PYyKKU, C
MOMOLLbI YEPTEXHbIX UHCTPYMEHTOB U 3/1EKTPOHHbIX



CPEeACTB; YMeHWe pacrno3HaBaTb CUMMETPUIO B
MPOCTPaHCTBE; YMEHWEe pacno3HasaTb MpaBu/ibHbIE
MHOIOrPaHHUKW;

MP611 - ymeHWe onepupoBaTb NMOHATUAMU: [ABUXKEHME
B NPOCTpaHCTBe, NOA06HbIE (Urypbl B NPOCTPAHCTBE,;
MCNONb30BaTb OTHOLLEHWE NIOWAAEN NOBEPXHOCTEN 1
06bEMOB NOA06HbLIX Uryp NP peLLeHnn 3aay;
MP612 - yMeHMe BblYUCNATL T[EOMeTpuUYecKme
BeNMYUHBI (4AMHA, yron, naowans, o6bemM, niowiaib
MOBEPXHOCTM), UCMOMb3YA W3Y4YeHHble (OopMy/ibl 1
MeTOAbI;

MP613 -  yMeHWe  onepupoBaTb  MOHATUAMMU:
NPAMOYronbHas CUCTeMa KOOPAWMHAT, KOOPAMHATI
TOYKW, BEKTOP, KOOPAWMHATbI BEKTOPa, CKa/lsipHOe
npou3BefeHne, Yron Mexay BekTopamu, CymMMa
BEKTOPOB, MPOW3BefeHVEe BEKTOPA Ha YMC/I0; HAXOAUTb
C MOMOLWbK  M3YYEHHbIX (POPMY/n  KOOpPAMHATI
CepefMHbl  OTPe3Ka, PaccTosiHue  Mexay [ABYMS
TOYKamu;

MP614 - ymeHue BbIGMPaTb MOLXOAALLMIA N3YUEHHbIN
MeTo4 4N pelleHns  3ajadn,  pacrnosHaBsaTb
maremarmyeckme (hakTbl U MaTeMaTUyecKue MOoLenu B
NMPUPOLHBLIX N O6LECTBEHHBIX SBMEHUAX, B UCKYCCTBE;
yMeHVe  MpuBOAWUTL  MPUMEpPbl  MaTeMaTUyYecKux
OTKPbITUA POCCUMACKOA N MUPOBOM MaTeMaTU4YeCcKoM

HayKu,
MNPyl - YMEHMe  OrnepupoBatb  MOHATUSAMM:
onpefenieHne, akcMoma, Teopema, CieficTme, CBOMCTBO,
MPU3HaK, [l0Ka3aTeNbCTBO, PaBHOCWU/IbHbIE

(hopMyIMPOBKK; yMeHWe (opMynmpoBaTb 06paTHOe M
NPOTMBOMOJIOXKHOE YTBEPXKAEHWE, NPUBOANTL NPUMEPDI
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n KOHTPNpUMEpbI, 1NcnonbL30BaTtb MeToz
maTemMaTn4ecKoin NHOYKUNN; NpoBOAUTL
[loKa3aTenbHble pPacCcy>XAeHWs npu peLleHnn 3ajad,
OL,eHMBaTb NTOrMYECKYH0 MPaBUIbHOCTb PacCYyXXAEHWIA;

MPy2 - ymMeHWe onepnpoBaTb MOHATUAMU: MHOXECTBO,
NOAMHOXECTBO, ornepaLluu Hag MHOXeCTBaMu; YMEHME
MCNOMb30BaTb TEOPETUKO-MHOXKECTBEHHbIN — annapart
AN19 OnmncaHua peasibHbIX MPOLECCOB U SBMEHNIA U NpW
peleHnn 3agady, B TOM 4uc/ie U3 [PYrux yyebHbIX
npeameToB;

MPy3 - yMeHve omnepupoBaTb MOHATUAMK: rpad,
CBA3HbIN rpad, AepeBO, UMK, rpad Ha MAoCKoCTy;
yMeHue 3afaBaTb M ONWUCbIBATb rpadbl pasINyHbIMU
crnocobamu; UCnosb30BaTh rpadbl NpY peLLueHnn 3aaay;
MPy4 - ymeHve CBOOGOAHO OrMepupoBaTb MOHATUAMU:
coyeTaHue, MepecTaHOBKa, YMCNO COYETaHWI, 4MCno
nepectaHoBOK; OMHOM HbIOTOHA; YMEHWe NPUMEHATb
KOMOVMHATOPHbIE (DaKTbl U pacCcyXAeHusa A4/1A peLleHns
3afau;

MPyS - ymMeHWe onepupoBaTh NOHATUAMW: HATypabHOe
yucno, LENoe  Yucno, OCTaToK MO0  MOAY/IO,
paLMoHa/bHOe  4uMCno,  UppauvoHaibHOe  YuKCho,
MHOXXECTBA HaTypasibHbIX, LEMbIX, palvOoHabHBbIX,
[EeACTBUTENIbHBIX — YuCeN;  YMEHWe  UCMOoJb30BaTb
NPU3HaKK 4eIMMOCTUN, HaMEHbLLWIA 0OLLMIA feInTeNb U
HavMeHbLLiee 06LLee KpaTHOe, anroputm EBknnga npu
peweHnn  3afa4y;  3HaKOMCTBO C  pasINYHbIMU
NO3ULMOHHBLIMU CUCTEMAMW CUUCIEHNS;

MPy6 - ymeHMe CcBO6GOAHO OMEPUPOBaTb MOHATUSAMM:
CTeneHb C Le/bIM MoKasaTesieM, KOPeHb HaTypasibHOM
CTeneHW, CTENeHb C pauMOHaIbHBLIM MOKa3aTesNeM,
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CTeneHb  C  [JelCTBUTENbHbIM  (BELLECTBEHHbLIM)
rokasartefiem, norapudm umcna, CUHYC, KOCUHYC U
TaHreHC NPOU3BOLHOIO YNCNa;

MPy7 - ymeHve onepupoBaTb MOHATUAMU: TOXAECTBO,
TOX[ECTBEHHOe npeobpasosaHme, ypaBHeHue,
HepaBeHCTBO, CUCTeMa YpPaBHEHWA W HEPaBEHCTB,
PaBHOCW/IbHOCTb YPaBHEHWIA, HEPaBeHCTB W CUCTEM,
pauuoHa/ibHble, MppPaLMOHa/ibHbIE,  MOKa3aTeslbHble,
CTEMeHHble, fiorapummyeckmne, TPUroHOMeTPUYECKMe
ypaBHEHUs, HepaBeHCTBAa M CUCTEMbI; YMEHUWe peLuatb
YpPaBHEHWUs, HEpaBeHCTBa W CUCTEMbI C MOMOLLbIO
pa3NNYHbIX NPUEMOB; peLlaTb YpaBHEHUSA, HepaBeHCTBa
M CUCTEMbI C MapameTpoM; MPUMEHATL YpaBHeHUS,
HepaBeHCTBa, MX  cuctembl  Ans peLueHmns
mMaTtemMaTUyeckMx 3afay W 3agad4 W3  pasfiMyHbIX
06/1acTeil HayKn 1 peasibHOMN YXN3HW;

MPytO -  ymeHue onepupoBaTb  MOHATUAMMW:
HenpepbIBHOCTb  (PYHKUMKW,  acMMMTOTbl  rpauka
(byHKLMKW, MepBas M BTOpas NPOM3BOAHaA (YHKUUN,
reoMeTPUYECKNIA N PU3NYECKNIA CMbICT NPON3BOLHOM,
nepBoo6pasHas, OnNpeaeneHHbIA WHTErpan; ymeHwue
HaxoAuTb acuUMNTOTbl rpauka QYyHKUUKU; YyMeHue
BbIYUCNATL  MPOU3BOAHLIE  CYyMMbl, MPOWU3BEAEHUS,
YaCTHOTO M KOMMO3UUUWM  (DYHKUWIA,  HaxoauTb
ypaBHeHWe KacaTe/lbHON K rpafuky yHKLmuK;

yMeHve 1NCMob30BaThb NMPOV3BOLHYIO ans
nccnefoBaHms (hyHKUWMNA, ans HaxX0XeHus
Haunydllero pelleHns B MNPUKNagHbIX, B TOM 4ucne
COLMaNbHO-3KOHOMUYECKMX U (PU3NYECKUX 3afavax,
LANA onpefeneHns CKOPOCTUM W YCKOPEHUS; HaxoAuTb
nnowaay n o6beMbl (Uryp C MOMOLLbIO WHTErpana;
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NpVBOANTb npumMepsl MaTeMaTUYecKoro
MOZE/NMPOBaHUA C MNOMOLbI  AnddepeHLmanbHbIX
YPaBHEHWIA;

MPyl14 - ymeHve cBOGOAHO OMEPUPOBATL MOHATUAMMU:
TOYKa, MpAMas, MI0CKOCTb, MPOCTPaHCTBO, OTPE3OK,
nyd, NNOCKUWA Yron, ABYrPaHHbIA Yron, TpexrpaHHbIi
yron, repecekatoLLmecs, napansiefibHble n
CKpelymBarolLmecs  npsMble,  NapannenbHocTb U
nepneHavKYNApHOCTb MPAMbIX WM MNIOCKOCTER, Yyron
MeXAy MpAMbIMU, YTon MeXay NpsiMoi 1 N0CKOCTbLHO,
Yron mexay niockKoCcTAMU; YMEHWE UCMOMb30BaTh Npu
pelleHMn 3afay  M3yyeHHble (aKTbl M TEOpPeMmbl
NNaHUMETPUN; YMEHMe OLEHNBATbL pa3Mepbl 06BLEKTOB B
OKpY>KatoLLEM MUPe; YMEHWE OnepupoBaTh NMOHATUAMMU:
MHOrOrpaHHUK, CeyeHne MHOrorpaHHVKa, NpasusibHbIN
MHOTrOrpaHHuK, npu3Ma, nupamuga, urypa w
MOBEPXHOCTb BpaLleHus, LMINHAP, KOHYC, LWwap, ciepa,
pa3BepTKa NOBEPXHOCTU, CEUYEHNS KOHYCa U LNINHAPA,
napasinesibHble 0CM WM OCHOBaHWIO, CeyeHue Luapa,
M0CKOCTb, Kacalowaacs cqepbl, LUWAMHAPE, KOHYCa;
YMEHME CTPOUTb CeYeHMe MHOrorpaHH1Ka, n3obpaxarb
MHOrOrpaHHUKK, (Urypbl 1 MOBEPXHOCTU BpaLleHus,
MX CeYeHWUsl, B TOM YMC/IE C MOMOLLbI 3/1EKTPOHHbIX
CpesCTs; yMeHue NMPUMEHATH CBOMCTBA
reoMeTpUYecKumx puryp, CamMOCTOATE/NIbHO
(hopMynunpoBaTL  OMpPefesieHns Un3y4vaemblX uUryp,
BblABUraTb rMNOTE3bl O CBOMCTBAX W MPU3HAKAX
reoMeTpuyeckmx  uryp,  06OCHOBbIBaTb nnu
OnpoBepratb MX; YMeHWe NPOBOAWTL KnacCUuKauuio
(uryp nNo  pasfiMyHbIM  MpPU3HaKam, BbINOMHATH
Heo6Xxo4MMble AOMNONHUTE/bHbIE MOCTPOEHMS;



OK 05. OcyLecTBnATb YCTHYHO U
MUCbMEHHYIO KOMMYHMKaUMO Ha

rocyfapCTBEHHOM A3blKe
Poccuiickorh  depepaummn  C
YUYeTOM 0C06eHHOCTel
COUMANBHOTO U KY/bTYPHOrO
KOHTEKCTa

JIP8 - cthopmMMpPOBaHHOCTL POCCUIACKON IpaXkaaHCKOA
NOEHTUYHOCTK, MaTpuoTM3Ma, YBaXKEHWUS K CBOEMY
HapoAy, 4yBCTBa OTBETCTBEHHOCTV neped PoauHoi,
ropocTn 3a CBOW Kpaid, CBOKO PofAuHy, CBOW A3bIK U

KynbTypy, npowusioe n HacTosLee
MHOrOHaLMOHabHOro Hapoaa Poccuu;

nP33 - COBEpPLUEHCTBOBAaHME  A3bIKOBOW W
YnTaTeNbCKOWA KyNbTYypbl KaK cpeacTea

B3aVIMOENCTBUSA MEXAY N0AbMU U MO3HAHWUA MUPa;
MP30 - pasBepHYTO M IOFMYHO N3/1araTb CBOK TOYKY
3PEHNSA C UCMO/b30BaHNEM A3bIKOBbIX CPe/CTB;
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MPy15 - ymeHWe cBOGOAHO OMepMpoBaTb MOHATUSMM:
nnowagp ¢urypbl, 06bLeM QUrypbl, BelMYMHA Yrna,
paccTosiHMe OT TOYKM [0 TMIOCKOCTU, paccTosHue
MeXay MNpAMbIMU, paccToAHWe MexAy MNI0CKOCTAMU,
nnowaib cgepbl, naowass MOBEPXHOCTU NUpamMuibl,
npusmbl,  KOHyca,  UuAMHApa, 06beM  Ky6a,
NPAMOYrofibHOro  napannenenunega,  nupamuasl,
npu3Mbl, UWIMHAPA, KOHYCa, Lapa; YMeHWe HaxoauTb
OTHOLLEHWE 06bEMOB NMOAO06HBIX YUrYp;

MPy16 - ymeHue cBO6OAHO OnepupoBaTb MOHATUAMU:
[BVKEHWe, napanfieflbHbli NepeHoc, CUMMETPUS Ha
MNI0CKOCTU 7 B MPOCTPaHCTBE, MoBOpPOT,
npeobpa3oBaHue NOA06MS, NOLOOHbIE (UTYpbl; YMEHMe
pacrno3HaBaTb paBHble U MNOAOGHbIE (Urypbl, B TOM
ynucne B MpPUPOAE, WUCKYCCTBE, apXUTEKTYpe; YMeHue
NCMoMb30BaTh FrEOMETPUYECKME OTHOLLIEHUA, HaX04ANUTb
reOMeTpuYeckme BeNNYMHbBI (4/MHA, Yron, nnowaib,
06beM) NpU pelleHMM 3adad U3 Apyrux y4yebHbIX
NpeaMETOB U 13 peasibHON XKNU3HN

MP61 - BnageHnMe  MeTodamu  [0Ka3aTesibCTB,
aiIropyTMamu peLleHus 3afad; ymeHve hopMynmpoBartb
onpefeneHns, akCUOMbl N Teopembl, NMPUMEHATL WUX,
NMPoOBOAUTL [OKasaTeNlbHble PacCy>XAeHus B Xope
peLleHuns 3a4ay;

P62 - ymeHVe onepupoBaTb MOHATUAMMU: CTeneHb
yucna, fiorapuM  Yucna;  YMeHWe - BbIMOMHATH
BblUMCNEHNE 3HAYEHMI N NPe0bpa3oBaHns BblpaXEHU
CO CTeneHsMW W JflorapuMamu, npeobpasoBaHNA
APOOHO-paLOHaIbHBIX BbIPaXKEHWU;
MP63 -  yMeHMe  onepupoBaTb
paLMoHaibHble, UMppaLMOoHabHbIe,

NOHATUAMMWN:
nokKasaTesibHblI€,



CTerMeHHble, norapummuyeckre, TPUroHOMeTpuyeckune
YPaBHEHUS 1 HePaBEHCTBA, UX CUCTEMbI;

MP64 - ymeHWe onepupoBaTb MOHATUAMU: QYHKLMS,
HenpepbiBHasA (DYHKLMSA, MPOU3BOAHasA, NepBoobpasHas,
onpeaeneHHbIN WHTErpasl;  yMeHWe  Haxo4uTb
NMPOW3BOAHbIE 3/IEMEHTaPHbIX (YHKLWA, UCMOMb3YS
CrnpaBoYHble MaTepuasibl; UCCeA0BaTb B MPOCTENLLNX
cnyyasx (YHKUMM HA MOHOTOHHOCTb, HaxoAuTb
Hambosblie W HaMMeHblUMe 3HAYeHUS  QYHKUNIA;
CTPOUTb TPagMkM MHOTOYNEHOB C MWCMOJ/Ib30BaHUEM
annapara MaTeMaTWU4ecKOoro aHanusa; MPUMEHATH
NPOU3BOAHYIO NPU pPeLleHnn 3afay Ha [BUXEHUE;
pewlaTe  NPakTUKO-OPUEHTUPOBAHHbIe  33J4aun  Ha
Hamb0/bLUVE Y HAUMEHbLUME 3HAYEHUSA, HA HAXOXeHMe
MyTWN, CKOPOCTU U YCKOPEHWS;

npPes - YyMeHVe  OonepupoBaTtb  MOHATUAMM:
pauMoHasibHad (YHKUMA, MNOoKasaTenbHad (QyHKUMA,
CTENneHHas (YHKUMA, fnorapupmuyeckas QyHKLmMS,
TPUroHOMeTpUYecKne (yHKLUKM, 0bpaTHble (DYHKUWK,
YMeHWe CTPOUTb rpauKy  U3YYeHHbIX (YHKLMWNA,
NCMOoMb30BaTh rpaiMkn Npu M3yyYeHUUM MPOLLECCOB WU
3aBMCUMOCTER, NPV pelleHWM 3adad M3  Apyrux
y4ebHbIX MpeaMeToB W 3afa4y U3 peanbHOW XKWU3HW;
BblpaXXaTb  (pOpMyniaMu  3aBUCUMOCTU Mexay
Be/IMYNHaMU,

MP69 - ymeHWe onepupoBaTb MOHATUAMW. TOUKa,
npsmas, NI10CKOCTb, NPOCTPAHCTBO, ABYrPaHHbI yrof,
CKpelymMBaloLLecs  Mpsamble,  MapaiieNibHOCTb U
NeprneHANKYNSPHOCTb MNPSAMbIX U NIOCKOCTER, Yyron
MeXay NpAMbIMU, YTon Mexay NpsMoi 1 NI0CKOCTbLHO,
yron Mexagy naocKocTAMW, paccTofHWe OT TOYKM [0



M/IOCKOCTU, PacCTOSAHNE MeXAy NpAMbIMKU, paccTosHUe
MeXy TMI0CKOCTAMKW;, YMEHMEe WCNo/b30BaTb Mpu
pelleHnMn 3afady uM3ydeHHble (hakTbl U Teopembl
NNaHUMETPUN; YMEHWNE OLEHMBATbL pasMepbl 0OBHEKTOB
OKpYXXatoLLero Mupa;

