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1. OBLWAA XAPAKTEPUCTUKA PABOYEN MPOrPAMMbBI
YUEBHOIO NPEAMETA

1.1. MecTo  y4yeb6HOro npeameTa B CTPYKTYype OCHOBHOV
npogeccruoHanbHO 06pa3oBaTelbHON NpPOrpamMmmbl

YyebHbIi npeaMeT «MaTtemaTuka» SBMISETC  0053aTeNlbHOM  YacThio
06LLLe06pa3oBaTebHOM NOAroTOBKM OCHOBHOW npodgeccroHanbHoM
06pasoBaTe/lbHOM MPOrpamMmmbl - NPOrpaMmbl NOArOTOBKN CNELMAanNCTOB CPeaHEro
3BeHa no cneunansHocTn 09.02.01 KomnbloTepHble CUCTEMBI U KOMIJIEKCHI.

1.2. Uenn n nnaHupyemble pe3ysibTaTbl 0OCBOEHUSA y4ebHOro npegmera

1.2.1 Llenn ocBoeHMs y4yebHOro npegmerta

CofiepaHve nporpaMmMbl yyebHOro npegmMeTta «MaTematumka» Harpas/ieHO
Ha OOCTWKEHMe pe3y/nbTaToB ero U3y4YeHWs B COOTBETCTBUM C TpeboBaHMAMMU
®IOC COO c yuyeTom npodeccroHansHoin HanpasneHHoctn ®IrOC CIO.

OCHOBHbIMM ~ UensMn  U3ydeHust y4debHOro npegmeTta «Martematuka»
ABNAKOTCA  (hOpMMpPOBaHME MaTemMaTMUYeCKMX MOHATUA N (YHKLMOHAIbHOW
MaTemaTUyecKor rpaMOTHOCTU: YMeHUs pacno3HaBaTb MaTeMaTU4ecKue acnekTbl
B pPeaibHbIX XXM3HEHHbIX CUTyauusax W MNpu  U3yYeHUU [ApYrux YyyebHbIX
NpeamMeToB, NPOABEHNS 3aBUCMMOCTEN U 3aKOHOMEPHOCTER, (hopMyMpoBaTh UX
Ha A3blke MaTeMaTUKM W co3jaBaTb MaTemaTuyeckue MoZenn, nNPUMEHATb
OCBOEHHbIA MaTemMaTUYeCKMin annapar 4ns peLleHns NpakTUKo-OpneHTUPOBAHHBIX
3a/a4y, MHTepNpPETMPOBaTL M OLEHNBATL NMOyYeHHbIE Pe3ybTaThl.



1.2.2 NnaHnpyemMble pe3ynbTaTbl 0CBOEHUSA YY4ebHOro npegmera
Oco060e 3HaveHue y4ebHbI NpeaMeT UMeET Npu (hOPMUPOBAHNM U Pa3BUTUIN 0BLLMX 1 NPOECCUOHA/IbHBIX KOMMETEHLMA,
a TaKkXKe COOTBETCTBYIOLLMX MM pe3ynbTatam 06y4veHus cornacHo @rOC COO.

MnaHMpyeMble pe3ybTaTbl 06yUYeHUN

KomneTeHynmn (OK, MK)

OK 01. Bblbupatb crocobsl
peLleHmns 3afau
NpoheccnoHabHON

LeATENNbHOCTN NPUMEHUTENBHO K
pa3/InYHbIM KOHTEKCTaM

Ob6wwne
NIP23 - TrOTOBHOCTbL K TpyAdy, OCO3HaHWe LEHHOCTU
MacTepcTBa, TPYLO/00OME;
JIP24 - TOTOBHOCTb K aKTUBHOW [esiTeNbHOCTU
TEXHO/OTMYECKOW W COUMaIbHOM  HanpaB/IeHHOCTMH,

CMOCOOHOCTb  MHWUMWMPOBATb,  MaHUPOBaTb U
CaMOCTOATE/IbHO BbINOMHATL TaKyt AeATENbHOCTb;
npz2s - WHTEPEC K  pasIMyHbIM  cdepam

npodeccroHanbHOM AesTeNbHOCTU, YMEHME COBepLUaThb
OCO3HaHHbIM  BblGbOp  Oyaywein  npodeccun U
peann30BbIBaTb COOCTBEHHbIE KN3HEHHbIE N/aHbl;

MP1 -  camMOCTOATENbHO  (hopMynupoBaTb WU
aKTyasmsmposatb  npobnemy, paccmatpuBatb  ee
BCECTOPOHHE;

MP2 - ycTaHaBNMBaTb CYLLECTBEHHbIA MPU3HAK WK

OCHOBaHWSi A1 CpaBHeHus, Knaccupukaumm u
0606LLeHNS;
MP3 - onpefenate Uenn OesATeNbHOCTW, 3a4aBatb

napamMeTpbl U KpUTEPUU UX LOCTUXKEHUS;
MP4 - BbISIBNATbL 3aKOHOMEPHOCTU M NPOTUBOPEUUA B
paccMaTpuBaeMbIX ABNIEHUAX;

MP5 - BHOCWUTb KOPPEKTVMBbI B [eATE/IbHOCTb,
OLEHMBaTL  COOTBETCTBME  pe3ynbTaToB  LEnsM,
OLeHMBATb PUCKW MOCNEACTBUIN LeATENbHOCTY;
MP6 - pasBuMBaTb KpeaTMBHOE MblLL/IEHNE
PeLLEeHNN YKN3HEHHbIX NPo6/eMm;

MP12 - BbISIBNATL NPUYMHHO-CNEACTBEHHbIE CBA3N U
aKTyanu3nposaTb 3afadvy, BbIABUraTb TUNOTE3y ee

npu

OvcuvnnuHapHble
P61 - B/lafileHne  MeTofamMn  [0Kas3aTesbCTB,
anropuTMamm peLleHns 3afad; ymeHue hopmMynnpoBaTb
onpefeneHnsa, akCUOMbl W TeopeMmbl, MPUMEHATb WX,
NPOBOAWTL  [OKas3aTe/lbHble PacCyXAeHMa B  Xofe
peLleHnsa 3a4ay;
nrP63 - yMeHWe  ornepupoBatb NMOHATUAMN:
pauuoHanbHble,  MppaunoHanbHble,  MoKasaTeflbHble,
CTEeneHHble, fIOrapuiMUYecKme, TPUrOHOMETPUYECKME
YpaBHEHUA U HEPaBEHCTBA, UX CUCTEMbI;
MP64 - yMeHVe omepvpoBaTb MOHATUAMU: (YHKUWUS,
HenpepbIBHasA (DYHKLUMSA, NPON3BOAHAsA, NMepBo0bpasHas,
onpesenieHHbIin NHTErpan; yMeHune HaxoAauTb
MPOU3BOAHbIE  3/MIEMEHTaPHbIX  (PYHKUWMA, MUCMOMb3YS
CMpaBoYHble MaTepuanbl; UCCMefoBaTb B NPOCTEMLLMX
cnyyasx (YHKUMM Ha  MOHOTOHHOCTb, HaxoA4WTb
HambonbluMe W HaMMeHblUMEe 3HayYeHUs  (DYHKUWI;
CTPOUTb TPagKM MHOrQY/IEHOB C WCMONb30BaHNEM
annapara MaTeMaTUYyeckoro aHanusa; MNPUMEHATH
MPON3BOAHYIO MPW pPeLieHnn 3ajay Ha [OBWXEHUE,
pewat  NPakTUKO-OPUEHTUPOBaHHbIE  3afayM  Ha
Hanbo/bLLME N HAMMEHbLUNE 3HAYEHUS, Ha HaXOXaeHue
MyTWN, CKOPOCTU U YCKOPEHWS;

nees - yMeHWe  OnepupoBaTb NMOHATUAMMN:
paunoHanbHas  (OyHKUMSA, nokasaTenbHas —(YyHKLMS,
CTeneHHas (YHKUMA, forapugMmyeckas  (PyHKUMS,

TPUrOHOMETPUYECKME (YHKUMW, 06paTHble (YHKUNN;
YMEHMe CTPOWUTb TpauKn  M3YYEeHHbIX  QYHKUWINA,



PELLEHNA, HaxXOAUTb aprymeHTbl N4 AOKas3aTe/lbCTBa
CBOWX YTBEPXAEHWUI, 3a[jaBaTb NapameTpbl U KpUTEpUM
peLLeHns;

MP13 - aHanM3npoBaTb NOMyYeHHbIe B X0 peLleHns
3afaun  pesynbTaTbl, KPUTUYECKM OLEHMBATL WX
AOCTOBEPHOCTb, MPOrHO3MPOBAaTb M3MEHEHWE B HOBbIX
YCNoBusX;

MP17 - ymMeTb NepeHoCUTb 3HaHWUA B MO3HaBaTe/IbHYHO
M NPaKTUYeCKYH0 06/1aCTUN XU3HEAEATEeTbHOCTH;

MP18 - yMmeTb WHTErpupoBaTb 3HaHMA M3 pasHbIX
npeaMeTHbIX 06/1acTel;

MP19 - BbigBuraTb HOBble  U[EWN,
OpPUTNHa/IbHbIE NOAXO/bI U PELLEHNA

npegnarath

1CMo/b30BaTh rpaknm MNpy U3yYeHUU MpPOLLEeCCoB U
3aBMCUMOCTEN, NPV peLleHnn 3afa4 13 Apyrux y4ebHbIX
npeavMeToB W 3afa4 U3 peasbHOM >KU3HW; BblpaXaTb
(hopMynaMm 3aBUCUMOCTU MEXY BEIMYUHAMU;

P66 - yMeHMe pellaTb TEKCTOBble 3afayn pasHbIX
TMNOB (B TOM YWCNe Ha MPOLEHTHI, JOMW WU YacTW, Ha
[BVKeHne, paboTy, CTOMMOCTb TOBapOB W YCAYT,
Hasiory, 3afayv m3 061acTv YrpaBNieHUs NNYHBIMU W
CeMeHbIMU  (PUHAHCaMKM); COCTaBNATb  BbIPAXKEHUS,
ypaBHeHWsl, HepaBeHCTBA M WX CUCTEMbI MO YC/NOBUIO
3afaun, uccnegosatb  MOMYYEHHOE  pelleHne U’
OLleHMBaTb NPaBLoNOA06HOCTL pPe3y/bTaTos;

MP67 - ymeHMe onepupoBaTb MOHATMAMW. CpefHee
apuMeTUYECKOE, MefunaHa, HanbonbLuee 7
HavMeHbLLee 3HayeHwus, pasmax, aucnepcus,
CTaHZapTHOe OTK/IOHEHME YWUC/IOBOro Habopa; ymeHue
N3B/IEKATD, NHTEpnpeTnpoBaTtb NH opMaL Mo,
MpefcTaB/eHHYy0 B Tabnuuax, Ha [uarpammax,
rpaukax,  OTpaXaloLlyl0  CBOMCTBA  peasibHbIX
MPOLECCOB W ABMIEHWNIA; NpPeAcTaBNATb MHHOPMaLUIo C
nmomoLplo  Tabnuy M guarpamM; — UCClefoBathb
CTaTUCTMYECKNe AaHHble, B TOM 4YuUC/e C NPUMEHEHMEM
rpagmyecknx MeToL0B i 3MIEKTPOHHBIX CPEACTB;

P68 - ymeHMe onepupoBaTb MOHATUAMW: CNy4aiiHbIl
OMbIT U Cny4YaitHoe cobbITUE, BEPOATHOCTb Cy4YaliHOro
COObITMA;  YMEHMEe  BbIMUCNATb  BEPOSATHOCTb  C
MCNONb30BaHNEM TrpaUyeckKnx MeTOAOB; MPUMEHATb
(hOpPMYnbl  CNOXEHUS U YMHOXEHWUA BEPOSTHOCTER,
KOMOVHATOPHbIE (haKTbl U (POPMYNbl MPU  PeLleHnn
3aflay; OUeHMBaTb BEPOSTHOCTU peasibHbIX COObITWA,
3HAKOMCTBO CO CNyYaHbIMW BeIMYMHAMU, YMEHME



NMPUBOAUTL MPUMEPbI MPOSBIEHUA 3aKOHa 60/bLINX
yumcesn B NPUPOAHBIX U 0OLLLECTBEHHbIX ABNEHUAX;

MP69 - ymeHMe onepupoBaTb MNOHATUAMU: TOUKa,
npsamMasi, Ma0CKOCTb, NPOCTPAHCTBO, ABYrPaHHbIA yrof,
CKpeliuBatoLLMecs  npsMble,  NapainefibHoCTb U
NeprneHAVKYISAPHOCTL  MPAMBbIX U MJIOCKOCTER, Yron
MeXAy MpAMbIMK, Yrosl Mexxay npsiMoi 1 MIO0CKOCTbIO,
yron Mexgy niocKoCTAMW, paccTofiHWe OT TOYKWU [0
MNOCKOCTW, PacCTOAHME MeXAay NpPAMbIMU, PacCTOAHMe
MeXay MNIOCKOCTAMW; YMEHWe WCMNOoNb30BaTb MNpu
PelleHnn 3aday  M3yyeHHble (hakTbl U TEOPEMbI
NNaHVMETPUX; YMeHMe OLeHMBAaTb pa3Mepbl 0OBEKTOB
OKPY>KaloLLLero Mupa,;

MP610 -  ymeHVe  onepupoBatb  MOHATUAMMN:
MHOIOrPaHHWK,  CeYeHMe  MHOrorpaHHuKa,  Kyo,
napannenenunes, npusMa, nupamuga, qurypa wu
MOBEPXHOCTb BpalleHus, LMIMHAP, KOHYC, wwap, cdepa,
CeyeHUss (Urypbl BpalleHus, NIOCKOCTb, Kacarouascs
cepbl, LMAMHAPA, KOHYCa, Mnowaib MOBEPXHOCTU
nupaMuibl, NpU3Mbl, KOHyca, LUWUAMHAPA, naowanb
cthepbl, 06beM Ky6a, NPAMOYro/IbHOro
napannenenunega, nupamuibl, nNPU3Mbl, LUIMHAPA,
KOHyCa, Llapa; YMeHue n3obpaxartb MHOrOrpaHHUKW U
MOBEPXHOCTM BpALLEHUA, WX CeYEeHUss OT pPyKu, C
MOMOLLbK YEPTEXHBLIX MHCTPYMEHTOB U 3M1EKTPOHHbIX
CPEACTB;  YMeHMe  pacrnosHaBaTb  CUMMETPUIO B
MPOCTPaHCTBE; YMeHWe pacnos3HaBaTb MpaBU/IbHbIE
MHOTrOrpaHHUKW;

MP612 - yMeHWe BbIYUCNATbL  FeOMETPUYECKME
Be/MUMHbI (4NMHa, yron, njowafib, 06bem, njowagb
MOBEPXHOCTKM), WCMONb3YA W3YYeHHble (QOpMY/bl U



MeToabl;
MP613 -  ymeHuMe  onepupoBaTb  MOHATUAMM:
npsMOYrofibHasd cuctemMa KOOPAWMHAT, KOOpAWHATHI
TOYKM, BEKTOp, KOOpAMHAaTbl BEKTOpa, CKansapHoe
npousBefieHne, Yron Mexay BekKTopamu, Cymma
BEKTOPOB, MPON3BEfeHME BEKTOpA Ha YMC/0; HaxXo4WUTb
C TMOMOLLbK  W3YYeHHbIX  (QOPMYST  KOOPAUHATHI
cepeAnHbl 0TPe3Ka, pacCToAHME MEXAY ABYMS TOUKaMU;
MP614 - ymeHMe BbIGUPaTb NOAXOASLUMIA WU3YUEHHbIV
MeTo4 419 pelleHWs  33adadu,  pacro3HaBaTb
mMaTematnyeckme akTtbl U MaTeMaTUYecKue MOLENN B
MPUPOAHBIX N OBLLECTBEHHbLIX ABNEHWUAX, B UCKYCCTBE;
YMEHME  NPUBOAMTL  MPUMEPbI  MaTEMaTUYECKUX
OTKPbITWUIA POCCUMIACKON M MMPOBOW MaTeMaTUYeCKOW

HayKu,
MNPyl - yMeHue onepupoBatb NMOHATUAMMN:
onpefeneHve, akcroma, Teopema, CreAcTBue, CBOMCTBO,
NPU3HaK, [l0Ka3aTe/ibCTBO, paBHOCU/IbHbIE

(hopmMyNIMPOBKK; YMeHMEe (HOPMYIMpPoBaTb 06paTHOe W
MPOTUBOMONOXHOE YTBEPXAEeHWe, NPUBOAUTL NPUMepbI
n KOHTPMpUmepbl, NCNo/b30BaTh MeTo[,
MaTemaTnyecKom NHOYKUMK, NpoBOANTH
fl0Ka3aTeNbHble pPacCyXAeHusa npu peLlLueHUn 3ajad,
OLeHMBATb JIOTMYECKYHO NPAaBUILHOCTb PACCYXKAEHUMN;
[MPy2 - ymeHue onepupoBaTb MOHATUAMW: MHOXECTBO,
NOAMHOXECTBO, onepauun Haf, MHOXecTBamu; ymeHue
MCMONb30BaTb TEOPETMKO-MHOXECTBEHHbIV annapar Ans
ONMUCaHMA peanbHbIX MPOLECCOB W SBMEHUA U NpW
pelleHnn 3afa4y, B TOM 4YWUCNe W3 APYTMX Y4ebHbIX
npeiMeTOB;

MPy3 - yMeHVWe OmnepupoBaTb MOHATUAMM: rpad,



CBA3HbIA rpad, [AepeBO, UMKA, rpad Ha MJI0CKOCTU;
YMeHve 33faBaTb W OMNUCbIBaTb rpadbl pasnUYHbIMU
crocobamu; Ncnosib30BaTh rpadbl NPU peLleHnn 3aay;
MPy7 - ymeHve onepupoBaTb MOHATUAMU: TOXAECTBO,
TOX/JeCTBEHHOe npeobpa3oBaHue, ypaBHeHue,
HEpaBeHCTBO, CWUCTEMAa YPaBHEHWA W HepaBeHCTB,
PaBHOCW/IbHOCTb YPABHEHWI, HEpPaBeHCTB W CUCTEM,
pauuoHasibHble,  MppaLyoHabHble,  MOKasaTefibHbIe,
CTEMeHHble, orapuPMuUyeckme, TPUTOHOMETPUYECKUE
YpaBHeHUs, HepaBeHCTBa W CUCTEMbI; YMEHWEe peLuaTb
YpPaBHEHUs, HEepaBeHCTBA W CUCTEMbI C MOMOLLbLHO
pasNNYHbIX MPYEMOB; peLlaTbh ypaBHEHWUS, HepaBeHCTBa
M CUCTEMbI C MapaMeTpoM; MPUMEHATb YpaBHeHMS,
HepaBeHCTBa, X CUCTEMBI ans peLueHuns
mMaTemMaTUyeckKmx 3afady W 3agady W3 pas/iMyHbIX
obnacTeli HayKu 1 peasibHOW YKU3HMW;

MPy8 - ymeHue cBOOGOLHO OMepupoBaTb MOHATUAMMU:
rpavk (OyHKUMKM, obpaTHas QYHKUWSA, KOMMO3ULUA
(hYHKUWIA, MUHeHas PYHKUMA, KBagpaTuiHas QyHKLuS,
CTeneHHas  (QyHKUWMA € Ue/bIM  MOKasaTenem,
TPUTOHOMETPUYECKMe (hyHKLUWMK, obpaTHble
TPUrOHOMETPUYECKNE  (DYHKLMKW, [OKasaTesibHasds MU
norapugmmyeckas QyHKLUN; YMEHWE CTPOUTbL rpaduku
(OYHKUWMIA, BbIMNONHATL  Mpeobpa3oBaHNs  rpafuKos
(hyHKUWIA;

YMeHUe 1CNOosb30BaTh rpauKn QYHKUMIA ANS U3YYeHNs
MPOLIECCOB Y 3aBUCMMOCTEN MpY pelleHun 3ajady u3
ApYrux Y4ebHbIX NPeaMEeTOB M U3 peaibHOM XKWU3HU;
BblpaXKaTb thopmynamu 3aBMCUMOCTY Mexay
BEMYNHAMY,

yMeHMe CBOOOAHO OMepupoBaTb MOHATUAMU: YETHOCTb
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(DYHKUMM, NEPUOLUYHOCTb (PYHKLUMMW, OrpaHUYeHHOCTb
(YHKUMM,  MOHOTOHHOCTb  (DYHKUMW,  3KCTPEMYM
(yHKUMM, Hambosnbluee W HaUMeHblUee 3HayeHus
(OYHKUMM  Ha  NPOMEXYTKe; YMeHWe MNpOBOAUTH
uccnefoBaHve yHKLUUK;

YMeHMe UCMO0/b30BaTb CBOWCTBA U rpaduKy (hyHKLMIA
OIS pelleHns ypaBHEHWA, HepaBeHCTB W 3agady C
napameTpamu; n3obpakatb  Ha  KOOPAMHATHON
NNOCKOCTH MHOXECTBA  peLLeHuiA YpaBHEHWIA,
HepaBeHCTB N NUX CUCTEM;

MPyrO -  yMeHwe  onepupoBaTb  MOHATUAMM:
HENpPepbIBHOCTb  (PYHKUMK,  acUMMTOTbl  rpadmka
(yHKUMM, nNepBas U BTOpas NPOU3BOAHAA (YHKLMW,
reoOMeTPUYECKUn U (PU3NYECKUIA CMbICNT NPON3BOAHON,
nepBoobpasHas, OrMpefenieHHbIn  WMHTerpan; YyMeHue
Haxo4uTb acMMNTOTbl rpamka QYyHKUMKW; YMeHWe
BbIYMCNATb  MPOU3BOAHbIE  CYMMbI,  NPOU3BEAEHUS,
4aCTHOrO M KOMMO3UUMKU  (PYHKLUMIA,  HaXO4uTb
ypaBHeHMe KacaTe/lbHON K rpatimKy QyHKUUN;

yMeHue 1CMosb30BaTh MPOV3BOAHYO il
nccnefoBaHNs PYHKUMIA, ANA HAXOXAEHUS HaunyyLuero
pelleHnss B MNPUKNaAHbIX, B TOM 4uUCNe CoumnaibHO-
9KOHOMUYECKUX U (DM3MYECKMX  3afadvax, [A/is
OMpefeneHns CKOPOCTM U YCKOPEHUS; Haxo4uTb
nnowaay n obbembl (UIyp C MOMOLLbID WHTErpana;
NpPUBOANTL npumepsl mMaTemaTyeckoro
MOAE/IMPOBaHNA C  MOMOLBID  AnddepeHUnanbHbIX
YPaBHEHWIA;

MPy11 - YMeHVe  OnepupoBaTb  MOHATUAMMU:
KOMM/IEKCHOE  YMCNO, COMPSDKEHHbIE  KOMM/EKCHbIE
yncna, MOAYNb W apryMeHT KOMMJIEKCHOrO 4ucna,



(hopma 3anmcu KOMMIEeKCHbIX yucen (reomeTpuyeckas,
TPUrOHOMETPUYECKass W anrebpavyeckas); YMeTb
Nnpou3BOANTb apugpmeTnyeckme [eNCTBMS c
KOMMJIEKCHbIMW ~ YuC/lamu;  NPUBOAUTL  NPUMEpbI
NCMO/b30BaHNA KOMIMIEKCHBIX YACEST;

MPyl2 - ymeHVe CBOGOAHO OMepMpoBaTb MOHATUSMMN:
cpefHee apu(MeTU4YecKoe, MeAmaHa, Hambonbluee u
HanMeHbLLee 3HauveHus, pasmMax, aucrniepcms,
CTaHOAPTHOE OTK/IOHEHME [ ONUCaHWa YUCIOBbIX
[aHHbIX; YMeHWe nccnefoBaTb CTaTUCTUYECKMNE [aHHbIe,
B TOM 4uCfie C NPUMEHEHNeM rpauyecknx MeToAoB U
3NIEKTPOHHbIX  CPEeACTB;  rpagmyeckn  umccrefosatb
COBMECTHble HabMoAeHNs C  MNOMOLWbK  AuarpaMm
paccenBaHuns 1 IMHENHON perpeccuu;

MPy13 - ymeHWe Haxo4WTb BEPOSTHOCTM COObLITWIA C
MCMOMb30BaHNEM Tpamyecknx MeTOLOB; MNPUMEHSATb
A1 peLleHnsa 3agay POpMYyibl CIOXKEHNA Y YMHOXEHUS
BepoATHOCTEN,  (OpMy/ny  MNOMHOMW  BEPOSTHOCTW,
(hopmyny  BepHynnn, KOMOGWHATOpPHble  (haKTbl U
(hopMynbl;  OUEHMBATb  BEPOATHOCTU  peasibHbIX
COObITUIA; YMeHNe OnepupoBaTb MOHATUAMM: CNy4vaiiHas

BE/IMYMHA, pacnpefeneHue BEPOATHOCTEW,
mMaTeMaTUyeckoe OXMAaHue, AMUCMepcus U cTaHpapTHoe
OTK/IOHEHVE  C/y4YaiHOM BE/IMYMHBI, (hyHKLMN

pacnpegeneHus M MAOTHOCTUM  PaBHOMEPHOTO,
MoKasaTe/lbHOr0 M HOPMa/bHOTO  pacnpeaeneHuii;
YMEHWE  WMCMO/Mb30BaTb  CBOMCTBA  U3YUEHHbIX
pacnpefeneHuii NS pelleHns 3adady; 3HAaKOMCTBO C
MOHATMAMW:  3aKOH  GOMbLIMX  YMCeN,  MEeTO/bl
BbIGOPOYHbIX  WCCMEAOBaHUIA,  yMeHWe MpPMBOAUTD
MPUMepbl  MPOSIBNIEHWS1 3aKOHA GOMbLUMX Yncen B
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MPUPOAHbLIX M 06LLECTBEHHbIX SBMNEHUAX;