MP610 -  ymeHWe  oOnepupoBaTb  MOHATUAMW:
MHOFOrpaHHWK,  CeYeHWe  MHOrorpaHHuKa,  Kyo,
napannenenunes, npusma, nupamuga, qurypa w
MOBEPXHOCTb BpaLLleHWs, UNIMHAP, KOHYC, LWap, cgepa,
ceyeHns (Mrypbl BpaweHns, NI0CKOCTb, KacaroLascs
ciepbl, UMNMHAPE, KOHYyCa, Mnaowafb MOBEPXHOCTU
nupaMuabl, NPU3Mbl, KOHYyCa, LUWAMHAPA, nowaib
cthepsl, 06beM Ky6a, NPAMOYro/IbHOro
napasnenenunega, nupamuibl, MpU3Mbl, LUAUHAPA,
KOHycCa, Liapa; yMeHue 1306paXkaTb MHOTOrpaHHUKN v
MOBEPXHOCTN BPALLEHUA, WX CeYeHUA OT PyKu, C
MOMOLLbI0 YEPTEXHbLIX UHCTPYMEHTOB U 3/IEKTPOHHbIX
CPeACTB; YMEHWe pacno3HaBaTb CUMMETPUIO B
NMPOCTPaHCTBE; YMEHWE pacnos3HaBaTb MpaBU/bHbIE
MHOrOrpaHHUKMY;

MP611 - ymeHue onepupoBaTb MOHATUAMM: [LBUXKEHUNE
B NPOCTpaHCTBe, NOA06HbIE (PUrypbl B MPOCTPAHCTBE;
MCNONb30BaTb OTHOLUEHWE MNoLlajeil MoBepPXHOCTEN 1
06beMOB MOLOOHbLIX PUryp NPV peLleHnn 3ataud;
MP612 - yMmeHMe BbIYUCAATbL TFeoMeTpuYveckKune
Be/IMUUHBI (O4/IMHa, Yron, nnowafb, o6beM, nnowab
MOBEPXHOCTU), WCNOMb3yA W3yYeHHble (opMy/bl ©
METOAb!;

MP613 -  yMeHMe onepupoBatb  MOHATUAMU:
NpsAMOYrofibHas CUCTeMa KOOpAWHAT, KOOPAUHATbI
TOYKW, BEKTOp, KOOpAMHATbI BeKTOopa, CKansapHoe



npousBefeHre, Yron Mexay BeKTopamu, Ccymma
BEKTOPOB, MPOW3BEAEHNE BEKTOPA Ha YNC/O0; HAX0AUTb
C MNOMOLWIbIO  M3YYEHHbIX  (POPMY/N  KOOPAUHATbI
cepefuHbl  OTpe3Ka, pPacCTOsiHMe MexXay [ABYymsA
TOYKamu;

MP614 - ymMeHue BbIGUPaTb NOAXOAALMIA U3YUYEHHbIN
MeTOA  ANA  pelleHMs  3afjayn,  pacrosHasaTtb
maTeMaTnyeckme (hakTbl U MaTemaTUyeckne Moaenu B
MPUPOAHBIX U 06LECTBEHHbIX SIBNEHUSAX, B UCKYCCTBE;
YMeHWe  NPUMBOAUTL  MPUMEPbl  MaTEMATUYECKMX
OTKPbITUIA POCCUMICKOA M MWUPOBOM MaTemMaTUYeCKOMn

HayKu,

MPyl -  ymeHMe  onepupoBatb  MOHATUAMMU:
onpegeneHune, akcMoma, Teopema, CreAcTBre, CBOMCTBO,
Nnpu3Hak, [l0Ka3aTesibCTBo, paBHOCU/IbHbIE

(hOpMYNMPOBKK; YMeHVEe (hopMy/MpoBaTb 06paTHOe M
NPOTUBOMOOXHOE YTBEPXAeHWe, NPUBOAUTL NPUMEpbI
7 KOHTprpuMepb!, 1NCNo/b30BaTb MeToz
maTemMaTn4ecKoi NHAYKUMN; NnpoBOAUTH
[loKa3aTe/lbHble PacCyXAeHWs npu peLleHun 3afau,
OL,eHMBaTb NOrMYECKY0 NPaBUIbHOCTb PACCYXAEHNIA;
MPy2 - ymMeHWe onepupoBatb NOHATUAMMW: MHOXECTBO,
NMOAMHOXECTBO, OrnepauMn Hal MHOXECTBamu; yMeHue
MCNOMb30BaTb TEOPETUKO-MHOXECTBEHHbIN  annapat
AN onucaHnsa peasibHbIX NPOLECCOB M ABMEHWIA N MPK
peleHnn 3agay, B TOM 4ucrie U3 ApYyrnx y4debHbIX
npeameToB;

MPy3 - yMeHWe onepupoBaTb MOHATUAMW: rpad,
CBA3HbIA rpad, AepeBo, UMK, rpag) Ha MNAOCKOCTH;
yMeHVe 3aflaBaTb W OMUCbIBaTb rpagbl pasMYHbIMU
crnocobamu; MCnosb30BaTh rpadbl NPy peLLleHnn 3agay;
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MPy4 - ymeHne CBOGOAHO OMEpPUpPoBaTb MOHATUSMM:
coyeTaHue, MepecTaHOBKa, YMCMO COYEeTaHWid, 4YUCNo
MepecTaHOBOK; 6MHOM HbIOTOHA; YMeHWe MPUMEHSATb
KOMOMHATOPHbIE (DaKTbl U PACCYXXAEHUS ANS PeLleHus
3agav;

IMPyS5 - ymeHune onepnpoBaTb NOHATUAMW: HATypasibHOe
yucno, LENoe  uucno, OCTaToK MO MOAYNH,
pauMoHasIbHOE  4YMCO,  UPpaLMOHa/IbHOE  YWKCNO,
MHOXXECTBa HaTYpa/lbHbIX, LeNblX, pPalvoHaNbHbIX,
[EeACTBUTENbHBIX  YuCen;  YMEHMe  UCMOo/b30BaTb
NPU3HaKK LeIMMOCTU, HAUMEHbLUWIA 0OLNIA fennTeNb U
HaMmeHbLUee o0LLiee KpaTHoe, anroputMm EBkmpaa npwu
pelleHnn  3aga4;  3HAKOMCTBO C  Pa3/IMUYHbIMU
NO3ULMOHHBIMU CUCTEMAMW CHUCNIEHUS;

MPy6 - ymeHMe CBOGOAHO OMEPUPOBaTb MOHATUAMMU:
CTeneHb C LeNbIM MoKa3saTesieM, KOpeHb HaTypasibHOW
CTerneHW, CTeneHb C paunoHasbHbIM MoKasaTenem,
cTeneHb C  [eNCTBMTENbHbIM  (BELLECTBEHHbLIM)
rnokasaresiem, JfiorapuM 4ucna, CUHYC, KOCUMHYC U
TaHreHC NPOW3BO/ILHOIO YNCNa;

MPy7 - ymeHne onepupoBaTb NOHATUAMW: TOXKAECTBO,
TOX/JEeCTBEHHOe npeobpasoBaHue, ypaBHeHMe,
HepaBeHCTBO, CUCTeMa YpaBHEHWA W HEepaBeHCTB,
PaBHOCU/IbHOCTb YPaBHEHWIA, HEPaBeHCTB W CUCTEM,
paLnoHabHble, MppaLuoHa/IbHble, MOKa3aTe/bHbIe,
CTeMeHHble, florapuMmyeckmne, TPUrOHOMETPUYECKME
ypaBHEHUS, HepaBEHCTBA N CUCTEMbI; YMEHWNe peLuaTb
ypaBHEHUS, HepaBeHCTBA W CUCTEMbl C MOMOLLbIO
Pas3/IMYHbIX NMPUEMOB; peLlaTb YypaBHEHUS, HEPaBEHCTBA
N CUCTeMbl C NapaMeTpoM; MPUMEHATL YpaBHeHWUS,
HepaBeHCTBa, nx cuctembl  And peLleHus
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mMaTeMaTU4YecKuMx 3afay W 3afja4 M3  Pas/iMyHbIX
061acTeil HayKn 1 peasnibHOM XN3HU;

MPyKO -  yMeHue  onepupoBaTb  MOHATUAMU:
HENpPepbIBHOCTb  (PYHKUUKW,  acUMNTOTbl  rpaduka
(byHKUMKW, nepBas WM BTOpas NPOM3BOAHAA (hYHKLMK,
reoMeTpUYecKnii 1 QU3NYeCcKnii CMbICI NPON3BOLHOWN,
nepBoobpasHas, OnpefesieHHbI  WHTerpan; ymeHue
Haxo4uTb acuMMNTOTbl rpauka ¢YHKUUK; YMeHue
BbIYMCNATL  MPOU3BOAHbIE CYMMbI, NPOU3BELEHUS,
4aCTHOrO M KOMMO3MUUW  (DYHKUMIA,  HaXoauTb
ypaBHeHMe KacaTe/lbHON K rpatimky (hyHKLUUN;

yMeHve 1NCMONb30BaTb MPON3BOAHYHO ans
nccnepoBaHna (yHKLMIA, NS HaxoXaeHns
Havnydllero peweHns B MPUKIaAHbIX, B TOM 4ucCne
COLMaNbHO-3KOHOMUYECKNX W (PU3MYECKMX 3ajadax,
LANA onpefeneHns CKOPOCTU U YCKOPeHUs; HaxoAuTb
nnowaay n obbembl (Uryp C MOMOLLbKD WHTErpana;

NPUBOANTL npumepsl mMaTeMaTn4ecKoro
MOZENMPOBaHNA C NOMOLLbI  AndhepeHUManbHbIX
YPaBHEHWIA;

MPyl4 - ymeHue cBO6OJHO OMEPMPOBaTb MOHATUAMM:
TOYKa, Mpsamas, MA0CKOCTb, NPOCTPAHCTBO, OTPE3O0K,
Nyd, NAOCKWUIA Yron, ABYrpaHHbIA Yron, TpexrpaHHbIi
yron, nepecekaroLmecs, napasnnenbHble n
CKpelwmBaloLineca  npaAmble,  NapaiienlbHOCTb U
NeprneHANKYNApHOCTb MPAMbIX W NJIOCKOCTEN, Yron
MeXAy MPAMbIMUI, YTON MeXZAY NPsSMOWA U NIOCKOCTbIO,
Yron mexay njocKOCTAMU; YMeHUe UCnonb30BaTb Npu
peleHnn 3agavy  Uu3yyeHHble (akTbl U TEOpeMbl
NNaHUMETPUN; YMEHME OLLeHMBaTb pasMepbl 00LEKTOB B
OKPY>KaloLLIeM MUPE; YMEHME ONEPUPOBATL MOHATUAMM:
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MHOrOrpaHHuK, ceyeHne MHOTOrpaHHMKa, npaBnsibHbIN
MHOrOrpaHHuK, npuama, nuvpammga, dqurypa u
MOBEPXHOCTb BPaLLeHWs, LANVHAP, KOHYC, wwap, cgepa,
pa3BepTKa NOBEPXHOCTU, CeYeHUs KOHYCa 1 LMANHApA,
napasnenbHble OCU WM OCHOBaHMIO, CevyeHue Liapa,
MNOCKOCTb, Kacarowadaca cgepbl, UMANHAPA, KOHYCa;
YMEeHUNe CTPOUTL CeYeHre MHOIOrpaHHNKa, n3obpaxarb
MHOrOrpaHHKN, (Urypbl ¥ MOBEPXHOCTM BpaLleHus,
MX CeyeHus, B TOM YMCNe C NOMOLLLI 3/1eKTPOHHbIX
CPeacTs; yMeHwue NMPUMEHATb CBOWCTBa
reoMeTpuYecKnx uryp, CaMOCTOATENIbHO
(hopMynupoBaTb  OMpefenieHns  mnsyyaemblxX  Quryp,
BblABWUraTb rMMNOTe3bl O CBOWCTBAX MW MpU3HAaKax
reOMeTpUYecKux  quryp, 060CHOBbIBATb nnm
onpoBseprartb MX; yMeHVe NPOBOAMUTL KnacCUuKauuio
(uryp no pasIMyHbIM  MPU3HAKaM, BbIMOJIHATb
HeobXoaVMble LOMONHUTENbHbIE NOCTPOEHNS;

MPyl15 - ymeHue cBOOGOAHO ONepMpoBaTh MOHATUAMMU:
nnowanb Qurypbl, 06beM (Urypbl, BenNYMHA YI/a,
paccTofiHMe OT TOYKM [0 TMJIOCKOCTW, paccTosiHue
MeXZy npsMbIMK, PacCTOSIHWE MEXJy MIO0CKOCTAMM,
nnowaas cgepbl, Nnowaas MoBepXHOCTU NupaMuabl,
npusMbl,  KOHyca,  UuaMHApa, ' o00beM  Ky0a,
NPAMOYro/fIbHOr0  napasnsenenunesa,  nupamugsbl,
npu3Mbl, UANNHAPA, KOHYCa, Llapa; YMeHWe Haxo4uTb
OTHOLLUEHMe 06beMOB NOJOGHBIX Uryp;

MPyl16 - ymeHue cBO6OAHO OnepupoBaTh MOHATUAMU:
[BWKeHWe, napaifiefibHbld MepeHoc, CUMMETPUS Ha
M10CKOCTU 7 B MPOCTPAHCTBE, noBopOT,
npeobpasoBaHune Nofobus, NofobHble (Urypbl; yMeHMe
pacrno3HaBaTb paBHble W MOA06HbIE (Urypbl, B TOM



MK 11 BbinonHAts BBOA W JIP14 - 0CO3HaHWe NMYHOrO BKNaga B MOCTPOEHME

00paboTKy TEKCTOBbIX AaHHbIX

YCTOMUMBOrO ByayLLEro;

NP25 - wnHTepeC K  pas3nyHbiM  cepam
npoMeccnoHanbHON LeSATeNbHOCTMN, yMeHne
COBepLUaTh 0CO3HaHHbIV BbI6OP ByayLlel npogeccum
N peanin30BbIBaTb COOCTBEHHbIE XXU3HEHHbIE MN/IaHbI;
JIP26 - rOoTOBHOCTb M CMOCOBGHOCTb K 06pa3oBaHuio 1
caM000pa3oBaHM0 Ha MPOTSXKEHNW BCEIN YKN3HMW,

MP3 - onpegendate uUenn [eAaTenbHOCTU, 33AaBaTb
napameTpbl N KPUTEPUN UX LOCTUXKEHUS;

MP5 - BHOCUTb KOPPEKTUBbI B [eATeNbHOCTb,
OLeHMBaTb  COOTBETCTBME  Pe3yNnbTaToB  Lensam,
OLeHMBaTb PUCKM NOCNEACTBUIA AeATENIbHOCTH;

MP21 - BnafeTb HaBblkaMu MOSyYeHUs MHGopMaLmm
M3 WCTOYHMKOB pasHbIX TWUMOB, CaMOCTOATENIbHO
OCYLLECTBNATL MOWCK, aHanu3, cuctematusaumio u
WHTeprnpeTaunio MH(OpMaUmUM pasinyHbIX BULOB W
(hopM NpesCcTaBeHNS;

MP36 - KoOpAMHMPOBAaTb W BbINOMHATL paboTy B
yCNoBUAX peanbHOro, BUPTYa/IbHOTO n
KOMOMHMPOBaHHOI0 B3aVMO/ENCTBUS;

MP42- penatb 0CO3HaHHbIM BbIGOP, apryMeHTMPOBaThb
ero, 6patb OTBETCTBEHHOCTb 3a PeLLEeHNE;

MP46 - BnafieTb  HaBblkamy  MO3HaBaTe/IbHOM
pedieKcUMm Kak 0CO3HaHWNA CoBepLIaeMbIX AeNCTBUIA U
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yucne B MpUPOAe, WUCKYCCTBe, apXUTEKTYpe; YMeHue
1CMnonb30BaTb reOMETPUYECKME OTHOLLUEHWNS, HAXOAUTb
reoMeTpuyeckre BeIMUYUHBI (4/IMHa, Yron, nnoLagpb,
06beM) NpU peleHnn 3agad u3 Apyrux y4debHbIX
NpeaMETOB U 13 peasibHOM XN3HW

MP61 - BnageHne MeTogamMyn  [0Kas3aTefbCTB,
afiIropuTMamu peLleHns 3agay; ymeHue opmynmposatb
onpeaeneHns, akCMoMbl U TEOPEMbI, MPUMEHATb KX,
NPOBOAUTL [0Ka3aTeNlbHble pacCyXAeHWs B  Xoje
peLleHnsa 3a4ay;

MMP64 - ymMeHWe onepupoBaTb MOHATUAMU: (YHKLMS,
HernpepbIBHaA PYHKLMSA, NPON3BOLHAA, NepBoobpasHas,
OnpeAeneHHbINn NHTErpan, yMeHue Haxo4uTb
NPOM3BOAHbIE 3MEMEHTapPHbIX (YHKUMIA, WCNOMb3yA
CMpaBOYHble MaTepuanbl; UCCNefoBaTb B NPOCTEMLLNX
cnyyasx (YHKUMM Ha MOHOTOHHOCTb, HaxoAuTb
HambosnbluMe W HaUMeHbLUME 3HAYeHUs (YHKUWI;
CTPOUTbL TpagiMKy MHOrOYIEHOB C WCMO/Ib30BaHWEM
annapara MaTemMaTU4yecKoro aHanmsa, MnpPUMEHATL
NPON3BOAHYIO MNPV peLleHnn 3afay Ha [BUXXEHWUe;
pewatb  MPaKTUKO-OPUEHTUPOBaHHbIe  3ajayM  Ha
Hambo/blUMe N HAUMEHbLUVE 3HAYEHNSA, HA HAaXOXAeHNe
NyTWN, CKOPOCTU N YCKOPEHNS;

MP69 - ymeHWe onepupoBaTb MOHATUAMU: TOUKQ,
npsamas, NJI0CKOCTb, MPOCTPAHCTBO, ABYrPaHHbIN Yron,
CKpelluBatlolimecs  npsmMble,  napainesibHoCTb U
nepneHANKYNAPHOCTb NPSMbIX WM MIOCKOCTEW, Yyron
MeXay NpAMbIMU, Yron Mexay npsmMor U NaoCKOCTbHO,
yron mexgy naocKoCTAMW, pPacCTOsAHME OT TOUKM [0
NMI0CKOCTK, paccTofHe MeXAy NPAMbIMW, paccToAHKe
MeXay TM0CKOCTAMW; YMEHME WCMOoNb30BaTh MNpu



MbICAIUTENbHBIX
OCHOBaHUI

MPOLIECCOB,

X pesynbTaTtoB
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pelleHnMn 3aday  M3yyeHHble (akTbl W Teopembl
NNaHUMeTPUK; YMEHUe OLEeHMBATb pasMepbl 06BEKTOB
OKPY>KaloLLIEro Mupa;

MP610 -  ymeHMe onepupoBaTb  MOHATUAMMN:
MHOrOrpaHHMUK,  CeYeHMe  MHOrOrpaHHuKa,  Kyo,
napannenenuneg, npusMa, nupaMuga, urypa u
NMOBEPXHOCTb BpaLleHus, UMANHAP, KOHYC, LWap, cdepa,
ceveHMs (OUrypbl BpaLleHWs, NJOCKOCTb, KacaroLlaacs
cthepbl, UMNMHAPA, KOHyca, MAOWaab MOBEPXHOCTU
nupamugbl, NpU3Mbl, KOHYyCa, UWNMHApa, nowanb
cthepsl, 06beM Ky6a, NPSMOYTO/IbHOr0
napannenenunefa, nupamuiabl, MpU3Mbl, LUANHAPA,
KOHyCa, Liapa; yMeHve 1n306paxkaTtb MHOrOrpaHHUKK v
NMOBEPXHOCTM BpaLleHUsi, WX CEeYeHWA OT PYyKWU, C
MOMOLLbI0 YEePTEXHbIX MHCTPYMEHTOB U 3/1EKTPOHHbIX
CPeAcTB; YMEHMe pacno3HaBaTb CUMMETpPUIO B
NMPOCTPaHCTBE; YMEHWe pacno3HasaTb NpaBU/ibHbIe
MHOTOrpaHHUKN;

MP613 -  ymeHMe  onepupoBaTb  MOHATUAMMU:
npsMoyrofbHad CcucTema KOoOpAMHAT, KOOPAMHATHI
TOYKM, BEKTOP, KOOPAWMHATbI BEKTOPa, CKalfapHoe
npousBefeHne, yron MeXay BekTopamu, CymMma
'BEKTOPOB, NPOU3BEAEHME BEKTOPA Ha YMC/O0; HAXOAUTb
C TMOMOLWbLID  M3YYeHHbIX  (DOPMYST  KOOPAUHATLI
cepeduHbl  OTpe3Ka, paccTofiHMe MeXay [AByMms
TOUKamu;

MPyl1 - YMeHMe  OnepupoBaTb  MOHATUAMU:
onpefenieHne, akcmoma, Teopema, CrefcTeume, CBOMCTBO,
npu3sHak, [l0Ka3aTenbCTBO, PaBHOCW/IbHbIE

(hOPMYNMPOBKM; YMEHME (OPMYMPOBaTbL 06paTHOE U
MPOTWBOMO/OXHOE YTBEPXKAEHWE, MPUBOANTL NPUMEPSI
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n KOHTpNpUMepbl, 1Ccnonb3oBartb MeTo[,
maTemaTn4eckom NHAYKUMK; NpoBOAUTb
[OKasaTefibHble PacCy>KAeHus MNpu peLueHnn 3ajad,
OL,eHMBaTb NOrMYeCKYH NPaBUIbHOCTb PACCYXAEHNIA;
MPyKO -  ymeHWe  onepupoBaTb  MOHATUAMMU:
HEnpepbIBHOCTb  (DYHKUMK,  acMMNTOTbl  rpadmka
(byHKUMKW, MnepBas M BTOpas NPOWM3BOAHAA (YHKLWK,
reoMeTpUYecKnii 1 (HM3NYeCKUiA CMbIC NPOU3BOLHOMN,
nepBoobpasHas, ornpefesieHHbI  WHTerpas; yMeHue
Haxo4uTb acuMnTOTbl rpauka (QYHKUMKW; YyMeHue
BbIUMC/ATL  NPOU3BOAHbIE  CYMMbI, MPOU3BELEHNS,
YaCTHOMO WM KOMMO3ULUMM  (PYHKLWA,  HAXoAuUTb
ypaBHeHWe KacaTe/lbHOW K rpadinuky QyHKUMu;

yMeHue 1CMoNb30BaTh MPON3BOAHYIO ans
nccneoBaHns (hYHKUWN, NS HaxoXaeHus
HaufyyLllero pewleHus B NPUKNAaLHbIX, B TOM 4ucne
COLMaNIbHO-3KOHOMUYECKUX W (PU3NYECKUX 3afavax,
ON1A onpefeneHns CKOPOCTU W YCKOPEHWs; HaxoauTb
nnowaan n o6bLemMbl UIyp C MOMOLLBbIO MHTErpana;

NPUBOAUTb npumepsbl maremaTnyecKoro
MOZENIMPOBaHNA C MOMOLLbI  AnddhepeHUManbHbIX
YPaBHEHWIA;

MPyl4 - ymeHue CBOGOAHO OMEPUPOBATb MOHATUAMM:
TOYKa, Npsmas, MNJO0CKOCTb, MPOCTPAHCTBO, OTPE3OK,
Nyd, NAOCKWIA Yron, ABYTPaHHbIA Yron, TpexrpaHHbIN
yron, repecekaroLuecs, napannenbHble 7
CKpewmBalolLmecs  npsamble,  MapannenbHocTb U
nepneHanKyNAPHOCTb MPAMbIX WM MIOCKOCTEN, Yron
MeXay NPAMbIMU, YTON MeXAy NPsAMOR 1 NNOCKOCTbIO,
Yron mexay naocKoCTAMM; YMeHWe UCMosb30BaThb npu
pelleHnun 3afa4 W3y4veHHble (akTbl W TEOpeMbl
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NNaHUMETPUM; YMEHMe OLeHMBATb pa3Mepbl 06bEKTOB B
OKPY>KatoLLIeM MUPE; YMeHWe OMnepupoBaTh NMOHATUAMM:
MHOrOrpaHHWK, Ce4YeHe MHOrorpaHHuKa, NPasusibHbIN
MHOrOrpaHHuK, npusma, nuMpamuga, qurypa u
MOBEPXHOCTL BPALLEHMS, UNINHAP, KOHYC, LWap, chepa,
pas3BepTKa NOBEPXHOCTU, CEYEHUS KOHYCa N LUANHAPA,
napanfiefibHble OCWM WM OCHOBaHWIO, CeYeHue Liapa,
MIOCKOCTb, Kacarouiasaca ciepbl, UWANHAPaA, KOHYCa,
YMeHVe CTPOUTL CeYeHne MHOTOrpaHHNKa, N306paxarb
MHOTOrpaHHNKN, Urypbl 1 NMOBEPXHOCTU BpaLleHus,
NX CEYeHUs, B TOM 4YUC/ie C MOMOLLLIO 3/IEKTPOHHbIX
CpeacTs; yMeHue NMPUMEHATb CBOWCTBa
reoMeTpUYeCcKmX uryp, CaMOCTOATENbHO
(hopmMynnMpoBaTb ONpeAeneHnUs u3y4daembix uryp,
BblABMraTb runoTesbl O CBOWCTBAX W MNpPU3HaKax
reomMeTpuyecknx  quryp,  060CHOBbIBaTb nnm
onpoBsepraTtb MX; YMeHWe MpoBOAMUTL Kaccudukaumio
(uryp No  pasfiyHbIM  MpPU3HaKam, BbINOJHATb
HeobXoAMMbIe JOMOMHUTENbHbIE MOCTPOEHNS;

MPyl16 - ymeHue cBOGOAHO OMepupoBaTb MOHATUAMMU:
[BWKeHWe, napannefibHbli MNepeHoc, CUMMeTPUs Ha
MN0CKOCTU 7 B MPOCTPaHCTBe, MoBOpOT,
npeobpasoBaHue Nogo6bus, NOJO6HbIE PUIYypbl; YMeHUe
pacrno3HaBaTb paBHble M MOLOGHbIE QUrypbl, B TOM
yncne B NPUPOAE, WCKYCCTBE, apXUTEKType; YMeHue
1CMO0/b30BaTb reOMeTpUYecKne OTHOLLEeHUS, HaXOo4UTb
reoOMeTpuyeckne BeNUYUHBLI (41MHa, yron, niolagb,
06beM) NpW pelleHnMn 3ada4y U3 [pyrux y4ebHbIX
npeaMeToB M U3 peanbHON Xu3Hu MPyl7 - ymeHue
CBOOOAHO OMepupoBaTh MOHATUAMU: MNPAMOYTO/bHAsA
CUCTEMA KOOPAMHAT, BEKTOP, KOOPAMHATbl TOYKM,



MK 12 BbinonHate  JIP26 - roTOBHOCTb M CMOCOGHOCTL K 06pa3oBaHuIo U

npeo6pa3oBaHme

[aHHbIX,

CaMo06pa30BaHNI0 Ha NPOTSHKEHNW BCEIA XKN3HU;

CBA3aHHbIX C  M3MeHeHusMM MP10 - hopmMMpoBaHME HAy4HOro TUMA MbILLIEHUS,

CTPYKTYpb! IOKYMEHTOB

BlafleHVe Hay4yHON TepMUHOMNOIMeR, KIKYeBbIMU
NOHATUAMWN N METOLAMN;

MP17 - ymeTb NepeHOCUTL 3HaHWA B NO3HABATEbHYHO
N NPaKTUYECKYIO 06/1aCTU XKU3HEeLeATeIbHOCTHY,

MP18 - yMeTb WHTEerpuMpoBaTb 3HaHWA W3 PasHbIX
npeaMETHbIX 06/1aCTel;
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KOOpPAMHaTbI BEKTOpa, CYMMa BEKTOPOB, NpPOn3BefeHne
BEKTOpa Ha 4u1Cno, pasfoXeHue BekTopa no 6asucy,
CKanapHoe npoun3BefieHNe, BEKTOPHOE MNpPOu3BeAeHNE,
Yron Mexzay BeKTopamu; YMEHWe WCnonb3oBaTtb
BEKTOPHbIA W KOOPAWMHATHLIA MeToh ANS peLueHus
reoMeTpuyeckux 3agady W 3agad Apyrux y4yebHbIX
npeAMETOB; ONEpMPoBaTb MOHATUAMWN: MaTpULa 2 X 2
3x3, onpefennTens MaTpuLLbl, rEOMETPUYECKUI CMbICN
onpegenuTens;

MPy18 - ymeHWe MOLEeNNpoBaTb peasibHble CUTyaLun
Ha A3blke MaTeMaTWKW; COCTaBNATb  BblpaXKeHus,
YpPaBHEHUA, HepaBeHCTBa M UX CUCTEMbI MO YC/IOBUIO
3afau, uccnepoBaTb  MOCTPOEHHble  Mogenn  C
1Cnosb30BaHNEM annapara anreobpeol,
WHTepPrnpeTUpoBaTb MONYYEHHbIA pe3ynbTar; CTPOUTb
marematnyeckue Mogenin ¢ NOMOLLbH reOMeTPUYECKNX
MOHATUA W BEMIMYMH, peLaTb CBA3aHHbIE C HUMU
NpPaKkTUYeCcKne 3adayn; COCTaBNATb BEPOATHOCTHYHO
MOZ€e/Nb U UHTEePNpPeTMpoBaTh NOMYYEeHHbIN pe3y/bTar;
peLuaThb npuKnagHble 3afauu cpeacTeamu
MaTemMaTuyeckoro aHanumsa, B TOM 4ucfie coumasbHo-
9KOHOMMYECKOTO M (IM3NYECKOro XapakTepa

MP61 - BnageHne MeTogaMy  [0OKasaTeflbCTB,
aIropMTMamMu peLleHuns 3afay; ymeHve opmynmposatb
OnpefeneHuns, akCMoMbl MU TeOopembl, NPUMEHATL WX,
NPOBOAWTL  [lOKa3aTe/lbHble PacCy>XeHUs B XoAe
peLleHns 3ajad;

MP64 - ymeHWe onepupoBaTb MOHATMAMW: PYHKUWS,
HenpepbIBHas (DYHKLUMA, NPOMU3BOAHasA, NepBoobpasHas,
ONpefieNileHHbIn  WHTEerpas;  yMeHWe  HaxoAuTb
MPOU3BOAHbIE 3MEMEHTAPHbIX (YHKLUMIA, UCMONb3YA



MP21 - BnafeTb HaBblkaMu Mosy4yeHUs MHpopMaLmm
M3 WUCTOYHWMKOB pasHbIX TWUMOB, CaMOCTOATE/NIbHO
OCYLLIECTBNATL MOWUCK, aHanu3, CUCTEMATU3aLMIo ©
NHTEpPNpeTaumio MHGopMaL M pasfinyHbiX BULOB U
(hopmM npeacTaseHns;

MP36 - KOOpAMHWMPOBATb W BbINOMHATL PaboTy B
yCoBUAX peanbHOro, BUPTYa/IbHOT0 n
KOMOUHMPOBaHHOIO B3aMMOLENCTBUS;

MP42-genatb 0CO3HaHHbIN BbIOOP, apryMeHTUPOBaTb
ero, 6paTb OTBETCTBEHHOCTb 3a PELLUEHUE;

MP46 - BnageTb HaBblkamy  M03HaBaTe/bHOW
pedieKcM Kak 0CO3HaHUA COBepLIAEMbIX LeNCTBUIA U
MbIC/IUTENBbHBLIX  MPOLIECCOB, WX pesynbTaTtoB MU
OCHOBaHWiA
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CrpaBOYHble MaTepuasbl; UCCNeLoBaTb B MPOCTENLLINX
cnydasx (YyHKUMM Ha MOHOTOHHOCTb, HaxoAuTb
HambonblMe W HaUMeHbLUME 3HAYeHUs PYHKUMWNA;
CTPOUTb TrpaUKM MHOrOYNEHOB C WCMO/Ib30BaHMEM
annapata MaTemMaTM4yecKoro aHanusa; nNpUMEHATb
NMPOU3BOAHYIO MPU pPeLleHnn 3afa4y Ha [BUKEHUe;
pewlaTs  NPaKTUKO-OPUEHTUPOBaHHbIE  33jayn  Ha
HanmbonbLUNE N HAMMEHBLUVE 3HAYEHNS, HA HAXOXEeHMe
MyTW, CKOPOCTU N YCKOPEHWS;

MP67 - ymeHWe onepupoBaTb MOHATUAMU: CpefHee
apuMeTUYECKOE, MefunaHa, Hanb0osbLee 7
HaVMeHbllee  3Ha4eHus, pasmax, aucnepeus,
CTaHAapPTHOe OTK/IOHEHWE YMC/IOBOr0 Habopa; yMeHwue
N3BNEKaTb, NHTEPNPeTUPOBaTL NHpopMaLmIo,
NpeACTaBieHHY0 B Tabnuuax, Ha AuarpaMmmax,
rpamkax,  OTpaXKalLyl  CBOWCTBA  peasibHbIX
MPOLLECCOB U ABMEHWI; MPeLCTaBNATb MH(OpMaLMIo C
noMolblo  Tabnuy, M guarpamM;  UCCefoBathb
CTaTUCTUYECKME [laHHble, B TOM YuC/ie C NPUMEHEHUEM
rpagMyeckmx METOLO0B M 3/IEKTPOHHbIX CPefCTs;

MP68 - ymeHWe onepupoBaTb NOHATUSMK: ClydaliHbI
ONbIT U CNy4YaitHoe CobbITME, BEPOATHOCTb C/y4alnHOro
COObITUS;  YMeHMe  BblYACNATb  BEPOATHOCTb  C
MCMo/b30BaHWEM rpauyeckux MeTOAOB; MPUMEHATb
(hOpMynbl  CMOXEHUS U YMHOXEHUS BEepPOATHOCTEN,
KOMOVHATOPHbIE (DaKTbl U (OPMY/Nbl MPU  PeLLeHum
3a/jay; OLeHMBaTb BEPOATHOCTWU peasibHbIX COObITUMN;
3HAKOMCTBO CO C/ly4YalHbIMW BENNYUHAMU; YMEHME
NPUBOANTL MPUMEPbI NPOSIBIEHMS 3aKOHA 60/bLUMX
yuncen B NPUPOAHBIX M 0BLLECTBEHHbIX ABMIEHUAX;
MP610 -  ymeHWe onepupoBaTb  MOHATUAMU:
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MHOFOrpaHHMK,  CeYeHMe  MHOrorpaHHuWKa,  Kyo,
napannenenunes, npusmMa, nupamuga, qurypa u
MOBEPXHOCTb BpaLLeHus, UMANHAP, KOHYC, Wwap, cdepa,
CeyeHus (Urypbl BpalLleHns, MIOCKOCTb, Kacarolascs
cthepbl, UMNMHApPA, KOHyca, NAoWadb MNOBEPXHOCTU
nupamuibl, NpPU3Mbl, KOHYyCa, UWAMHApa, naowanb
cthepel, 06beMm Ky6a, NPAMOYTo/IbHOr0
napannenenunega, nupamuabl, nNpuUsMbl, LWANHAPA,
KOHyCa, LUapa; yMeHne n3o6paxarb MHOrOrpaHHUKN U
NMOBEPXHOCTN BpaLUEeHNs, WX CevyeHus OT PYKWU, C
NMOMOLLBIO YepPTEXKHbLIX MHCTPYMEHTOB U 3N1EKTPOHHbIX
CPeAcTB; YMeHWe pacnosHaeaTb CUMMETPUIO B
NMPOCTPaHCTBe; YMeHWe pacrno3HaBaTb MNpPaBU/IbHbIE
MHOTOrpaHHUKMY,

MNPyl - yMeHue  onepupoBatb  MOHATUAMM:
onpejeneHune, akcMoma, Teopema, CrefcTeue, CBOMCTBO,
Nnpu3Hak, [l0Ka3aTesibCTBO, pPaBHOCU/bHbIE
(hOpMYNMPOBKK; YMeHUe (hopMynmpoBatb 06paTHoe U
NPOTMBOMOIOXKHOE YTBEPXKAEHNE, MPUBOANTL MPUMeEpPbI
n KOHTpNpUMepbl, 1NCnonbL30BaThb MeTo[
maTemMaTn4ecKonm NHAYKUNNK, npoBOAUTb
[loKa3aTe/bHble PacCcy>XAeHuUsa Mpu peLleHun 3ajad,
OLeHMBaTb NOrMYECKYIO NPaBUIbHOCTb PACCYXXAEHWN;
MPy2 - ymeHne onepupoBaTb MNOHATUAMW: MHOXECTBO,
NOAMHOXECTBO, onepaunn Haf MHOXecTBamu; yMeHue
MCNONb30BaTb TEOPETUKO-MHOXECTBEHHbIA —annapar
[/15 ONUCaHUA peasibHbIX MPOLLECCOB W ABIEHUIA U NpW
pelleHnMmn 3afa4y, B TOM 4uCie U3 APYrux y4yebHbIX
npeameToB;

MPy3 - yMmeHue onepupoBaTb MOHATMAMU: rpag,
CBA3HbIA rpad, [AepeBo, LMK, rpag Ha MA0CKOCTH;
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yMeHVe 3ajaBaTb W ONUCbIBaTb rpagbl pasinyHbIMU
crnocobamu; NCNosb30BaTh rpagbl NPY peLLeHnm 3aay;
MPy7 - ymeHne onepmpoBaTtb MOHATUAMU: TOXAECTBO,
TOXAECTBEHHOE npeobpa3oBaHue, ypaBHeHwe,
HepaBeHCTBO, CWUCTeMa YpPaBHEHWA W HepaBeHCTB,
PaBHOCW/IbHOCTb YPaBHEHWI, HEepaBeHCTB W CUCTEM,
pauuoHa/ibHble, UppauMoHa/ibHble, MOKa3aTe/lbHble,
CTEMNEeHHble, NIorapuMUYecKme, TPUroHOMETPUYECKME
ypaBHEHWSA, HepaBeHCTBa W CUCTEMbI; YMEHMWe peLuaTtb
YpaBHeHWsl, HepaBeHCTBA W CUCTEMbl C MOMOLLbLIO
PasNNYHbIX NPUEMOB; peLlaTh YpaBHeHUs, HepaBeHCTBa
N CUCTEMbl C MapamMeTpoM; MNPUMEHATL YpaBHEHWS,
HepaBeHCTBa, nx cuctembl  And peLLeHns
MaTeMaTU4ecKmMx 3afady W 33gad4 M3 pas/yHbIX
06/1aCTeil HayKn 1 peasbHOM XN3HU;