MPyl4 - ymeHve cBOOGOLHO OMepupoBaTb MOHATUAMM:
TOYKa, NpPAMas, MJ0CKOCTb, MNPOCTPAHCTBO, OTPEe3OK,
Nyd, MAOCKUA Yron, ABYTPaHHbIA yros, TpexrpaHHbIi
yron, nepecekaroLiuecs, napannensHble 7
CKpewBarolmecs  npsmMble,  MapaniensHocTb U
NepneHANKYNSPHOCTL  MPAMbIX W MIOCKOCTER, yron
MeXay MPAMbIMK, YIoa MeXAy NpsMor U NA0CKOCTbIO,
Yron mMexzay nnocKoCTAMW; YMeHWe MCnosb30BaTb Npu
pelleHMn 3agay  M3yYeHHble  (hakTbl M TEopeMmbl
NNaHUMETPUN; YMEHWNE OLIEHMBATL pa3mepbl 00BHEKTOB B
OKpY>KatoLLeM MUpe; YMeHWe OnepupoBaTb MOHATUSAMU:
MHOFOrpaHHWK, CeYeHne MHOrOorpaHHuKa, npaBU/bHbIN
MHOFOrpaHHUK, nNpu3Ma, nupamMuga, durypa w
MOBEPXHOCTb BPALLEHWUs, LUINHAP, KOHYC, Lap, cdepa,
pasBepTKa MOBEPXHOCTU, CeYeHUA KOHyCa U UWINHAPA,
napainensHble OCWM WAN OCHOBaHWIO, CeYeHMne Liapa,
MNOCKOCTb, Kacalowasacs ciepbl, UWAMHAPA, KOHYCa;
YMeHWe CTPOUTb CeYEeHMEe MHOrorpaHHuKa, M3obpaxarb
MHOFOrpaHHUKN, PUIypbl U NOBEPXHOCTU BPALLEHMUS, NX
CeyYeHWsi, B TOM 4MC/ie C MOMOLLbIO 3MEKTPOHHbIX
CpefCcTB; YMeHMe NMPUMeHATb CBOMCTBA reOMeTPUYECKMX
(mryp’, camocTosTeNnbHO (POPMY/IMPOBaTh OMpeseneHns
n3y4daembIxX (Uryp, BblABUIraTb rMNOTe3bl O CBOMCTBAX U
Mpr3HaKax reoMeTpuyecknx guryp, 060CHOBbIBATb U/
onposepraTb WX; yMeHWe MPOBOAWUTL KaccUmKaLumio
(Guryp No  pasiMyHbIM  NpPU3HaKam,  BbIMOHATb
HeobxoaVMble LOMONHUTE/bHbIE NMOCTPOEHNS;

MPy15 - ymeHve cBO6OAHO OMepMpoBaTb MOHATUAMMN:
nnowagb Qurypbl, 06bem QUrypbl, BeWYMHA YINa,
pacCcTosiHMe OT TOYKM [0 MNJIOCKOCTW, pPaccTosiHue



MeXay npAMbIMKW, PacCTofHUE MeXAY MI0CKOCTAMMU,
nnowaap cgepbl, NaoWagas MOBEPXHOCTU NUpamuibl,
npu3Mbl, KOHYCa, LUMNNHAPa, 06bem Ky0a,
NPSAMOYT0/IbHOr0 napannenenunesa, nupamugpl,
npu3Mbl, UANNHAPA, KOHYCa, Lapa;, YMeHMe HaxoAuTb
OTHOLUEHNe 06bEMOB NOJOGHBIX Uryp;

MPy16 - ymeHue cBOGOAHO OMepupoBaTb MOHATUAMM:
ABVDKEHVE, NapanfieflbHbli MEPEeHOC, CUMMETPUS Ha
M/I0CKOCTH 7 B MpPOCTPaHCTBE, MoBOPOT,
npeo6pasoBaHne Nogobus, NoAobHbIe UIrypbl; YMeHMe
pacrosHaBsaTb paBHble W MOLOOHbIE (Urypbl, B TOM
ynucne B MpUPOLe, WCKYCCTBe, apXUTEKType; YMeHue
MCMo/b30BaTb FEOMETPUYECKME OTHOLLEHWUS, HaxoAWUTb
reOMeTPUYECKNe BeIMYMHBI (4/IMHA, Yron, njowaap,
00beM) MNpPU pelleHnn 3afady U3 Apyrux yyeoOHbIX
NPeaMeTOB 1 U3 peanlbHOW XN3HU;

MPyl7 - ymeHue CBOGOAHO OMepupoBaTb MOHATUSAMMU:
npsAMOYrofbHasd  cUCTeMa  KOOpAMHaT, BEKTOP,
KOOpAWHATbl TOYKW, KOOPAMHATbI BEKTOpa, CyMMa
BEKTOpOB,  MpOM3BeAeHVMEe  BEKTOpa Ha  4uUcho,
pasfioXXeHne  BekTopa N0  6asucy,  CKansapHoe
npou3BefieHNe, BEKTOPHOE MPOu3BeAeHue, Yron mexay
BEKTOpaMu; YMEHWE WCMNONb30BaTb BEKTOPHbIA 1
KOOPAUHATHbIA MeTo AN pelleHus reoOMeTpUUecKmX
3afja4 M 3adady  Agpyrux  y4yebHbIX  NpPeaMeToB;
onepupoBatb MOHATUAMKM: MaTpuua 2 X 2 n 3 X 3,
onpegenutesib  MaTpuubl, FeOMETPUYECKWNIA  CMbIC/I
onpegenuTens,

MPy18 - ymeHMe MOA4ENNPOBaTbL peasibHble CUTYaLnn Ha
A3blKe MaTeMaTuKu,; COCTaBNATb BblpaXKeHus,
YpPaBHEHWNS, HepaBeHCTBA M WX CUCTEMbl MO YC/IOBUIO



OK 03 MnaHvpoBaTb ¥
peann30BbIBaTb COOCTBEHHOE
npogeccmoHasibHoe n
NINYHOCTHOE pasBuTUe,
npeAnpUHUMaTENbCKYHO
[eATeNIbHOCTb B
NpogeccMoHaIbHOM cthepe,
MCNO/Mb30BaTh 3HaHUA no
(bMHaHCOBOW  rpamMOTHOCTM B
pa3/IMYHbIX YKM3HEHHbIX
CUTyaumax

J1IP26 - roTOBHOCTb WM CMOCOGHOCTb K 06pa3oBaHuIO U
CaM0o06pa30BaHNIO Ha MPOTSHKEHNUMN BCEMN XU3HW;

MP8 - CMocoBHOCTb 7 rOTOBHOCTb K
CaMOCTOATE/IbHOMY ~ MOWCKY  MEeTOAOB  peLleHuns
MPakTUYecKnUX  3afa4vy, MPUMEHEHUIO  PasfINYHbIX
MeTOZ0B MO3HaHW4,

MP17 - ymeTb NepeHOCUTb 3HaHNA B MO3HaBATE/bHYHO
1 NPaKTUYeCKYH 061aCTUN XU3HELEATENbHOCTY
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3afayn, muccnepoBaTb — MOCTPOEHHble  Mofenu  C
1Cnosb30BaHNEM annapara anreopel,
WNHTEPNPEeTNPOBaTb MOMYYEHHbIA pe3ynbTaT; CTPOUTb
maTemMaTU4yeckue MoAenin C NOMOLLbI0 reoOMeTpPUYecKnX
MOHATUA W BENWYMH, pellaTb CBA3aHHbIE C  HUMMU
NnpakTUYyeckre 3afayn; COCTaBNATb BEPOSATHOCTHYIO
MOZe/b U UHTEPNPETUPOBATb MOMYYEHHbIA Pe3y/bTarT;
peLatb npuknagHole 3afauu cpeacTeamu
MaTeMaTU4eckoro aHaansa, B TOM 4uC/ie couunasbHo-
9KOHOMMYECKOTO U (PU3NYECKOTO XapaKTepa;

MPy19 - yMmeHve BbiGUpaTb MOAXOAALWMIA MeToA ANns
peLleHns 3afayn; NoHMMaHue 3Ha4YMMOCTU MaTeMaTUKK
B M3YYeHUW NPUPOLHLIX N 0OLLECTBEHHbIX NMPOLECCOB U
AB/IEHWI; YMEHWe pacro3HaBaTb MPOSAB/IEHME 3aKOHOB
MaTemMaTuKN B UCKYCCTBe, YMeHWe NpuBoANTL NPUMepsbI
MaTeMaTUYECKMX OTKPbITUA POCCUCKOM U MMUPOBOWA
mMaTemaTn4eckom HayKu.

MP64 - yMeHWe onepupoBaTb MNOHATUAMMU: PYHKLMSA,
HenpepbIBHaA (yHKUUA, Npou3BogHass, nepBoobpasHas,
onpeaeneHHbIN NHTErparn, yMeHwue Haxo4uTb
NMPOM3BOAHbIE  3NIEMEHTAPHbIX  (DYHKUWIA, WCNOMb3ys
CMpaBOYHble MaTepuasbl; MUCCNefoBaTb B MPOCTENLLMX
cnyyasax (PYHKUMM Ha  MOHOTOHHOCTb, HAaxoAWTb
HanbonblUMe W HavMeHbLUMEe 3HAYeHUs  (DYHKLWIA;
CTPOUTL rpafuKM MHOrOY/IEHOB C WCNOJIb30BaHWEM
annapata MaTeMaTUYecKoro aHaan3a, nNPUMeHATb
MPOV3BOAHYIO MpW peLleHuM 3afady Ha [BUKEeHUe,
pewarb  MPakTUKO-OpPUEHTMPOBaHHbIE  3afayn  Ha
Hanmbo/blUME N HAUMEHbLUME 3HAYeHWs, Ha HAX0XAeHue
MyTW, CKOPOCTU U YCKOPEHWS;

MP66 - yMeHMe pellaTb TEKCTOBble 334ayM pasHbIX



TMNOB (B TOM YMCNe Ha MPOLEHTbI, JO/IM U YacTu, Ha
[BVXeHne, paboTy, CTOMMOCTb TOBapoOB W YCAyT,
Hanory, 3agaym mM3 061actTv ynpasneHus NINYHbIMA 1
CeMeiHbIMW  (PUHAHCaMK);  COCTaBMIATb  BbIPAXXEHWS,
ypaBHeHWs, HepaBeHCTBA M UX CUCTEMbI MO YCNOBUIO
3ajayn, uccnegosatb  MOJMlyYEeHHOe  pelleHWe U
OLLeHMBaTL MPaBLoNOA0OHOCTb Pesy bTarTos;

MP67 - yMmeHWe onepupoBaTb MOHATUAMWU: CpefHee
apuUpMeTNYECKOE, mMefuaHa, HanbosbLIee 7
HaVMeHbLLUee 3HayeHus, pasmMax, aucnepcus,
CTaHJapTHOe OTK/IOHEHME YMCNOBOro Habopa; yMeHwue
N3BNeKaTb, NHTepnpeTMpoBaTh NH(opmauuto,
NMpefCTaB/ieHHyl0 B Tabnuuax, Ha  AuarpaMmmax,
rpajkax,  OTpaXarlollyld  CBOMCTBA  peaslbHbIX
MPOLLECCOB W SAB/EHWNIA; NPeACTaBNATb MHGOPMaLuio ¢
nmomowpto  T1abnmy, M guarpamm;  MUCCefoBaTh
CTaTUCTUYECKMNEe [aHHble, B TOM 4uC/e C NPUMeHeHnem
rpayMyecknx MeToL0B U 3M1EKTPOHHBIX CPeLCTB;

MP68 - ymMeHue onepupoBaTb MOHATUAMU: CNydaliHbll
ONbIT W CNy4YainHoe CobbITUE, BEPOSTHOCTL C/yYaliHOro
COObITWS;  YMEHMEe  BblYUCNIATb  BEPOATHOCTb  C
NCMONb30BaHWEM rpaguyecKux MeTOLOB; MNPUMEHATb
(hopMy/ibl  CNIOXKEHWS U YMHOXEHWSi BEpPOATHOCTEMN,
KOMOMHATOPHbIE (haKTbl W OPMY/bl MPU  PeLleHnr
3afjay; OueHMBaTb BEPOSATHOCTM peasibHbIX COObLITUIA;
3HAKOMCTBO CO CNyYalHbIMW BEIMYMHAMM, YMEHME
NPUBOAUTL MPUMEPbI MPOABMEHUS 3aKOHa O60MbLUIKX
ymcen B NPUPOLHbLIX N 0OLLLECTBEHHbIX ABNEHUSX;

MPy4 - ymeHune cBO6OAHO OMepupoBaTb MOHATUAMM:
couyeTaHue, MepecTaHOBKa, YMUCNO COYETaHWW, YKUCNO
nepecTaHOBOK; OMHOM HbIOTOHA; YMEHMe MPUMEHATb
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KOMOWHATOPHbIE (PaKTbl U PacCy>KAEHUA O/ PeLLUeHus
3afay;

MPytO -  yMeHue  onepupoBaTb  MOHATUAMM:
HENPEpPbIBHOCTb  (DYHKLUMKW,  acUMNTOTbl  rpaduka
(byHKUMK, nepBas U BTOpas NPOM3BOAHAA (YHKLMM,
reOMeTPUYECKUIN N PU3NYECKUIA CMbICTT NPOU3BOLHOMN,
nepsoobpasHasd, OMpefesneHHbIA  WHTerpan; ymeHue
Haxo4uTb acMMNTOTbl rpauka QYHKUMKW; YMeHue
BbIUMUC/ATL  NPOU3BOAHbLIE  CYMMbl, NPOU3BEAEHNS,
YaCTHOTO M KOMMO3ULWMM  (PYHKUMIA,  HaxoauTb
ypaBHEHMe KacaTeNbHOW K rpauky gyHKUNK;

ymeHue 1NCMosb30BaTh NMPOV3BOAHYIO Ans
nccnefoBaHNs PYHKUWIA, ANA HAXOXKAEHUA HAUTYYLLEero
pelleHna B MNpUKNagHbIX, B TOM 4uUCne CcoLuanbHO-
9KOHOMMWYECKMX U (DM3NYECKMX  33ajayax,  [And
OMpefeneHnss CKOPOCTM U YCKOPeHWs; Haxo4WTb
nnowaam M o6beMbl (UIyp C MOMOLLbI WHTErpana;
NMpUBOAUTH npuMepsbI mMaTemMaTnyecKoro
MOLENNPOBaHNA C  MOMOLLBI0  AnddepeHLanbHbIX
YPaBHEHWIA;

MPyl12 - ymeHne CBOGOLHO OMEpupoBaTb MOHATUAMM:
cpefHee apu(MeTUYecKoe, MeauaHa, Hambosbluee W
HaMMmeHbLUee 3HaYeHus, pasmax, aucnepcus,
CTaHZapTHOE OTK/IOHEHMe [JI OMWCaHUS YUCNIOBbIX
AaHHbIX; YMeHVe nccnefosarb CTaTUCTUYECKME AaHHbIe,
B TOM 4uCne C NMPUMEHEHUeM rpauyeckux MeToLoB U
3NIEKTPOHHLIX  CPeACTB;  rpadmueckn  umccnefosartb
COBMECTHble HabMOfeHNs C MOMOLbI0  Auarpamm
paccemBaHus 1 IMHENHOIN perpeccuu;

MPy13 - ymMeHWe Haxo4uTb BEPOSTHOCTM COOLITUIA C
UCMO/MIb30BAHNEM TPaUUECKUX METOAO0B; MPUMEHATb



OK 04. SihpekTBHO MP28 - BnaaeTb Pas3/IMUHbIMU CNOCOBaMU O6LLEHNS W

B3aVMOAEeNCTBOBaTb U paboTaTb B B3aMMO/ECTBUS;

17

LN peLeHns 3aga4d (opmysibl CNIOKEHNA U YMHOXeEHUA
BEpOATHOCTEW,  pOopMynly  MOMHOMN  BEPOSTHOCTW,
(hopmyny  BepHynnuM, KOMOGWHaTOpHble  (haKTbl U
(hopMynbl;  OUEHMBaTb  BEPOATHOCTM  peasibHbIX
COObITUIA; YMEHMe onepupoBaTb NOHATUAMU: CllyYvainHas
BE/IMYMNHA, pacnpeseneHune BEPOSATHOCTEMN,
mMaTemaTMy4eckoe OXuaaHue, AUCnepcus 1 CTaHLapTHOe
OTK/IOHEHWE  CNYy4YallHOW  BENUYUHBI, (hyHKLMN
pacnpeseneHus 7 MIOTHOCTM  PaBHOMEPHOrO,
MoKa3aTeNbHOr0 M HOPMaJbHOrO0  pacnpejgeneHui;
yMeHue 1CNonb30BaThb CBOMCTBA N3YyYeHHbIX
pacnpefeneHnin ang pelleHns 3agadvy; 3HaKOMCTBO C
MOHATUAMMW:  3aKOH  6OMbLIMX  4yucen,  MeTofbl
BbIGOPOYHbIX  WCCNEefOBaHW;,  YMeHWe MPUBOAUTL
NnpvMepbl MNPOSABMEHMS 3aKOHa 6GONbLIMX 4uCen B
MPUPOAHBIX N OBLLECTBEHHbLIX ABNEHUSAX;

MPy18 - ymeHve MoAeNnpoBaTh peasibHble CUTYyaLnu Ha
A3bIKe MaTemMaTuKu; COCTaBNATb BbIPaXXEHMS,
YpaBHEHWS, HEpaBeHCTBA M WX CUCTEMbI MO YC/IOBUIO
3afayun, uccnefosBaTb  MOCTPOEHHble  MOZenn ¢
1CNosb30BaHNEM annapara anrebpsl,
MHTEPNPeTMpOBaTh MONYYEHHbIN pe3ynbTar; CTPOUTb
mMaTemaTMyecKre MOLe/In C MOMOLLBH0 reOMEeTPUYECKNX
MOHATUA W BEINYMH, pelaTb CBA3aHHbIE C HUMU
MpaKTUYecKMe 3afjayn; COCTaB/IiTb BEPOATHOCTHYHO
MOZeNlb U WHTEPNpPeTMpoBaTh MOJYyYEHHbIA pe3y/bTar;
peLlatb npuKnagHble 3agaum cpeacTeamu
MaTemaTMyecKoro aHaamMsa, B TOM 4uC/ie COLMasIbHO-
9KOHOMMYECKOr0 1 (hM3NYEeCKOro xapakrepa

MP61 -  BnageHne  MeTodamn  [O0Ka3aTesbCTB,
aNropuTMamMm peLleHns 3agad; yMeHve hopMynmpoBsatb



KONNEKTUBE N KOMaH/E

MP31 - noHUMaTb M MCNOMb30BaTb MPEUMYLLECTBA
KOMaHAHON 1 HAMBUAYaNbHON paboThl;

MP33 - npuvHUMaTb LenM COBMECTHOW AeATe/IbHOCTH,
OpraH13oBbIBaTb M KOOPAMHMPOBATb [ENCTBUA MO ee
[OCTUXEHWIO: COCTaBNATb nnaH [elcTBui,
pacnpegensTb Po/in C YYeTOM MHEHWA Y4YaCTHWUKOB
06CyXaaTb pe3ynbTaTbl COBMECTHOW PaboThl;

MP36 - KoOpAWHWPOBaTb M BbINOMHATL pPaboTy B
YCNOBUAX peanbHOro, BUPTYa/IbHOTO n
KOMOWHMPOBAHHOIO B3aMMOAENCTBUS;

MP37 - ocyLlecTBNATbL MO3UTUBHOE CTpaTernyeckoe
noBefeHne B Pas3INYHbIX CUTyauuax, MpPosABAATb
TBOPYECTBO M BOOOPaXKeHue, 6bITb MHULNATUBHBIM
MP55 - npuHMMaTb MOTUBBI U aprymMeHTbl APYrux
NOfeN Npy aHanm3e pesy/bTaToB [edTeNbHOCTY,;

MP56 - npusHaBaTb CBOe MNpPaBO W MpaBo ApYrux
NHOJIEN Ha OLUMOKW;

MP57 - pa3BuBaTb CMOCOOGHOCTb MOHMMAaTb MUP C
nosuLUn Apyroro YesoBeka
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OnpefenieHns, akCUOMbl M TEOpPEMbl, MPUMEHATL WX,
MPOBOAWTL  [OKa3aTeNlbHble PacCyXAeHus B  Xofe
peLleHns 3a4ay;

MP62 - ymeHve onepupoBaTb MOHATUAMWU: CTEMNeHb
yucna, norapugM  uYmMcna;  yMeHWe  BbIMOHATb
BblUMC/IEHME 3HAYeHWn 1 NpPeobpa3oBaHUA BbIpaXeHWi
CO CTeneHaMuW W forapugpmamu, npeobpasoBaHms
[POOHO-paLMOHaNBbHBIX BbIPaXXEHWN;

P63 - yMEHMe  onepupoBatb MOHATUAMMU:
paunoHanbHble,  MppauvoHasibHble,  MoKasaTe/lbHble,
CTENeHHble, fI0rapupMmUUecKme, TPUrOHOMETPUYECKME
YpPaBHEHUS U HEPaBEHCTBA, UX CUCTEMbI;

MP64 - yMeHVe onepupoBaTb MOHATUAMM: (YHKUMA,
HenpepbiBHasA (PYHKUMSA, NPou3BOAHasA, nepBoobpasHas,
onpeseneHHbI WHTerpasn; yMeHue Haxo4nTb
MPOU3BOAHbIE  3/IEMEHTAPHBLIX (DYHKUMA, UCMONb3YS
CMpaBOYHble MaTepuasibl; UCCNeLOBaTb B MPOCTEALLNX
cnydasx  (PYHKUMM Ha MOHOTOHHOCTb, Haxo4uTb
Hambo/blMe W HaMMeHbLUME 3HAYeHUS  (DYHKLWIA;
CTPOUTb rpavikyu MHOrQYIEHOB C WCMOJ/Ib30BaHNEM
annapata MaTeMaTW4yecKoro aHanm3a;, MPUMEHATH
NMPOM3BOLHYIO MNPV pPelieHnn 33fay Ha [ABWKEHUE,
pewarb  MPaKTUKO-OPUEHTMPOBaHHbIE  33jayn  Ha
HanbosbLUVE N HAMMEHbLUVE 3HAYeHWs, Ha HaXoXaeHNe
NyTWN, CKOPOCTU N YCKOPEHUS,

nPes - yMeHVe  onepuposatb NOHATUAMMU:
paumoHanbHas (YHKUWA, MNokKasaTesibHad (YHKUMS,
CTeneHHas (QyHKUMS, norapupmmuyeckas  QyHKUKS,
TPUrOHOMETPUYECKNEe (YHKUMW, 0OpaTHble QYHKUUNK;
YMEHVME CTPOUTb rpatiukn  M3YUeHHbIX  (YHKLWNA,
1CMosb3oBaTb rpaimkn Npu MU3yyYeHUM MNPOLLECCOB U



3aBMCUMMOCTEN, NPY peLleHnmn 3agad U3 Apyrux y4yebHbiX
npegmMeToB WM 3afay U3 peabHOW XWU3HW; BbIpaXaTb
(hopmyniamm 3aBUCUMOCTU MEXIY BENIMYMHAMU;

MP69 - ymeHuWe onepupoBaTb MOHATUAMU: TOYKa,
npamas, NA0CKOCTb, NPOCTPAHCTBO, ABYrPaHHbINA Yron,
CKpelLmBaroLmecs  npsMble,  napaiiensHocTb U
nepneHanKyNApHOCTbL MPAMBbIX WM NIOCKOCTER, yron
MeXAy MpAMbIMU, Yol MeXay NpPsiMOi 1 NIO0CKOCTbIO,
yron MexXxgy niaoCKOCTAMU, PacCTOfHME OT TOYKU A0
MIOCKOCTW, PacCTOfAHME MeXAy NPAMbIMKW, PaccTosHMe
MeXay NIOCKOCTAMW; YMEHMe WCMob30BaTb Npu
pelleHnn 3afay  U3y4yeHHble (aKTbl U  TEOpPEeMbI
NNaHUMETPUN; YMEHME OLeHMBATb pasmepbl 0OBEKTOB
OKpY>KaloLLLero munpa,;

neP610 - YyMEH/Me  OnepupoBaTb  MOHATUAMM:
MHOFOTPaHHWK,  CEYEeHMe  MHOTOrpaHHuWKa,  Kyo6,
napannenenunes, npvsMa, nuvpamMuiga, urypa wu
MOBEPXHOCTb BpalleHus, LUINHAP, KOHYC, wap, cjepa,
CeyeHns (Urypbl BpalleHus, MJ0CKOCTb, KacatoLLascs
cepbl, UMAUHAPA, KOHYyca, Maowaib MOBEPXHOCTU
nupaMmugbl, NpPU3Mbl, KOHyca, UWAWHAPA, Nowanb
cepbl, 06bem Ky6a, NPAMOYro/ibHOro
napannenenunega, nupamugel, nNpW3Mbl, LUWINHAPA,
KOHyCa, Llapa; yMeHue n306paxarb MHOTOrpaHHuUKA ”
MOBEPXHOCTM BpaLLEHWA, WX CeYeHWs OT pPyKW, C
MOMOLLbIO YepTeXHbIX WMHCTPYMEHTOB W 3/1IEKTPOHHbIX
CPEACTB;  YMeHWe  pacnosHaBaTb  CUMMETPUIO B
MPOCTPaHCTBE, YMEHWe pacrno3HaBaTb MpaBU/ibHbIE
MHOTrOrpaHHUKN;

MP611- ymeHue onepmnpoBaTb MNOHATUAMW. ABUXEHNWE B
NPOCTpaHCTBe, MOAOOHbIE (Urypbl B MPOCTPAHCTBE;



MCNOMb30BaTb OTHOLLEHWE MOWaaeli NOBEPXHOCTEN 1
06beMOB NOAOGHBIX (hUryp NpW peLeHnn 3aaay;

MP612 - yMeHMe BbIUUCNATbL  FEOMETPUYECKME
BeNMUNHbl (4NMHA, Yron, njowags, 06bem, naowaab
MOBEPXHOCTUN), WUCMOMb3YyS W3Y4YeHHble (OpPMY/bl U
METOAbI;

npPe13 - YyMeHMe  onepupoBatb  MOHATUAMMU:
MPAMOYro/ibHasd CUCTEMA KOOPAMHAT, KOOpAMHaThl
TOYKW, BEKTOP, KOOPAMHATbl BEKTOpa, CKalsapHoe
NMpou3BefeHne, Yron  Mexay BeKTopamu, CymMma
BEKTOPOB, MPOW3BeLEHNE BEKTOPA Ha YMCNO; HaXOAWUTb
C MOMOLbI  WU3YYeHHbIX  (hopMy/n  KOOPAWUHATbI
cepefiMHbl OTPEe3Ka, pacCTosAHME MeXAY ABYMSA TOUKaMW;
MP614 - ymeHWe BblOMpaTb MOAXOAAMIA N3YYEHHbIN
MeTo4  A4NA  peweHMs  3adayn,  pacrnosHasatb
maremaTuyeckre (akTbl U MaTeMaTU4yeckKne MOLEeNN B
MPUPOAHBIX N OOLLECTBEHHbLIX ABMIEHUAX, B UCKYCCTBE;
YMeHMe  MNpMBOAMTL  MPUMEPbl  MaTeMaTUYeCKmUX
OTKPbITUIA POCCUMIACKOA W MUPOBOM MaTemaTU4ecKow
HayKu;

MNPyl - YMeHMe  onepupoBaTb NOHATUAMM:
onpefeneHvie, akcuoma, Teopema, CNnefcTBue, CBOMCTBO,
MPU3HaK, [0Ka3aTesbCTBo, paBHOCW/IbHbIE

(hOpMYy/IMPOBKKM; YMeHMe (opMynmpoBaTb 06paTHoe U
NPOTUBOMNO/IOXHOE YTBEPXKAEHWE, NPUBOAUTL NPUMEPDI
7 KOHTpNprMepsl, 1CMo/b30BaTh MeTo[
mMaTemaTnyecKomn NHAYKUNN; NMpoBOAUTL
[loKa3aTeNlbHble PacCy>KAeHUA Mpu  peLleHun 3ajad,
OL,eHMBaTb /IOrMYeCKYyHo NpaBuIbHOCTb PACCY>KAeHWUM;

MPy2 - ymeHWe onepupoBaTb MOHATUAMU: MHOXXECTBO,
NMOAMHOXECTBO, Onepauun Ha MHOXeCTBaMu; YMeHue



1CNOMb30BaTb TEOPETUKO-MHOXECTBEHHbIV annapar 1
ONMCaHMsi peasibHbIX MPOLECCOB W SABMEHWUIA W Npw
peleHnn 3afady, B TOM 4uCfie U3 ApYruxX Y4yebHbIX
npesMeToB,;

MPy3 - yMmeHVe onepupoBaTb MOHATUAMU: rpad,
CBSI3HbIA rpad, [AepeBO, UMKA, rpad Ha MNOCKOCTH,
YMeHWe 3ajaBaTb M OMUCbIBaTb rpagbl PasIMYHbIMM
crnocobamu; 1cnonb3oBaThb rpadbl NpU peLleHnmn 3afad;
MPy4 - yMeHue cBOGOAHO OMEPUPOBATb MOHATUAMMU:
coyeTaHue, MNepecTaHoOBKa, YMCNO COYETaHWiA, 4UCNO
nepecTtaHoBOK; OUHOM HbIOTOHA; YMeHWEe MPUMEHATb
KOMOVHATOpPHbIE (PaKTbl M PaCCYXAEHUA A1A peLLeHuns
3agav;

MPy5 - ymeHne onepupoBaTth MOHATUAMU: HaTypasibHOe
yucno, Lenoe  4YMCMo,  OCTaToK Mo MOAYNIO,
pauMoHasbHOe  4YMCMo,  UPpauMOHaNIbHOE  YKChO,
MHOXeCTBa HaTypa/ibHbIX, LEMbIX, pauvoHa/bHbIX,
[ENCTBUTENbHbIX  4YMCEeNl;  YMEHWe  MCMOoJ/b30BaTb
NPU3HaKK AeIMMOCTU, HAUMEHbLUNIA 06LLMIA AenuTeNb U
HauMmeHbllee 06LLee KpaTHOe, afiroputm EBknuga npw
peleHnn  3afa4y;  3HaKOMCTBO C  Pas/iMyHbIMU
NO3MLNOHHBLIMU CUCTEMAaMU CUUCTIEHWS,

MPy6 - ymeHue CBOGOAHO OMepUpoBaTb MOHATUAMW:
CTeNeHb C LeNbIM MokKasaTesieM, KOpeHb HaTypasibHOW
CTeMeHn, CTeneHb C pauuMoHa/IbHbIM MNOKasaTenem,
CTeNneHb  C  [AeNCTBUTENbHbIM (BeLLECTBEHHbIM)
rokasaresieM, norapugM 4ucna, CUHYC, KOCUHYC U
TaHreHC NPOU3BOJILHOIO Y1CNa,;

MPy7 - ymeHue onepupoBaTb MOHATUAMMU: TOXKAECTBO,
TOXJeCTBEHHOe npeobpasoBaHue, ypaBHeHWe,
HEpaBeHCTBO, CUCTEMa YpaBHEHW/A W HEPaBEHCTB,



22

PaBHOCW/IbHOCTb YpPaBHEHWIA, HEpPaBeHCTB U CUCTEM,
pauuoHa/IbHbIe,  MppaLMOHa/ibHble,  MOKa3aTesbHble,
CTEeNeHHble, NOrapuPMuUYeckKmne, TPUTOHOMETPUYECKME
YpaBHEHWUS, HepaBeHCTBa W CUCTEMbl; YMEHMWE pellaTtb
YpaBHEHUs, HepaBeHCTBa W CUCTEMbl C MOMOLLbIO
pa3/IMyHbIX NPUEMOB; peLlaTb YpaBHeHWs, HepaBeHCTBa
M CUCTEMbl C MNapaMeTpoM; MPUMEHATb YpaBHEHWUS,
HepaBeHCTBa, nx CUCTEMBI ans peLueHns
mMateMaTU4yeckMx 3afady W 3a4a4 U3 PasINYHbIX
06n1acTein HayKn 1 peasibHOM XN3HY;

MPytO - yMeHMe  onepupoBaTb  MOHATUAMM:
HENpPepbIBHOCTb  (DYHKUMK,  acMMNTOTbl  rpafuka
(hyHKUMM, nepBas M BTOpas NPOWM3BOAHas (yHKLUN,
reoOMeTPUYeCKUin U (HU3NYECKUIA CMbICT MPOU3BOLHONM,
nepBoobpasHas, OnpefeneHHbIn  WHTerpan; yMeHue
Haxo4uWTb acUMMTOTbl rpauka QYHKUUKU; yMeHue
BbIYMCNATL  MPOWM3BOAHbIE  CYMMbIl, NPOU3BELEHMS,
4aCTHOrO W KOMMNO3UUMKW  (PYHKUWUA,  HaxoauTb
ypaBHeHWe KacaTeNbHON K rpafuKy QyHKUUK;

yMeHue 1CMoJb30BaTh MPON3BOAHYHO Ans
nccnefoBaHNA PYHKUWIA, ANS HAXOXKAEHUA HauyyLlIero
pelleHns B MNPUKNafHbIX, B TOM 4UC/ie COLUa/IbHO-
9KOHOMUYECKMX U (DM3MYeCKMX  3ajadax, Afis
OnpefeneHns CKOPOCTM U YCKOPEHWS; HaxXO4UTb
nnowaay 1 o6bemMbl UIyp C MOMOLLLIO MHTerpana;

NPUBOANTb npumepsb! MaTemMaT1yecKoro
MOJENMpoBaHMsA C  MOMOLLbI  AnddepeHUnanbHbIX
YPaBHEHWIA;

MPyl4 - ymeHMe CBOOGOAHO ONepuMpoBaTb MOHATUAMMU:
TOYKa, npsMas, MA0CKOCTb, MPOCTPAHCTBO, OTPE30K,
Nyd, MIOCKWIA Yrof, ABYrpaHHbIA Yros, TPexrpaHHbIN
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yron, nepecekarolLLuecs, napansnenbHble 7
CKpewuBaroLMecs  npamble,  napanienbHoOCTb U
nepneHANKYNAPHOCTb NPAMbIX WM MIOCKOCTEN, yron
MeXay MpsMbIMK, YIron MeXay NpPsMoi U NA0CKOCTbLHO,
Yrosi MeXay nnoCKOCTAMM; YMeHVe MUCMOo/b30BaTb Npu
pelleHnn 3agay  M3yyeHHble (paKTbl U TeOpeMmbl
NI1aHUMETPUM; YMEHVE OLeHMBaTb pasMepbl 0ObEKTOB B
OKpY>KaloLLLeM MUpe; YMeHWe OnepmpoBaTb MOHATUAMMU:
MHOTOrpaHHWK, CeYeHne MHOrorpaHHuKa, npasuibHbI
MHOTOrpaHHWK, npusma, nupamuiga, urypa w
MOBEPXHOCTb BpaLleHns, UWINHAP, KOHYC, wwap, cdepa,
pa3BepTKa NMOBEPXHOCTW, CEYEHUss KOHyCca W LUUAUHAPA,
napannenbHble OCM WM OCHOBaHWIO, CeYeHue LIapa,
MNOCKOCTb, Kacawowasacsa cgepbl, LUUIVHAPA, KOHYCa;
YMeHVe CTPOUTb CevyeHne MHOrorpaHHuKa, n3obpaxarb
MHOTOrPaHHVKK, (Urypbl ¥ MOBEPXHOCTU BpaLLeHns, nx
CeyeHWs, B TOM 4MC/Ne C MOMOLLIO 3MIEKTPOHHBIX
CPeACTB; YMeHMe NPUMEHATb CBOMCTBA rEOMETPUYECKMX
(uryp, camoCToATe/IbHO (POpPMyNMpoBaTb OnpeaeseHus
M3yYaemblX QUryp, BblABUraTb rmnoTe3bl O CBOMCTBAX U
Nnpu3HaKax reomeTpuyeckmx uryp, 060CHOBbLIBaTb UK
orposepratb MX; yMeHue NpPOBOAUTL KacCUUKauuio
(uryp No  pas3IM4yHbIM  MpU3HaKam, BbINOJIHATb
HeobXoAMMble LOMONHUTE/bHbIE MOCTPOEHWS;

MPy15 - ymeHue CBOGOAHO OMNEpMpoBaTb MOHATUAMU:
nnowags urypbl, obbem QUrypbl, BeUYUHA YINa,
paccTosiHMe OT TOYKM A0 MNJIOCKOCTK, paccTosHue
MeXay npAMbIMW, PacCTOfHWE MeXAY MI0CKOCTAMM,
nnowanb cdepbl, nnowaib MOBEPXHOCTU NUpaMujpl,
npU3Mbl, KOHYycCa, LUMNnHApa, 06beM Ky6a,
NPSAMOYTO/IbHOIO napasnenenunesa, nupamugst,



OK 05. OcyLlecTBNATL YCTHYIO U
MUCbMEHHYIO KOMMYHMKALMIO Ha

rocyfapCTBEHHOM A3bIKe
Poccuiickoi degepaymm c
YYETOM 0COGEHHOCTEA
COLMANbHOTO U KyNbTYPHOIO
KOHTEKCTa

JIP8 - cthopMMPOBAHHOCTb POCCMIACKON TpaXKAaHCKOi
WAEHTUYHOCTK, MaTPUOTM3Ma, YBaXKEHUSI K CBOEMY
HapoAdy, 4YyBCTBa OTBETCTBEHHOCTM nepes PoAMHON,
ropocTh 3a CBOM Kpaid, CBOKWO POAMHY, CBOWN SA3bIK U

KynbTypy, npotusoe 7 HacTosLLee
MHOroHaLoHaIbHOro Hapoaa Poccun;

npe33 - COBEpPLLEHCTBOBAHME  A3bIKOBOM n
4MTaTeNIbCKOM KyNbTypbl KaK cpeAacTBa

B3aUMO/ENCTBUA MEXAY THOABMU U NO3HAHWUSA MUPA;
MP30 - pa3BepHYTO M NIOMMYHO M3NaraTb CBOK TOUKY
3peHus C UCMO/b30BaHNEM 3bIKOBbIX CPEACTB;
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NMpU3Mbl, LWIUHAPA, KOHYCa, Lapa; YMEHWe Haxo4WTb
OTHOLUeHVEe 06bEMOB MOLOOHbLIX (Uryp;

MPy16 - ymeHue CBOGOAHO OMepMpOBaTb MOHATUAMM:
[BWKEHWe, napainefibHblil MepeHoc, CUMMETPUA Ha
M0CKOCTHU 7 B MpOCTPaHCTBE, NnoBopoT,
npeobpasoBaHve Nogooms, Nofo6HbIe (Urypbl; YMeHMe
pacrno3HaBaTb paBHble W MOA0OHbIE QUIypbl, B TOM
ynucne B MPUPOLE, WCKYCCTBE, apXUTeKType; YMeHue
NCMOMb30BaTb reOMeTpUYecKne OTHOLUEHWSA, HaxOoAauTb
reoOMeTpUYecKme BeNVUMHBL (f47WHa, Yron, nowaap,
06beM) nNpu peweHUn 3agady U3 APYrux YYeoOHbIX
NPeAMETOB U U3 PeasibHOMN XN3HU

MP61 -  BnageHWe  MeTodamu  [0Ka3aTeNbCTB,
aIropuTMamn peLLeHns 3agay; ymeHve opmynnposartb
onpeAeneHns, akCUOMbl W TEOPEMbl, NPUMEHATb KX,
NPOBOAUTL  [OKasaTeflbHble pacCyXAeHud B  XoAe
peLueHus 3atay;

MP62 - ymeHve onepupoBaTb MOHATUAMWU: CTeMeHb
yucna,  norapuM - YmMcna;  YMEHWe  BbIMOJHATb
BblUYMC/IEHME 3HAYEeHMIn 1 Npeobpa3oBaHUA BblpaXKeHWM
CO CTermeHaMW W norapudmamu, npeobpazoBaHUA
APOOHO-paLMOHaNbHBIX BbIPaXKEHUI;

nrP63 - yMeHWe  ornepupoBaTtb MOHATUAMN:
pauuMoHaNibHble,  MppauMOHaibHble,  MOKasaTe/lbHbIe,
CTENeHHble, norapumMmyeckne, TPUTOHOMETPUYECKNE
ypaBHeHUS 1 HepaBEHCTBA, UX CUCTEMbI;

MP64 - yMeHVe OMepupoBaTb MOHATUAMU: (YHKLMA,
HenpepbIBHAasA (PYHKUMSA, NPON3BOAHAA, NepeoobpasHas,
onpeseneHHbI nHTerpan; yMeHue Haxo4uTb
NMPOV3BOAHbIE  3/IEMEHTAPHbIX  (DYHKUMIA, WCNOMb3y$
CMpaBOYHblEe MaTepuasbl; UCCnefoBaTb B MPOCTEMLLMX
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cnyyasax (OYHKUMM Ha MOHOTOHHOCTb, HaxoAuTb
HanbosbluMe W  HavMeHblUMe 3HayYeHust  (PYHKUWIA;
CTPOUTb rpafukM MHOrQY/IEHOB C WCMO/Ib30BAHMEM
annapata MaTeMaTWyecKoro aHaims3a, nNpUMeHATb
MPOV3BOAHYIO MpPU pelleHnn 3afady Ha [ABUXKEeHWUe,;
pewartb  MPaKTUKO-OPMEHTUPOBAHHbIE  33dayM  Ha
Hanmb0/blUME M HAaUMEHbLUVE 3HAYeHWs, HA HAXOXAeHMe
MyTW, CKOPOCTU U YCKOPEHWUs;

nees - yMeHue  onepuposatb NOHATUAMMU:
paumMoHanbHas (MYHKUMSA, MoKasaTenbHasd —(QYHKLUMS,
CTerneHHasa (YHKUMA, forapummyeckas  (yHKUMA,
TPUrOHOMETPUYeCcKne (yHKUMUM, 0bpaTHble (YHKUUWK;,
YMeHWe CTPOUTb rpaukn  U3YYeHHbIX  (DYHKLMIA,
MCMonb30BaTh rpauky nNpu M3yyeHUU NPOLLeCCOB U
3aBUCMMOCTEN, NpW peLleHnm 3a4a4 13 gpyrux yyebHbix
NpeLMeTOB M 3afay M3 peabHON >XU3HW; BblpaXkaTb
(hopMynamm 3aBUCUMOCTU MEXY Be/IMYnHaMu,

MP69 - ymeHMe onepupoBaTb MOHATUAMWU: TOUKa,
npsamas, NA0CKOCTb, NPOCTPaHCTBO, ABYrPaHHbIA yron,
CKpelymBaroLinecs  Mpamble,  NapaiieNnbHOCTb U
NepneHanKynsapHOCTb MPAMbIX WM MOCKOCTEN, Yron
MeXay NpsMbIMK, YIron Mexay NpsaMoil U NNOCKOCTbHO,
yron Mexgy niocKOCTAMU, PacCcTOsiHMe OT TOUKM [0
MNOCKOCTW, PaccTosiHUe MeXxay npsMbIMU, paccTosHue
MeXAy MNJIOCKOCTAMU; YMeHWe WCMosb3oBaTb Mpu
pelweHnn 3agad  M3ydeHHble (akTbl U TEOpPEMbI
NNaHUMETPUN; YMEHWE OLEHMBaTL pasMepbl 0ObEKTOB
OKpY>KaloLLlero mupa;

rnee10 - yMeHVe  OonepupoBaTb  MOHATUAMU:
MHOTOrpaHHWK,  CeYeHWe  MHOrorpaHHukKa,  Kyo,
napannenenunes, npusMa, nupamuga, qurypa wu



MOBEPXHOCTb BPALLEHMS, LUMMHAP, KOHYC, LWap, cdepa,
CeyeHus urypbl BpaLLeHUs, MIOCKOCTb, KacaroLlascs
cepbl, UMAMHAPA, KOHyCa, NOWaAb MOBEPXHOCTH
nupamMmugel, NpU3Mbl, KOHyCa, LUWAMHAPaA, nAowasib
cthepsl, 06bem Ky6a, NPSMOYrofibHOro
napannenenunega, nupaMuabl, MPU3Mbl,  LWIMHAPA,
KOHyCa, Lapa; YMeHue n300paxkaTb MHOrOrpaHHUKK U
MOBEPXHOCTN BpALLEHMs, WX CeYeHWA OT pPyKu, C
MOMOLLBI0 YepTEXHbIX WHCTPYMEHTOB N 3/1IEKTPOHHbIX
CPeAcTs; YMeHMe  pacrnosHaBaTb  CUMMETPUIO B
MPOCTPaHCTBe; YMEeHWe pacno3HaBaTb MNpaBWUsIbHbIE
MHOTOrpaHHuKW,

MP611- ymeHve onepmpoBaTb NOHATUAMU: ABUXKEHUE B
npocTpaHcTBe, MOLO6GHbIE (Urypbl B MPOCTPAHCTBE;
MCNOMb30BaTb OTHOLUEHME MoLafeil NMoBepXHOCTEN K
06beMOB NOJO6HbLIX Uryp NPW peLLIeHnN 3aay;

MP612 -  yMeHMe BbIUNCNATL  FEOMETPUYECKME
BeNMUUHbI (4NMHA, Yyron, naowadb, obbem, niowaab
MOBEPXHOCTUN), WCMOMb3YA U3YYeHHble (OPMY/bl U
MeTofpbl;

nP613 - YMEHME  OMepupoBaTb  MOHATUAMMU:
npsMoyrosibHasg CUCTEMa KOOPAWMHAT, KOOPAUHATbI
TOYKM, BEKTOP, KOOpAMHATbl BEKTOpa, CKalsapHoe
npousBefieHne, Yron Mexay BekKTopamu, Ccymma
BEKTOPOB, MPOW3BeAeHNE BEKTOPA Ha YMUCMIO; Haxo4uTb
C TMOMOLWbK  M3yYeHHbIX  (HOPMYST  KOOPAMHATHI
cepeAviHbl 0TPe3Ka, pacCToAHME MEXAY ABYMSA TOUKaMU;
MP614 - ymeHue BblGMPaTb MOLXOAALLMIA W3YYEHHBIA
MeTo4  ONA  pelleHus  3ajayn,  pacnosHasaTb
mMatemaTuyeckme (akTbl U MaTtemaTuyeckne MOAEeNn B
MPUPOLHbLIX U O6LLECTBEHHBIX ABNEHUAX, B UCKYCCTBE;



YMeHVe  NpUBOAWUTL  MPUMeEPbl  MaTeMaTUyecKux
OTKPbITWUIA POCCUIACKOA M MUPOBOIM MaTemaTUyeCcKoi
HayKW;

MNPyl - yMeHVE  OnepupoBaTb NOHATUAMMU:
onpejeneHuve, akcMoma, Teopema, CfeficTBue, CBOWCTBO,
npu3Hak, [10Ka3aTenbCTBO, paBHOCU/IbHbIE

(hOpMY/INPOBKK; yMeHMe (hOopMy/iMpoBaTb 06paTHOe U
NPOTUBOMOMNOXHOE YTBEPXKAEHWE, NPUBOAUTL MPUMEpDI
n KOHTpNpUMepbI, MCNO/b30BaTb MeTo[,
maTemMaTu4ecKoin NHOYKUWN; npoBOANTb
AOKa3aTe/lbHble PacCy>KAeHVUa Npu  pelleHnMn 3ajad,
OLLEHMBATb IOTMYECKYHO NPaBUIbHOCTb PACCYXAEHWNA;
MPy2 - ymeHWe onepupoBaTb MOHATUAMMU: MHOXECTBO,
NMOAMHOXECTBO, Onepauun Haf MHOXecTBamu; YMeHue
MCNOMb30BaTb TEOPETUKO-MHOXECTBEHHbIN annapar /15
OMUCaHWs peaslbHbIX MPOLECCOB W SBMEHUIA U Npu
pelleHny 3afa4y, B TOM 4uMcne U3 APYrux y4yebHbIX
npeamMeToB;

MPy3 - yMeHWe oOMNepupoBaTb MOHATUSMKU: rpad,
CBA3HbIA rpad, fepeBo, UMK/, rpad Ha MNJOCKOCTY;
YMeHVe 3afaBaTb W OMNUCbIBaTb rpagbl pPasfvyHbIMU
cnocobamu; MCcnonb30BaTb rpagbl NPY peLleHnn 3aaay;
MPy4 - ymeHue cBOGOAHO OnNepupoBaTb MOHATUAMMU:
COYeTaHve, NepecTaHOBKA, YMC/IO COYETaHWW, 4KUCOo
nepecTaHOBOK; OMHOM HbIOTOHA; YMeHWe MPUMEHSATb
KOMOWHATOPHbIE (DaKTbl U PaCCYXAEHUS AN peLleHuns
3afauv;

MPyS - ymeHune onepupoBaTb NOHATUAMM: HaTypasibHOe
yucno, LUENOE  4Yucno, OCTaToK MO MOAY/IO,
pauMoHa/IbHOE  YWUCno,  UppauMoHaibHOE  YUCHO,
MHOXXeCTBa HaTypasibHbIX, LeNbIX, paunoHaIbHbIX,
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[eNCTBUTENIbHbIX ~ 4YMCen;  YMeHue  UCMosb30BaThb
NPU3HaKW AeNMMOCTHN, HaMeHbLUWIA OBLLWIA fennTenb 1
HauMeHblUee 06LLee KpaTHOe, anroputm EBknuga npu
pelleHnn  3afa4y;  3HakKOMCTBO  C  pas/IMyHbIMM
MO3ULMOHHBLIMK CUCTEMaMUN CUUCTIEHWS,

MPy6 - ymeHWe CBOGOAHO OMEPUPOBATb MOHATUAMMU:
CTeMneHb C LUeNbIM MoKasaTesieM, KOpeHb HaTypaibHOR
CTENeHu, CTeneHb C pauvoHabHbIM  MOKa3aTenem,
CTerneHb  C  [eNCTBUTENIbHbIM (BeLLeCTBEHHbIM)
rnokasarefniem, 0rapum umcna, CUHYC, KOCUHYC W1
TaHreHc NPon3BOJILHOTO YNCNa;