MPyll -  ywmeHWe  onepupoBaTb  MOHATUAMMU:
KOMMN/IEKCHOE YMC/I0, COMPSXKEHHbIE KOMMJIEKCHbIE
yucna, Moaynb U aprymeHT KOMIMIEKCHOro 4ucna,
(hopma 3anucy KOMMAEKCHbIX yncen (reomeTpuyeckas,
TPUroHOMeTpUYyeckas W anrebpavyeckas); yMmeTb
NpoV3BOANTb apupmMeTnyeckue [encTeuns c
KOMM/IEKCHbIMWA  YuCNaMy;  NPUBOAUTL  MPUMEPSI
NCNO0/b30BaHNA KOMMIEKCHBIX YNCEN;

MPyl12 - ymeHMe cBOGOAHO ONepmpoBaTb MOHATUSMMU:
cpefiHee apuMeTUYecKoe, MeAuaHa, Hambosbliee W
HaVMeHblliee  3Ha4yeHus, pasMax,  gucnepcus,
CTaHAAPTHOE OTK/IOHEHME A/1A OMuCaHWUA YMCNOBbIX
[AaHHbIX;  YMeHWe  uccnefosaTb — CTaTUCTUYECKUe
[laHHble, B TOM 4ucfie C NPUMEHEHWEM rpagnyeckux
METOAO0B W  3/IEKTPOHHbIX CPeACTB;  rpagumyecku
nccnefoBaTb COBMECTHbIe HAOMOLEHWA C MOMOLLbIO



AmnarpaMMm paccevBaHWs U IMHEAHOW pPerpeccuu;
MPy13 - yMeHMe Haxo4uTb BEPOATHOCTU COOLITUIA C
MCNOMb30BaHWEM TrpanMyeckMX MEeTOAO0B; NPUMEHSATb
A1 peLleHns 3a8a4 opMy/bl CNI0KEHUS Y YMHOXEHUS
BEpOATHOCTER,  (hopMyny  MOMHOW  BEPOSTHOCTW,
(opmyny  BepHynnn, KOMOMHATOpPHble (haKTbl W”
(hopmy/ibl;  OUEeHVMBaTb  BEPOATHOCTU  peasibHbIX
COObITWI;  YMeHWe  OnepupoBaTb  MOHATUAMMU:
C/lyyailHas BefM4YMHa, pacnpefenieHne BepOSTHOCTEN,
maremaTMyecKoe OXugaHue, AUCNePCUs N CTaHLapTHOe
OTK/OHEHWE  C/lyYalHOW  BEMMYMHbI,  (OYHKLUK
pacnpegeneHns M NJOTHOCTM  PaBHOMEPHOrO,
NnoKasaTe/IbHOr0O W  HOPMa/bHOIO  pacrpefeneHui;
YMeHVe  WCMNOMb30BaTb  CBOWCTBA  M3Y4YEHHbIX
pacnpefeneHuii NS pelleHns 3afadv; 3HaKoOMCTBO C
MOHATMAMM:  3aKOH  OO/bLUMX  YuCen,  MeToAbl
BbIGOPOYHBLIX  WUCCMELOBaHWN; YMeHWe MNPUBOAUTb
npuMepbl MPOSBMIEHWUS 3aKOHa 60/blUMX 4KUcen B
NPUPOLAHbIX N 0OLLECTBEHHbIX ABNEHUSX;

MPyl14 - ymeHue cBOGOLHO OMepupoBaTh MOHATUAMMU:
TOYKa, MNpsAmas, MI0CKOCTb, MPOCTPAHCTBO, OTPEe3OK,
Nyd, NJIOCKUIA Yron, ABYrpaHHbIA Yros, TPexrpaHHbIi
yron, nepecekarowimecs,’ napanniesnbHble 7
CKpelLmBatowmecs  npsmMble,  napanienbHoOCTb U
nepneHANKYNAPHOCTb MPAMbIX W MNJIOCKOCTEN, Yron
MeXAy NPSAMbIMU, YTon MeXay npsMoi 1 NAOCKOCTbIO,
Yrosi MeXxay nAoCKOCTAMW; YMEHUe UCMNO/b30BaTb Npu
pelleHNM 3afa4y M3y4yeHHble (aKTbl W TEOPeMbl
NNaHUMETPUM; YMEHNE OLleHNBATb pa3Mepbl 00LEKTOB B
OKpY>XatoLLeM MUPE; YMeHUe onepupoBaTb NOHATUAMU:
MHOrOrpaHHuK, Ce4YeHne MHOrorpaHH1Ka, NpaBubHbIA
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MHOTFOrpaHHuK, npusma, nuvpamuga, qurypa u
MOBEPXHOCTb BpaLLeHus, LMAMHAP, KOHYC, Lwap, ciepa,
pa3BepTKa MOBEPXHOCTU, CEYEHUS KOHYCa U LMANHApa,
napannesnbHble OCM WM OCHOBaHWIO, CeYeHue Luapa,
MNOCKOCTb, Kacarolasaca cqepbl, UMANHAPA, KOHyca;
YMeHWe CTPOUTb CeYeHMe MHOrorpaHHUKa, n3obpaxarb
MHOTOrpaHHUKK, (Urypbl 1N MOBEPXHOCTU BpaLleHWUs,
NX CEYEHUsi, B TOM YMUC/IE C MOMOLLLIO 3NEKTPOHHbIX
CPeAcTs; yMeHve NMPUMEHATb CBOMCTBA
reoMeTpUYEeCKNX uryp, CaMOCTOATENIbHO
(hopMyNIMpoBaTb  OMpefesieHns  u3y4vaeMbiX uryp,
BblABUraTb rMUMoTe3bl O CBOWCTBAX W MpU3HaKax
reoMeTpuyecknx  quryp, 060CHOBbIBATb nnu
onpoBepratb UX; YMeHWe NPOBOAWUTL Kraccugmkalmio
(uryp No  pasnMYHbIM  MpPU3HaKam, BbIMOMHATb
HeobXoUMble OMONHUTE/IbHbIE NOCTPOEHMS;

MPy15 - ymMeHune cBOGOAHO OMepupoBaTh MOHATUSMM:
nnowanb urypsl, 06bemM GUrypbl, BefiM4MHA Yrna,
paccTosHMe OT TOYKM [0 MJIOCKOCTK, paccTosHue
MeXay MNpAMbIMKW, PacCTOAHWE MeXXay MI0CKOCTAMM,
nnowanb cepbl, NAOWALb MOBEPXHOCTM MNUpamMuabl,
npu3Mbl, KOHyCa,  UWMHApa, 06beM  Kyba,
NnpsAMOYronbHOro  napannenenunega,  nNupamuisbl,
npu3Mbl, UUAVHAPA, KOHYCa, Lapa; YMeHWe Haxo4uTb
OTHOLUeHMe 06beMOB MOLOOHbIX (UTYp;

MPy18 - ymeHWe mofennposaTb peasibHble CUTYyaL MK
Ha fA3blKe MaTemMaTUKW; COCTaBMIATb BblpaXKeHUS,
ypaBHEHUS, HepPaBeHCTBa M UX CUCTEMbI MO YCNOBUIO
3afjaun, uUccnegoBatb  MOCTPOEHHble  Mofenn C
ncnonbL3oBaHneMm annapara anre6pel,
WHTEPNPeTUPOBaTL MNOMYYEHHbIA pe3y/bTaT; CTPOUTH
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MaTeMaTU4eCcK1e MOAEN C MOMOLLLKO FEOMETPUYECKUIX
MOHATUA W BE/MYMH, pewwaTb CBA3aHHbIE C HUMM
MPakTUYeCcKne 3afayn; COCTaBNATb BEPOSTHOCTHYHO
MOAENb W MHTEPMPETMPOBATbL MOMYYEHHbIV pe3ynbTarT;
peLaTb NpUKNagHble 3afaum cpeacTBamu
MaTeMaTUUYeCKOro aHanin3a, B TOM YKCNe COLManbHO-
3KOHOMMYECKOTO U (I13MYECKOro XapakTepa



2. CTPYKTYPA W COAEPXAHWE YHEBHOI O NMPEOMETA

2.1. O6bem yyebHOro npeagmeTa 1 BUAbl y4ebHON paboThl

Bug ydyebHoli paboThbl O6bem B yacax
O6bem ob6bpa3oBaTeNbHOW NporpaMmMmbl y4yeb6HOro npegmeTa 315
O6a3aTenbHaa ayautTopHas Harpyska: 293
TEOPETUYECKNE 3aHATUSA, 225
B T.4. B (hopme NpaKTUYECKON MOArOTOBKM —
NPaKTUYECKME 3aHATUS, 68
B T.4. B (hOpMe NPaKTUYECKON NOArOTOBKM 40

nabopaTopHble 3aHATUS,

B T.u. B ()OPME MPAKTUYECKOI NOArOTOBKY

CamocTosATenbHas pa6oTa, 10
B T.U. B (DOPME MPAKTUYECKO NOArOTOBKY —

MHAMBUAYaNnbHbIA NPOeKT —

MpomeXyTouyHasi aTTecTaymsa (3K3ameH) 12



2.2. TemaTn4yecKuii NnaH 1 cogepXkaHue yue6HoOro npegmeTta

HanmeHoBaHmMe CojepxaHue y4e6HOro matepumana u popmbl
pasfenos u Tem opraHusaumu gesTeNnbHOCTM 06ydarouuxcs
1 2
BBepgeHwue TeopeTnueckoe 3aHAaTue. BBeAeHWe

MaTemaTMka B  HayKe, TEXHWKE,  3KOHOMMKE,
MH(OPMALMOHHBIX  TEXHOMOTUAX UM NPaKTUYECKON
AesTensHoCTH. Llenn n 3agaum n3yyveHuss matemaTukim
npv ocBoeHun npodeccuii CMo

Pasgen 1. MoBTOpeHWe Kypca MaTeMaTU KN OCHOBHOW LI KO/bI

Tema 1.1. TeopeTuueckoe 3aHaTue. Yucna n BbIYUCIEHNS.

Uncnawu BblpaxkeHns 1 npeobpa3oBaHms

BbIUMC/IEHWS. [elcTBMA Had NONOXWUTENbHLIMA U OTPULATENbHBIMU

BbipaxeHus n ymcnamm, 06bIKHOBEHHBIMM U AECATUYHBLIMI APOBAMM.

npeobpa3oBaHis [JeicTBnA co cTeneHsamu, (HOPMYy/bl COKPALLeHHOro
YMHOXEHUS.

Tema 1.2, TeopeTuueckoe 3aHaTue. [ €OMETPUA Ha NIOCKOCTU

"eomeTpusa Ha Buabl nnockux duryp 1 ux naowaau.

NIOCKOCTY

MpakTuueckoe 3aHAaTne Nel. BblumcneHue I'II'IOLLI,&,U,EVI
NIOCKNX (hunryp
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B Tom uucne

O6bem npakTu-
B yacax yeckas
noaroToBKa
3 4
2 _
2 -
2 -
2 2

Koabl 06WMX KOMNETEHL WA ©
NNUYHOCTHbIX, MeTanpegMeTHbIX,
nNpeAMeTHbIX pe3ynbTaToB,
hOopMUMPOBAHUID KOTOPbIX
CNnoco6CTBYET 3/1EMEHT NpOrpaMMbl
5

OK 01, NIP23, NIP24, /P25, MP1,
MP2, MP3, MP4, MP5, MP6, MP12,
MP13, MP17, MP18, MP19, MP614,

MPy19

OK 04, OK 05, /1P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, MPy5

OK 04, OK 05, /1P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, T1P61, INP609,
MP612, NMPy14
OK 01, MK 1.1, P14, P23, NP24,
NnP25, NP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, INMP69, MNMP612



Tema 1.3.
lNpoueHTHbIE
BbIYMC/IEHNA

Tema 14.
YpaBHeHUA U
HepaBeHCTBa.
CucTeMbl ypaBHEHWIA
N HEpaBeHCTB

TeopeTnyeckoe 3aHaTue. [1POLEHTHbIE BbIYUC/IEHUS
MpocTble NPOLEHTbI, pasHble CNOCOObI NX BbIYUCTIEHNS.
CnoxHble NPOLEHTLI

MpakTuuyeckoe 3aHsTue Ne2. PelleHMe 3agay C
MOMOLLbHO MPOLLEHTHbBIX BbIYNCIEHNI

TeopeTunueckoe 3aHaTue. PaUMOHa/IbHbIE YpPaBHEHWS,
HepaBeHCTBa, CUCTEMbl YPaBHEHWIA N HEPABEHCTB
PaBHOCW/IbHbIE  Mpeobpa3oBaHWs  palMOHA/IbHbIX
YPaBHEHWI 1 HEPABEHCTB MEPBOI CTemneHn. YacTHble U
obliye  pelleHVs  HepaBeHCTB. Cuctembl  u©
COBOKYMHOCTM HepaBeHCTB. CUCTEMbl YpPaBHEHUIA 1
HepaBeHCTB KaK MaTemMaTuyeckme MOLENN peasibHbIX
cuTyauuid. KeagpaTtHble ypaBHeHMs. MeTofbl pelleHuns
CUCTEM YypaBHEHWI. HepaBeHCTBa BTOPOM CTEMEHW.
Cuctembl M COBOKYMHOCTM HEPaBEHCTB, COAep Kallme
KBaJpaTHbIN TPEXUSIEH.

MpakTuueckoe saHAaTue Ne 3. BbINONHEHWE AENCTBUN C
pauMoHa/ibHbIMU  Yncnamy. PelleHMe paunoHaNbHbIX
YpaBHEHWIA, HEpPaBeHCTB, CUCTEM YpaBHeHWA U
HEepaBeHCTB MEePBOI CTENEHN.

MpakTuyeckoe 3aHsTue Ne4. PelleHne pauoHaibHbIX
YpaBHeHWUIA, HEepaBeHCTB, CUCTEM  YpPaBHEHUA K
HepaBeHCTB BTOPOI CTeneHwu

TeopeTuueckoe saHaTne. MaTpuLbl N ONpesennTenn.
MoHaTna: matpuua 2x2 n 3x3, onpeaennTesl MaTpULbI.

TeopeTnueckoe sansaTue. Metog Naycca

MeTtog [aycca npuv peweHMn CUCTEM  JIMHENHBIX
ypaBHEHWI
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OK 03, J/TIP26, MP8, MP17, P66

OK 03, /1P26, MP8, MP17, P66

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP63, INMPy1,
MPy7

OK 04, OK 05, /1P8, /1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MPy7

OK 04, OK 05, /IP8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MPy7
OK 04, OK 05, 11P8, NIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MPy1, MPy17
OK 04, OK 05, JIP8, NIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MPy1, MPy7,
MPy17



Tema 1.5.
BX0HOI KOHTPO/b

KoHTponbHasa pa6oTa

Pasgen 2. MpsaAMble U NIOCKOCTW B MPOCTPAHCTBE

Tema 2.1.
AKCUOMBI
CTEpeoMeTPUN.

Tema 2.2.
MapannenbLHoCTb
NPAMbIX, NPAMON 1
N/I0OCKOCTU

Tema 2.3. B3aumHoe

PacrosioXeHue
NpsAMbIX B
NPOCTPaHCTBE

Tema 2.4.
NapannensHoCcTbL
NIOCKOCTEN.
MepneHanKynap-
HOCTb MPAMBIX 1
NNOCKOCTEN

Tema 2.5.
MepneHanKynap u
HaK/IOHHbIE. YTON

TeopeTuyeckoe 3aHaTue. AKCMOMbI CTEPEOMETPUN
Crepeometpus [pocTeiume  (urypbl  MpOCTPaHCTBA.
MpeacTaBneHNs O reoMeTpuyeckux Tenax. AKCUOMbI
CTEPEOMETPUN U CNeACTBUA NX HUX.

TeopeTuueckoe 3aHaTue. [lapainenbHOCTb MPAMbIX,
I'IpFlMOI\/'I M NNOCKOCTA

MapannensHole npsamble B MPOCTPaHCTBE.
MapannenbHOCTb  NPsAMOM M MIOCKOCTW.  MpusHak
napasineibHOCTN I'IpﬂMOI\/'I 1 nnockocTw. MapannensHoCTb
M/IOCKOCTEN

TeopeTuyeckoe 3aHaTue. B3aUMHOE pacnosnoXxeHue
NpPsAMbIX B NMPOCTPaHCTBE

CkpelumBatoLLmecs npsmble. Tpu  cny4vas B3avMHOMO
pacnonoXeHnsa nMpAMbIX B MNPOCTPaHCTBE. YT/bl C
COHarnpas/IEHHbIMW CTOPOHaMW. Yron Mexagy npamMmbIMN.
TeopeTuyeckoe saHaTue. [NapanienbHOCTb MNOCKOCTEIA.
MepneHanKyNapHOCTb NPAMBIX U MI0CKOCTEN
MapannensHble naockoctW. [Mpu3Hak napannenbHOCTU
ABYX nnockocTeil. CBOMCTBA Napan/ieNibHbIX MIOCKOCTEN.
TeTpasgp W napannenenuned. epneHAVKYNSAPHOCTb
I'IpﬂMOVI N MNOCKOCTW. MapannensHble  NpAMbIe,
rnepreHavKynsapHble K MNI0CKOCTH. Mpu3Hak
nepreHaVKyNSpHOCTU MPSMOA M NNOCKOCTU. Teopema 0
NPSAMONA, NePReHANKYNSPHON K NIOCKOCTA
TeopeTnyeckoe 3aHATUeE. MNepneHankynap 7
HaK/OHHbIE. YTON MeXay NPsSIMOW U M0CKOCTbIO
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OK 04, OK 05, J1P8, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, TTP61, MNMP69,
MPy1,MPy14

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P61, MNP69,
MPy1, MPy14

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, T1P61, MP69,
MPy1, MPy14

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P61, MP69,
MPy1,MPy14

OK 04, OK 05, J1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,



MeXy NpPsiMoin n
M/I0CKOCTbHO

Tema 2.6.
[BYyrpaHHbIin yros.
MepneHanKynap-
HOCTb M/I0CKOCTEN

PaccTosHMe OT TOYKM 4O MIOCKOCTU. MepneHanKynsap u
HaKNoHHasA. Teopema O Tpex MeprneHauKynspax. Yron
MeXAy NPSAMON 1 MNOCKOCTbHO.

TeopeTuyeckoe 3aHATHE. ,D,ByrpaHHblﬁ YyroJi.
MeprneHANKYNAPHOCTL MI0CKOCTEN

[BYyrpaHHbIin yron. JIMHelHbIA Yron ABYrpaHHOro yria.
Mpu3HaK  NeprneHAMKYNApPHOCTU  ABYX  M/IOCKOCTEA.
MapannenbHoe NPOEKTMpOBaHWE W ero  CBOWCTBA.
OpToroHanbHoe NPOEKTMPOBAaHNE. Mnowaas
OpPTOrOHa/IbHOM NMPOEKLMN.