MPy7 - ymeHve onepupoBaTb MOHATUAMU: TOXAECTBO,
TOX/[EeCTBEHHOe npeobpasoBaHue, ypaBHeHwMe,
HEpaBeHCTBO, CUCTEMa YpaBHEHWA U HepaBeHCTB,
PaBHOCW/IBHOCTb YPaBHEHWIl, HepaBeHCTB W CUCTEM,
pauuoHanbHble,  MppauvoHanbHble,  MOKa3aTefbHbIe,
CTEMNeHHble, forapuPmuyeckme, TPUTOHOMETPUYECKNME
ypaBHeHWs, HepaBeHCTBA W CUCTEMbI; YMEHME peLuaTb
ypaBHeHWs, HepaBeHCTBA W CUCTEMbI C MOMOLLLHO
Pa3MYHbLIX MPUEMOB; peLLaTh YpaBHEHWS, HepaBeHCTBa
M CUCTEMbl C NapamMeTpoM; MPUMEHATbL YpaBHeHWUS,
HepaBeHCTBa, X CUCTEMBI 4ns peLleHus
matemaTMyecKmx 3afja4y W 33d4ad4 M3 PasNInYHbIX
06nacTeli HayKn 1 peasibHOM XXN3HMK;

MPytO -  ymMeHMe  onepupoBatb  MOHATUAMMU:
HENPEepLIBHOCTL  (PYHKUMW,  acMMNTOTbI  rpaduka
(bYHKUMKW, nepBas M BTOpas MNPOM3BOAHAA (YHKLUN,
reoMeTpUYecKnii U (U3NYECKUIA CMbICT NPOU3BOLHOMN,
nepBoobpasHas, OnpefeNieHHbId  UHTerpas; YyMeHue
Haxo4WTb acUMMTOTbl rpauka (YHKLUKW; YMEHME
BbIYACNATL  NPOU3BOAHbIE  CYMMbl, NPOU3BELEHUS,
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4aCTHOro M KOMNO3ULUMW  (DYHKUMIA,  HAXO4WUTb
ypaBHEHMe KacaTe/IbHOM K rpatnky yHKLMN;

yMeHue 1CMo/b30BaTh MPON3BOLHYIO ans
nccnefoBaHnUs YHKLUMIA, AN HAXOXKAEHNA HaUTy4Llero
pelleHns B NPUKNagHbIX, B TOM 4uCfe couuasnbHo-
9KOHOMUYECKUX U (PU3MYeCKMX  3agadax, [Ans
orpefenieHnss CKOpPOCTM W YCKOPEHWs;  HaxXoAuTb
nnowagn n o6bembl (UIyp € MOMOLLBID WHTerpana;
NPUBOAUTL npumepsl mMaTeMaTnyecKoro
MOJENMpPoBaHMsA C  MNOMOLLbI  AndepeHLmanbHbIX
YPaBHEHWI;

MPyl4 - ymeHve CBOGOAHO ONepvpoBaTb MOHATUSAMM:
TOYKa, MpAMas, MIOCKOCTb, MPOCTPaHCTBO, OTPE3OK,
nyd, MOCKAA Yron, ABYrpaHHbIA Yros, TpexrpaHHbIi
yron, rnepecekaroLnecs, napasinenbHble 7
CKpellvBaloWecs  npsmble,  NapaiiesibHOCTb U
NepneHAVKYNAPHOCTb NPAMbIX W MIOCKOCTEN, Yron
MeXAy MpAMbIMU, YTON MeXAy NPsIMOA 1 MNOCKOCTLIO,
Yyrosn Mexgy naockocTAMU; YMeHWe MCMonb30BaTh Mpu
peleHnn 3agay  M3yyeHHble (aKTbl U TEOPEMbI
NNaHVMeTPUX; YMEHNEe OLEHMBATbL pa3mepbl 06bEKTOB B
OKpY)XatoLemM MUpe; YMeHue OnepupoBaTthb MOHATUAMM:
MHOTOrpaHHWK, CeYeHWe MHOrOrpaHHWKa, MpaBusibHbIN
MHOrOrpaHHuWK, npusma, nupamuga, Qurypa u
MOBEPXHOCTb BpaLLeHWs, LUINHAP, KOHYC, Wap, cgepa,
pa3BepTKa MOBEPXHOCTUN, CeYeHWUs KOHyca U UunuHapa,
napannefibHble OCU WAX OCHOBaHMUIO, CeYeHWe LLapa,
MIOCKOCTb, KacawLlaacs cgepbl, LUIMHAPA, KOHYCa;
YMeHMe CTPOUTb CeYeHre MHOrorpaHHuKa, nsobpaxarb
MHOTOrPaHHWUKW, PUrypbl U NMOBEPXHOCTN BPaLLEHWUS, UX
CeYeHMsi, B TOM YWC/Me C TMOMOLLbI 3/IEKTPOHHbIX



MK 1.2. Pa3pabartbiBaTb CXEMb!
3NIEKTPOHHbIX  YCTPOWCTB  Ha
OCHOBE  WHTErpasibHbIX  CXeM
Pa3HON CTeneHW WHTerpauun B
COOTBETCTBUM C  TEXHUYECKMM

JIP14 - oco3HaHVe NWYHOro BKIaga B MOCTPOeHWe
YCTOWYMBOr0O OYyAYLLErO;

neP2s - MHTEPEC K  pas3/IMyHbIM  cepam
MPO(ECCUOHANILHOMN LeATeNIbHOCTH, YMEHWE COBepLUaThb
OCO3HaHHbIA  BblbOp  Gyayuield  npodeccun 1
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CPefCTB; YMEHMe NPUMEHATb CBOCTBA FTEOMETPUYECKMX
(uryp, camocTosTeNnbHO POPMYNNPOBATL OMNpPefeseHuns
M3ydaeMbix (Uryp, BblaBUraTb rmnoTesbl O CBOMCTBAX U
NpM3HaKax reomeTpuyecknx quryp, 060CHOBbLIBATb UK
onpoBepratb WX; YMeHWe MPOBOAMTL KnacCU(UKauuio
(Guryp N0 pasMyHbIM  MpPU3HaKam,  BbIMOMHATD
HeobXoAMMble AOMNONHUTENbHbIE MOCTPOEHUS;

MPyl15 - ymeHWe CBOGOAHO OMepupoBaTb MOHATUAMU:
nnowanb Urypbl, 06bLeM QUrypbl, BeINYUHA YINa,
paccTosiHMe OT TOYKM [0 MJIOCKOCTW, pPaccTosHue
MeXay MpAMbIMKW, PacCTOfHWE MeXAY MIO0CKOCTAMMU,
nnowagb ciepbl, Nowaib MOBEPXHOCTU MupaMuabl,
NPU3Mbl, KOHYCa, UMNnHApPa, 06beM Kyba,
MPSAMOYTO/bHOI0 napannenenuneaa, nupammnpbl,
NpU3Mbl, UMANHAPA, KOHYyCa, Liapa; YMeHWe HaxoAuTb
OTHOLIeHMe 06beMOB MOLOGHBIX UTryp;

MPyl16 - ymeHue CBOOOAHO OrMepuMpoBaTb MOHATUAMW:
[BWKEeHWe, nNapainebHbliA MepeHoc, CUMMETPUA Ha
MNOCKOCTM 7 B MPOCTPaHCTBE, noBOpOT,
npeobpasoBaHve Nofooms, NofobHble PUTYpbI; YMEHMNE
pacrno3HaBaTb paBHble W MOLOGHbIE (Urypbl, B TOM
ynucne B MPUPOLE, WCKYCCTBE, apXWUTEKTYpe; YMeHue
MCMONb30BaTb FEOMETPUYECKME OTHOLUEHWSA, HAXOAWUTb
reOMeTpuYeckme BeMUYUHBL (4/IMHA, Yros, naowamb,
00beM) nNpu peweHWn 3agady M3 APYrux y4debHbIX
NPeaMETOB M U3 peasibHOMN XXN3HU

P61 - B/afleHne  MeTodaMun  [OKa3aTeNbCTB,
aNropuTMamm peLleHmns 3agad; ymeHve opMynmpoBatb
onpegeneHns, akCcMoMbl W TEOpPeMbl, MPUMEHSTbL WX,
MPOBOAMTL [OKasaTeflbHble PacCy>XAeHWsa B XoAe
peLUeHns 3agay;



3ajlaHNEM

pean30BbIBaTb COOCTBEHHbIE YKM3HEHHbIE MNJ1aHbI;
JIP26 - roTOBHOCTb M CMOCOBHOCTL K 06pa3oBaHUI0 U
caM0006pa3oBaHMIo Ha MPOTSXKEHUN BCeW XXU3HM,

MP3 - onpefenate LUenn [LesTeflbHOCTW, 3a4aBaTb
napameTpbl U KPUTEPUUN X JOCTUKEHUS,

MPS - BHOCUTb KOPPEKTUBbI B [eATENIbHOCTb,
OLEHMBaTbL  COOTBETCTBME  Pe3yNbTaToB  Lenam,
OLieHVBATb PUCKMN MOCNEACTBUI LeATeNbHOCTY,

MP21 - BnafeTb HaBblKaMu NOSyYeHUss UHGopMalmm
M3 WNCTOYHMKOB pPasHbIX TUMOB, CaMOCTOATE/IbHO
OCYLLECTB/IATL MOWCK, aHaIn3, cucTematrumsauuio u
NHTEepPNpeTauuio MHMOpMaLMMN  pPasINYHbIX BULOB W
(hopM npeacTaBeHus;

MP36 - KoopAMHMPOBaTb W BbINOMHATL pPaboTy B
YCNOBUAX peanbHoro, BUPTYa/IbHOIO n
KOMOMHMPOBaHHOIO B3aMOECTBUS;

MP42 - penaTb 0CO3HaHHbI BbIGOP, apryMeHTUPOBaTb
ero, bpatb OTBETCTBEHHOCTb 3a PELLEHWE;

MP46 - BnageTb  HaBblkamy  MO3HaBaTe/IbHOWA
pepieKCUM Kak 0CO3HaHUS COBEpLUAEMbIX AENCTBUIA U
MbIC/IUTENIbHBLIX  MPOLECCOB, WX pe3ynbTatoB U
OCHOBaHWI

31

P64 - ymeHWe onepupoBaTb MOHATUAMMU: (YHKLMS,
HenpepbiBHaA (YHKLMSA, NPOM3BOAHAsA, MepBoobpasHas,
onpeseneHHbIN NHTErpan; ymeHue Haxo4uTb
MPOU3BOAHbIE  3N1EMEHTAPHbIX  (PYHKUMIA, WCNOMb3yA
CrpaBOYHble MaTepuasbl; MUCCNefoBaTb B NPOCTEALLNX
cnyyasx (YHKUMM Ha MOHOTOHHOCTb, Haxo4UTb
HanmbonblUMe W HaMMeHblUMe 3HaYeHUs  PYHKUWN;
CTPOWUTb rPagKN MHOFOYNEHOB C WCMO/Ib30BaHMEM
annapata MaTeMaTU4YecKoro aHain3a, MNPUMEHATb
NPOW3BOAHYIO MNpU pPeLleHMM 3afady Ha [BUXKEHUE,
pewaTtb  NPakTUKO-OPUEHTUPOBAHHbIE  3afayn  Ha
HanbosbLIMe N HaVMeHbLUNE 3HaYeHUs, Ha HaXoXaeHue
MyTW, CKOPOCTU U YCKOPEHWS;

MP69 - ymeHWe onepupoBaTb MOHATUAMWU: TOUKa,
npsiMast, MI0CKOCTb, NPOCTPAHCTBO, ABYrpaHHbIA yrof,
CKpelymBaloLinecd  npamble,  NapaiienbHoCTb U
nepneHAnKYNAPHOCTb  MPAMBbIX W MNIOCKOCTER, yron
MeXAy NPAMbIMK, Yro/l MeXay MpsMO 1 NNOCKOCTbIO,
Yyron mexgy njocKoCTAMMU, pacCToAHWe OT TOYKW [0
MNJIOCKOCTW, PACcCTOSAHUE MEXAY NPSMbIMU, PaccTosHWE
MeXAy M/IOCKOCTAMMU; YMEHWe WCMoMb30BaTh MNpw
peleHnn 3agay  M3yyeHHble (aKTbl W Teopembl
NNaHUMETPUU; YMeHWe OLeHVBaTb pa3Mepbl 0OBLEKTOB
OKpY>KaloLLIero Mupa;

nrP610 - YMEH/Me  OnepupoBaTb  MOHATUAMM:
MHOTOrpaHHVK,  CeYeHWe  MHOrorpaHHuka,  Kyo,
napannenenuneg, npusma, nvpamuga, urypa u
MOBEPXHOCTb BpaLLleHus, UMANHAP, KOHYC, Wwap, cdepa,
ceyeHMs Urypbl BpaLLeHUs, MI0CKOCTb, KacaroLascs
ctepbl, UMMMHAPA, KOHyCa, NoWaib MOBEPXHOCTU
nupaMuabl, NpPU3Mbl, KOHyCa, UWIMHAPa, nolab
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cthepsl, 06beM Ky6a, NPAMOYro/IbHOro
napannenenunega, nupamuabl, nNpUsMbl, LWIUHAPA,
KOHYyCa, Lapa; yMeHue n300paxkaTb MHOIOrPaHHUKU ”
MOBEPXHOCTM BpALLEHUS, WX CeYeHUs OT pPyKu, C
MOMOLLBI0 YEPTEXHBIX WHCTPYMEHTOB U 3M1EKTPOHHbIX
CPeACTB;  YMEHMe  pacrosHaBaTb  CUMMETPUIO B
MpOCTPaHCTBE; YMeHWe pacrno3HaBaTb MpaBu/ibHbIE
MHOTOrpaHHUKN;

MP613 -  ymeHwue onepuposatb  MOHATUAMMWN:
NPSAMOYro/ibHad CUCTEMa  KOOPAMHAT, KOOPAUHATbI
TOYKM, BEKTOp, KOOpPAMHATbl BeKTopa, CKaifpHoe
npou3BefeHne, Yyron Mexay BekTtopamu, CymMma
BEKTOPOB, MPOM3BEAEHME BEKTOpPA Ha YUCNO; HaxXOAWUTb
C MOMOLbI  M3yYeHHbIX  (OPMY/ST  KOOPAWUHATbI
cepeAnHbl 0TPe3Ka, pacCTofAHME MeXay ABYMS TOUKamu,

MPyl - ymeHue onepupoBaTtb  MOHATUAMMU:
onpefeneHve, akcmoma, Teopema, CnefjcTeune, CBOWCTBO,
MPU3HaK, [l0Ka3aTenbCTBo, paBHOCW/IbHbIE

(hopMyNMpOBKK; YMEHWE (HOPMYNMpPOoBaTL 06paTHOe K
NMPOTUBOMNONOXHOE YTBEPXKAEHWE, NPUBOAUTL NPUMEPSI
7 KOHTpNpUMepbl, 1CcnonbL3oBaTtb MeToA
MaTeMaTny4ecKoin VHAYKLNW, NnpoBOAUTH
AOKa3aTe/lbHble PacCyXXeHUa npu pelleHun 3ajad,
OLieHMBaTb JIOTMYECKYHO MPaBU/IbHOCTb PacCyXAEHWNA;

MPyrO - ymeHue onepupoBatb  MOHATUAMW.
HEnpepbIBHOCTb  (DYHKUMKW,  acUMMTOTbl  rpaguka
(OYHKUMW, MepBas W BTOpas MNPOWM3BOLHAA (YHKLMK,
reOMeTPUYECKU 1N PU3NYECKMIA CMbICT MPOU3BOLHOM,
nepBoobpas3Has, OrnpefefieHHbI  WMHTerpan; ymeHue
HaXOAUTb aCUMMTOTbl rpaduka QYHKUUW; yMeHue
BbIYNCNATL  MPOM3BOAHbLIE  CYMMbI,  MPOWU3BEAEHUSA,



4aCTHOTO M KOMNO3NUMM  (DYHKLWA,  HaxXo4UTb
ypaBHEHME KacaTe/lbHON K rpatiuky PyHKUWK;

yMeHue 1CMOo/b30BaTh MPOV3BOAHYHO Ans
nccnefoBaHna (YHKUMIA, A1 HAXOXAEHWS HAUTyYLLEero
pelleHns B MPUKIaAHbIX, B TOM 4uC/le CcouuanbHo-
9KOHOMUYECKUX U (U3nyeckmx  3agadax,  Ans
OrpefeNieHnss CKOPOCTU W YCKOPEHUs; HaxoAuUTb
nnowaan n obvembl GUIyp C MOMOLLLI WMHTErpana;
NpUBOAUTb npumMepsbl maTemMaTu4eckoro
MOJeNMpoBaHMA C  MOMOLLbI  AnddepeHUnaTbHbIX
YPaBHEHWA;

MPyl4 - ymeHve cBOOOAHO OMEPUPOBATb MOHATUAMM:
TOYKa, Mpsmas, MNJ0CKOCTb, MNPOCTPAHCTBO, OTPe30K,
nyd, NJIOCKUA Yron, ABYrpaHHbIA Yron, TpexrpaHHbIN
yron, nepecekaroLmecs, napasnefibHble 7
CKpeLyuBatownecs  MpsMble,  NapaiiefisHOCTb U
NepneHANKYNAPHOCTb MPAMbIX W MNOCKOCTER, Yron
MeXAy MPAMbIMK, Yron Mexay NpsiMoin U NA0CKOCTbHO,
Yyrosi Mexzay niaocKoCTAMWU; YMEHWe UCNONb30BaTb Mpu
peweHn 3aday  U3y4yeHHble (pakTbl U  TeOopeMmbl
NNaHUMETPUN; YMEHVE OLEHUBaTb pa3sMepbl 06bEKTOB B
OKpY>KaroLem Mupe; yMeHve onepupoBaTb MNOHATUAMM:
MHOrOrpaHHUK, CeYeHWe MHOTOrpaHHuKa, MpasBuibHbIN
MHOrOrpaHHuK, npusma, nupamuga, ¢urypa u
MOBEPXHOCTb BPALLEHNA, LMANHAP, KOHYC, LWap, cdepa,
pa3BepTKa NMOBEPXHOCTW, CeYeHUs KOHYyca U LUINHAPA,
napansieflsHble OCY WM OCHOBAHWIO, CeYeHue Liapa,
MNOCKOCTb, Kacarouwiadacs cdepbl, LUANHAPA, KOHYCA;
YMeHWe CTPOUTb CeYeHre MHOrorpaHHuKa, n3obpaxarb
MHOrOrpaHHUKM, (YUIrypbl 1 NOBEPXHOCTW BPALLEHMNS, KX
CeyeHMs, B TOM u4uc/ie C MOMOLLBH 3/IEKTPOHHbIX



CPeLCTB; YMeHWe NPUMEHSATb CBOMCTBA FeOMETPUYECKNX
(huryp, camocTosATe/IbHO (POPMYNMPOBaTL OrpesAeneHuns
n3y4daeMblix QuUryp, BblABUraTb rmnoTesbl O CBOMNCTBAX U
Mpu3HaKax reoMeTpuyeckux quryp, 060CHOBbLIBaTL U
onposepratb WMX; YMeHWe MNPOBOAMTb KnaccuuKauuio
(uryp N0 pasnn4YHbIM - MPU3HaKam,  BbIMOJHATD
HeobX04MMble JOMOHUTE/bHbIE MOCTPOEHUS;

MPyl6 - ymeHWe CBOOGOAHO OMEPUPOBATbL MOHATUAMM:
[BVDKeHWe, napaifiefibHbli MepeHoc, CUMMeTpus Ha
MIOCKOCTH n B MPOCTpaHCTBeE, MoBOpOT,
npeobpasoBaHue Nofobus, NoJO6HbIE (UTypbl; YMEHMe
pacrno3HaBaTb paBHble W MOLO6HbIE (Urypbl, B TOM
ynucne B NPUPOLE, WCKYCCTBE, apXUTEKTYpe; YMeHue
MCNOMb30BaTb FEOMETPUYECKME OTHOLUEHWS, HaxoauTb
reoMeTpuYecKne BeNMYUHBI (L/IMHA, Yron, nowajb,
06beM) npu peweHMM 3agady U3 ApYyrux y4debHbIX
NpPeaMeTOB UM M3 peanbHOW XWU3HWU TMPyl7 - yMeHue
CBOOOJHO OMepvpoBaTb MOHATUAMU: MPAMOYTrOJibHAs
cucTeMa KOOPAMHAT, BEKTOp, KOOPAWMHATbl TOYKM,
KOOpAMHATbl BEKTOpa, CyMMa BEKTOPOB, Mpou3BefeHune
BEKTOpa Ha 4MCNo, pasnoXeHue BekTopa Mo 6asucy,
CKaJIAPHOE NPOW3BELEeHVEe, BEKTOPHOE MNPOWN3BEAEHME,
Yyron Mexgy' BeKTopamu; YMeHWe WCNo/b30BaTb
BEKTOPHbIA W KOOPAWHATHBLIN METOL A/  peLueHus
reoMeTpuyecKnx 3agad u 3adady  Agpyrux y4debHbIX
npeAMETOB; OMepupoBaTb MOHATUMAMW: MaTpuLua 2 X 2 1
3x3, onpefenvTenb MaTpULbl, FEOMETPUYECKUIA CMbIC/
onpegenuTens;

MPy18 - ymeHVe MOLEeNnpoBaThb peasibHble CUTYaLUnN Ha
A3bIKe mMaTemaTuKu,; COCTaBNATb BbIpaXKeHUs,
YPaBHEHUSA, HEepaBeHCTBA W WX CUCTEMbI MO YC/IOBUIO



MK 13.

OdopmnsaTs  JIP26 - roTOBHOCTb U CMOCOGHOCTb K 06pa30BaHMO 1

TEXHNYECKYHO AOKYMEHTALIMKO Ha caM006paaoBaHmo Ha NMPOTAHKEHUN BCEW XN3HU;

MPOEKTUpPYeMble YCTPOCTBA

MP10 - dopmuvpoBaHMe Hay4YHOro TUMa MbILLIEHWS,
BMafleHne Hay4yHON TepMWHOMOIMEN,  K/IHYEBbIMM
MOHATUAMU U METOLAMN;

MP17 - ymeTb NepeHOCUTb 3HAHUA B MO3HAaBATE/IbHYHO
1 NPaKTUYECKYHO 06/1aCTU XXMU3HEAEATENbHOCTH;

MP18 - yMeTb WHTErpmpoBaTb 3HaHWUA W3 pasHbIX
npeaMeTHbIX 06/1acTei;

MP21 - BnafeTb HaBblKaMWn MOSYYeHWUs MHGopMaLnn
M3 WUCTOYHWKOB pasHbIX TUMOB, CaMOCTOATE/IbHO
OCYLLEeCTB/ATL MOUCK, aHaiMs3, cucTematmsaumio u
NHTEpNpeTaumio UHQOpMaUUM pasivyHbiX BUAOB U
(hopm npeacTas/eHuns;

MP36 - KOOpAMHMPOBaTb W BbINOMHATL PaboTy B
yCNoBUAX peasbHOro, BUPTYa/IbHOIO n
KOMOMHVPOBAHHOIO B3aUMOLENCTBUS;

MP42 - pgenaTb 0CO3HaHHbIN BbIGOP, aprymMeHTUpPOBaThb
ero, 6paTb OTBETCTBEHHOCTb 3a PeLUEHME;

MP46 - BnageTb  HaBblkaMu  MO3HaBaTe/IbHOM
pedieKcMn Kak 0CO3HaHWA COBEpPLUAeMbIX AENCTBUN U
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3afayn, wuccneposatb  MOCTPOEHHble  Mofenn  C
1NCMosb30BaHNeM annapara anreopel,
WNHTEPNPEeTNPOBaTL MONYYEHHbIN pe3ynbTaT; CTPOUTb
mMaTeMaTuyecKmne MOZEeNn C NMOMOLLbI0 TeOMETPUYECKUX
MOHATUIA W BE/IMYMH, peLlaTb CBA3aHHbIE C HUMU
MpakTUyeckmMe 3afayn; COCTaBNATb BEPOATHOCTHYHO
MOZeNlb U UHTEPNpPeTMpoBaTh NOSYYEHHbIA pe3ynbTar;
peLatb npuKnagHble 3agaum cpeacTeamu
MaTeMaTU4ecKoro aHanvMsa, B TOM 4ucCne CouuanbHO-
9KOHOMMYECKOI0 U (IU3NYECKOro Xapakrepa

MP61 - BnageHWe  MeTofgaMyM  [0KasaTesNibCTB,
aIropuTMamu peLLeHns 3afay; ymeHve (opMynvpoBaTtb
OrnpefeneHns, akCUOMbl W TEOpeMbl, MPUMEHATbL WX,
NMpoBOAMTL [OKa3aTeflbHble pPacCyXAeHuss B  XoAe
peLleHns 3agay;

MP64 - yMeHWe onepupoBaTb MOHATUAMMU: (PYHKUMA,
HernpepbIBHaA (PYHKLMSA, NPOM3BOAHasA, nepsoobpasHas,
ornpeeneHHbIN NHTerpan; yMeHue Haxo4uTb
MPOU3BOAHbIE  3/IEMEHTAPHbIX  (PYHKLWA, UCMONb3YA
CrnpaBoYHble MaTepuabl; UCCNefoBaTb B MPOCTEALLNX
cnyyasax (YHKUMM HA MOHOTOHHOCTb, HaxOAWUTb
HambosbluMe W  HaMMeHbLUMe 3HAYeHUS  (DYHKLWIA;
CTPOUTb rpatMkn MHOTOYIEHOB C WCMO/b30BaHMEM
annapara MaTeMaTM4yecKoro aHanmsa, MNPUMEHATb
MPOU3BOAHYIO NPV  pelleHnn 33day Ha ABWKEHUE,;
pewarb  NPakTUKO-OPMEHTUPOBAHHbIE  3aJayn  Ha
Hamb0/blUMe W HaMMEHbLUNE 3HAYEHUNS, HA HAXOXAEHMe
MyTW, CKOPOCTU U YCKOPEHUS;

MP67 - yMeHWe onepupoBaTb MOHATUAMM. CpedHee
apumeTUYeCKoe, MefmaHa, HanbosbLUee 7
HaVMeHbLLee 3HayeHus, pasmax, ancnepcus,



MbICIUTENbHbIX
OCHOBaHUI

MpOoLLECcCoB,

nXx

pe3ynbTaToB
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CTaHAapTHOe OTK/IOHEeHMe YKC/I0BOro Habopa; ymeHue
n3BeKaTb, NHTEPMpPeTUpoBaTh NH(opmaunio,
NnpefcTaBneHHyl0 B Tabnuuax, Ha Aguarpammax,
rpadmkax, OTpaXKatollytd  CBOWCTBA  peasibHbIX
MPOLECCOB U SABNEHWUIA; NPeACTaBNATb MHHOPMAaLMIO C
nomowpto  Tabnuy ¥ guarpaMm;  Uccregosatb
CTaTUCTUYECKME [aHHble, B TOM YMC/ie C MPUMEHEHUEM
rpatmyeckmx MeTOL0B N 3NEKTPOHHbIX CPEACTB;

MP68 - ymeHMe OnepvpoBaTb MOHATUSMW: CAYYaiHbIA
ONbIT U CNyYaliHoe COObITUE, BEPOSTHOCTb CAY4YainHOro
COObITMS;  YMEHWe  BbIYACNATb  BEPOATHOCTb  C
MCMONb30BaHMEM TpaMyecknx MeTOA0B; MPUMEHATb
(hopMy bl CMOXKEHUS U YMHOXEHUS BEepOSTHOCTEW,
KOMOMHATOPHbIE (hakTbl W (hOpMy/bl NPU  pPeLleHnn
3afla4y; OLEeHMBaTb BEPOSTHOCTM peasibHbIX COObITUIA;
3HAKOMCTBO CO C/lyYaHbIMWU BeIMYMHAMW; YMeHWe
NPUBOAMTL MPUMEPbl MPOSBAEHUA 3aKoHa 60/bLUKX
ymcen B NPUPOAHBIX U 06LECTBEHHBIX SABMEHUSX;

NnrP610 - YMEHME  OMNepupoBatb  MOHATUAMMU:
MHOTOrPaHHWK,  CeYeHWe  MHOrOrpaHHuKa,  Kyo,
napannenenunes, npusma, nupamuga, Qurypa u
MOBEPXHOCTb BPALLEHUsA, UMANHAP, KOHYC, Wwap, chepa,
CeyeHus uUrypbl BpalleHuns, MIOCKOCTb, KacaroLasacs
cthepbl, UWAMHAPA, KOHyca, nowaib MNOBEPXHOCTU
nupamuibl, MpU3Mbl, KOHyCa, UWAWHAPA, nnowanb
cthepsl, 06beM Ky6a, NPSAMOYTO/bHOTO
napannenenunega, nupamugbl, MNpPU3Mbl, LUANHAPA,
KOHyCa, Lapa; yMeHue M3006paxaTb MHOrOrpaHHUKN u
MOBEPXHOCTM BpPALLEHUs, WX CeYeHUd OT PyKu, C
MOMOLLbIO YEPTEXHbLIX UHCTPYMEHTOB W 3NMEKTPOHHbLIX
CPeACTB;  YMeHMe  pacros3HaBaTb CUMMETpU0 B
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MPOCTPaHCTBE; YMeHWe pacro3HaBaTb MNPaBW/IbHblE
MHOTOrPaHHVKW;

MNPyl - yMeHne onepupoBaTb NMOHATUAMWN:
onpefeneHne, akcMoma, Teopema, CfiefjCcTBMe, CBOMCTBO,
NpU3sHak, A0Ka3aTebCTBo, paBHOCU/IbHbIE

(hopMYyNMPOBKK; YMeHMe (opMynnpoBaTb 06paTHOe U
MPOTMBOMO/IOXHOE YTBEPXKAEHME, MPUBOAUTL MPUMEPDI
7 KOHTPMpUMepbI, 1CMo/b30BaTh MeTo[
mMaTemaTn4ecKonm NHOYKUNN; NpoBOAUTH
[loKa3aTe/lbHble pacCy>XAeHus npu  peLleHnn 3ajad,
OL,eHMBATb JIOrMYECKYH NPaBUIbHOCTb PaCCYXAEHWN;
MPy2 - ymeHue onepupoBaTb MOHATUAMWN: MHOXECTBO,
NMOAMHOXECTBO, onepauuu Haf MHOXEeCTBaMu; YMeHue
MCMONb30BaTb TEOPETUKO-MHOXECTBEHHbIM annapat Ans
ONMucaHusi peanbHbIX MPOLECCOB W SABMAEHWA W Npwu
peleHnn 3agad, B TOM uYuUCe U3 [PYrux Y4ebOHbIX
npesMeTos;

MPy3 - yMmeHMe onepupoBaTb MOHATUAMU: rpadg,
CBSA3HbIA rpad), AepeBO, UMKA, rpad Ha MAOCKOCTH;
YMeHWe 3ajaBaTb W OMWCbIBATL rpadbl PasINYHbIMU
cnocobamu; UCnonb30BaTh rpadbl MPY PeLLeHnm 3ajay;
MPy7 - ymeHue onepupoBaTb MOHATUAMW: TOXAECTBO,
TOXJEeCTBEHHOE npeobpasoBaHue, ypaBHeHWe,
HEepaBeHCTBO, CUCTEMa YpaBHEHWN W HEepaBeHCTB,
PaBHOCW/IbHOCTb YPaBHEHWI, HEPaBeHCTB W CUCTEM,
paLMoHasibHble,  MppaunoHaibHble,  MoKasaTe/lbHble,
CTENeHHble, NorapumMuUyeckne, TPUTOHOMETPUYECKME
YpaBHEHWNSA, HepaBeHCTBA W CUCTEMbI; YMeHWe peLuatb
ypaBHEHWNSA, HepaBeHCTBA M CUCTEMbI C MOMOLLbIO
pas3/InyHbIX NPUEMOB; peLlaTb YpaBHEHMUSA, HepaBeHCTBa
N CUCTeMbl C MapameTpoM; TMPUMEHATbL YpaBHEHWUS,



HepaBeHCTBa, nx CUCTEMBI ans peLleHns
mMaTeMaTM4yeckux 3afjady W 3ada4y W3 pasNyHbIX
obnacTell HayKu 1 peanbHON XU3HW;

MPyll -  ymMeHMe  onepupoBatb  MOHATUAMMW:
KOMMM/IEKCHOE  YWCMO, COMPSXKEHHbIE  KOMMJIEKCHbIE
yucna, MoAynb W aprymMeHT KOMMMEKCHOro 4ucna,
(hopma 3anmcy KOMMJIEKCHbIX Ymncen (reomeTpuyeckas,
TPUroOHOMeTpUYecKas W anrebpavyeckast); ymeTb
NpPOV3BOANTL apugmeTnyeckme JeicTBua c
KOMM/IEKCHbIMW ~ YuCnamn;  NPUBOAUTL  NMPUMEPHI
MCMO/Ib30BaHNA KOMMEKCHbIX Yuncen;

MPyl12 - ymeHue cBOOGOAHO OMepuvpoBaTb MOHATUAMMN:
cpefHee apugmeTMYeCcKoe, MeAmaHa, Hambosbluee W
HavMeHbLLee 3HayeHus, pasmax, ancnepcus,
CTaHAApPTHOE OTK/IOHEHWe A/ OMWCaHUS  YMCOBbIX
AaHHBIX; YMEeHVe nccnefoBaTb CTaTUCTUYECKNE faHHbIE,
B TOM 4YuC/e C NPUMeHeHVeM rpafuyecknx MeToLOB U
3NEKTPOHHbIX  CPeACTB;  rpauyeckn  McCCnefoBaTh
COBMECTHble HabMOLEHUS C  MOMOLLbI  Auarpamm
paccevBaHWs U NNHENHOW perpeccuu;

MPy13 - yMeHMe Haxo4uTb BEPOATHOCTM COOLITUIA C
NCMONb30BaHNEM TpaUUecKUX MeTOA0B; MPUMEHSATb
A9 peLleHns 3a4a4 (hopMy/ibl COXEHUS Y YMHOXEHUS
BeposTHOCTEN,  (hOpMy/ly  MOSIHOW  BEPOATHOCTMU,
(opmyny  BepHyniM,  KOMOWHATOpPHble  (haKTbl U
(hopmy/bl;  OLEHMBATb  BEPOATHOCTM  peasibHbIX
COObITWIA; YMeHNe OnepmpoBaTb NMOHATUAMW: CllyYainHas

BE/INUMHA, pacnpegeneHme BEPOSTHOCTEN,
MaTeMaTnyeckoe OXuaHue, AUCTepcns U CTaHAapTHoe
OTK/MOHEHVe  ClyyaiiHOWi  BENUYMHBI,  YHKLMY

pacnpeneneHnA n MNAOTHOCTU paBHOMEPHOroO,
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MOKa3aTe/lbHOr0 U HOPMa/IbHOro  pacnpegeneHuii;
yMeHue 1NCMonb30BaThb cBOiCTBa N3YYEeHHbIX
pacnpefeneHnin ans pewleHus 3agad; 3HAKOMCTBO C
MOHATUAMW:  3aKOH  OONbLIMX  umcen,  MeTOAbl
BbIOOPOYHbLIX  WCCMEA0BaHWA;,  YMeHWe  MpUBOAUTL
npumepbl NPOSBIEHUSA 3aKoHa O60MblIMX 4ucen B
NMPUPOLHbLIX 1 0OLLECTBEHHbIX SABMNEHUSX;

MPyl4 - ymeHne cBO6OAHO OMepMpoBaTb MOHATUAMM:
TOYKa, npaAmas, MA0CKOCTb, MPOCTPAHCTBO, OTPE3OK,
Nyd, NNOCKUIA Yrof, ABYrpaHHbIl Yron, TpexrpaHHbIii
yron, nepecekatoLuecs, napannefbHble n
CKpelwiMBaloLLecs  npsMble,  napaniefibHOCTb "
NepneHANKYNSPHOCTb MPAMbIX WM MAOCKOCTEW, Yron
MeXAy NPAMbIMK, YTon MeXAy NPsMOA U MI0CKOCTbIO,
yron Mexzay njaocKoCcTAMU; YMeHWe MCMoNb30BaTb Npu
peleHnn 3afady  U3yyeHHble (akTbl M Teopembl
NNaHUMETPUN; YMEHUE OLeHMBATb pa3Mepbl 0O0bEKTOB B
OKpY>KaloLLem Mupe; yMeHWe onepupoBaTtb MOHATUAMMU:
MHOFOrpaHHUK, CeYeHWe MHOrOrpaHHuKa, npaBubHbIN
MHOrOrpaHHuK, npusma, nuipamuga, dqurypa w
MOBEPXHOCTb BpaLLeHus, UMNUHAP, KOHYC, Wwap, ciepa,
pa3BepTKa NMOBEPXHOCTU, CeYeHUs KOHyca W LuauHApa,
napannenbHble OCWM WIN OCHOBaHMIO, CeyeHue Luapa,
MI0CKOCTb, KacaroLlaaca cgepbl, UWIMHAPA, KOHYCa;
YMeHVe CTPOUTb CeYeHre MHOrorpaHHuKa, n3obpaxarb
MHOrOrpaHHUKK, (Urypbl 1 NOBEPXHOCTU BPALLEHWUSA, UX
CeYeHns, B TOM 4MUC/e C TOMOLLUBIO 3/EKTPOHHbIX
CPeACTB; YMEHUE MPUMEHSATL CBOCTBA FreOMeTPUYECKNX
(huryp, camoCTOATeNIbHO (DOPMY/MPOBATb OrnpefeneHuns
n3yyaemblX (OUryp, BblABMIaTb rMNOTE3bl O CBOMCTBAX U
npu3HaKax reoMeTpuyeckmx uryp, 060CHOBbIBATL WK



onpoBsepratb WX; YMeHVe NPOBOAMTL KNacCUMKauuio
(uryp Mo  pasiMyHbIM  MNpPU3HaKaMm,  BbINONHATb
HeobXoAVMble AOMNOMHUTENbHbIE MOCTPOEHNS;

MPyl15 - ymeHue CBOGOAHO OMepMpoBaTb MOHATUAMMN:
nnowaas qurypel, 06beM (Urypbl, BenNYMHA YIna,
paccTosiHMe OT TOYKM [0 M/I0CKOCTWU, paccTosiHUe
MeXxay nNpAMbIMKW, PACcCTOAHME MEXAY MI0CKOCTAMY,
nnowanb cgepbl, MIOWaaAbL MOBEPXHOCTM MMpPaMuAbl,
NpU3Mbl, KOHYCa, UMAnHApa, 06beM Ky6a,
MPSAAMOYTO/IbHOrO napannenenuneaa, nupamunabl,
npusmbl, UMANHAPA, KOHYCa, Llapa; YMeHWe HaxoauTb
OTHOLLEHWe 06beEMOB NOAO6HBIX (UTYp;

MPy18 - ymeHne mogennpoBaTh peasibHble CUTYyaLMn Ha
A3blKe MaTeMaTnKu, COCTaB/ATb BbIpaXKeHu4,
YypaBHEHWUSA, HepaBEHCTBA M WX CUCTEMbI MO YC/0BUIO
3afjauM, uccnegoBatb  MOCTPOEHHblIe  MOAenM  C
1CMo/b30BaHNEM annapara anre6pbol,
WHTEPNpeTUpoBaTh MOMYYeHHbIN pe3y/bTaT; CTPOUTb
MaTeMaTUYeCKMe MOLENN C NOMOLLbIO reoMeTPUYecKmnX
MOHATUA W BE/IMYMH, pellaTb CBA3aHHble C HUMWU
NpakTUYecKne 3adayn; COCTaBMATb BEPOATHOCTHYHO
MOZeNlb U MHTEPNpPeTUPOBaTb MOJSTYYEHHbIA pe3y/bTar;
peLlatb npuKnagHole 3afauu cpeacTeamu
MaTeMaTU4ecKoro aHaimsa, B TOM 4uUC/e COLUANIbHO-
9KOHOMMYECKOTO ¥ (PU3MNYECKOTO XapaKTepa



2. CTPYKTYPA N COOQEP)XAHWE YHEBHOI O NMPEAMETA

2.1. O6bemM yuyebHOro npegmeTa u BUAbl y4ebHO paboThl

Bupg yuyebHoli paboThbl O6bem B yacax
O6bem obpas3oBaTeNbHON NporpaMmbl y4e6HOro npeagmeTa 301
Ob6a3aTenbHaa ayaontopHaa Harpyska: 295
TEOPETUYECKNE 3aHATUS, 227
B T.4. B (hOpMe NPaKTUYECKOW NOAroTOBKM —
NMPaKTUYECKME 3aHATUS, 68
B T.4. B (hopme NMpaKTUYeCKON NOArOTOBKM 40

na6opaTopr|e 3aHATUA,

B T.4. B (hOpMe NpPaKTUYECKOl NoAroTOBKM
CamocToATeNnbHasa paboTa,

B T.4. B (hopme NpaKTUYeCcKOoW NoAroTOBKK

MHAWBUAYANbHbLIA NPOeKT —

MpomeXyTouHas aTTecTauns (3K3ameH) 6



2.2. TemaTU4YeCcKU nnaH u cogep>xaHue ydebHOro npeamMera

HavmeHoBaHue Copep>xaHue yyebHoro matepumana n popmbl
pasfenoB n Tem opraHusauunmn gessTeNlbHOCTM obyyar wmxcs
1 2
BeegeHue TeopeTnueckoe 3aHaTue. BBeaeHue
Marematuka B HayKe, TEXHUKE, 3KOHOMWUKe,

MH(OPMALMOHHBIX  TEXHOMOMMUAX U NPaKTUYECKOM
feAatenbHOCTU. Llenn v 3agauv n3yyvyeHns Matematuku npu
0CBOEHWM crieumansHocTein CMO

Pasgen 1. MoBTOpeHMe Kypca MaTeMaTUKWN OCHOBHOM W KO/bI

Tema 1.1. TeopeTuueckoe 3aHaTMe. YuUcna W BbIYUCNEHUS.

Uncna n BbipaxxeHuns 1 npeobpaszosaHus

BbIUMCNEHNS. [encTBMS Hag NONOXWTENbHLIMU U OTpULATE/IbHLIMU

BblpaxkeHnsa u ymcnamm, 06bIKHOBEHHBIMM N LECATUYHBIMWN LPO6AMMU.

npeobpasoBaHuUA [eictBs  co  CTeneHsaMKM, (HOpPMy/bl  COKPALLEHHOrO
YMHOXEHMNS.

Tema 1.2. TeopeTnueckoe saHaTue. [ €OMETPUA Ha NTIOCKOCTU

["eomeTpusa Ha Buabl NNoCKnX uryp v nx naowaan.

M10CKOCTU

MpakTuueckoe 3aHaTue Nel. BbluncneHue nnouwﬂeﬁ
NAOCKUX (huryp
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Ob6bem

B YacaXx

B Tom uuncne
npakTu-
yeckas

noaroToBkKa

4

Koabl 06WMX KOMNETEHLU MW ©
NNYHOCTHbIX, MeTanpeagMeTHbI X,
npeaMeTHbIX pe3ynbTaToB
hopMMpPOBaAHNI KOTOPbIX
cnocob6CcTBYeT 31eMeHT NporpamMmmbl
5
OK 01, P23, P24, NP25, MP1,
MP2, MP3, MP4, MP5, MP6, MP12,
MP13, MP17, MP18, MP19, NP614,
MPy19

OK 04, OK 05, J1P8, J1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, TPy5

OK 04, OK 05, N1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, IMP61, INP69,
rMP612, MNMPy14
OK 01, MK 1.2, J/1IP14, J1P23, J1P24,
NnP25, J1P26, MP1, MP2, MP3, MP4,
MP5, MP6, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP69, MNMP612



Tema 1.3.
lNpoueHTHbIE
BbIYNCNIEHNA

Tema 1.4.
YpaBHeHUA u
HepaBeHCTBa.
Cuctemsl
YPaBHEHUIA 1
HepaBeHCTB

TeopeTuyeckoe 3aHsTue. [IPOLEHTHbIE BbIYNC/IEHUSA
MMpocTble MPOLEHTHLI, pasHble Crocobbl MX BbIYMCIEHMS.
CnoxHble NPOLEHTHI

MpakTuyeckoe 3aHaTHe Ne2. PellieHMe 334a4 C NMOMOLLbHO
MPOLEHTHBIX BbIYNCNEHNUI

TeopeTuueckoe 3aHATMe. PalMOHa/IbHbIE YpaBHeHUs,
HepaBeHCTBa, CUCTEMbI YPaBHEHWI 1 HEPABEHCTB
PaBHOCW/IbHbIE npeobpaszoBaHns paLnoHanbHbIX
YPaBHEHWUIA W HEpaBeHCTB MEePBOM CTemneHW. YacTHble W
o6Lpe pelleHns HepaBeHCTB. CUCTEMbI U COBOKYMHOCTYU
HepaBeHCTB. CUCTEMbl YpaBHEHWIA W HepaBeHCTB Kak
maremarunyeckue mozenm peasibHbIX cUTyauui.
KBagpaTHble YypaBHeHus. MeToabl peLlleHnss CUCTEM
ypaBHeHWA. HepaBeHCTBa BTOPOW cTeneHn. CUCTEMbI W
COBOKYMHOCTM HepaBeHCTB, COfepXkaliye KBajpaTHbIi
TPEXUNIEH.

MpakTuyeckoe 3aHaTue Ne3. BbINOMHEHWE [eNCTBMIA C
paumoHaNbHbIMU  Yucnamn.  PelleHne  pauuoHasibHbIX
YpaBHEHWI, HEPABEHCTB, CUCTEM YPaBHEHWI U HEpaBeHCTB
MepPBOW CTEMEHN.

MpakTuueckoe 3aHsTue No4. PelleHMe palUOHaIbHbIX
YpaBHeHWUIA, HEPaBEHCTB, CUCTEM YPABHEHWI U HEPABEHCTB
BTOPOWA CTeNeHu

TeopeTuueckoe 3aHsTue. MaTpuLbl 1 onpeaennTenm
MoHATUA: MaTpuua 2x2 1 3x3, onpegennTens MaTpuLbl

TeopeTnueckoe saHstue. Metopg Maycca
MeTtogq [laycca npu  PeleHnn  CUCTEM  NIUHEHHBIX
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OK 03, /1IP26, MP8, MP17, INP66

OK 03, JTIP26, MP8, MP17, TP66

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, TP63, MPy1,
MPy7

OK 04, OK 05, J1P8, JIP33, 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, P63, IMNMPy7
OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TPy1, MPy17
OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,



Tema 1.5.
BxoaHoi
KOHTPO/b

ypaBHEHW

KoHTponbHas pa6oTa

Pasgen 2. MNpamble N N10OCKOCTN B NPOCTPAaHCTBE

Tema 2.1.
AKCUOMBI
CTepeoMeTpun.

Tema 2.2.
MapannensHoCcTb

MPAMbIX, NPAMOIA 1

MN/I0CKOCTU

Tema 2.3.
B3avmHoe
pacnonoxeHue
MPAMbIX B
MPOCTPaHCTBe
Tema 2.4.
MapannensHoCTb
MIOCKOCTEN.
NepneHanKynap-
HOCTb MPAMbIX U
NNOCKOCTEMN

TeopeTnueckoe 3aHAaTHe. AKCMOMbI CTEPEOMETPUN
Crepeometpusi  [pocTeillume  durypbl  NpOCTpaHCTBa.
MpeacTaBneHss O  reOMETPUYecKUX Tenmax.  AKCUOMbI
CTEPEOMETPUMN U CNEACTBUS UX HUX

TeopeTuyeckoe 3aHaTue. [lapannenbHOCTb  MPAMbIX,
I'IpFIMOI7I M NNIOCKOCTA

MapannenbHble NpPsMble B MPOCTPaHCTBe. [MapannenbHoCcTb
NPSIMONA U NI0CKOCTW. Tpu3HaK napanfieNlbHOCTW MPSIMOA 1
NIOCKOCTW. apannienbHOCTb MI0CKOCTel

TeopeTnyeckoe  3aHATHe. B3aumHOoe  pacnonoxeHue
MNpPAMbIX B NPOCTPaHCTBE

CkpewmBatouecs npsamble.  Tpu  Cnyyas  B3aUMHOrO
pacnonoXxeHna npAmMbIX B MPOCTPaHCTBE. Yrnel ¢
COHanpas/eHHbIMM CTOPOHAMM. YTON MeXAy NpAmMbIMU
TeopeTuueckoe 3aHaTue. [lapannenbHOCTb MIOCKOCTEN.
MepneHAVKYNSPHOCTb NPSIMbIX U NNOCKOCTEN

MapannensHble NAOCKOCTU. Mpr3HaK NapannienbHOCTU ABYX
nnockocteil.  CBOWCTBA  Mapa/ife/ibHbIX  M/IOCKOCTENA.
TeTtpasgp v napannenenunes. MepneHAMKYISPHOCTb NPAMON
1 nNnockocTw. MNapannenbHble NpsaMble, NepreHaNKYNapHbIe K
MAOCKOCTW.  Tpu3HaK  MepneHavKyNsapHOCTM  MPSMOA 1
naockoct. Teopema O MPAMONA, NeprneHANKYNAPHON K
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MP55, MP56, MP57, MPy1, MPy7,
MPy17

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P61, INMP69,
MPy1,MPy14

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

MP30, MP31, MP33, MP36, MP37,

MPS55, MP56, MP57, P61, P69,
MPy1, NMPy14

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

MP30, MP31, MP33, MP36, MP37,

MPS55, MP56, MP57, T1P61, P69,
MPy1, NPy14

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

MP30, MP31, MP33, MP36, MP37,

MPS55, MP56, MP57, P61, MP69,
MPy1, MNPy14



Tema 2.5.
MepneHAnKynap u
HaK/MOHHbIE. YTON
mMexXay NpsiMoii u
MIOCKOCTLHO
Tema 2.6.

[BYrpaHHbIiA yron.

MNepneHamkynap-
HOCTb MN/IOCKOCTeN

MI0CKOCTHN

TeopeTuyeckoe 3ansaTue. [NepneHANKYNAp N HaKMNOHHbIE.
Yron mexkay npsmoid 1 NI0CKOCTbIO

PaccTosiHMe OT TOYKM A0 NAOCKOCTW. [lepneHanKynsp u
Hak/MoHHasd. Teopema O Tpex nepreHanKynspax. Yron
MeXAay NPSIMOIA 1 NNOCKOCTbHO

TeopeTuyeckoe 3aHATHUE. [BYrpaHHbIi yron.
MeprneHAnKYNSIpHOCTL NIOCKOCTEN

[ByrpaHHbliA  yron. JIMHeMHbIA yron [ABYrpaHHOro yria.
Mpu3Hak  NepneHAMKYNApHOCTM  ABYX  MJIOCKOCTEN.
MapannensHoe MPOEKTNpPOBaHUE n ero CBOWACTBA.
OpToroHasibHoe MPOEKTUPOBaHKE. 10LWaabp OPTOrOHaIbHOM
MpoeKLyn

MpakTuueckoe 3aHaTMe Ne5. PelleHMe 3ajady
NPUMEHEHMEM MPU3HAKOB W CBOWCTB MapaifiefibHbIX |
NepneHaNKYNAPHbIX NPAMbIX U MI0CKOCTEN

MpakTuyeckoe 3aHaTue No6. PelleHWe 3ajay Ha
HaXO0X/EHWe [BYrPaHHOrO0 yrna

Pasgen 3. KoopgMHaTbl U BEKTOPbI

Tema 3.1.
[eKkapToBbl
KOOpAMHaThLI B
MPOCTPaHCTBE.