MpakTuyeckoe 3aHaTue Ne5. PelleHne 3ajay C
NPYMEHEHNEM MPU3HAKOB M CBOMCTB napasiienbHbIX 1
NepneHaNKYNApHbIX NPSMbIX 1 NIOCKOCTEN

MpakTuyeckoe 3aHaTue Ne6. PelleHWe 3ajay Ha
HaxoXXaeHune AByrpaHHOro yrna

Pasgen 3. KoopaHaTbl 1 BEKTOpbI

Tema 3.1.
JexkapToBbl
KOOpAMHATbI B
MpoCTpaHCTBe.
PaccToaHme mexay
[IBYMSl TOUKaMW.
KoopanHartbl
CepeavHbl 0TpesKa

TeopeTunyeckoe 3aHaTue. [1pAMOYronbLHaa gekapTosa
CucTemMa KoopauHat B MPOCTpaHCTBE

[MpsamMoyronbHaa AekapToBa CUCTeMa KoopAuHAaT B
MPOCTpaHCTBe. PacCTosaHWe Mexay [ABYMS TOYKaMW.
KoopavHatbl cepefiHbl 0Tpe3ka
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MP55, MP56, MP57, T1P61, NMP69,
MPy1, NPy14, IMPy15

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

MP30, MP31, MP33, MP36, MP37,

MPS55, MP56, MP57, INMP61, P69,
MPy1, NPy14, IMPy15

OK 01, MK 1.1, NP14, P23, J1P24,
NnP25, NP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MNP61, MNMP69, MNMPy1, MNPy14
OK 01, MK 1.1, NP14, NP23, J1P24,
NnP25, NP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP61, MP69, MNMPy1, MNPy14

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

MP30, MP31, MP33, MP36, MP37,

MPS55, MP56, MP57, P61, MP613,
MPy17



Tema 3.2.
BekTopbl
MPOCTPaHCTBE.
Yron
BEKTOpaMu.
CkanspHoe
npowvseeaeHve
BEKTOpOB

Mexay

TeopeTnueckoe 3aHsiTue. BEKTOPbI Ha NJIOCKOCTU U B
MPOCTPaHCTBE

lMoHATMe BekTopa. BekTopbl Ha MNAOCKOCTM WU B
npocTpaHcTBe. Moaynb BeKTopa. PaBeHCTBO BEKTOPOB.
[elcTBuA Hag BekTopamy B NpocTpaHcTBe. [Mpasuno
TPEYro/bHUKa, napasnnenorpamma, NOMaHOIA.
KomnnaHapHble BeKTOpbI, NMpaBu/io Napainenenunesa.
KoopamHaTbl BeKTopa Ha N/I0CKOCTU M B MPOCTPAHCTBE.
[JeicTeua Hag BeKTOpamu, 3aaHHbIMK KOOpAMHATaMK,
Ha NIOCKOCTW 1 B NpoCTpaHcTBe. MpocTeiLune 3ataqum B
KoopAmMHaTax

TeopeTnueckoe 3aHaTue. Pa3OXKeHMe BEKTOpa Ha
MN/I0CKOCTU U B NMPOCTPaHCTBE

Pa3noXkeHne BeKTOpa Ha MMIOCKOCTU N B NPOCTPAHCTBE
Nno 3ajaHHbIM HanpasneHusaM. KoopAuHaTbl BeKTOpa.
OpTOHOPMMPOBaHHbIN 6a3nc. Pa3noXeHne BeKTOpa Ha
NaoCKoCTM M B NPOCTPaHCTBE MO  3aflaHHbIM
HanpasneHnaM. HaxoXpaeHwe KooOpAWHAT BeKTopa B
3afjaHHOM 6asmce

TeopeTnueckoe sanaTue. CKanapHoe npousseneHue
BEKTOPOB

CkanapHoe npoun3BefeHWe BEKTOPOB, WCMONb30BaHMe
CBOWCTB CKaNspHOro Mpou3BeAeHUs. YTONn Mexay
[BymMA BekTOpamu. [1poekumsa BekTopa Ha OCb.
BbluncneHve yrnos mexay npssMbiMu 1 NIOCKOCTAMM.
TeopeTnyeckoe 3aHATUE. BeKTOpHO-Koopp,MHaTHbIVI
MeTOof

BeKTOpHO-KOOPANHATHbIA METOA
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OK 04, OK 05, /P8, /P33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P61, MP613,
MPy17

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, MP613,
MPy17

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P61, MNP613,
MPy17

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, T1P61, IP613,
MPy1, NPy17



MpakTuueckoe 3ansTue No/. [NpumeHeHWe MeToda
KOOPAMHAT NPy PeLUEHUMN NPaKTUKO-OPUEHTUPOBAHHBIX

3aaau

Pasgen 4. OCHOBbl TPUTOHOMETPUKU. TPUTOHOMETPUYUECKUE DYHKLUN

Tema 4.1.
TpuroHomeTpuye-
CKue PyHKLun
MPOV3BO/IbHOIO Yr/a,
yncna. PagmaHHas un
rpagycHas mepa yrna

Tema 4.2.
OcCHOBHbIe
TPUrOHOMETpUYe-
CKVe TOXecTBa
Tema 4.3.
dopmybl
npuseseHuns

Tema 4.4.

CuHycC, KOCUHYC,
TaHreHC CyMMbI U1
pasHOCTY ABYX YI/10B
CUWHyC 1 KocuHyC
[IBOVHOIO yrna.
dopmybl
MOSIOBUHHOTO yrna

TeopeTnyeckoe 3aHATKeE. TpuroHoMeTpuyeckme
(hYHKLMM YACNOBOr0 aprymeHTa

PagmaHHaa mepa yrna. NoBopoT TOYKM BOKPYr Havana
KoopauHat. OnpefeneHune c1Hyca, KOCUHYca, TaHreHca
N KOTaHreHca. 3HaKmu CMHYCa, KOCWUHYCa, TaHleHcCa W
KOTaHlreHca no 4YeTBepTAM. 3aBNCUMOCTb Mexay
CMHYyCOM, KOCWHYCOM, TaHreHcoM W KOTaHMeHCOM
O1HOro N TOro e yrna

TeopeTnueckoe 3aHATUE. OCHOBHbIe
TPUTOHOMETPUYECKME TOX/ECTBA
TpuroHomeTpuyeckune ToXaecTsa

TeopeTnueckoe 3ansaTue. POPMy/bl NPUBELEHUNSA
CUWHyC, KOCUHYC, TaHFEHC M KOTAHIeHC Yr/oB a u - a.
dopmynbl NpuBeaeHUA

TeopeTnueckoe 3aHaTne. CUHYC, KOCUHYC W TaHIeHC
CYMMbI N Pa3HOCTWN ABYX aprymeHTOB

CVMHYC M KOCWHYC CYMMbl M Pa3sHOCTU apryMeHTOB.
TaHreHc cyMMbl 1 pa3HOCTM aprymeHTOB
TeopeTnyeckKoe 3aHATUE. dopmynbl p,BOIZHOFO
aprymeHTa

Mpeobpa3oBaHWe N BbIYUCIEHUE YMCNIOBBLIX 3HAYEHWIA
TPUrOHOMETPUYECKMX BbIPKEHWUI C UCMOMb30BAHNEM
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OK 01, MK 1.1, NIP14, NIP23, /P24,
NP25, NIP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP61, MP613, MPy1, MPy17,
MPy18

OK 04, OK 05, /1P8, JTIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P65

OK 04, OK 05, /1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TPy7

OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, TPy7

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

OK 04, OK 05, J1IP8, JTIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, MNMPy7



Tema 4.5.
dYHKUMN, KX
cBovicTea. Cnoco6bl
3a7jaHunA PYHKLMIA

Tema 4.6.
TpuroHomeTpuye-
CKMe yHKLMN, X
CBOWCTBA U rpadikm

Tema 4.7.
Mpeobpa3oBaHue
rpagukoB

(hopMyn ABOWHOrO aprymeHTa, (POPMY/S MOHMXXEHUA
CTeneHn

TeopeTnyeckoe 3aHATUE. I'Ipeo6pa303aH|/|e CYMMbI
TPUrOHOMETPUYECKUX (PYHKLLNIA

Mpeobpa3oBaHve CYMMbI TPUrOHOMETPUYECKINX
(hyHKLUMI1 B Npov3BeeHME 1 NPOU3BEAEHUS B CYMMY
TeopeTuueckoe 3aHaTme. DYHKUNN, WX CBOWACTBA.
Cnocobbl 3agaHnsa hyHKLMIA

O6nactb  OnpefenieHNss N MHOXECTBO  3Ha4YeHMi
(PYHKUMA. UYETHOCTb, HEYETHOCTb, MNEPUOANYHOCTb
(hyHKUMIA. Cnocobbl 3a8aHns (YHKLMIA
TeopeTnyeckoe 3aHATHE. TpuroHomeTpUyeckmne
(hYHKUMKM Yy = COS X, Y = Sin X, UX CBOWCTBA U rpatinku
O6nactb  onpefeneHnss U MHOXECTBO  3HauyeHWM
TPUrOHOMETPUYECKNX (OYHKLMIA. Y&THOCTB,
HEYBTHOCTb, MEPUOAUYHOCTb  TPUFOHOMETPUYECKUX
(hyHKUMIA. CBOICTBA N rpauKy (DYHKUMIA Y = COS X, Y =
sin X.

TeopeTnyeckoe 3aHATHeE. TpuroHomeTpu4yeckune
(hyHKUMKN Y =tg X, ¥ = Ctg X, UX CBOWMCTBA U rpadmnku
O6nactb  onpefieNeHNss U MHOXECTBO  3HauYeHui
TPUrOHOMETPUYECKMX (YHKLNIA. Y&THOCTB,
HEYETHOCTb, MNEepUOAMYHOCTL  TPUTOHOMETPUYECKUX
(hyHKUMIA. CBOWCTBA U rpakn YHKUMA y =tg X, Yy =
ctg X

TeopeTuueckoe saHaTue. [paBuna npeo6pasoBava
rpamKoB TPUrOHOMETPUYECKUX PYHKLMIA
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OK 04, OK 05, /1P8, JTIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, TPy7

OK 04, OK 05, /1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, P64, I'Py8

OK 04, OK 05, /1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TP65, INMPy8

OK 04, OK 05, /1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, T1P65, MPy8

OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, P65, INMPy8



TPUroHoMeTpuYec-
KNX (hyHKLWI

Tema 4.8.
TpuroHomeTpurye-
CKM1e ypaBHEHUA U1
HepaBeHCTBa

MpakTuueckoe 3aHatue Ne8. [MpeobpaszoBaHue
rpatMKOB TPUrOHOMETPUYECKUX (DYHKLINI

[MpakTuueckoe 3aHATHKE Ne 9. OnucaHue
Npon3BOACTBEHHLIX MPOLLECCOB C NMOMOLLbIO rpa(bI/IKOB

(hyHKUWIA

TeopeTuueckoe 3aHATHeE. APKKOCUHYC yncna.
PeLleHe NPOCTENLLNX YPaBHEHWIA COS X = a

MoHATWe apKKocKHyca Yncna. MNpocTeliee ypaBHeHMe
cosX=a

TeopeTuyeckoe 3aHaTue. APKCUHYC yncna. PelueHne
NPOCTENLIMX YpaBHEHWI Sin X = a

MoHATVMe apKcuHyca umucna. [pocTeillee ypaBHeHuWe
sinx=a

TeopeTnyeckoe 3aHATKeE. ApPKTaHreHc yncna.
PeLleHne NpoCTenLMX YpaBHEHUI tg X = a

MoHATMe apKTaHreHca ymcna. MpocTeillee ypaBHeHME
tgx=a

TeopeTnueckoe 3aHsaTue. APKKOTAHreHC 4ucna.
PeLueHve NPOCTENLLINMX YpaBHEHWIA CctgX =a

MoHATME  apkkoTaHreHca  uucna.  [pocTenwee
ypaBHeHVe ctgx=a

TeopeTunyeckoe 3aHATwNe. PelueHne
TPUTOHOMETPUYECKNX ypaBHeHW MeToA0M
Pas3fOXKEHNS Ha MHOXWUTeNM W MeTOAOM BBEAeHUA
HOBOW NepeMeHHOM

MeTop pasnoxeHua Ha MHOXWUTenn. MeTof BBefeHUS
HOBOW NnepeMeHHOM.
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OK 04, OK 05, NP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P65, MPy8
OK 01, MK 1.1, P23, NIP24, NP25,
MP1, MP2, MP3, MP4, MP5, MPS,
MP12, MP13, MP17, MP18, MP19,
P65, MPy8
OK 04, OK 05, NP8, /P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P63, MPys,
MPy7
OK 04, OK 05, 1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MPy6,
MPy7
OK 04, OK 05, 11P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MPy6,
MPy7
OK 04, OK 05, NP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MPy6,
MPy7

OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MNP63, MNPy7



Tema 4.9.
Cucrembl
TPUroHOMeTpuyec-
KNX YpaBHEHWIA

TeopeTuyeckoe 3aHATUe. PeweHne
TPUrOHOMETPUYECKUX  YPaBHEHWA  C  MOMOLLbIO
YHMBepCa/bHOM NOACTaHOBKM

YHI/IBepcaJ'IbHaFI TPUTOHOMETPUYECKaA NoACTaHOBKa
TeopeTnueckoe 3aHATUE. OpHopopHble
TPUTOHOMETPUYECKME YPaBHEHWUA MEPBOA W BTOPOWA
CTEnexHn

O[HOPOAHbIE TPUTOHOMETPUYECKUNE YPaBHEHUS MEPBOI

CTeneHwu. OpnHopoaHble TPUrOHOMETPUYECKME
yPaBHEHWS BTOPOI CTENEHM

[MpakTuyeckoe 3aHATNE Ne 10. PeweHns
TPUTOHOMETPUYECKUX ypaBHeHWI OCHOBHbIMU
MeToAamm

TeopeTnueckoe 3aHaTue. PelleHue I'IpOCTGI7ILIJI/IX
TPUTOHOMETPUYECKNX HEPABEHCTB

TeopeTuyeckoe 3aHATHE. PellieHne cuctem
TPUTOHOMETPUYHECKUNX ypaBHeHMVI

KoHTponbHasa paboTa

CamocTtoAaTenbHas pa60Ta

PelleHVe WHAMBMAYaNbHLIX 33faHWin  NO  pasgeny
«OCHOBblI  TPUTOHOMETPUWN.  TPUTOHOMETPUYECKME

QYHKLANY

Pasgen 5. KomnnekcHble ynucna

Tema 5.1.

TeopeTuueckoe 3aHAaTume. KOMMNMEKCHble u4ucna B

KomnnekcHble uncna — anrebpanyeckoi (hopme. ["'eomeTpnyeckas

MHTEpnpeTauna KOMMJIEKCHOro Ymcna

51

OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P63, MPy7

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

OK 04, OK 05, J1P8, J1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TP63, MPy7
OK 04, OK 05, J1P8, J1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TMP63, MPy7

OK 04, OK 05, J1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MPy7

OK 04, OK 05, /1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TP63, IMNMPy7

OK 04, OK 05, /1P8, J1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, MPy11



[MoHATME  KOMIMMEKCHOro  4ucna. ConpsxeHHble
KOMM/IEKCHble  YuCha, MOAYNb WU aprymeHT
KOMIM/IEKCHOrO uncna. Anrebpanyeckas gopma 3anmncu
KOMMJIEKCHOI 0 Yncna

TeopeTnyeckoe 3aHATUE. TpuroHomeTpryeckas
(hopma 3anucy KOMMJIEKCHOrO uyucna. Bo3ssepeHue
KOMIMJIEKCHOI 0 4Yncna B CTEMNeHb

TpuroHomeTpuyeckass (opmMa 3annMcu KOMMIEKCHOro
yncna v AencTeua Hag HAMU

TeopeTuueckoe 3aHaTme. KOMMMEKCHble 4ucna u
KBafpaTHble ypaBHEHUSA

PelleHVe KBafpaTHbIX YPaBHEHUI C OTpuULAaTeNbHbIM
3Ha4YeEHMEM OUCKPUMUNHaHTa

MpakTuyeckoe 3aHATHe Ne11. BbINOMHEHME pacyeToB
C NMOMOLLIbIO KOMIMJIEKCHbLIX YNCES

Pasgen 6. MpousBoaHas PYHKUUW, ee MTPUMEHEHUE

Tema 6.1.

MMoHaTHe
NMPON3BOAHONA.
dopmynbl 1 Npasuia
AnddepeHumpoBsa-
HWS

TeopeTuyeckoe 3aHATHE. lNocnepgoBaTeIbHOCTMW.
Cnoco6bl 3a1aHns 1 CBONCTBA.

MocneposatensHOCTU. Cnocobbl 3afaHnst U CBOWCTBA
YMCNOBbIX nocnefoBaTelbHOCTEN. beckoHeyHo
yOblBatoLLaa reomMeTpruyeckas Nporpeccus u eé cymma.
BbluncneHve uneHoB NocieaoBaTenbHOCTH
TeopeTnueckoe 3aHatue. [lOHATME O npegene
nocneaoBaTeibHOCTK, npegene GyHKUUA

lNoHATWe 0 Npefene nocnefoBaTe/lbHOCTU. TeopeMbl O
npegenax nocnefoBaTebHOCTEN. CsolicTBa
OECKOHEYHO MasibIX U BECKOHEYHO O0/bLUMX BEIMYNH.
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OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, IMPy11

OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TPy7, NMPy11

OK 01, MK 1.2, P23, /IP24, /IP25,
NIP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MPy11, MPy18

OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, T1Py9

OK 04, OK 05, /1P8, /1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, T1Py9



Tema 6.2.
IMoHsATHE O
HenpepbIBHOCTU

OyHKUMN.

Tema 6.3.

Mpegen GyHKUMM B TOUYKE WM Ha OGECKOHEYHOCTMW.
Teopembl 0 npegenax  (yHKUMA.  PackpbiTue
HeonpeaeNeHHOCTEN.

TeopeTuyeckoe 3aHsiTue. [1OHATME O I'IpOI/I3BO,£I,HOI7I
(OYHKLMN

3agaun, NpMBOAsLLME K NOHATMIO NPON3BOAHONM. 3aaava
0 CKOpOCTWU [BWKeHus. OnpefenieHne NpPOU3BOAHON.

3aBMCMMOCTb Mexay HenpepbIBHOCTbIO "
AnhhepeHLMpPyeMoCTbHO. Cxema BbIUMC/IEHNS
NPOu3BOAHON. MPON3BOAHbIE 3N1IEMEHTAPHBIX PYHKLNNA.
TeopeTnyeckoe 3aHATHKE. Mpasuna
AnddepeHumMpoBaHns

OcCHOBHbIe npasuna AndhdepeHUMpoBaHnS.

Mpon3BoHas CNOXHON 1 06PaTHON hYHKLNIA
TeopeTnueckoe 3aHAaTue. BblUMCNEHNE NPON3BOAHbIX
BbluncneHme Nnpon3BoAHbLIX C NOMOLWbBLKO MpaBun
anddepeHumpoBaHmns

TeopeTnueckoe 3aHATHe. BblUMCNEHME NPOU3BOAHBIX
CNOXHbIX (PYHKUWIA

BbluncneHne Npon3BoAHbIX CNOXHBLIX (PYHKLIWIA
TeopeTnueckoe 3aHaTue. [TOHATNE O HENPEPLIBHOCTH

(OYHKLUMN
MMoHATVE  HeMpepbIBHOW  (DYHKLMW. CsolicTBa
HenpepbIBHOM (hyHKUMN, Cssi3b mexay

HenpepbIBHOCTLIO 1 AU((EPEHLMPYEMOCTLIO (PYHKLMM
B TOuke. Toukm paspbiBa. Knaccuukauma Toyek
pa3pbiBa

TeopeTnueckoe 3aHATue. YPaBHEHUE KacaTe/lbHOW K

rpaguky yHKLUN
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OK 04, OK 05, J1P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TP64, TPyHO

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

OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, 1P64, NMPytO
OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, T1P64, MNPyHO

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, T1P64, INMPy8,
MPytO

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



"eOMETPUYECKMIA 1
(P13NYECKMIA CMbICN
NPOW3BOAHOM

Tema 6.4.
MOHOTOHHOCTb
(yHKUMA. TOUKM
3KCTpeMyma

"eOMETPUYECKMIA CMbIC/T MPOU3BOAHOM (YHKUUN -
YIN0BOA  KOAPMUUMEHT KacaTeNbHOW K  rpaduky
(hYHKUMW B TOUKE. YpaBHEHME KacaTeNbHOW K rpafuky
(yHKUMM.  ANTOPUTM  COCTaB/IEHUS  ypaBHeHUA
KacaTeNlbHOM K rpadimky yHKumn y=f(x)
MpakTuueckoe 3aHsTme Nel2. PelweHne 3agad
(hM31YeCKOro  cofepXkaHusi C  MOMOLLbHO  MepBoOWA
NPOM3BO/HOM

TeopeTuueckoe 3aHaTue. MOHOTOHHOCTb (DYHKLMW.
TOUKM 3KCTpEMyMa

BospacTaHne u yb6blBaHMEe (YHKLUWMW, COOTBETCTBUE
BO3paCcTaHMs M yObIBaHMS  (PYHKUMM  3HaKy
NPON3BOAHON. 3aa4n Ha MaKCUMYM Y MUHUMYM.
TeopeTuyeckoe 3aHaTue. [1PON3BOAHbIE  BbICLUNX
nopsiAKoB

BTtopas npou3BofdHas, €€  reoMeTpUYECKUiA 1
(h13nyecKunii cmbic/. MPon3BOAHbIE BbICLLIMX NOPSKOB.
TeopeTnueckoe 3aHaTue. [1pUMEHeHME I'IpOI/I3BOp,HOI7I
BTOPOro Mopsiika K NccnefoBaHnio (hyHKLMIA
MpuMeHeHVe MPOW3BOAHOM BTOPOro  Mopsigka K
NCCNeoBaHMI0 (PYHKUMM Ha BbINYKIOCTb rpauka u
Haxox/eHvie ToYek nepervoda

TeopeTuueckoe saHaTMe. ACUMNTOThI

IMOHATME aCUMMTOTbI, CNOCO6bLI UX onpeaeneHns.

TeopeTuueckoe 3aHsTue. VlccnegoBaHue d)yHKLI,VIﬁ 7
NMOCTPOeHMe rpafrKoB
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OK 01, MNK 1.2, P23, 1P24, J1P25,
P26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP64, MNPyHO, MNMPy18

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP64, MPys8,
MPytO

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, T1P64, MNMPytO,
MPytO

OK 04, OK 05, /1P8, NTP33, MP28,

MP30, MP31, MP33,-MP36, MP37,

MP55, MP56, MP57, MP64, INMPys8,
MPyHO

OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, T1P64, MPytO

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



Tema 6.5.
HanbonbLuee n
HaMMeHbLLIee
3HaYeHNsA PYHKLUN

O6Las cxema uccnefoBaHUs PYHKUMIA U NOCTPOEHUS
NX rpatinKoB.

TeopeTuyeckoe saHaTue. HanbonbLLEE N HAMMEHbLLEE
3HayYeHUs (PYHKUMM

HaxoxxaeHne HanmbonbLLEro ¥ HaUMEHbLLIErO 3HaYeHUl
(hYHKLMIA.

TeopeTnueckoe 3aHsiTue. [1PUMEHEHNE I'IpOI/I3BO,£I,HOI7I
(hYHKLIMI NPX peLleHnn 3aaay Ha ONTUMU3aLIMI0
HaxoxaeHne HambosnbLLEro ¥ HAUMEHbLLIErO 3HaYeHNIA
(hYHKUMI NpuY peLleHnn 3aaay Ha ONTUMU3aLnio
MpakTnyeckoe 3aHATKHE Ne 13. HaxoxaeHune
ONTUMaNbHOrO pesynbTaTta ¢ NOMOLLbI NPON3BOAHON B
NPaKTU4YeCKNX 3aavax

Pasgen 7. MHOrorpaHHMKW 1 Tena Bpalw,eHNsd

Tema 7.1.
MHororpaHHble
yrbl. Bbinyknble
MHOrOrpaHHNKN

Tema 7.2.
Mpusma

Tema 7.3.
Mapannenenuneg,
Ky6. CeueHue Ky0a,
napannenenvnesa

TeopeTnueckoe 3aHsTue. MHOrorpaHHble Yribl.
Bbinykble MHOTorpaHHUKM

MHororpaHHble  yrnbl.  [ToHATME  MHOrOrpaHHMKa.
Bbinyknble ~ MHOrorpaHHuku.  Teopema  Jinepa.
Pa3BépTka MHOrorpaHHuKa. NpaBunbHbIE
MHOTOrpaHHUKN

TeopeTnueckoe 3aHaTue. [1pn3ma

OnpegeneHvie Npusmel. [Npamasn 1 npasnbHaa NPU3MbL.
HaknoHHasa npusma. OCHOBHbIE 3/1eEMEHTbI
TeopeTuueckoe saHaTue. [lapannenenunes, Ky6

Mapannenenvneg, CBOWACTBa NPSIMOYTONbHOIO
napannenenuneaa, Ky®O. CeyeHune Ky6a,
napannenenunesa

55

MP55, MP56, MP57, NP64, MPy8,
MPytO

OK 04, OK 05, J1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, P64, NPyHO

OK 03, N1P26, MP8, MP17, MP64,
MPytO

OK 01, MK 1.2, IP23, NIP24, /P25,
NIP26, MP1, MP2, MP3, MP4, MP5,
MP86, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP64, NPy, MPy18

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, MP6HO,
MPy14

OK 04, OK 05, MP61, MP6HO, MPy14

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, MNMP6HO,
MPy14



Tema 7.4. MNupamnga

Tema 7.5.

bokoBas 1 nonHas
NOBEPXHOCTb
NpU3Mbl, NpamMmmnpl

Tema 7.6.
CummeTpus B Kyo6e,
napasnenenunese,
npvsme, nupamue

Tema 7.7.

Linnnnap, ero
COCTaB/IfAtoLLME.
CeyeHwne uunuHapa

TeopeTnueckoe 3ansTue. [Mpammga

OnpegfeneHve nupamugbl. [NpaBunbHas nupaMua.
YceuéHHada nupamuga. Tetpasgp. OCHOBHbIE 3/1EMEHTBI.
CeueHvie nupamugpl.

TeopeTunueckoe 3aHsTue. HaxoXaeHne 3NEMEHTOB
MHOrorpaHH1MKoB

TeopeTuyeckoe 3aHATHUE. BokoBast N  MOJIHaA
MOBEPXHOCTb MPU3MbI, NUPaMNLbI

Mnow@ans 60KOBOM WM MOMHOW MOBEPXHOCTU MPU3MBbI,
nMpammabl

TeopeTnueckoe 3aHsTue. HaxoxpeHue OOKOBOW 1
MOJHOM NOBEPXHOCTU MPU3MbI N NNPaMn bl

TeopeTunueckoe 3aHsaTue. CUMMeTpUA B Ky6e,
napannenenunege, npusme, nupammie

CI/IMMeTpI/Iﬂ OTHOCUTENBHO TOYKWU, ﬂpﬂMOVI, MJ0CKOCTW.
CummeTpusa B Kybe, napanfenenvnege, npu3Me,
nupamnae

MpakTuyeckoe 3aHaTue Nel4. [pMMeHeHMe meTofa
CUMMETPUM B 334a4aX C NPaKTUYECKNM COLEepXKaHnem

TeopeTnueckoe 3aHaTue. LIMAMHAP W €ro OCHOBHble
anemeHTbl. CeyeHne LMnnHapa

LiunnHap n ero OCHOBHble 3nemeHTbl. OCHOBaHu4,
BbICOTa, 06pasytoLLas, pa3sepTka. CeueHNs 1 pa3BePTKY
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OK 04, OK 05, /IP8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP61, MP610,
MPy14
OK 04, OK 05, /IP8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P61, MP610,
MPy14
OK 04, OK 05, /IP8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP61, MP610,
MPy14, MPy15
OK 04, OK 05, NP8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP61, MP610,
MPy14, MPy15

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P61, MP610,
MPy14, MPy16

OK 01, MK 1.1, IP14, J1P23, JIP24,
NnP25, J1P26, MP1, MP2, MP3, MP4,
MP5, MP6, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP61, MP610, NPy14, MNMPy16
OK 04, OK 05, J1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, 1NP61, MNP610,
MPy14



Tema 7.8.

KoHyc, ero
COCTaB/IAtoLLME.
CeyeHue KoHyca

Tema 7.9.
YCeueHHbIA KOHYC.

CeyeHune yceyeHHOro

KOHyca
Tema 7.10.

LLlap v cthepa, mx
ceyeHus

Tema 7.11.

BokoBas 1 nonHas
NMOBEPXHOCTb
LUMIMHAOPA, KOHYCa,
cthepbl

Tema 7.12.

bokoBasi 1 nonHas
NMOBEPXHOCTb
nupamunzpl, NPU3MbI
Tema 7.13.

MoHATME 06 06bEME
Tena. OTHOLLEHME
06bEMOB NOA06HbIX
Ten

unnuHgpa. OceBble CeYeHUS U CeYeHUs, napasnefibHble
OCHOBaHWIO

TeopeTuyeckoe 3aHaTme. KOHYC, ero COCTaBMsAoLLMe.
CeuyeHne KoHyca

KoHyc u© ero oanemeHTbl. CeuyeHMe  KOHyca
(napannenbHOe OCHOBaHMIO W MpOXoAsllee uyepe3
BEPLLMHY), KOHUYECKME CeueHUs. Pa3BepTKa KoHyca
TeopeTuueckoe saHaTue. YCEUEHHDIN KoHyc. CeyeHune
YCeYeHHOro KoHyca

YceueHHbIi KOHyc. Ero ob6pasywowas u BbicoTa.
CeuyeHne yceyeHHOro KoHyca

TeopeTuueckoe saHaTtue. LLIap n cgpepa, nx ceveHus
LLap n cdepa. B3avmHOoe pacnonoxeHuwe cgepbl u
nnockoctn. CeyeHwe wwapa, cgepsbl

TeopeTnyeckoe 3aHaATMeE. bokoBas n NnosIHasA
NOBEPXHOCTb UMANHAPa, KOHYCa, chepbl
bokoBas ¥ nonHas MOBEPXHOCTb LMNNHAPa, KOHYCa,

cthepsl

TeopeTnyeckoe 3aHATUE. bokoBas n nonHasd
MNOBEPXHOCTb NUpamMunabl, NPU3MbI
bokoBas 1 NosHas NOBEPXHOCTL Nupamuabl, NPU3MbI

TeopeTuueckoe 3aHaTue. [MOHATNE 06 0ObLEME Tena.
OTHoLLEHME 06bEMOB MOJO6HbIX TeN

O6bem Kyba M NpPSAMOYronbHOro Mapansienenunesa.
O6bem npuaMbl U UnanMHApa. O6beMbl NUpamMuibl 1
KoHyca. O6beM Lwapa. OTHOLLIEHNE 06bEMOB NOA06HbIX
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OK 04, OK 05, /1P8, /IP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, MP610,
MPy14

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, MP610,
MPy14

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, MP610,
MPy14

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

MP30, MP31, MP33, MP36, MP37,

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

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

MP30, MP31, MP33, MP36, MP37,

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

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, MP611,
MPy15



Ten. [EeOMETPUYECKUIA CMbICN  onpedenuTens  3-ro

rnopska
Tema 7.14. TeopeTuueckoe 3aHATUE. Kom6uHauun
Kom6uHaLmm MHOTOrPaHHIKOB 1 TN BpalLieHns

MHOrorpaHHMKoB "1 KOM6I/IHaLI|I/II/I reOMETPUYHECKUX TEN

Ten BpaLleHns
MpakTuyeckoe 3aHATMe Nel5. PelleHne 3agad
NPUKNaaHOro XapakTepa Ha BblUMC/ieHWE nowlagen
NMOBEPXHOCTEN reOMETPUYECKUX Te

MpakTuyeckoe 3aHaTme Nel6. PelleHne 3agad
NPUKNAHOrO XapakTepa Ha BblYMC/EHME O0O6bEMOB
NMOBEPXHOCTEN reOMETPUYECKNX Ter

[MpakTnyeckoe 3aHATUE Nel7. Mcnonb3oBaHue
KOMOMHaUMA MHOTOrpaHHUKOB W Ten BpalleHus B
MPaKTUKO-OPUEHTMPOBAHHBIX 3afa4ax

Pasgen 8. MepBoo6pasHaa QYHKLWMK, ee NPUMEHEHUE

Tema 8.1. TeopeTuueckoe saHaTue. [NepBoobpasHas (yHKLUN.
MepBoo6pasHas MpaBnna HaxoXaeHns NepBoobpasHbIX

(hyHKUMK. MNpasunia 3aflaya O BOCCTaHOB/IEHUM 3aKOHa [BWKEHUA 10
HaxoXaeHus M3BECTHON  CKOPOCTWU. TMOHATME  MHTErpupoBaHus.
nepBo06pasHbIX OsHakoMmfieHVe € MOHATMEM UHTErpana

nepsoobpasHon ana gyHkummn y=f(x). PelleHne 3agay
Ha CBA3b MNepBOOOpasHOM W €ee  MPOM3BOAHON,
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OK 04, OK 05, JIP8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP61, MP610,
MPy14
OK 01, MK 1.2, NIP23, /IP24, NIP25,
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 1.2, NIP23, /P24, /P25,
NP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP61, MP610, MPy15, MPy18
OK 01, MK 1.2, P23, /P24, NP25,
NP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP61, MP610, MPy14, MPy18

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



Tema 8.2.
HeonpegeneHHbIi
NHTErpasn

Tema 8.3.

Mnowaab
KPUBONMHEHOW
Tpaneuuu. dopmyna
HblOTOHa -
JelibHunua

Tema 8.4.
BbluncneHne

BbIUMC/EHME MEPBOOOPa3HON ANs AaHHOW (PYHKLMWN.
Tabnuua opMyn ANs HaxXOXXAEHWUS MepBOO6PasHbIX.
V3yyeHne npasuna BbIYUCIEHNS MEPBOO6PA3HON
TeopeTuyeckKoe 3aHATHE. Heonpe,qeneHHblﬁ NHTErpaJl.
HaxoxaeHune HeonpeaeneHHOro MHTerpana
HeonpefenéHHblii  MHTErpan W ero  CBOWCTBa.
WHTerpasibl OT OCHOBHbIX 3/1eMEHTaPHbIX (DYHKLUWMINA.
HenocpencTBeHHOE MHTErpUpPOBaHUe

TeopeTuyeckoe 3aHATUE. HaxoxaeHve
HEOMNpefeNnéHHOr0O  WHTerpana  MeTOAOM  3aMeHbl
NepeMeHHOIA

WHTerpupoBaHme  (DYHKUMIA  MeTOLOM  3aMeHbl
nepemeHHOM

KoHTponbHasa paboTa

CamocToATeNbHAA pa60Ta

PelleHve WHAMBMAYaANbHLIX 3afaHuiA Mo  pasgeny
«MHOrorpaHH1K/ 1 Tena BpaLeHmns»

TeopeTuueckoe saHaTue. [lnowanb KPUBOINHEHOMN
Tpaneumn. ®opmyna HetoToHa - JleibHmua

3afaun, npuBOAAWME K TMOHATUIO  OnpefeneHHOro
MHTerpasa - O BblYMC/EHWUN NOWAAN KPUBOIMHEHOM
Tpaneuun, O  MepeMeweHnn  ToukW.  TloHATUe
ONpefenéHHOro  MHTerpaia.  FeOMETPUYECKUId 1
(M3NYECKMIA  CMbICT  OMPeAeNneHHoro  MHTerpaia.
dopmyna HetoToHa— J1eibHuLa

TeopeTuyeckoe 3aHATwNe. BbluncneHune
onpefesieHHOro nHTerpana
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OK 04, OK 05, J1P8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MPS57, P64, MPyHO

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

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P61, MP610,
MPy14

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

OK 04, OK 05, J1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, T1P64, MNPytO



onpeaeneHHoro
UHTErpana

BbluncneHue NHTErpasios METOA0M
HerocpeACTBEHHOIO  MHTerpupoBaHusa. BbluncneHue
WHTErpaioB METOAO0M 3aMeHbI NepeMeHHOM
MpakTudeckoe 3aHaTMe Nel8. PelleHne 3ajad
reoMeTpuyeckoro coAepXKaHus c NMOMOLLIbHO
onpeaenéHHoro nHTerpana

MpakTudyeckoe 3aHaTme Nel9. PelleHne 3ajad
(P131YECKOro COLePXKaHNs C NMOMOLLbIO OMpesenéHHOoro
MHTErpana

Pasgen 9. CteneHn n KopHu. CTeneHHas pyHKUnA

Tema 9.1.
CreneHHas (hyHKUWS,
ee CBOWCTBA

Tema 9.2.
CBolicTBa CTEMEHN C
pauMoHa/IbHbIM U

TeopeTnyeckoe 3aHsaTue. KOPHU n-ol CTeneHn u3
[IeACTBUTENbHOIO Yncna

MMOHATME KOPHA N-OM CTereHu W3 AeWCTBUTE/IbHOTO
yucna

TeopeTuueckoe 3anstue. DPYHKUMM y = VX | ux
CBOVICTBA W rPadIMKN.
OyHKuMM Yy = VX 11X CBOICTBA 1 rpagmKil.

TeopeTnueckoe 3aHaTue. CBOWCTBA KOPHA M-
CcTeneHwu. MNpeo6pa3oBaHue BbIpaXXeHUA C KOPHAMU M-01
CTeneHn

CsolicTBa KOpHA n-ii  cTeneHwn. [peobpa3oBaHue
MppaLmoHasIbHbIX BbIPaXKEHWUIA.