TeopeTuueckoe 3aHaTue. [1PAMOYronbHaa AeKapToBa
cucTemMa KOOpPAMHAT B NMPOCTPaHCTBE

[MpamoyronbHaa fAekapToBa CWUCTEMa  KOOpAMHAT B
npocTpaHcTBe. PaccTosHne MexXay [BYMs  TOUYKamW.
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OK 04, OK 05, JIP8, JTP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, MP69,
MPy1, MPy14, MPy15

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, MP69,
MPy1,MPy14, MPy15

OK 01, INK 1.2, /IP14, NP23, N1P24,
NnP25, 1P26, MP1, MP2, MP3, MP4,
MP5, MP6, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP61, MP69, MNMPy1, NMPy14
OK 01, MK 1.2, NP14, NP23, N1P24,
NnP25, J1P26, MP1, MP2, MP3, MP4,
MP5, MP6, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, T1P61, MNP69, MNMPy1, MNMPy14

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, T1P61, MP613,
MPy17



PaccTosHue
Mexay ABYMA
TOYKaMW.
KoopaunHaTbl
CepefiMHbI OTpesKa
Tema 3.2

BekTopbl B
MPOCTPaHCTBeE.
Yron mexay
BEKTOpamMm.
CkanspHoe
npov3seseHune
BEKTOpOB

KoopanHaTbl cepefnHbl 0Tpeska

TeopeTnueckoe 3aHaTue. BEKTOpbl Ha MIOCKOCTM U B
MPOCTpaHCTBe

[MoHATME BekTOpa. BekTopbl Ha MNJOCKOCTM W B
npocTtpaHcTee. Moay/nb BekTopa. PaBeHCTBO BEKTOPOB.
[elcTBuA Haf BekTOopamMu B npocTpaHcTe. [paBuno
TPEYrosibHNKa, napannenorpaMmma, NOMaHO¥.
KomnnaHapHble BEKTOpbl, NpaBuio napannenenunnesa.
KoopanHatbl BeKTOpa Ha M/IOCKOCTU WU B MPOCTPaHCTBE.
[eincTBnA Haf BeKTOpaMu, 3aflaHHbIMU KOOpAMHATamu, Ha
M0CKOCTM M B MpocTpaHcTBe. [lpocTeiwumne 3agaun B
KoopAmHaTax

TeopeTuyeckoe 3aHsiTue. Pas3noXeHWe BEKTOpa Ha
MI0CKOCTM 1 B MPOCTPaHCTBe

Pa3noXkeHne BEKTOpa Ha MJ0CKOCTM U B MPOCTPaHCTBE MO
3afjaHHbIM  HanpasneHusMm.  KoopauHaTtbl  BeKTopa.
OpTOHOPMUPOBaHHbIA  6a3nc. Pa3foxeHne BekTopa Ha
MIoCKOCTM W B MNPOCTPaHCTBe MO  3afaHHbIM
HanpaeneHWaAM. HaxoXaeHue KoopauHaT BeKkTopa B
3afjaHHOM 6asuce

TeopeTnueckoe 3aHsTue. CKangpHoe npou3BeaeHne
BEKTOPOB

CKandpHoe npou3BefieHWe BEKTOPOB, WCMO/b30BaHNe
CBOWCTB CKa/IsPHOr0 MpOu3BEAEHUsA. YTON MeXay ABYMS
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OK 04, OK 05, /1P8, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, T1P61, MP613,
MPy17

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, MP613,
MPy17

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P61, MNP613,
MPy17



BekTopamu. Npoekuna BeKTopa Ha ocb. BbluncneHne yrnos
Mexay npsiMbIMU U NNOCKOCTAMU

TeopeTunueckoe 3aHATUeE. BeKTOpHO-Koop,D,VIHaTHbIVI
MeTo[,

BeKTOpHO-KOOpAMHATHBI METO/

MpakTuueckoe 3aHsTme No7. T[lpuMeHeHWe MeToda
KOOPAVMHAT MPU  PELUEHUN MPaKTUKO-OPUEHTUPOBAHHbIX

3aa4

Pasgen 4. OCHOBblI TPUTOHOMETPUMN. TPUTOHOMETPUYECKNE YHKL NN

Tema 4.1.
TpuroHomeTpuye-
CKMe (hyHKLMN
MPOV3BO/ILHOIO
yrna, yucna.
PagvaHHasa n
rpafycHasa mepa
yrna

Tema 4.2.
OCHOBHbIe
TPUrOHOMETpUYe-
CKMe TOX[ecTBa
Tema 4.3.
dopmy/bl
npuseaeHus

TeopeTuueckoe 3aHaTUe. TPUTOHOMETPUYECKUNE (DYHKLUN
4MCNOBOro aprymeHTa

PagnaHHaa Mepa yrna. 1OBOpPOT TOUKM BOKPYr Havana
KoopamnHat. OnpefeneHne CUHyca, KOCUHYCa, TaHTeHca u
KOTaHreHca. 3HaKM CUHYCa, KOCWHyCa, TaHreHca W
KOTaHreHca no 4YeTBepTAM. 3aBUCMMOCTb MEXAy CUHYCOM,
KOCWMHYCOM, TaHreHCOM M KOTaHreHCOM OJHOro W TOro e
yrna

TeopeTunyeckoe 3aHATHUE. OCHOBHbIe
TPUTOHOMETPUYECKUNE TOXIECTBA

TpWUroHOMETpUYECKNe TOXKECTBA

TeopeTtuueckoe saHaTue. POPMYy/bl NPUBELEHNA
CUWHYyC, KOCMHYC, TaHreHC W KOTaHreHc yrinoB a u - a.
dopMynbl NpUBEAEHUS
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OK 04, OK 05, /P8, /TP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TP61, MP613,

MPy1,MPy17

OK 01, MK 1.2, NIP14, NP23, JIP24,
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, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P65

OK 04, OK 05, /1P8, /1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, MPy7

OK 04, OK 05, /1P8, /1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TPy7



Tema 4.4.

CUHyC, KOCUHYC,
TaHreHc CyMMbI U
pasHoCTW ABYX
yrnoB

CUHYC 1 KOCUHYC
[IBOMHOT O yrna.
dopmyIbl
MOJIOBMHHOIO yrna

Tema 4.5.
DYHKUMKN, UX
CBOMCTBA.
Cnocobbl 3agaHns
(hyHKLMIA

Tema 4.6.
TpuroHomeTpuye-
CKVEe (DYHKUMK, UX
CBOICTBa U
rpaguku

TeopeTuueckoe 3aHaTue. CUMHYC, KOCMHYC W TaHreHc
CYMMbI 1 pa3HOCTU [IByX aprymeHTOB

CMHYC W KOCMHYC CYMMbl W pPa3HOCTW apryMeHTOB.
TaHreHc CyMMbl U Pa3HOCTU apryMeHTOB

TeopeTuueckoe saHaTue. POPMY/bl ABONHOIO apryMeHTa
Mpeobpa3oBaHMe W BbIYUCNEHNE YUCMOBbIX 3HAYEHUI
TPUTOHOMETPUYECKUX  BbIPKEHW C  MCMO/b30BaHNEM
(hopmyn  [ABOMHOrO aprymMeHTa, (OpMyn  MOHMKEHUS
CTeneHm

TeopeTuueckoe 3aHaTue. [lpeobpa3oBaHMe CyMMbl
TPUrOHOMETPUYECKNX (DYHKLIA

Mpeobpa3oBaHme CyMMbl TPUFOHOMETPUYECKMX (PYHKLMIA B
npou3BeAeHVe Y NPON3BELEHNS B CyMMY

TeopeTuueckoe 3aHaTMe. PYHKUNN, UX CBOICTBA.
Cnocobbl 3aaHNs (hyHKLMIA

O6nacTb OnpefenieHns N MHOXECTBO 3HAYeHWU (PYHKLMIA.
UETHOCTb,  HEYETHOCTb,  MEPUOAUYHOCTL  (PYHKLIWIA.
Cnocobbl 3a4aHnA PYHKLMIA

TeopeTnueckoe 3aHaTUe. T PUTOHOMETPUYECKUNE (DYHKLMN
Yy = COS X, Y = Sin X, UX CBOWCTBA U rpaiku

O6nactb  OMNpedeneHns M MHOXECTBO  3HaYeHWi
TPUTOHOMETPUYECKUX  (DYHKUMIA. YETHOCTb, HEYETHOCTb,
NepuoAnNYHOCTb TPUTOHOMETPUYECKNX (hYyHKLMIA.
CBoiicTBa M rpaumKkn PYHKLUMIA y = €OS X, Y = sin X.
TeopeTnueckoe saHaTUe. TPUTOHOMETPUYECKUE (DYHKLUN
y =1g X, Y = ctg X, UX CBOWCTBA 1 rpatKu

O6nactb  OnpefeneHnss M MHOXECTBO  3HAYeHWM
TPUTOHOMETPUYECKUX  (DYHKUMIA. YETHOCTb, HEYETHOCTS,
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OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, INMPy7

OK 04, OK 05, J1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, T1Py7

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

OK 04, OK 05, J1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, T1P64, TPy8

OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, 1P65, MNPy8

OK 04, OK 05, /1P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, INP65, INPy8



Tema 4.7.
MpeobpaszoBaHue
rpajmkos
TPUroHOMeTpUYec-
KUX (OYHKLAIA

Tema 4.8.
TpuroHomeTpuye-
CKWe ypaBHeHUA U
HepaBeHCTBa

NeproaNYHOCTb TPUTOHOMETPUYECKNX (hYHKLUMIA.
CsoiicTBa 1 rpatnky (yHKUMIA Y = tg X, Yy = ctg X
TeopeTuueckoe 3aHsaTue. [lpaBuna npeobpasoBaHUs
rpagKoB TPUrOHOMETPUYECKMX (DYHKLWI

MpakTuyeckoe saHAaTue Ne8. [MpeobpazoBaHMe rpaiMkoB
TPUFOHOMETPUYECKMX (DYHKLINIA

MpakTnyeckoe 3aHAaATUeE Ne 9. OnucaHune
npon3BoACTBEHHbIX TpoLeccoB C MOMOLUbHO rpa(bl/lKOB

(hyHKLMIA

TeopeTnueckoe 3aHATne. APKKOCUHYC 1 apKCUHYC Yncna.
PellieHVe NPOCTeNLUNX YPaBHEHUIA COS X =an sin X = a
MoHATVE apKKOCMHYCa WM apkcuHyca uucna. lMpocTteiwee
ypaBHeHMe cosX=ausinx=a

TeopeTuueckoe 3aHsTue. APKTAHTEHC W APKKOTAHIeHC
yuncna PellieHVie NpocTelLLNX YpaBHEHW tg X = a 1 ctgx =a
lMoHATMEe  apKTaHreHca W apKKOTaHreHca  Yucra.
MpocTelillee ypaBHeHWe tgXx=auctgx =a
TeopeTnueckoe 3aHaTue. PelleHNe TPUTOHOMETPUYECKNX
YpPaBHEHWN METOAOM Pas3NOXeHWUs Ha MHOXUTENU 1
METOLOM BBeEeHUS HOBOM MepeMeHHON

MeTof, pasnoXeHUs Ha MHOXWUTenn. MeTon BBeAeHUS
HOBOV NepeMeHHOIA

TeopeTuueckoe 3aHsTue. PelleHNe TPUrOHOMETPUYECKUX
YPaBHEHWIA C MOMOLLbIO YHUBEPCA/IbHOWN MNOACTAHOBKM
YHuBepcasibHas TPUroHOMETPUYECKas NMOACTaHOBKa
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OK 04, OK 05, /1P8, NIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P65, MPy8
OK 04, OK 05, /P8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P65, MPy8
OK 01, MK 1.2, IP23, JIP24, /TP25,
MP1, MP2, MP3, MP4, MP5, MP6,
MP12, MP13, MP17, MP18, MP19,
MP65, MPy8
OK 04, OK 05, /IP8, NIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P63, MPy6,
MPy7
OK 04, OK 05, JIP8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MPy6,
MPy7

OK 04, OK 05, J1IP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MNPy7

OK 04, OK 05, /1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, IMP63, MNPy7



Tema 4.9.
Cucrembl
TPUrOHOMETPUYEC-
KX YPaBHEHI

TeopeTuyeckoe 3aHATKeE. OpHopoaHble
TPUrOHOMETPUYECKME YPaBHEHWS NEPBOI CTENEHM
OfHOpOAHbIE TPUTOHOMETPUYECKME YPaBHEHUS MepBOA
CTErneHn

TeopeTuueckoe 3aHATHKE. OpHopoaHble
TPUrOHOMETPUYECKME YPaBHEHWS BTOPOI CTEMNEHN
OfHopoaHble TPUTOHOMETPUYECKUE YpaBHEHWUS BTOPOWA
CTeneHu

MpakTnyeckoe 3aHATUE Ne 10. PellieHua
TPUTOHOMETPUYECKMX YPaBHEHWUIA OCHOBHBIMU METOLaMK

TeopeTuueckoe  3aHaTue.  PelleHMe  NPOCTENLLNX
TPUIOHOMETPUYECKNX HEPABEHCTB

TeopeTnyeckoe 3aHATHeE. PellieHne CUCTEM
TPUTOHOMETPUHECKNX ypaBHeHVIVI

Paspen 5. KoMmniekcHble yucna

Tema 5.1.
KoMnnekcHble
yumcna

TeopeTuyeckoe 3aHATUe. KomnnekcHble 4yucna B
anrebpanyeckoi topme. eomeTpuyeckas UHTepnpeTauus
KOMM/IEKCHOIo 4ynucna

lMoHATME KOMI/IEKCHOIoO yncna. ConpspkeHHble
KOMMNNEKCHbIE YnCna, Moay/b N aprymeHT KOMIJIEKCHOro
yncna. Anre6pa|/|quKaﬂ q)opma 3arnncn KOMIJIEKCHOIo
ymcna

TeopeTnueckoe 3aHsTue. [PUrOHOMETPUYECKas cboplvla
3alncn KOMMNJEKCHOro vncna
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OK 04, OK 05, /1P8, /1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MPy7

OK 04, OK 05, J1IP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MNP63, MPy7

OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, T1P63, IMPy7
OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MNP63, MNPy7

OK 04, OK 05, 11P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TNP63, MNPy7

OK 04, OK 05, /1P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MNMPy11

OK 04, OK 05, J1P8, J1P33, MP28,
MP30, MP31, MP33, MP36, MP37,



TpuroHomeTpuyeckas opma 3anuncy KOMMIeKCHoro Ymicna
N OeNCTBUSA Hal HAMM

TeopeTuyeckoe 3aHATHUE. KomnnekcHble 4ucna w
KBajpaTHble ypaBHeHUs

PelleHne KBadpaTHbIX YpaBHEHWA C  OTpULATENbHbIM
3Ha4yeHnemM AUCKPUMMHAHTa

TeopeTnueckoe 3aHsaTue. BO3BeAeHME KOMIMMIEKCHOI0O
yncna B CTENEHb

MpakTuueckoe 3aHsatue Nell. BbinonHeHWe pacyeToB C
MOMOLLbHO KOMMJTIEKCHbIX YUCEST

Pa3gen 6. MpousBoaHas GyHKUUK, ee NTPUMEHEHKE

Tema 6.1.
MoHATKe
NPOV3BOAHOIA.
dopmyrnbl 1
npaswna
AndhepeHUMpoBa-
HWA

TeopeTunueckoe 3aHATKeE. MocnegoBaTenlbHOCTM.
Cnocobbl 3a1aHns 1 CBOMCTBA

MocneposatenbHocTM.  Cnocobbl  3afaHWs U CBOWCTBA
YMC/IOBbIX rnocnegoBaTelbHOCTEIA. BeckoHeyHO
ybblBaloLLas reoMeTpuyeckas nporpeccuss U eé cymma.
BblunicneHne uneHoB nocrefoBaTeNsHOCTH
TeopeTuyeckoe 3aHATMHKeE. lNoHATHe 0 npepgene
rnocnesoBarteNnbHOCTU, Npejene yHKLUMK

MMoHATMe O npefene nocnefoBaTe/ibHOCTU. Teopembl O
npegenax nocnefosarenbHocTeidl. CBOMCTBA OECKOHEUHO
Ma/ibiX M BecKoHeyHo 6onblnx BenuyuH. [Mpegen
(YHKUMM B TOYKe M Ha OECKOHeYyHOCTW. Teopembl O
npegenax yHKUMIA. PacKpbITe HeonpeLeeHHOCTER
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MP55, MP56, MP57, TPy11

OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MNPy7, MPy11

OK 04, OK 05, /P8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MPy11
OK 01, MK 1.3., /IP23, NIP24, /TP25,
NP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MPU, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MPy11, MPy18

OK 04, OK 05, J1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, T1Py9

OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, IPy9



Tema 6.2.
MoHsTME 0
HenpepbIBHOCTH

QyHKUMN,'

Tema 6.3.
["eOMETPUYECKIIA 1
(h3nYecKuiA
CMbIC/T
NPOU3BOAHONA

TeopeTuueckoe 3aHaTue. [IOHATME O MNPOM3BOAHON
YHKLMM

3afaumn, NpMBOAALLME K MOHATUIO MPOM3BOAHOW. 3afava O
cCKopocTn  [BwbkeHus.  OnpegeneHve  MPOV3BOLHOIA.
3aBnCMOCTb Mexay HENpPEepPbIBHOCTbLIO 7
AthhepeHLMpPYeMOCTbHO. Cxema BblUMCNEHMNS
NPOu3BOAHON. [MPOM3BOAHBIE 3lEMEHTaPHBIX (DYHKLMIA
TeopeTunueckoe saHaTtue. [paBunna guddepeHUMpoBaHUS
OcHoBHble npasuna avggepeHymposaHus. Mpon3BoaHas
C/OXKHOW M 06paTHOM (hYHKLIMIA

TeopeTuueckoe saHaTue. BbluncieHVe NPON3BOAHBIX
BbluncneHe  NPOM3BOAHLIX € MOMOLLbHD  Npasus
AndhepeHLMpoBaHns

TeopeTunueckoe 3aHsTue. BblUMCNEHNE NPOU3BOAHbBIX
CNOXHBIX (PYHKLWIA

BbluncneHve Npon3BoAHbIX COXHBIX (YHKLWMINA
Teopetnyeckoe 3saHaTue. [MOHATME O HeNpepbIBHOCTU
(hyHKUMM

MoHATVe HenpepbIBHON PyHKUMKU. CBOMCTBA HEMPEPLIBHOM
(yHKUMKW.  CBSi3b  MeXJy  HenpepbiBHOCTbIO U
AnddepeHUMPYEMOCTbI0  (DYHKUMM B TOYKE.  TOYKK
pa3pbiBa. Knaccupukaums Touek paspblsa

TeopeTuueckoe 3aHATue. YPaBHEHME KacaTe/llbHOW K
rpacmky hyHKLUM

CeOMEeTPUYECKUIA  CMbIC/T  NPOWM3BOAHOM  (DYHKUUKN -
YII0BOW KO3(MMLMEHT KacaTe/lbHOM K rpagmky QyHKUmK
B TOYKE. YpaBHeHWe KacaTeNlbHOW K rpafmky (yHKLUWW.
ANrOpUTM  COCTaB/IEHWSI  YPaBHEHWA  KacaTe/lbHOM K
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OK 04, OK 05, J1IP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, P64, TNPyHO

OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P64, MNPytO
OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, T1P64, IMPyHO
OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, P64, MPyHO

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P64, MNPy,
MPyHO

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



Tema 6.4.
MOHOTOHHOCTb
(OyHKUMM. TOUKM
3KCTpeMyma

rpadmky yHkunm y=Ff(x)

MpakTuyeckoe 3aHsaTme Nel2.  PeweHue  3afad
(hM3ndeckoro  cofepxaHus  C  MOMOLLbO  NepBoi
NPON3BOAHOM

Teopetuueckoe 3aHaTMe. MOHOTOHHOCTb d)yHKLI,I/II/I.
TOUKM 3KCTpemyma

BospactaHne ©  yb6biBaHVWe (PYHKUMKW, COOTBETCTBME
BO3pacTaHus M Y6blBaHUA (DYHKLUMW 3HaKy MPOU3BOLHOM.
3ajaun Ha MakCMmyM 1 MUHUMYM.

TeopeTnyeckoe 3aHATMKeE. MNpoun3BoaHble BbICLLNX
NMopsAKoB

BTopas npousBogHas, eé reOMeTpUYecKnin 1 ranyecKuii
CMbIc/1. [pon3BOAHbIE BbICLUMX MOPSLKOB.

TeopeTuueckoe 3aHsiTue. [lpUMeEHeHne I'IpOVI3BOp,HOI7I
BTOPOro Mopsifika K NCCneaoBaHnio PyHKLUMI

MpvMeHeHVe  NPOM3BOAHOM  BTOPOro  nopsgka K
NCCNefoBaHNI0 (PYHKUMM Ha BbIMNYKNOCTb rpafuka wu
HaxoXeHve ToYekK nepervoa

KoHTponbHana paboTa

TeopeTuyeckoe 3aHaTMe. ACUMMTOTHI

MoHATVE aCMMNTOTbI, CNOCOObI UX OnpeaeneHns

TeopeTuueckoe 3aHusaTue. lIccnegoBaHue beHKLI,I/Iﬁ n
MOCTPOEHUE rpaurKoB

O6Las cxema uccnefsoBaHUA QYHKUMA U NOCTPOEHNUA WX
rpagMKoB.
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OK 01, MK 1.3., /IP23, /IP24, JIP25,
NP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MPW, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP64, MPyHO, MPy18

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

MP30, MP31, MP33, MP36, MP37,

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

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, 1NP64, MNPyHO,
MPyHO

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P64, MPy8,
MPyLO

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P64, MPytO

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P64, Py,
MPyLO



Tema 6.5.
HanbonbLuiee n
HaVMeHbLLIee
3HaYeHus

(hyHKUMM

TeopeTuueckoe s3aHaTue. Hambonbllee W HanmeHbLUee
3HauYeHMs DyHKLMK

HaxoxaeHve HavOONbLIEr0 W HaUMEHbLUEro 3HaYeHul
(hyHKLMIA.

TeopeTuueckoe 3aHaTue. [IPUMEHEHVE MNPOU3BOLHONA
(hYHKLMM NPy peLLeHnn 3a4a4 Ha ONTUMI3ALIMIO
HaXO)KAEHI/Ie HanbOMbLIEr0 N HaUMEHbLLEr0 3HaYeHUI
(YHKLUWMIA NpY peLLeHnm 3a4a4 Ha ONTUMU3ALINIO
MpakTuyeckoe 3aHATHE Ne 13. HaxoxaeHve
onTUMaJibHOro pesyJsibTata € MOMOLLbHO I'IpOVI3BO,D,HOI7I B
MPaKTUYeCKNX 3afa4vax

Pasgen 7. MHOrorpaHHUKN un Tena spaw,eHuns

Tema 7.1.
MHororpaHHble
yrnbl. Bbinyknble
MHOrOrpPaHHUKW.
Mpusma

Tewma 7.2.
Mapannenenunes,
Ky6. CeueHue
Ky6a,
napannenenvnesia
Tema 7.3.
Mupamnaa

TeopeTuyeckoe  3aHsiTUe. MHororpaHHble  yrbl.
Bbinyknble MHOrorpaHHUKW. Mpu3ma

MHororpaHHble  yI/bl. lNoHaTHe MHOrorpaHHuKa.
Bbinyksible MHOrorpaHHuku. Teopema Jiinepa. Pa3BépTka
MHOTOrpaHHMKa. MpaBunbHbIE MHOTOrpaHHUKW.
OnpegeneHvie npusmbl. NpaMas M npaBuibHaa MPU3MBI.
HaknoHHasa npu3ma. OCHOBHbIE 3N1EMEHTHI

TeopeTuueckoe saHaTue. MNapannenenunes, Kyo.
Mapannenenunes, CcBOWiCTBa NPAMOYTONbHOIo
napannenenvnesa, ky6. CeueHvie Ky6a, napannenenunesa

TeopeTnueckoe saHatue. [Nnpammnga
OnpegeneHve  nupammabl.  MpaBunbHas  nupammaa.
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OK 04, OK 05, N1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, T1P64, MNPyHO

OK 03, /P26, MP8, MP17, P64,
MPytO

OK 01, MK 1.3, JIP23, JIP24, N1P25,
NnP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MNP64, MNPytO, MPyHO

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P61, MNP610,
MPy14

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P61, INMP610,
MPy14

OK 04, OK 05, J/1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,



Tema 7.4.

bBokoBas 1 nonHas
NMOBEPXHOCTb
npu3Mbl,
nupamunisbl

Tema 7.5.
CrvmMmmeTpus B
Ky0e,
napasninenenunese,
npusme, nupamuae

Tema 7.6.
LinnuHgp, ero
COCTaB/IStOLLIME.
CeueHue
UnnnHapa
Tema 7.7.
KoHyc, ero
cocTasfstoLwpme

YceuéHHaa nupamuga. Tetpasgp. OCHOBHble 3M1EeMEHTHI.
CeueHve nupamngpl.