Teopetunueckoe 3aHaTue. CTENEHN C palMOHaIbHbLIM U
AeﬁCTBMTeﬂbeIM nokasaresammn
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OK 01, MK 1.1, /IP14, NP23, NP24,
NIP25, JIP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP64, MPytO, MPy18
OK 01, MK 1.1, P23, NIP24, NP25,
NP26, MP1, MP2, MP3, MP4, MP5,
MP86, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP64, MNPy, MPy18

OK 04, OK 05, J1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, T1P62, MNPy6

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P62, MNPy6,
rMPy8

OK 04, OK 05, J1P8, JTIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TMP62, MNPy6

OK 04, OK 05, JIP8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, NP62, MNPy6



AGVICTBMTeﬂbeIM CreneHn c UenbiMn  nokasatendamun, Wux CBOWCTBA.
nokasarenamm CreneHn c paunoHa/IbHbIMK WU AGIZCTBI/ITGIIbeIMI/I
rnokasaresiAMu, UX CBOCTBa
Teopetuueckoe 3aHaTue. CTeneHHble, PYHKUUM, WX
CBOWCTBa W rpaduKu
OnpepgeneHve cTeneHHoW GyHKumn. CBolicTBa U
rpacMKm cTeneHHbIX QPYHKUNIA B 3aBUCUMOCTM OT BUAA
nokasarens
TeopeTuueckoe 3aHaTue. [ paduueckne MeToAbl
PELUEHNS YPaBHEHWIA W HEPaBEHCTB, COAepPXKaLMX
CTEMNeHHble PYHKLMN
payeckme  MeTOAbl  PELIeHUs  YpaBHEHUIA 1
HepaBeHCTB, COePXKaLLUMX CTeneHHble PYHKLMN

Tema 9.3. TeopeTuyeckoe 3aHaTne. PelleHNe MppaynoHasibHbIX
PelueHue ypaBHeHNIA
nppaLMoHaIbHbIX PaBHOCK/ILHOCTb nppaunoHanbHbIX YpaBHEHUIA.
YpaBHEHWIA 1 MeToabl ux peweHns. PelleHne mppauvoHabHbIX
HepaBeHCTB ypaBHEHUI
TeopeTuyeckoe 3aHAaTue. PelleHNe nppaunoHasibHbIX
HepaBeHCTB

PaBHOCM/NIBHOCTL  MppaLNOHaIbHbIX HepaBeHCTB.
MeTogbl KX pelueHus. PelueHve MppaLyoHaibHbIX

HepaBeHCTB
Paspgen 10. Moka3aTenbHas PyHKUMA
Tema 10.1. TeopeTnueckoe 3aHaTue. [l0Ka3aTeNlbHble (YHKUWK,
MokasartenbHas NX CBOWCTBA U rpafurKm
(hyHKUMS, ee CTteneHb  C  MNPOM3BO/MbHLIM  AEWCTBUTE/IbHLIM
CBOWCTBA nokasarenemM. [llokasaTtenbHas (pyHKLI,I/IFl, ee CBONCTBa
rpacmk.
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OK 04, OK 05, JIP8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MNMP62, MNP65

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, 1MP63, MP62,
MP65, MPy8

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP62, IMP63,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P62, MP63,
MPy7

OK 04, OK 05, /1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, IMP65, MNPy6



Tema 10.2.
PelueHwne
NnoKa3zaTe/IbHbIX
YPaBHEHUI 1
HepaBeHCTB

Tema 10.3.
CucTembl
noKasaTtesibHbIX
ypaBHEHW

TeopeTuueckoe saHaTue. PelleHMe MoKasaTeNbHbIX
YpaBHEHW

PelueHne NOKa3aTe/ibHbIX ypaBHeHI/Iﬁ METOAOM
YpaBHNBaHUA nokasaTenen, MeTOoA0M BBEAEHUA HOBOW
nepeMeHHOIA.

TeopeTuueckoe 3aHaTue. PelleHMe nNoOKa3aTe/lbHbIX
HEepaBEHCTB

PelueHme nokasaTtesbHbIX HepaBEHCTB

TeopeTuyeckoe 3aHATHE. PellieHune CUCTEM
MoKasaTe/ibHbIX YpaBHEHUI

PeluleHne cncTem nokKasaTesibHbIX ypaBHEHMl7I
MpaKTuyeckoe 3aHATUe Ne 20. PelueHne
noKasaTe/bHbIX YPaBHEHWUIA, CUCTEM YpaBHEHUIA

MpakKTuyeckoe 3aHATUE No21. PellieHne
NOKa3aTe/IbHbIX HEPABEHCTB

Pasgen 11. NorapudMsbl. Jlorapudpmumyeckaa GyHKLNA

Tema 11.1.
Jorapudgm yncna.
CsoiicTBa
norapndgmos

TeopeTuueckoe 3aHaTue. Jlorapudm ymcna

MoHaTre norapugpma yuncna. OcHoBHoe
norapummnyeckoe Toxaectso. dopmyna nepexoga ot
NorapuepMoB Mo 0AHOMY OCHOBaHMIO K fiorapugmam o
[pyromy OCHOBaHWMIO. [leCATUYHbIE W  HaTypa/ibHbIE

noraputMbl. MpepacTasneHne norapugma c
MPOV3BONbHLIM  OCHOBAHMEM Yepes  [eCATUYHble 1
HaTypa/bHbIe.

Teopetnueckoe saHaTue. CBONCTBA NOrapnmMos
CeoilctBa  norapumos.  JlorapugmupoBaHue  ©
MOTEHLMPOBAHME  anrebpanyeckux  BbIPaKEHWA.

62

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, T1P63, INPy6,
MPy7

OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, IMNMPy7
OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, IMPy7
OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MNPy7
OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, IMP63, MPy7

OK 04, OK 05, J1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, NP62, INPy6

OK 04, OK 05, /1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP62, NPy6



Tema 11.2.
JNorapugmmueckme
QYHKLNKN,NX
CBOICTBA U rpagimkm
Tema 11.3.
MpocTeiiune
norapugmmyeckune
ypaBHEHWS

Tema 11.4.
PewueHve
norapnupmMmUyeckmx
HepaBeHCTB

Tema 11.5.
Cucrembl
norapupMmyecKmnx
YpaBHEHW

BbluvicneHve norapugMa  umcna € MPOU3BOJbHBLIM
OCHOBaHMeM

TeopeTuyeckoe 3aHATUE. Norapugpmuyeckue
(hyHKLWMK, NX CBOWCTBA U rpaduKiu

JNorapumunyeckas yHKLWS, ee CBOMCTBaA, rpaquK.

TeopeTnyeckoe 3aHATUeE. HpOCTeMLume
norapuMuYecKme ypaBHeHus

MOoHATUA NPOCTENLUNX NOrapuMUYECKUX YpaBHEHUI.
OCHOBHble TEopeMbl NpUMeHeHns MeTOZ0B
norapuMUpoBaHnA 1 MNOTEHLMPOBAHUS.
TeopeTuueckoe saHaTue. PeLLeHNe norapuMmyeckmx
YpaBHEHMWiA

MeToz 3ameHbl NepemMeHHbIX

TeopeTuueckoe saHaTue. PellieHne norapuMmnyeckmnx
HEPaBEHCTB
PeLLeHne norapummnyecknx HepaBeHCTB

TeopeTuueckoe 3aHaTue. [pauyeckne MeTOAbI
PELLUEHNS YPaBHEHWA W HepPaBeHCTB, COAEpXaLnX
norapuMuyeckmne QyHKUnn

PelueHne norapuMmUYecKnx ypaBHeHUA 1 HepaBeHCTB
(hYHKLMOHaIbHO-rpayecKumM MeTOA0M.

TeopeTuyeckoe 3aHATUe. PelieHune cncrtemMm
NOrapuiMmMUecKnx ypaBHeHui
ANroput™ peLueHnA CUCTEMBI ypaBHeHMVI.

PaBHOCW/LHOCTb  NIOTaPUIMUYECKMX  YPaBHEHWUIA 1
HEePaBEeHCTB

63

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, INMP62, TP65,
MPy8

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP62, MNP63,
MPy7

OK 04, OK 05, 1IP8, /IP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP62, MP63,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP62, MP63,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

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

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP62, MNP63,
MPy7



Tema 11.6.
AnddepeHuymposa-
HMe NoKa3aTeNbHON 1
norapuMmnYecKoi

(hyHKLMI

MpaKkTuyeckoe  3aHATUE Ne22. MprmeHeHVe
noraputma B MPUPOJE 1 TEXHIKE

TeopeTuueckoe 3aHaTue.  JuddepeHumpoBaHme
nokasaTenlbHOW 1 norapuMUYecKoin yHKLMIA
BbluncneHne  NpPoM3BOAHLIX — MOKasaTeNbHOM U
NnorapuiMmnyeckomn yHKLMI

Pasgen 12. MHoXecTBa. O/IeMeHTblI Teopuun rpados

Tema 12.1.
MHoXecTBa

Tema 12.2.
I"padb!

Pasgen 13. 3neMeHThl
Tema 13.1.

OCHOBHble MOHATKA
KOMOWHaTOPVKM

TeopeTuueckoe saHaTne. MHOXecCTBa

lMoHATMe MHoXecTBa. [logmMHOXKecTBO. Onepaunn ¢
MHOXXeCTBaMu

MpakTuuyeckoe 3aHsTMe Ne23. PelleHne NpuKnagHbIxX
3afa4 C NOMOLLbHO OMnepaLuii C MHOXECTBaMU.

TeopeTuueckoe sanaTue. [ pabl

MoHsaTMe rpada. CBA3HBIN rpad), AepeBo, LMK rpad Ha
MNJ0CKOCTU

MpakTuyeckoe 3aHaTue Ne24. [NpUuMeHeHNne rpaCbOB K
PELLEHWIO 3aa4

KOM6VIHaTOpI/IKI/I, CTaAaTUCTUKN N TEOPUMN BepOHTHOCTEVI

TeopeTnyeckoe 3aHATHeE. OCHOBHbIE NOHATUA
KOM6I/IHaT0pI/IKI/I. PelleHre 3agay Ha MNoAcYyYeT 4ucna
MepecTaHOBOK, COMETaHMWI U pasMeLLeHNI
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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, J/1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TPy®6, MPyHO

OK 04, OK 05, /P8, /P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MPy2
OK 01, MK 1.2, /IP23, /IP24, NP25,
NP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MPy2, MPy18
OK 04, OK 05, /P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MPy3
OK 01, MK 1.2, IP23, /IP24, NIP25,
NP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MPy3, MPy18

OK 04, OK 05, /1P8, N1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, TPy4



Tema 13.2.
BeposaTHOCTb
COObITYS

Tema 13.3.
OCHOBHble TEOpeEMbI
Teopum
BEPOSATHOCTEN

Tema 134.
AnckpeTHas
CNyyaiiHas
BE/IMYMHA, 3aKOH ee
pacnpeseneHus

Tema 13.5.

[MepecTaHOBKM, pasMeLLeHNs, CoYeTaHNs

TeopeTuueckoe saHaTne. BepoaTHOCTL COBLITUA
CnyyaliHbIin onbIT. CnyyariHoe cobbiThe. MpocTpaHCTBO
aNeMeHTapHbIX uncxodos. Knaccumkaums CcobbITUA.
BeposaTHOCTL CO6bITUA (KacCcu4eckoe, CTaTUCTUYECKOE
onpegeneHns). JeiAcTBMs Hag COObITUAMU
Teopetnueckoe saHaTue. OCHOBHbIE TEOPEMbI TEOPUN
BEPOSITHOCTEN

CnoxeHvie BepoATHOCTe HesaBuCUMbIE  COObLITHS.
YMHOXeHVe BEPOATHOCTEN. Y CNoBHas BEPOATHOCTb.
Teopetuueckoe saHaTue. Popmyna baiteca. Popmyna
bepHynnu

dopmyna nonHoW BeposTHOCTKU, hopmyna balieca.
MoBTOpHbIE UCNbITaHNA. PopmMy”na bepHynau
MpakTnyeckoe 3aHATKE Ne 25. [MprumeHeHwMe
BEPOATHOCTHbLIX METOZL0B NPU PeLLEHUM NPAKTUUYECKNX

3aa4

TeopeTuueckoe 3aHaTue. JNCKpPeTHas cnyqaﬁHaﬂ
BE/IMYMHA, 3aKOH ee pacnpefeneHus

Buabl cnyyaiHbiX BenMumH. OnpegeneHne LUCKPETHOW
CyYalHOM  BEeMYMHBLI.  3aKOH  pacrnpeaeneHus
OMCKPETHON  CNy4vailHOW  BeMUMHBLL.  Ee  yncnoBble
XapaKTepucTUKK

TeopeTuueckoe 3aHsTue. 3afayun mMaTemaTn4eckonm
cTatucTukn. CTaTUCTUYECKMe XapaKTepucTUKM psga
HabNtofaeMbIX AaHHbIX
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OK 03, /IP26, MP8, MP17, P68,
MPy13

OK 03, JIP26, MP8, MP17, P68,
MPy13

OK 03, NIP26, MP8, MP17, P68,
MPy13

OK 01, OK 03, MK 1.2, /1P23, N1P24,
npP25, NP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP10, MP12, MP13,
MP17, MP18, MP19, MP21, MP36,
MP42, MP46, NMP68, MNPy13, MNMPy18

OK 03, NIP26, MP8, MP17, MP67,
MPy12

OK 03, /1P26, MP8, MP17, MNP67,
MPy12



3agaum
MaTeMaTLNYeCKOn
CTaTUCTUKMN

BapraunoHHbIi psg. MoaMroH 4acToT 1 rncTorpamMma.
CTaTnCTNYeCKMe XapaKTePUCTUKK paja HabnoLaemblX
[laHHbIX

MpakTunueckoe sanatue Ne26. CocTaBneHune Tabnmy
[narpaMM Ha npakTuke

Mpaktuueckoe sanatue No27. HaxoxgeHue cpefHuX
XapaKTepPUCTUK, Ha6f|I0,U|aeMb|X JaHHbIX Ha MPaKTukKe

Paspen 14. YpaBHeHNd N HepaBeHCTBa

Tema 14.1.

O6Lwwe meToabl
peLLleHns ypaBHEHW,
HEepaBeHCTB, CUCTEM

TeopeTuyeckoe 3aHATNe. PaBHOCW/IbHOCTb
ypaBHeHWA. OO6LIMe MeToAbl pelleHust ypaBHEHWH,
cucteM. PaBHOCU/IbHOCTb HEPABEHCTB

OnpegeneHns. OCHOBHble TeOpeMbl PaBHOCWU/IbHBIX
nepexofax B ypaBHeHUsX. OOLiMe MeTofbl peLUueHus
YPaBHEHWA: nepexoj OT paBeHCTBa (PYHKUMA K
PaBeHCTBY apryMeHTOB AJ11 MOHOTOHHbIX (YHKUWNA,
METOL Pa3/OXeHUsA Ha MHOXMWTENW, MeTOZ BBeAeHWUs
HOBOWA NepemMeHHOW,  (PYHKUMOHaIbHO-TpafuyecKuii
mMeTof. OCHOBHblE TEOPEMbI PABHOCW/IbHBIX Nepexogax
B HEpaBEeHCTBax.

MpakTuyeckoe 3aHAaTUe No28. PelleHMe HepaBeHCTB
METOZOM UHTEPBA/IOB
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OK 01, OK 03, MK 1.2, /1P23, J1P24,
NnP25, NP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP10, MP12, MPW,
MP17, MP18, MP19, MP21, MP36,
MP42, MP46, INP67, MNMPy12, MNMPy18
OK 01, OK 03, MK 1.2, /1P23, J1P24,
npP25, NP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP10, MP12, MP13,
MP17, MP18, MP19, MP21, MP36,
MP42, MP46, MP67, MNMPy12, MNPy18

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, INMP614, INPy1,
MPy7

OK 04, OK 05, N1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, I1P614, MNPyl



Tema 14.2.
YpaBHeHNa n
HepaBeHCTBa C
Mogayniem

Tema 14.3.
YpaBHeHUA U
HepaBeHCTBa C
napameTpamu

Tema 14.4.
YpaBHeHUA U
HepaBeHCTBa C ByMA
nepemMeHHbIMN

TeopeTnueckoe 3aHaTUe. YPAaBHEHNA U HEPABEHCTBA C
Moaynem

OnpepeneHve Mofynsa.  PackpbiTve  MoAyna  no
onpegeneHnto. lpocTelune ypaBHEHWUS C MOAY/EM.
MpumeHeHne paBHOCWU/IbHbIX nepexonos B
OnpefeneHHbIX  TUMax YpPaBHEHWA C  MOAY/EM.
MpocTelilume HepaBeHCTBA C Mogynem. [pumeHeHKe
paBHOCW/bHbLIX MEpPexoaoB B OMPeAesieHHbIX Tunax
HepaBeHCTB C Moaynem

MpakTuueckoe saHaTue Ne29. PellieHNe YpaBHEHUIA C
Moaynem

TeopeTnueckoe 3aHaTue. YPaBHEHNS U HepaBeHCTBa C
napameTpamu
3HaKoMCTBO C napameTpoM. lMpocTelilume ypaBHEHNS C
napameTpoMm. lMpocTeiiLlne HepaBeHCTBa C NapaMeTpoM
MpakTuueckoe saHaTue Ne30. PelleHne ypaBHeHUI €
napameTpamm

TeopeTunyeckoe 3aHsiTue. YPaBHEHUSA, HEPABEHCTBA U
CUCTEMbl  YpPaBHEHWA U  HEPaBEHCTB C  [BYMS
NepemMeHHbIMU

MpakTtuueckoe 3avatue Ne3l. PelwweHve 3agad

NPUKNaLHOro xapakTepa, CBOAAWMXCA K COCTaB/eHUIO
YpaBHEHWUI
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OK 04, OK 05, /1P8, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, TP614, MNPy1,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP614, MPy1,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP614, MPy1,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP614, MPy1,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, 1NP614, MNMPy1,

MPy7, NPy8

OK 04, OK 05, MPQ3, INMP66, MPy1,
MPy7, MNPy8



MpakTuueckoe 3aHaTme Ne32. PelweHne 3agay
NpUKnagHoro Xapakrepa, CBOAALWMXCA K COCTaB/IEHNIO
HepaBeHCTB

MpakTuueckoe 3aHaTme Ne33. PelweHne 3agay
NPUKIagHOro Xapakrepa, CBOAALLNXCA K COCTaB/IeHNIO

CUCTEM YpaBHEHWI

MpakTuueckoe saHaTue No34. PelleHMe TeKCTOBbIX
3aa4 NMPOMECCHOHANILHOTO COAePXKaHMsA

KoHTponbHas pa6oTa

MpoMeXyTouHas aTTecTauns (3K3aMeH)

Bcero:
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40

OK 04, OK 05, /IP8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MP66,
MPy1, MPy7, MPy8
OK 04, OK 05, /1P8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MP66,
MPy1, MPy7, MPy8, MPy18
OK 01, MK 1.1, 1P23, /IP24, P25,
NP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP63, MPG6, MPy1, MPy7,
MPy18



3. YCNoBNA PEANN3ALUNN TTPOITPAMMbBI YHEBHOTI O NMPEAMETA

3.1. MaTepunanbHO-TeEXHMYECKOe obecrneveHune

Ona ocBoeHMs nporpammbl yvyeb6Horo npegmeta OOIlMy.07 MaTemaTuka B
OBMNOY «KOMT» umeetcs yuyebHbln KabnHeT «MaTtemaTuka. CTaTUCTUKA®.
MomewieHne kKabuHeTa OCHAaLLEHO TWUMOBbIM 0060pyAOBaHMEM, B TOM 4uche
cneynann3npoBaHHOn yyebHOW Mebenbto U cpefacTBamMu 006yyeHUsi, HEOOXOLUMbIMU
AN5 BbINOJIHEHUA TPeb60oBaHNIA K YPOBHIO NMOATOTOBKM 00yYatoLLMXCs.
OcHaleHne y4yebHOro KabuHera:
— nocafoyHble MecTa Nno KOAM4YecTBy 06yyatoLLmMxcs;
— paboyee MecTO npenojasartens;
—  YepTeXXHble UHCTPYMEHTbI: IMHENKA, 3NIUNC, TPAHCMOPTUP;
—  CTepeoMeTpuyecKkne MOAeNn MHOTOrpaHHMKOB N TeN BpaLleHUs:;
— 3aflaHunA 419 KOHTPO/IbHbIX paboT;
— NpohecCUOHaNbHO-OPUEHTUPOBAHHbIE 3aJaHWS;
—  3K3aMeHauWOHHble maTepuanbl.

TexXHUYecKne cpeacTea 00yUYeHNs:

- NepCOHasbHbIA KOMMNbIOTEP C TULEH3NOHHBLIM MPOrPaMMHbIM 06eCrevYeHnemM;
— TMPOEKTOP C 3KPaHOM.

3anbl:

BrubnnoTeka, YATanbHbIN 3a/ C BbIXOAOM B CeTb IHTEPHET.

3.2. IHhopmaLMoHHOe obecneyeHne peannsaymmn NporpaMmb

Ona peanuzaunym nporpamMmmbl B 6ubnnoteyHom ¢oHae OBMOY «KOMT»
MMEKTCA MeyaTHble N 3NEKTPOHHbIE 06pa3oBaTe/ibHble U MHOPMALNOHHbIE PECYpPChl
ANS UCronb30BaHUSA B 06pa3oBaTe/lbHOM NpoLecce.

3.2.1. OCHOBHbIE UCTOYHUKMU

1. MatemaTtuka: anrebpa M Hayana MaTeMaTM4YeCKOro aHanmsa, reomeTpus.
Anrebpa 1 Havyana matematnyeckoro aHanmusa: 10 Kn.: 6a30Bblii YPOBEHb: YYEOHUK B 2
yactax. Yacte 1 / A.'. Mopagkosuy, IN.B. CemeHoB, J1.A. AnekcaHpposa, E.J.
MappaxaeBa. - 2-e u3f., ctep. - Mocksa: lNpocselleHune, 2022,

2. Matematuka: anrebpa M Hayasa MaTeMaTWMYECKOro aHanmsa, reomMeTpus.
Anrebpa 1 Havyana matematuyeckoro aHanmsa: 10 k.. 6a30Bblii YPOBEHb: YUeOHUK B 2
yactax. Yacte 2 / A.I'. Mopgakosuy, l.B. CemeHoB, J1.A. AnekcaHgposa, E.JI.
MappaxaeBa. - 2-e n3f., ctep. - Mocksa : NpocselleHne, 2022.

3. MaTemaTuka: anrebpa M Havasa MartemMaTUyeckoro aHanmsa, reoMeTpus.
Anrebpa v Havyana matemaTnyeckoro aHanusa: 11 Kn.: 6a30Bblii YPOBEHb: YYEOHUK B 2
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yactax. Yacte 1 / A.I'. Mopgakosuy, I.B. CemeHos, JI.A. AnekcaHgposa, E.JI.
MappaxaeBa. - Mocksa: lNpocBeLeHne, 2021.

4, MaTtemaTuka : anrebpa M Hadana MaTeMaTU4YecKOro aHanmsa, reomeTpus.
Anrebpa 1 Hayasna matematuyeckoro aHanmsa: 11 k.. 6a30Bblii YPOBEHb: YYeOHUK B 2
yactax. Yacte 2 / A.'. Mopagkosuy, IN.B. CemeHoB, JI.A. AnekcaHgposa, E.JI.
MappaxaeBa. - Mocksa: NpocselleHue, 2021

3.2.2. loNnoNHNTe/IbHble NCTOUYHUKN

1. boromonos, H.B. MatemaTtuka: y4ebHUK ANns cpefHero npodgeccnoHanbHoOro
obpasosaHus / H. B. boromonos, M. L. CamoineHko. — 5-e usf., nepepab. n gon. —
Mockea: W3patensctBo  KOpant, 2024.— 401 c.—  (lMpodeccrmoHansHoe
obpasoBaHue). — ISBN 978-5-534-07878-7. —  TeKCT : 3NeKTPOHHbIA [/
O6pasoBatenbHaa nnargpopma KOpainT [canTt]. — URL: https://urait.ru/bcode/536607

2. boromornos, H. B. Martematuka. 3aga4n ¢ pelieHuamm: yuebHoe nocobue ans
cpeagHero npodeccnoHanbHoro obpasosaHua / H. B. boromonos. — 2-e 3., ucnp. u
pon. — Mocksa: W3gatensctBo Hpant, 2024. — 755 c. — (lMpodeccmoHansHoe
obpasoBaHune).—  ISBN 978-5-534-16211-0. —  TekCT:  3/IeKTPOHHbIA [/
O6pasoBaTtenbHas nnatgopma KOpanT [canTt]. — URL: https://urait.ru/bcode/544899

3. boromonos, H.B. lNeomeTpusi: ydyebHOe nocobue [aAna  CpeaHero
npodgeccmoHansHoro o6pasosaHuss/ H. B. boromonos. — MockBa: W3naTenscTBo
FOpanTt, 2024. — 108 c. — (MpotheccnoHanbHoe obpasoBaHue). — ISBN 978-5-534-
09528-9. — TeKCT: 3NeKTPOHHbIN // ObpasoBaTenbHaa nnatopma KOpalTt [canT]. —
URL: https://urait.ru/bcode/536961

3.2.3. VNTHTepHeT-pecypchl

1. EaMHas KonnekumMn LUgpoBbiXx 0bpasoBaTesibHbIX PecypcoB [DNeKTPOHHbIN
pecypc] URL.: http://school-collection.edu.ru/

2. Poccuiickasa  aneKTpOHHas  WKona  [ONeKTpoHHbIR  pecypc] URL.:
https://resh.edu.ru/

3. IHhoypok [nekTpoHHbIN pecypc] URL: https://infourok.ru/

4. Pewy EID [3nekTpoHHbIN pecypc] URL: https://ege.sdamgia.ru/

70


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

4, KOHTPOJ1Ib N1 OLEHKA PE3YJIbTATOB OCBOEHWNA YYEBEHOI O
MPEAMETA
KOHTPONb 1 OLEeHKa pe3ynbTaToB 0CBOEHUS yYe6HOro npeameTa PpacKpbiBaloTCs
yepe3 AMCUUMNAUHAPHbLIE pPe3y/bTaTbl, HamnpaBfeHHble Ha (OPMUPOBaHME O6LUX W
NPO(hecCUOoHaNbHbIX KOMMETEHUMI MO pas3genam U Temam COAEepXKaHus yuyeGHOro
MaTepuana.

Ob6uwasa /
Tunbl OLEHOYHBIX
npogeccMoHanbHas Pasgen / Tema .
MeponpuaTui
KOMMOeTeHLUUNSA

OK 01. Bblbupatb crnocobbl BepgeHuve MWHKN-coYMHEHNE
peLlueHns 3afa4y Pasgen 1, Tema 1.2 TecTnpoBaHue
NpoeccMoHabHOM YCTHbIN onpoc
LleaTeNnbHOCTU MpeacTtasneHve  pesynbTaToB
NPVMEHUTENLHO K pa3IyHbIM npakTU4yecknx pabot
KOHTEKCTam BxoaHOW KOHTPO/b

Pa3gen 2, Tema 2.6 TecTupoBaHue

YCTHbIA onpoc
MaTeMaTUyYeCcKnii AUKTaHT
MpeacTtasneHve  pe3y/bTaToB
npakTn4ecknx pabot
KoHTponbHas paboTa

Pa3gen 3, Tema 3.2 YCTHbI onpoc
lNpencTaBneHne pesynbTaToB
npakTUyeckmnx pabot
KoHTponbHas paboTta

Pasgen 4, Tema 4.7 TecTupoBaHue
YCTHbIN onpoc
MaTeMaTNYeCcKnii AUKTaHT
MNpencTaBneHne  pesynbTaToB
npakTU4yeckmnx pabot
KoHTponbHas paboTta

Pasgen 5, Tema 5.1 YCTHbIA onpoc
lNpencTasneHne  pesynbLTaToB
npakTU4ecknx pabot

Pasgen 6, Tema 6.3, Tema 6.5 TecTupoBaHue
YCTHbIn onpoc
MaTeMaT1yecKnii AUKTaHT
MpeacTaBneHve  pesynbTaToB
npakTUyeckmnx pabot
KoHTponbHas paboTa

Pasgen 7, Tema 7.6, Tema TecTupoBaHue

7.14 YCTHbIIi onpoc
MaTeMaTn4eCcKunii AUKTaHT
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OK 03. TlnaHupoBatb MU
peann3oBbiBaTb COBCTBEHHOE
npogeccMoHanbHoe "
JMYHOCTHOE passuTue,
npeanpuHUMAaTENbCKYHO

LeaTeNnbHOCTb B
npoeccuoHasIbHON  cahepe,
MCNONb30BaTb  3HaHWUA MO
NnpaBoBOA M (HMHAHCOBOM
rpamMoOTHOCTM B Pa3NYHbIX
YKM3HEHHBIX CUTYaLMAaX

OK 04. AheKTUBHO
B3aMMOAENCTBOBATb n
paboTaTb B KONNMEKTUBE W
KomaHze

Pasgen 8, Tema 8.4

Pasgen 12, Tema 12.1, Tema
12.2

Pasgen 13, Tema 13.3, Tema
135

Pasgen 14, Tema 14.4

Pasgen 1, Tema 1.3

Pasgen 6, Tema 6.5

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

Pasgen 1, Tema 1.1, Tema 1.2,
Tema 1.4

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

Pasgen 3, Tema 3.1, Tema 3.2
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lNpencTaBneHne pesynbTaToB
npakTU4yeckmnx pabot
KoHTponbHas paboTta
TecTupoBaHue

YCTHbIN onpoc
MpencraBneHne  pesynbTaToB
npakTU4yeckmnx pabot
KoHTponbHas paboTta

YCTHbIA onpoc

MpeactaBneHne  pesynbTaToB
npakTU4yeckmnx pabot
TecTupoBaHue

YCTHbIn onpoc
MpefcraBneHne  pesynbTaToB

MPaKTUYECKNX paboT
KoHTponbHas paboTta

YCTHbIA onpoc
lNpencTaBneHne  pesynbTaToB
MPaKTUYECKNX paboT
KoHTponbHas paboTta
BxoaHol KOHTPO/b

lNpencTaBneHne pesynbTaToB
npaKTUyeckmnx pabot
TecTnpoBaHue

YCTHbIN onpoc
MaTtemaTuU4ecKnin ANKTaHT
lNpencTtaBneHne pesynbTaToB
npakTU4yecknx pabot
KoHTponbHas paboTa
KoHTponbHas paboTta
MpeacTaBneHne  pesy/bTaToB
NpaKTUYecKnx pabot

BxoaHoli KOHTPONb

lNpencTaBneHne pesynbTaToB
NpaKTUYecKnx paboT
TecTnpoBaHue

YCTHBbIiA onpoc
lNpencTaBneHne pesynbTaToB

npaKTUyeckunx pabot
KoHTponbHas paboTa

YCTHbIA onpoc
MpeacTaBneHne  pesynbTaToB
MPaKTUYECKUX paboT
KoHTponbHas paboTa



OK  05.
YCTHYHO U
KOMMYHUMKaL MO
rocyaapcTBEHHOM
Poccuiickoi
y4YeToMm

OcyLulecTBnaTb
NMUCbMEHHYO

. Ha
A3blKe
depfepaunn  c
0COGEHHOCTEN

Pasgend4, Tema4.l, Tema 4.2,
Tema 4.3, Tema 4.4, Tema 4.5,
Tema 4.6, Tema 4.7, Tema 4.8,
Tema 4.9

Paspen 5, Tema 5.1

Pasfen 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

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 13.1
Pasgen 14, Tema 14.1, Tema
14.2, Tema 14.3, Tema 14.4

Pasgen 1, Tema 1.1, Tema 1.2,
Tema 1.4

Pasgen 2, Tema 2.1, Tema 2.2,
Tema 2.3, Tema 2.4, Tema 2.5,
Tema 2.6
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YCTHbIA onpoc
MpeacTaBneHne  pesynbTaToB
npakTU4yeckmnx pabot
KoHTponbHas paboTa

YCTHbIN onpoc
lNpencTaBneHne pesynbTaToB
npakTn4ecknx pabot

YCTHbIA onpoc
MpeacTaBneHne  pesynbTaToB
npakTU4yeckmnx pabot
KoHTponbHas paboTa

YCTHbIA onpoc
lNpencTaBneHne pesynbTaToB
npakTU4yeckmnx pabot
KoHTponbHas paboTa

KoHTponbHas paboTta
MNpeacTaBneHne pesynbTaToB
npaKTUyeckmnx pabot

YCTHbI onpoc

KoHTponbHas paboTa
MaTeMaTU4YeCKnii ANKTaHT
KoHTponbHas paboTta
MpenctasneHne  pesynbLTaToB
npakTUyeckmnx pabot

YCTHbIn onpoc
MaTeMaTn4eCcKunii AUKTaHT
KoHTposnbHas paboTta
MpencraBneHve  pesy/bTaToB
npakTU4yeckmnx pabot

YCTHbIN onpoc
MpencraBneHne  pesy/bTaToB
npakTU4ecknx pabot

YCTHbIA onpoc

KoHTponbHas paboTta
MaTeMaTNYeCcKniA AUKTaHT
KoHTponbHas paboTta
MMpencTaBneHne  pesynbTaToB
npaKTUyeckmnx pabot

BxogHOW KOHTPO/b

MpeacTaBneHve  pe3ynbTaToB
npakTUyeckmnx pabot
TecTupoBaHue

YCTHbIA onpoc
MatemaTnyecKnin AUKTaHT



counasibHoOro
KOHTEKCTa

Pasgen 3, Tema 3.1, Tema 3.2

Pasgen 4, Tema4.1l, Tema 4.2,
Tema4.3, 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
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MpeacTaBneHne  pesynbTaToB
npakTn4ecknx pabot
KoHTponbHas paboTa
TecTupoBaHue

lNpencTaBneHne pesynbTaToB
npakTU4yeckmnx pabot
KoHTponbHas paboTa
KoHTponbHas paboTa
MpeacTaBneHne  pesynbTaToB
npaKTUyeckmnx pabot

YCTHbIA onpoc
MpeactaBneHne  pesy/bTaToB
npakTUyeckmnx pabot

YCTHbIA onpoc

KoHTponbHas paboTa
lNpencTaBneHne pesynbTaToB
NnpakTuyecknx pabot

YCTHbIN onpoc
MaTeMaT1yecKunii ANKTaHT
KoHTponbHas paboTa
MMpencTasneHve pesynbLTaToB
MpaKkTUYecKnx padbot

MaTeMaT1yeCcKnii ANKTaHT
KoHTponbHasa pabota
MpeactaBneHne  pesy/bTaToB
npakTnyecknx pabot

YCTHbIN onpoc

KoHTponbHas paboTta

YCTHbI onpoc

KoHTponbHas paboTta
lNpencTtaBneHne pesynbTaToB
NpaKTUYecknx paboT

YCTHbIA onpoc
MaTeMaTUyYeCcKni ANKTaHT
KoHTponbHas paboTta
MMpenctasneHne  pesynbLTaToB
npakTUyeckmnx pabot
MaTemMaTnyecKnii AUKTaHT
lNpencTaBneHne  pesynbTaToB
npakTn4eckux pabot

YCTHbIN onpoc
MaTeMaTUyYeCcKnii ANKTaHT
KoHTponbHas paboTa

YCTHbIN onpoc
MaTeMaTUyeCcKnii AUKTaHT



MK 1.1. BbINONHATL BBOA U

06paboTKy TEKCTOBbIX
[laHHbIX

MK 1.2. BbInonHAaThL
npeo6pasoBaHue [laHHbIX,

CBA3aHHbIX C U3MEHEHUSIMU
CTPYKTYPbl JOKYMEHTOB

Pasgen 1, Tema 1.2

Pasgen 2, Tema 2.6

Paspen 4, Tema 4.7

Pasgen 7, Tema 7.6

Pasgen 8, Tema 8.4

Paspen 14, Tema 14.4

Pasgen 5, Tema 5.1

Pasgen 6, Tema 6.3, Tema 6.5

Pasgen 7, Tema 7.14

Pasgen 8, Tema 8.4

Pasgen 12, Tema 12.1, Tema
12.2
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KoHTponbHas pa6oTa

lNpencTaBneHne pesynbTaToB
NpaKTUYecKnx pabot
lNpencTaBneHne pesynbLTaToB

MpaKkTU4ecKnx pabot

BxoaHOW KOHTPO/b
YCTHbIN onpoc

MaTtemaTn4eCKnin ANKTaHT
KoHTponbHas paboTta

MMpencTaBneHne pesynbLTaToB
npaKTUyeckmnx pabot
lNpencTtaBneHne pesynbTaToB

npakTUyeckmnx pabot
KoHTponbHas paboTa

YCTHbIN onpoc
MpeacTaBneHne  pesynbTaToB
MPaKTUYeCKNX paboT
KoHTponbHas paboTta
KoHTponbHas paboTta
lNpencTaBneHne  pesynbTaToB
npakTuyecknx pabot

YCTHbIN onpoc

KoHTponbHas paboTta

MpeacTaBneHve  pesynbTaToB
NpaKTUYecKnx paboT
TecTupoBaHue

YCTHbIn onpoc
MpeacTasneHne  pesynbTaToB

npakTU4yeckmnx pabot

YCTHbIA onpoc

KoHTponbHas paboTa
MMpefcTaBneHve pesynbLTaToB
npakTU4yeckmnx pabot

YCTHbIA onpoc

KoHTponbHas paboTa
lNpencTaBneHne pesynbTaToB
npakTUyeckmnx pabot
MaTeMaT1yecKnii AUKTaHT
KoHTponbHas paboTa
MpencraBneHne  pesynbTaToB
npakTU4yeckmnx pabot

YCTHbIn onpoc
MaTeMaTn4ecKunii AUKTaHT
MpencraBneHve  pesy/bTaToB
npakTU4yecknx pabot



Pasgen 13, Tema 13.3, Tema YCTHbI/ onpoc
135 MaTemaTuyeCcKnii ANKTaHT
KoHTponbHas paboTta
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