TeopeTunueckoe 3aHATHNE. HaXO)K,ELeHI/Ie 3N1EMEHTOB
MHOrOrpaHHVKOB

TeopeTuueckoe 3aHsaTue. BOKOBas M NOMHaA NOBEPXHOCTb
MpW3MbI, MUpaMuabl

Mnowanb 6GOKOBOM W MOMHOM MOBEPXHOCTM MPU3MBbI,
nupamubl

TeopeTuueckoe s3aHaTue. CUMMETpUS B  Kyobe,
napannenenunee, npusme, nupammie

CYMMETPUA OTHOCUTE/NIBHO TOUKMU, I'IpﬂMOI7I, MNAO0CKOCTW.
CummeTpus B Kybe, Napannenenunese, npusmMe, nupaMmmae
MpakTuyeckoe 3aHsaTue Neld. [lpumeHeHWe MeToAda
CMMMETPUK B 3afa4v4ax C NMPaKTNYECKNM CoAepP>KaHNEM

TeopeTuyeckoe 3aHaTue. LIMAMHAP W €ro OCHOBHblE
anemeHTbl. CeyeHve UnnnHapa

LInnnHap n ero oCHOBHbIE 3N1eMeHTbl. OCHOBaHMA, BbICOTa,
ob6pasytoLas, passepTka. CeueHNs 1 pasBEPTKN LUIMHAPA.
OceBble CeUEHUA U CeYEHNA, NapansienbHble 0CHOBaHUIO
TeopeTnueckoe 3aHsiTue. KOHYC, €ro cocrasnstoLLue.
CeyeHue KoHyca

KoHyc 1 ero anemeHTbl. CeyeHne KOHyca (napasienbHoe
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MP55, MP56, MP57, MP61, MP610,
MPy14

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, MP610,
MPy14

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

MP30, MP31, MP33, MP36, MP37,

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

OK 04, OK 05, /P8, /P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP61, MP610,

MPy14, MPy16

OK 01, MK 1.2, 1P14, NIP23, NIP24,
NP25, NIP26, MP1, MP2, MP3, MP4,

MP5, MP6, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP61, MP610, MPy14, MPy16

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, T1P61, MNP610,
MPyl14

OK 04, OK 05, /1P8, J1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, TP61, MNP610,



Tema 7.8.

YCeUeHHbII KOHYC.

CeueHue
YCeYEHHOro
KOHyca

Tema 7.9.

LLIap v coepa, ux
ceyeHus

Tema 7.10.
bokoBas 1 nonHas
NMOBEPXHOCTb
UMNnHApPa, KOHyCa,
cthepbl

Tema 7.11.
BokoBas 1 nonHas
MOBEPXHOCTb
nupammngpl,
npu3Mbl

Tema 7.12.
MoHsTHE 06
obbeme Tena.
OTHOLEeHWe
06bemMoB
NOAO06HLIX TeN
Tema 7.13.

OCHOBaAHMIO N NPOXOAfLLee 4epe3 BepLUNHY), KOHWYECKUue
ceyeHusa. Pa3BepTka KOHyca

TeopeTuueckoe 3aHaTue. YCEYEHHbI KOHyC. CeuyeHue
yCeYEeHHOro KoHyca

YceueHHbIn KOHYC. Ero obpasytowas 1 Bbicota. CeueHue
YCEYEHHOr0 KOHyca

TeopeTnueckoe 3aHaTue. LLIap n cd)epa, NX CevYeHns
Lllap wn cdepa. BsavMHOoe pacnonoxeHne cgepbl U
nnockocTu. CeyeHue Lwapa, cgepsbl

TeopeTuueckoe 3aHaTne. BOKOBas 1 NOMHas NOBEPXHOCTh
UMAMHAPA, KOHYCa, Cepb
BoKoBasi M NoMHas MOBEPXHOCTb LMMHAPA, KOHYCa, Chepbl

TeopeTuyeckoe 3aHsTue. BOKOBas 1 NosHass NOBEPXHOCTb
nupaMmnapl, NPU3Mbl
bokoBas 1 nNosHaa NoBepXxHOCTb NUpamMnbl, NPU3MbI

TeopeTnueckoe 3aHaTue. [lOHATME 00 0ObEMe Tena.
OTHoweHne 06bEMOB MOAOGHbLIX TeN

O6bem Kyba 1 NpAMoyronbHOro napannenenunega. O6bvem
npuaMbl U unnmHgpa. O6beMbl NUpaMuabl M KOHycCa.
O6bem wapa. OTHOWeHMe 06beMOB MOAOOHbLIX Terl.
"eoMeTpuyecKniA CMbIC onpefennTens 3-ro nopsaka
TeopeTuyeckoe 3aHATHUE. KOM6I/IHaLI,VII/I MHOrorpaHH1MKoB
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MPy14

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, T1P61, MP610,
MPy14

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, MP610,
MPy14

OK 04, OK 05, /1P8, /IP33, 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, /P8, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, MP611,
MPy15

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



Kom6uHaummn
MHOrOrpaHHMKOB U
Ten BpaLleHus

1 Ten BpaLLeHus
KoM6uHaLmmn reoMeTpuyeckmx Ten

MpakTnueckoe 3aHsTme  Nel5.  PelwleHne  3agay
NPUKNAJHOTO XapakTepa Ha BbIUWCNEHWE MAoLafelt
ﬂOBerHOCTeﬁ reOMETPUYHECKUX TEN

MpakTuueckoe 3aHsaTue  Nel6.  PelleHMe  3agad
NPVMKMNAAHOMO  XapakTepa Ha  BblUMCNEHWE  O6LEMOB
ﬂOBerHOCTeVI reOMEeTPUYECKNX TEN

MpaKTuyeckoe 3aHATHE Nel7. Mcnonb3oBaHue
KOMOVMHaUMA  MHOrOrpaHHMKOB W Ten BpaweHus B
MPaKTUKO-OPUEHTUPOBAHHbIX 3afa4ax

Pa3nen 8. MepB006 pasHasd QYHKUMN, ee MPUMEHEHUE

Tema 8.1.
MepBoOGpa3Has
(hyHKUMWN.
MNpaBuna
HaxoXaeHus
nepBo06pasHbIX

TeopeTuueckoe 3aHaTue. [lepBoobpasHas  (yHKUUK.
MpaBuna HaxoXxaeHNs NepBoobdpasHbIX

3ajiaya 0 BOCCTAHOB/EHMM 3aKOHa ABMXKEHWS MO U3BECTHOM
ckopocT. TloHATVME wHTerpupoBaHusa. O3HakoMeHue ¢
MOHATMEM WHTErpasa 1 nepBoo6pasHoOin Ana  (yHKUMK
y=f(x). PelleHve 3agay Ha CBS3b NepBOOOpa3HON U ee
MPOV3BOAHON, BbIYMUC/EHME MEPBOOOPa3HOM ANs [aHHOM
GyHkumn.  Tabnuua  ¢opmyn  ONA HaxoXAeHus
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MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P61, MP610,
MPy14
OK 01, MK 1.3., NIP23, /IP24, P25,
NP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, P61, MP610, MPy14, MPy15,
MPy18
OK 01, MK 1.3., /IP23, /IP24, 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 1.3, P23, /IP24, JIP25,
NP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, P61, MP610, MPy14, MPy18

OK 04, OK 05, /1P8, /1IP33, MP28,
MP30O, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, T1P64, MNPytO



Tema 8.2.
HeonpegeneHHbI
NHTerpan

Tema 8.3.
Mnowaab
KPUBO/IMHENHOM
Tpaneyuu.
dopmyna
HbloTOHa -
NelibHnua

Tema 8.4.
BblumcneHue
onpefenieHHoro
NHTErpana

nepBoobpasHbiX.  V3yyeHve  npaBuia  BbIYMC/IEHUS
nepBoo6pasHoii

TeopeTnyeckoe 3aHATHE. Heonpep,eneHHb||7| MHTErpan
HeonpefenéHHbIA MHTerpan M ero CBOMCTBA. VHTerpansbl
oT OCHOBHbIX 3N1IeMEeHTapHbIX (YHKLMIA.
HenocpeacTeeHHOe NHTErpupoBaHme

TeopeTuueckoe 3aHsaTme. HaxoaeHve HeonpeaenéHHOro
VHTEerpana MeTo4oM 3aMeHbl NepemMeHHOA

NHTerprpoBaHue YyHKLUMIA METOA0M 3aMeHbI NepemMeHHOMN.
TeopeTuueckoe 3aHaTue. [11oWaab KPUBONMHENHOWA
Tpaneuun. ®opmyna HetoToHa - JleiibHMLa

3afauv, NpvBOAALLME K  MOHATUKO  ONpeAenieHHoro
MHTErpasa - O BbIYUCMIEHUN MOWAAN KPUBOSMHENHOW
Tpaneuuw, 0  nepemeLLeHNn TOUKMW. MoHaTHe
onpeaenéHHoro NHTerpana. I eOMeTPUYECKUIA n
(h3MYeCKMin CMbICN ONpefeNeHHOro uHTerpana. ®opmyna
HbtoToHa-J1elibHMLa

TeopeTuueckoe 3aHaTue. BblUMCNEHME ONpeeeHHOro
NHTerpana

BbluncneHve WHTerpasioB MeTOLOM HernocpeACTBEHHOMO
WHTErpupoBaHus.

TeopeTnueckoe 3aHaTue. BblUMCNEHME oONpeneNeHHOro
VHTEerpasa MeToL0M 3aMeHbl NepeMeHHOM

BbluncneHve NHTerpaioB METOA0M 3aMeHbl MepeMeHHOMN.
MpakTnyeckoe 3aHATHNE Ne 18. PeLueHune 3a/a4
reoMeTpUyecKoro cofepxaHus c NMOMOLLbHO
onpeaenéHHoro NHTerpana
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OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P64, IMNMPytO

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

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

OK 04, OK 05, J1P8, J1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P64, MNMPytO

OK 04, OK 05, J1P8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P64, MPyHO
OK 01, MK 1.2., JIP14, JIP23, J1P24,
NnP25, P26, MP1, MP2, MP3, MP4,

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



MpakTnyeckoe 3aHATUE Ne19. PeLleHwne 3ajau
(PM3MYECKOTO COLEPXKaHMUs C MOMOLLLI0  OMpeAenéHHOro
MHTErpana

Pasgen 9. CTeneHU M KopHU. CTeneHHas pyHKLKUSA

Tema 9.1.
CreneHHas
(OYHKUWA, ee
CBOWCTBA

Tema 9.2.
CBoIiCTBa CTEMEHU
C pauUnoHa/IbHbIM U
AEeACTBUTENbHbIM
rnokasaTenigMm

TeopeTuueckoe 3aHatue. KOpHU N-O CcTeneHn u3
[elCTBUTENbHOrO Yncna

MOHATME KOPHA N-0i CTeNeHN U3 AeNCTBUTENbHOIO YnC/a.
Teopetnueckoe 3aHsTue. DPYHKUMM Yy — ,  UX
CBOWCTBA U rpagiKu.

PyHKUMN Y =N X X CBOWCTBA M rpatnku.

TeopeTuueckoe saHaTne. CBOWCTBA KOPHS N-A CTENEHMN.
CBOICTBa KOPHS N-IA CTEMEHW.

TeopeTnueckoe saHaTne. [1peobpasoBaHme BbIPXKEHUI C
KOPHAMW N-0i1 CTeneHu
Mpeobpa3oBaHne MppaLMOHaSIbHbIX BbIPXXEHWIA.

TeopeTuueckoe 3ausTue. CTEMNEHN C pauMOHAIbHLIM U
AEIZCTBI/ITEIIbeIM nokasarenamm

CTeneHn c UenbIMK nokasatenamu, Ux ceoictBa. CTteneHu
C paunoHabHbIMU U ,Cl,GI7ICTBVIT€fIbeIMI/I nokasarenammn, nx
CBOWCTBa

Teopetnueckoe 3avsTue. CTENEHHbIE, (YHKUWUKN, WX
CBOWACTBa U rpatnku
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MP46, MP64, MPyHO, MPy18
OK 01, MK 1.3., /IP23, /P24, P25,
NP26, MP1, MP2, MP3, MP4, MP5,

MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP64, MPYHO, MPy18

OK 04, OK 05, /IP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP62, MPy6
OK 04, OK 05, /IP8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP62, MPy6,
MPys8
OK 04, OK 05, /IP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP62, MPy6
OK 04, OK 05, /IP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP62, MPy6,
MPy7

OK 04, OK 05, /1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P62, MNMPy6

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



Tema 9.3.
PelleHne
MppauyoHasbHbIX
YPaBHEHUI 1
HEepaBeHCTB

OnpegfeneHue cTeneHHoW (yHKUMKU. CBOWCTBA U rpadmKm
CTerneHHbIX (DYHKLWIA B 3aBUCUMOCTI OT BUAA NOKasaTens
TeopeTuueckoe sanatue. [ papuueckme MeToabl peLLeHns
YPaBHEHWA 1 HEPaBeHCTB, COAepXalinxX CTereHHble
hyHKLMN

["pathnyeckne MeToAb! peLleHns ypaBHEHNA N HepaBeHCTB,
COZiepXaLLUyX CTerneHHble PYHKLUK

TeopeTnueckoe 3aHsTue. PelleHMe wppayMoHaIbHbIX
ypaBHeHWI

PaBHOCW/IbHOCTb  MPPaLMOHa/IbHbIX YpaBHEHWA. MeTogpl
X peLleHus. PeLleHne nppaumyoHabHbIX YpaBHeHWA
TeopeTuueckoe 3aHaTue. PeLUeHNe MppaLVOHaIbHBIX
HepaBEeHCTB

PaBHOCUNBLHOCTL MPpPaLMOHabHLIX HepaBeHCTB. MeTogbl
NX peLeHns. PelleHne nppaunoHanbHbIX HePaBeHCTB

Paspnen 10. MNoka3aTtenbHaa QyHKUMSA

Tema 10.1.
NokasarenbHas
(hyHKUMSA, ee
CcBOICTBa
Tema 10.2.
PelueHwne
NnoKasaTe/lbHbIX
YpaBHEHWIA 1
HepaBeHCTB

TeopeTuueckoe saHaTue. [MOKasaTeNbHble QYHKUMK, WX
CBOWCTBa U rpadmku

CTeneHb C NPON3BO/IbHBIM AENCTBUTE/IbHBIM MOKa3aTesIeM.
Moka3zaTenbHass hyHKLUMSA, ee CBOMCTBA rpatuk.
TeopeTuueckoe 3aHaTUe. PelleHne NoOKa3aTebHbIX
ypaBHEHW

PeLleHve MoKasaTe/bHbIX ypaBHeHuI METOA0M
ypaBHMBaHWSA MOKasaTesel, MeTO4OM BBEAEHMUS HOBOA
nepemMeHHOM.

TeopeTuuyeckoe 3aHATue. PelleHNe nNoOKa3aTe/bHbIX
HepaBeHCTB

PeLLeHNe nokasate/ibHbIX HePaBeHCTB
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MPS55, MP56, MP57, 1NP62, MNP65

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MNP63, MP62,
P65, MNPy8

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, TNP62, MP63,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, TP62, MNP63,
MPy7

OK 04, OK 05, J1P8, J/1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MNP65, MNPy6

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MNP63, MPy6,
MPy7

OK 04, OK 05, J1P8, J1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, IMP63, IMNMPy7



Tema 10.3.
Cucrtemsl
noKasaTte/lbHbIX
YpaBHEHWI

TeopeTunueckoe sanatue. [ papuyeckne MeTofbl peLleHns
YPaBHEHWUI M HEPaBEHCTB, COAepXXalmx MoKasaTe/lbHble
(hyHKUMN

PelleHVe nokKasaTe/lbHbIX YpPaBHEHW W HEepaBeHCTB
(hYHKLUMOHAIbHO-TparyecKUM MEeTOLO0M.

TeopeTuueckoe 3aHATHE, PeLleHune CUCTEM
MoKasaTe/ibHbIX YPaBHEHWI

PeLLeHme cncTeM NoKasaTebHbIX YPaBHEHWI
MpakTuueckoe 3aHATue Ne20. PelleHMe MnokasaTesibHbIX
YpaBHEHWIA, CUCTEM YPaBHEHMIA

MpakTuueckoe saHAaTue Ne21. PelleHWe Mnokas3aTesibHbIX
HepaBeHCTB

Pasgen 11. lorapugmbl. Jlorapupmuyeckas pyHKLUMSA

Tema 11.1.
Norapugm yncna.
CaoiicTBa
norapugmos

Tema 11.2.

TeopeTuueckoe saHaTue. Jlorapum ymncna

MoHaTre norapudma umcna. OCHOBHOE JflorapuMuyeckoe
TOXaecTBO. dopMyna nepexofa OT SIorapudmos No ofHOMY
OCHOBaHWMIO K forapumMaM Mo ApyromMy OCHOBaHWIO.
[ecaTnuHble 1 HaTypasbHble forapudmel. peacTasneHve
norapmqalvla C NpPon3BOJibHbIM OCHOBaHMEM Yepe3 AECATUYHbIE
N HaTypa/ibHblIe.

TeopeTuueckoe saHaTue. CBONCTBA norapugmos
CaoiicTBa norapuntmos. NorapudmmnpoBaHme 7
NnoTeHUMPoBaHNE anre6pav|L|eCK|/|x Bblpa)KeHI/II‘/JI. BbluncneHue
norapmbma yncna C npounseBosibHbIM OCHOBaHUEM
Teopetuueckoe 3aHsaTue. JlorapupmMmuyeckme GyHKUUN,

Jorapudmmyeckie KX CBOICTBA M rpagimKm
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OK 04, OK 05, /1P8, NP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P63, P65,
MPy8

OK 04, OK 05, JIP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TP63, IMNMPy7
OK 04, OK 05, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MPy7
OK 04, OK 05, J1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MNP63, MNPy7

OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TP62, INMPy6

OK 04, OK 05, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, T1P62, MPy6

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



(OyHKUMK, KX
CBOWCTBa U
rpagmkm

Tema 11.3.
MpocTeiiune
norapumMmyeckune
ypaBHeHUS

Tema 11.4.
PeLueHne
norapumMmnyecKmnx
HepaBeHCTB

Tema 11.5.
Cucrtemsl
norapuMUYecKmnx
YpaBHEHNI

NorapumMuyeckas QyHKUMA, ee CBOMCTBa, rpagink

TeopeTuyeckoe 3aHATUeE. I_IpOCTeI\/'ILIJI/Ie
norapumMmnyecKmne ypaBHeH s

MoHATUA  NpOCTEALIMX  NOrapuMUYECKNX  YpPaBHEHWUNA.
OCHOBHbIE TeopeMbl NPUMEHEHUA MEeTO/0B
norapuimMpoBaHuns 1 NOTEHLMPOBAHWSA

TeopeTnueckoe 3aHaTue. PeLIeHWE nOrapuOMUUecKnX
YpaBHEHWI

MeTog 3aMeHbl NepeMeHHbIX

TeopeTnueckoe 3aHsTue. PeLleHMe JlorapupmMmnyeckmx
HepPaBEHCTB
PeLLieHVe norapuMnyecknx HepaBeHCTB

TeopeTuueckoe saHaTue. [ pauueckne MeTofbl peLleHus
YpaBHEHWIA N HEPAaBEHCTB, COAEPXKaLLMX norapugmmyeckmne
(hyHKLMM

PelleHVe norapuMUYeCcKUX YpaBHEHWIn W HepaBeHCTB
(hYHKLMOHANbHO-TpatnyecKUM METOLOM.

TeopeTuueckoe 3aHATHeE. PelleHune CUCTEM
NnorapupMMmUUEcKnX ypaBHEHM
Anroputm peLLeHmns CUCTEMBI YPaBHEHWIA.

PaBHOCU/IbHOCTb ~ IOTaPUMUYECKUX  YPaBHEHUA U
HepaBeHCTB

MpakTuueckoe 3aHAaTMe Ne22. MNMpUMEHeHNe norapugma B
npupoae 1 TeEXHUKe
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MP55, MP56, MP57, MP62, INP65,
MPy8

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P62, MPO3,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MNP62, MP63,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, TP62, MNP63,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, TP62, P63,
P65, MNPy8

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, TP62, MP63,
MPy7

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



Tema 11.6. TeopeTuueckoe 3aHsaTUE. AunddepeHumposaHme

AnddepeHumpoBa  nokasaTenbHOW 1M NOrapuMNYECcKoin PyHKLMIA

Hue BbluncneHne MPON3BOAHbIX nokasaTe/lbHOM 7

MoKasaTeflbHOM M IOrapuMUYEcKoii hyHKLWiA

NOrapuMUYeCKoii

(hyHKUMI

Pasgen 12. MHoXecTBa. /1eMeHTbl Teopuun rpacgos

Tema 12.1. TeopeTuyeckoe saHaTue. MHOXeCTBa

MHoXecTBa MoHaTne MHOXectBa. [loaMHOXecTBO. Onepaunn ¢
MHOXeCTBaMu

MpakTuyeckoe 3aHaTue Ne23. PelleHne npuKnagHbIX
3a/la4 C NOMOLLIbIO OMepaLymin ¢ MHOXECTBaMW.

Tema 12.2. TeopeTuueckoe sansatue. [pagbl
I"padb! MoHaTMe rpadha. CBA3HbLIA rpad, AepeBO, UMK rpad) Ha
M0CKOCTM

MpakTuueckoe saHatue No24. [MpumeHeHue rpadoB K
peLleHnto 3agay

Pasgen 13. 9nemMeHTbl KOMOWUHATOPUKU, CTATUCTUKN U TEOPUUN BEPOATHOCTEN
Tema 13.1. TeopeTuyeckoe 3aHATUeE. OCHOBHble NMoHATUA
OCHOBHbIe KOMOUHATOpMKK. PelueHne 3agady Ha MOACYET uymMcna
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MP55, MP56, MP57, IMP62, MP63,
MPy7

OK 04, OK 05, /1P8, JTIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MPy6, MPytO

OK 04, OK 05, /IP8, NIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MPy2
OK 01, MK 1.3., /IP23, JIP24, JIP25,
NP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MPy2, MPy18
OK 04, OK 05, /IP8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MPy3
OK 01, MK 1.3., /IP23, NIP24, NIP25,
NP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MPy3, MPy18

OK 04, OK 05, J1P8, J1P33, MP28,
MP30, MP31, MP33, MP36, MP37,



MOHATUSA
KOMOWHATOPYKM

Tema 13.2.
BeposaTHOCTb
CoObITKA

Tema 13.4.
AunckpeTHasa
CNyyainHas
BENMYMHA, 3aKOH
ee pacnpegeneHns
Tema 13.5.
3afiaum
MaTemaTnyecKoin
CTaTUCTUKMN

NepecTaHOBOK, COYETaHMI 1 Pa3MeLLEHWIA
MepecTaHOBKW, pa3meLLeHUNs, COYeTaHus.

TeopeTuueckoe saHaTue. BEPOATHOCTb Co0bITUS.
OCHOBHble TeOpeMbl TEOPUW BEPOATHOCTENA

CnyualiHblid onbIT. CnyyaliHoe cobbiThe. [MpocTpaHCTBO
anemMeHTapHbIX  UcxodoB.  Knaccugmkaums  COObITWIA.
BeposaTHOCTb  COObITUA  (KNacCUYecKoe, CTaTUCTUYECKOe
onpegeneHns). [encTtBus Hapg cobbITMSMK.  CnoxeHwue
BEpPOSITHOCTeM  HesaBMCUMMble  COObITMS.  YMHOXEHME
BEPOATHOCTEN. Y C/IOBHAsA BEPOATHOCTb

TeopeTuueckoe 3anaTtue. Popmyna baiieca. Popmyna
bepHynu

dopmyna nOMHON  BeposTHOCTW,  opmyna  balieca.
MoBTOpHbLIE UCMbITaHWA. Dopmyna BepHynnn
MpakTuyeckoe 3aHATHNE Ne 25. [MpumeHeHne
BEPOATHOCTHLIX METOZOB NPWU pPeLleHnn MpPaKTUYECKUX

3aay

TeopeTuueckoe 3aHaTue. JIMCKpeTHas  cnydaiiHas
Be/IMYMHa, 3aKOH ee pacnpeaeneHus

Buabl cnyvaiiHbIX BenuuuH. OnpefeneHve AWMCKPETHOM
CNyYaliHOM BeNNYMHBI. 3aKOH pacnpefeneHuns AUCKPETHOM
CNyyaliHOW BeNMUMHbI. Ee yncnoBble XapakTepucTuku
TeopeTuyeckoe 3aHaTue. 3adayu MaTeMaTU4eCKOMn
CcTaTUCTUKKN.  CTaTUCTUYECKME  XapaKTepUCTUKW  psaa
Hab/t0AaeMbIX JaHHbIX

BapraunoHHbIn pag. [oMroH 4actoT M rucrorpamma.
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MP55, MP56, MP57, MNPy4

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

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

OK 01, OK 03, MK 1.3., JIP23, J1P24,
npP25, NP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP10, MP12, MP13,
MP17, MP18, MP19, MP21, MP36,

. MP42, MP46, P68, MNPy13, MNPy18

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

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



CTaTUCTUYECKME XapaKTePUCTUKU psda  HabnogaeMbixX
[aHHbIX

MpakTuueckoe saHaTue Ne26. CoCTaBleHMe TabnuL K
AnarpamMmm Ha npakTuke

MpakTuueckoe 3avaTtme No27. HaxoXaeHue cpefHUX
XapPaKTEPUCTUK, Ha6f||'0,ﬂ|aeMb|X JaHHbIX Ha MPaKTUKe

Pa3fnen 14. YpaBHeHUA N HepaBeHCTBA

Tema 14.1.
O6Lume MeToab!
peLleHns
ypaBHeHW,
HEepaBeHCTB,
cuCTeM

TeopeTuueckoe 3aHaTue. PaBHOCWIbHOCTb YPaBHEHWIA.
OO6LLUMe METOAbI PELLEHNS YPABHEHWIA, CUCTEM
OnpegeneHns.  OCHOBHble — TEOPeMbl  PaBHOCUJIbHbIX
nepexofax B YypaBHeHusX. O6LWime MeTofbl pelleHus
YPaBHEHWIA: Nepexof, OT paBeHCTBa (DYHKUMIA K paBeHCTBY
apryMeHTOB A/ MOHOTOHHbIX  (DYHKUMA,  MeTos
Pa3/IOKEHNSI Ha MHOXMWTENW, MEeTOf BBEAEHUS HOBO
rnepeMeHHOW, YHKLMOHa/IbHO-TpanyecKnii MeTo4
TeopeTuueckoe saHaTue. PABHOCUIbBHOCTb HEPABEHCTB
OnpegeneHns.  OCHOBHble — TEOPEMbl  PaBHOCWJIbHbIX
nepexofax B HepaBeHCTBaXx.

TeopeTuyeckoe 3aHATHE. '\/leTO,CI| VIHTepBa}'IOB
PelleHMe HepaBeHCTB METOAOM UHTEPBA/IOB
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OK 01, OK 03, INK 1.3., /1P23, J1P24,
npP25, NP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP10, MP12, MP13,
MP17, MP18, MP19, MP21, MP36,
MP42, MP46, P67, MNPy12, NMPy18
OK 01, OK 03, MK 1.3, /1P23, J1P24,
npP25, NP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP10, MP12, MPI,
MP17, MP18, MP19, MP21, MP36,
MP42, MP46, P67, NMPy12, MNMPy18

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, T1P614, TPy1,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP614, MPy1,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP614, MPy1



Tema 14.2.
YpaBHeHUA U
HepaBeHCTBa C
MoAynem

Tema 14.3.
YpaBHeHUA ~
HepaBeHCTBa C
napameTpamu

Tema 14.4.
YpaBHeHuA U
HepaBeHCTBa C
AByMmA
nepeMeHHbIMU

MpakTuyeckoe 3aHATMe Ne28. PelUeHMe HepaBeHCTB
METOA0M NHTEPBa/10B

TeopeTuyeckoe 3aHATUe. YPAaBHEHNA W HepaBeHCTBA C
Moaynem

OnpegeneHve  moayns.  PackpbliTe  mogynda o
onpegeneHnto. MpocTeillne ypaBHEHUSE C  MOAYNEM.
[MpMeHeHne paBHOCW/IbHBLIX MEPEXOLOB B OMpefesieHHbIX
TUNax ypaBHeHW ¢ mogynem. MpocTeilne HepaBeHCTBa C
mogyneMm. [IpMMeHeHVe pPaBHOCW/IbHBLIX MepexofoB B
OnpeneneHHbIX Tunax HepaBeHCTB C MOAYNEM
MpakTuueckoe saHaTue Ne29. PelleHMe YypaBHEHWUI C
Mofynem

TeopeTuyeckoe 3aHATUE. YpaBHeHVIﬂ N HepaBeHCTBa C
napameTpamu

3HaKOMCTBO C napameTpoM. [lpocTeiiluve ypaBHeHWs C
napameTpoM. MpocTelilune HepaBeHCTBa C MapaMeTpoM
MpakTuueckoe sanatue Ne30. PelleHne ypaBHeHWA ¢
napameTpamm

TeopeTnueckoe 3aHaTUe. YPaBHEHMA, HEpaBeHCTBa WU
CUCTEMbI YPaBHEHWI 1 HEPABEHCTB C ABYMS NepeMeHHbIMM

Mpaktuueckoe 3aHaTtme Ne3l. PelweHune  3agad
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OK 04, OK 05, /1P8, JTIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, INP614, NPyl

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP614, MPy1,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP614, MNMPy1,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, NP614, TPy1,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, IMP614, MNMPy1,
MPy7

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

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, IMP614, MNMPy1,

MPy7, NMPy8
OK 04, OK 05, MNP63, MNP66, MNMPy1,



NpuMKnagHoro Xapakrtepa, CBOAALUMXCA K COCTaB/IEHUIO
YpPaBHeHMWiA

MpakTunyeckoe 3aHATUE Ne 32. PelleHne  3agad
MNPUKNagHoOro Xapaktepa, CBOAALLMXCA K COCTaBIEHUIO

2
HepaBeHCTB
MpakTuueckoe 3aHsTme  Ne33.  PelleHne  3ajad
NPUKNagHoOro Xapakrtepa, CBOAALLUMXCA K COCTaB/1IEHUIO 5
CUCTEM YpPaBHEHWI
MpakTuueckoe 3aHaTue Ne34. PellieHe TEKCTOBLIX 3a4a4
MPOECCMOHA/IBHOTO COAepPXKaHUA
2
KoHTponbHan pa6oTa 1
MpomexyTouHasa aTTecTaumnsa (3K3ameH) 6
Bcero: 301
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40

MPy7, MNPy8

OK 04, OK 05, JIP8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MPO3, P66,
MPy1,MPy7, MPy8
OK 04, OK 05, /IP8, J/IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P63, MPGG,
MPy1,MPy7, MPy8, MPy18
OK 01, MK 1.3., /IP23, /IP24, NP25,
NP26, MP1, MP2, MP3, MP4, MP5,
MP6, MP10, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, P63, MP66, MPy1, MPy7,
MPy18



3. YC/N1O0BUNA PEANTNSALNIN MPOITPAMMbBI YHEBHOTI O NPEAMETA

3J/1. MaTepuanbHO-TeEXHNYeCKOe obecreyeHune

[na ocBoeHMs nporpammbl ydyebHoro npegmeta OOly.07 MartemaTnka B
OBIMOY «K3MT» nmeetcs yuebHbli KabUHET «MaTematuka. CTaTUCTUKa».
[MomeLleHMe KabuHeTa OCHALWEHO TMMOBbIM 060pPYAOBaHWEM, B TOM 4uCrie
Creynanm3vpoBaHHOM  y4yebHON  MeGenbld U cpeAcTBaMu  06ydeHus,
HeoOXOAUMbIMM  A4/19  BbIMOSIHEHUA  TPeGOBaHWA K YPOBHKO  MOATOTOBKU
06yyaroLmxcs.
OcHalleHne yyebHOro KabuHerta:
- MOoCafi04Hble MeCcTa Nno KOMMYeCTBY 00yyatoLLMXCS;
- pabouyee MecTO npenojasaress;
- YepTeXXHble MHCTPYMEHTbI: NIMHENKa, 3NIUMC, TPaHCMOPTUR;
- CTepeoMeTpuyecKne Mogen MHOrorpaHHMKOB W Tes BpaLLeHns;
- 3afaHusa ona KOHTPOJIbHbIX pabor;
- npodeccnoHanbHO-0PMEHTUPOBAHHbIE 3aaHus,;
- 9K3aMeHaLMOHHble MaTepuasbl.

TexHMyeckme cpeacTea 006yyeHus:

- MEePCOHa/IbHbIA  KOMMbIOTEP  C  JIMLUEH3MOHHLIM  MPOrpaMMHbIM
06ecrneyeHmnem;

- NPOEKTOP C 3KPaHOM.

3abl:

Bubnuoteka, YMTasbHbIN 3a1 C BbIXOAOM B CETb VIHTEPHET.

3.2. VH(hopmaymnoHHoe obecrieyeHne peanmsaynm nporpaMmmbl

[na peanvsaunn nporpammbl B 6M6notedyHoM oHge OBMOY «K3AMT»
MMETCA MeyaTHble W 3/1eKTPOHHble 06pa3oBaTesfibHble W WH(OPMaLNOHHbIE
pecypcbl Ans UCMob30BaHMA B 06pa3oBaTe/lbHOM MpoLiecce.

3.2.1. OCHOBHbIE UCTOYHUKMU

1. Martematuka: anrebpa u Hayasia MaTeMaTUYeCKOro aHaivsa, reomMeTpus.
Anrebpa 1 Hayana maTeMaTu4eckoro aHanmsa: 10 k.. 6a30BbIfi YPOBEHb: YYEOHUK
B 2 yactax. Yacte 1/ A.l'. Mopgakosuy, N.B. CemeHos, J1.A. AnekcaHaposa, E.J1.
MappaxaeBa. - 2-e u3f., ctep. - Mocksa: lNpocselyeHune, 2022.

2. MaTematuvKka: anrebpa v Hayasia MaTemMaTtMyeckoro aHanmsa, reomeTpus.
Anrebpa v Hayasia matemMatn4yeckoro aHanmsa: 10 K/.: 6a30Bblil YPOBEHb: YYEOHMK
B 2 yactax. Yactb 2/ A.l'. Mopgakosuy, N.B. CemeHos, J1.A. AnekcaHgposa, E.J1.
MappaxaeBa. - 2-e u3f., ctep. - Mocksa : [pocBeLlieHune, 2022.
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3. Marematuka: anrebpa v Hayasia MaTeMaTUYeCKOro aHaavsa, reoMeTpus.
Anrebpa 1 Hayasa maTemMatnyeckoro aHanmsa: 11 k.. 6a30Bblid YPOBEHb: YUYEOHUK
B 2 yacTtax. Yacte 1/ A.l'. Mopakoswny, M.B. CemeHos, J1.A. AnekcaHaposa, E.J1.
MappaxaeBa. - Mocksa: lNpocseLleHne, 2021.

4, Matematumka : asirebpa u Ha4yasia MaTeMaTUYeCKOro aHain3a, reoMeTpus.
Anrebpa 1 Ha4yana maTeMaTu4eckoro aHanmsa: 11 k.. 6a30Bblil YPOBEHb: YYEOHMK
B 2 yacTax. Yactb 2/ A.I'. Mopgakosuy, N.B. CemeHos, J1.A. AnekcaHaposa, E.J1.
MappaxaeBa. - Mocksa: lpocselleHne, 2021

3.2.2. JONONHUTENbHbIE NCTOYHUKUN

1. Boromonos, H.B. MatemaTnka: yuebHUK ans cpegHero
npoeccuoHanbHoro obpasosaHusi/ H. B. boromonos, IN. L. CamolineHko. — 5-e
n3g., nepepab. n gon.— Mockea: W3patensctBo HOpailT, 2024.— 401 c.—
(MpodpeccroHanbHoe o06pasoBaHue). — ISBN 978-5-534-07878-7. — TekcT
ANEKTPOHHbIM /I O6pasoBatenbHad  nnatopma  HOpant  [canT]. —
URL: https://urait.ru/bcode/536607

2. boromonos, H. B. MaremaTuka. 3aayv C peLLleHMsAMU: y4ebHoe nocobue
ANa cpefHero npoteccrMoHaibHOro obpasosaHus / H. B. boromonos. — 2-e u3a,,
uenp. u  gon.— MockBa: W3patensctBo  HOpawnt, 2024.— 755 c. —
(MpodeccnoHanbHoe o6pa3oBaHne).— ISBN 978-5-534-16211-0. — TeKcT:
ANEKTPOHHbIM /I O6pasoBatenbHad  nnatopma  HOpaint  [canT]. —
URL.: https://urait.ru/bcode/544899

3. boromonos, H.B. leomeTpusa: y4yebGHOe nocobuve [ans  CPeaHero
npodeccnoHanbHOro obpasosaHmsa / H. B. boromonos. — Mocksa: M3aTenbcTBo
FOpaiit, 2024.— 108 c.— (MNpodheccnoHanbHoe obpasoBaHme).— ISBN 978-5-
534-09528-9. — TeKCT: 3NeKTPOHHbIN // ObpasoBatenbHass nnatgopma HOpaint
[cairT]. — URL.: https://urait.ru/bcode/536961

3.2.3. IHTepHeT-pecypchl

1 EanHan KOMMekuMm  umdposbiXx  06pa3oBaTefibHbIX  Pecypcos
[@nekTpoHHbIn pecypc] URL: http://school-collection.edu.ru/

2. Poccuiickasti  anekTpoHHast  WKona [DneKTpoHHbId  pecypc] URL:
https://resh.edu.ru/

3. NIHdoypok [SnekTpoHHbIi pecypc] URL: https://infourok.ru/

4. Pewy EIM3 [3nekTpoHHbIin pecypc] URL: https://ege.sdamgia.ru/
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4. KOHTPOJIb N1 OUEHKA PE3YJIbTATOB OCBOEHWNA YHYEBHOI O

KoHTponb  ©

PacKpbIBAlOTCS  uepes

MPEOMETA
OLiEHKa pesynbTaTOB OCBOEHWMSI Y4yeGHOro npeameTa
OVCUMMANHAPHbIE  Pe3ynbTaTbl, HamnpaBfeHHble  Ha

(hopmmnpoBaHMe 0OLMX U NPOGECCUOHANTbHBIX KOMMNETEHLMIA MO pa3genammn TemMam
COoZiepXXaHns y4ebHOro matepumarna.

O6wasa /
npodgeccnoHanbHas
KOMMNETEHLUWNA
OK 01. Bblbupatb cnocobebl
peLueHus 3agau

NpoecCMoHaNbHOM
[eATeNIbHOCTY
NPUMEHNTENLHO K Pa3NiAYHbIM
KOHTEKCTam

Pasgen / Tema

BepeHune
Pasgen 1, Tema 1.2

Pasgen 2, Tema 2.6

Pasgen 3, Tema 3.2

Pasgen 4, Tema 4.7

Pasgen 5, Tema 5.1

Pasgen 6, Tema 6.3, Tema
6.5

Pasgen 7, Tema 7.6, Tema
7.14
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Tnnbl OLEHOYHbIX
MeponpuaTnii

MWHM-COUYMHEHNE
TecTnpoBaHue

YCTHbIN onpoc
MpencTaBneHue  pesynbTaToB
MpaKTU4ecknx paboT

BX0AHOW KOHTPO/b
TecTupoBaHue

YCTHbIl onpoc
MaTeMaTU4eCKNin AUKTaHT
lNpeactaBneHne pesynbTaToB
MpaKTUYeckmx paboT
KoHTponbHasa pabota

YCTHbIn onpoc
lNpenctaBneHne  pesynbTaToB
npaKTUyeckmnx pabot
KoHTposibHas pabota
TecTupoBaHue

YCTHbII onpoc
MaTemaTuyeCKniA OUKTaHT
MMpenctasneHne pesynbLTaTtoB
npakTU4eckmx pabot
KoHTponbHasa paboTta

YCTHBI onpoc

MpeactasneHve  pesynbTaToB
npaKTUYecKnx pabot
TecTupoBaHue

YCTHBIA onpoc
MaTemMaTuyeCKUiA AUKTaHT
lNpencTaBneHne  pesynbTaToB
npakTUyecknx pabot
KoHTponbHasa paboTta
TecTupoBaHue

YCTHbI onpoc
MaTemMaT1yeCcKnin AUKTaHT



OK 03. TnaHunpoBatTb U
peann3oBbIBaTb COBCTBEHHOE
npodgeccnoHanbHoe n
NIMYHOCTHOE pasBuTUe,
npeAnpUHUMATENbCKYHO
AEeATEeNbHOCTb B
npodgeccroHanbHOW  ciepe,
MCNoMb30BaTb  3HaHMS MO
(PMHAHCOBOM rpaMOTHOCTU B
pazINYHbIX YKM3HEHHbIX
CUTyaLmMax

OK 04. AddexTnBHO
B3aMMOAECTBOBATb n
paboTatb B KON/EKTMBE 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 134,
Tema 135

Pasgen 1, Tema 1.1, Tema
1.2, Tema 1.4

Pazgen 2, Tema 2.1, Tema

2.2, Tema 2.3, Tema 2.4,
Tema 2.5, Tema 2.6

Pasgen 3, Tema 3.1, Tema
3.2

Pasgen 4, Tema 4.1, Tema
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MpeacTaBneHne  pesynbTaToB
MpaKTU4eckKmx pabot
KoHTponbHas paboTa
TecTupoBaHue

YCTHbIiA onpoc
MpeacTaBneHne  pesynbTaToB
MpaKTUYecKnx paboT
KoHTponbHas paboTa

YCTHbIn onpoc

MpeacTaBneHne  pesy/bTaToB
MPaKTUYeCcKMX paboT
TecTupoBaHue

YCTHbIn onpoc
MpeacTaBneHne  pesy/bTaToB

MpaKTUYeckmx pabot
KoHTposnbHas paboTa

YCTHbI onpoc
MpeacTaBneHne  pesynbTaToB
MpakTUyeckKmnx pabot
KoHTponbHas paboTa
BX0AHOW KOHTPO/b

MNpefcTaBneHve  pesynbLTaToB
MpaKTUYecKnx paboT
TecTupoBaHue

YCTHbIi onpoc
MaTteMaTnyecKunii AUKTaHT
MpeacTaBneHne  pesy/bTaToB
npaKTUyeckmnx pabot
KoHTponbHas paboTa
KoHTponbHas paboTa
MpeacTaBneHne  pesynbTaToB
MpaKkTUYecKnx paboTt

BX0AHOW KOHTPO/b

MpeactasneHve  pesynbTaToOB
MpaKTUYyecknx paboT
TecTupoBaHue

YCTHbI onpoc
MpeacTaBneHve  pe3ynbTaToB

NpaKTUYecknx pabot
KoHTponbHas pabota

YCTHbIN onpoc
MMpenctaBneHne pesynbLTaToB
MpaKTUYecKnx paboT
KoHTponbHas pabota

YCTHbIN onpoc



OK 05.
YCTHYlO U

OcyulecTBnATh

MUCbMEHHYHO
KOMMYHWMKaLMHO Ha
rocyapCTBEHHOM A3bIKe
Poccuiickoin  ®epepauun ¢
YyUYeToM 0COGEHHOCTEN

4.2, Tema 4.3, Tema 4.4,
Tema 4.5, Tema 4.6, Tema
4.7, Tema 4.8, Tema 4.9
Pasgen 5, Tema 5.1

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

Pasgen 7, Tema 7.1, Tema
7.2, Tema 7.3, Tema 7.4,
Tema 7.5, Tema 7.6, Tema
7.7, Tema 7.8, Tema 7.9,
Tema 7.10, Tema 7.11, Tema
7.12, Tema 7.13, Tema 7.14
Pasgen 8, Tema 8.1, Tema
8.2, Tema 8.3, Tema 8.4

Pasgen 9, Tema 9.1, Tema
9.2, Tema 9.3

Pasgen 10, Tema 10.1, Tema
10.2, Tema 10.3

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

Pasgen 12, Tema 12.1, Tema
12.2

Pasgen 13, Tema 131

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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lNpencTtaBneHne pesynbTaToB
NpaKTUYecKnx paboT
KoHTposnbHas pabota

YCTHbIA onpoc
MpencraBneHne  pesynbTaToB
MPaKTUYeCKMX paboT

YCTHbIA onpoc
MpefcraBneHne  pesy/bTaToB
MPaKTUYeCKMX paboT
KoHTponbHas pabota

YCTHbIn onpoc
lNpeactaBneHne pesynbLTaToB
NPaKTUYecKnx paboT
KoHTponbHasa pabota

KoHTponbHas paboTta
MpencraBneHve  pesy/nbTaToB
MpaKTUYecKrx paboT

YCTHbIn onpoc

KoHTponbHas pabota
MatemaT1yecKnii AUKTaHT
KoHTposbHas paboTa
MNpefcTaBneHve pesynbLTaToB
MpaKTUYecKmx paboT

YCTHbI onpoc
MartemaTnyecKnin AUKTaHT
KoHTponbHas paboTa
MpefcTaBneHne  pesy/bTaToB
MpaKTUYecknx pabot

YCTHbIA onpoc
MpefcTaBneHne  pesynbTaToB
MpPaKTUYecKnx paboT

YCTHbI onpoc

KoHTposbHas paboTa
MaTtemaTnyecKnin ANKTaHT
KoHTposbHasa pabota
lNpeacTasneHne  pesynbTaToB
MPaKTUYecKmx paboT

BX0fHOW KOHTPO/1b

MMpencTaBneHne  pe3ynbTaToB
MpaKTUYecKnx paboT
TecTupoBaHue

YCTHbI onpoc
MaTtemaTn4yeCcKnin ANKTaHT



counanibHOro
KOHTEKCTa

Pasgen 3, Tema 3.1, Tema
3.2

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

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

Pasgen 7, Tema 7.1, Tema
7.2, Tema 7.3, Tema 7.4,
Tema 7.5, Tema 7.6, Tema
7.7, Tema 7.8, Tema 7.9,
Tema 7.10, Tema 7.11, Tema
7.12, Tema 7.13, Tema 7.14
Pasgen 8, Tema 8.1, Tema
8.2, Tema 8.3, Tema 8.4

Pasgen 9, Tema 9.1, Tema
9.2, Tema 9.3

Pasgen 10, Tema 10.1, Tema
10.2, Tema 10.3

Paspgen 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
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MpeAcTaBneHne  pesy/bTaToB
MpakTUYecknx pabot
KoHTponbHasa paboTta
TecTupoBaHue
lNpencTaBneHne pesynbTaToB
MpaKTUYecKmx paboT
KoHTponbHas paboTa
KoHTposbHas paboTta
MpeacTaBneHne  pesy/bTaToB
NpaKTUYecKnx paboT

YCTHbI onpoc
MpenctasneHne  pesynbTaToB
npaKTUyecknx pabot

YCTHbII onpoc

KoHTposbHas pabota
MpenctaBneHne pesynbLTaTtoB
npaKTUyecknx pabot

YCTHbI onpoc
MaTemMaTuyeCKUii OUKTaHT
KoHTponbHas pabota
MpencraBneHne  pesy/bTaToB
npaKTUyecknx pabot

MaTeMaT1yYeCcKni AUKTaHT
KoHTponbHas paboTta
MpencraBneHne  pesynbTaToB
npaKTUyecknx pabot

YCTHBI onpoc

KoHTposbHas paboTta

YCTHbIA onpoc

KoHTposbHas pabota
MNpefcTaBneHne pesynbLTaToB
MpaKTUYeckKmx paboT

YCTHbIn onpoc
MaremaT1yecK1in AUKTaHT
KoHTponbHas paboTa
MpefcTaBneHne  pesynbTaToB
NpaKTUYecKnx paboT
MatemaTuyecKuii AUKTaHT
MpencrasneHne  pesynbTaToB
MPaKTUYecKnx paboT

YCTHbIl onpoc
MatemaTnyecKnin AUKTaHT
KoHTponbHas pabota



MK 12  PaspabatbiBaTb
CXeMbl 3NEKTPOHHbIX
YCTPOICTB Ha OCHOBe

WHTErpaibHbIX CXeM pa3HoiA
CTeMeHN  WHTerpayum B
COOTBETCTBUM C TEXHUYECKUM
3afjaHnem

MK 13. Odopmnatb
TEXHWUYECKYIO [JOKYMEHTALUIO
Ha MpoeKTMpyemble
yCTpOiACTBa

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

Pasgen 1, Tema 1.2

Pasgen 2, Tema 2.6

Pasnen 4, Tema 4.7

Pasgen 7, Tema 7.6

Pasgen 8, Tema 8.4

Paspen 5, Tema 5.1

Pasgen 6, Tema 6.3, Tema
6.5

Pasgen 7, Tema 7.14

Pa3gen 8, Tema 8.4

Pasgen 12, Tema 12.1, Tema
12.2

Pasgen 13, Tema 13.3, Tema
135
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YCTHbIA onpoc
MaTeMaTn4eCcKnin ANKTaHT
KoHTponbHas paboTa

MpeacTaBneHne  pe3ynbTaToB
MpaKTUYecKnx pabot
MpeacTaBneHne  pe3ynbTaToB

MpaKTUyecknx pabot
BX0LHOI KOHTPOSb
YCTHbIn onpoc
MatemaT1yecKnin AUKTaHT
KoHTposbHas paboTa

MMpencTaBneHve  pesynbLTaToB
npaKTUyecknx pabot
lNpeactaBneHne  pesynbTaToB

MpaKkTUYecKnx paboTt
KoHTponbHasa pabota

YCTHbIn onpoc
MpeacTaBneHne  pesynbTaToB
npaKTUyecknx pabot
KoHTponbHas paboTta
KoHTponbHas paboTa

lNpeacTaBneHne  pesynbTaToB
MpaKTUYecknx paboT
TecTupoBaHue

YCTHbI onpoc
MpeactasneHve pesynbTaToB

MpaKTUYecKnx paboT

YCTHbIN onpoc

KoHTponbHasa paboTta
MpencTaBneHne  pesynbLTaToB
NPaKTUYecKnx paboT

YCTHbIn onpoc

KoHTposnbHas paboTa
MpeacTaBneHne  pesynbTaToB
MpaKTUYecKnx paboT
MaTemMaTUyeCKnin JUKTaHT
KoHTponbHasa paboTa
MpenctasneHne pesynbLTaToB
NpaKTUYecKnx paboT

YCTHbIA onpoc
MatemaTnyecKnin AUKTaHT
MpencraBneHne  pesy/bTaToB
NMpPaKTUYeCcKmx paboT

YCTHbIA onpoc
MaTtemaTuyecKnUii ANKTaHT



KoHTponbHas pabota

Paspen 14, Tema 14.4 YCTHbI onpoc
KoHTponbHas paboTa
MpeacTasneHve  pesy/bTaToB
npaKTUYecKnx pabot
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