MWHNCTEPCTBO 06pa30BaHMs 1 HayKn KypcKoil 06nacTu

O6nacTHoe 6HMKETHOE NpPodeccnoHabHOe 06pa3oBaTe/lbHOe YUpeXaeHne
«KypCKuin 3NeKTpoMeXaHNYECKNIA TEXHUKYM»

AOKYMEHT MOAMNCAH EP)KAA}O
INEKTPOHHON NOANMCEHD
CepTudukar: 1356333f6fd03e5651fd53258066b46f TEXHW KyM a
Brapenew; Cokonos Hopwid AnekcaHaposuy
Dencteurenet: ¢ 19.06.2024 no 12.09.2025 |-O A CO KOJ10B

-NOT« [ f» nq:C_H\]_ 2024

PABOYAA NMPOIrPAMMA YYEBHOI O NMPEAMETA
OOTll1y.07 MATEMATUKA

NS cneunanbHOCTU
18.02.04 2neKTpOXMMMYECKOe NPOU3BOACTBO

Mpodunb 06yyeHNs €CTeCTBEHHOHAYUHbIN
YpoBeHb U3yyeHUs yrny6eHHbIN
dopma 06yyeHus OYHas

2024



Paboyas nporpamma paspaboTaHa B COOTBeTCTBUM C PefepasibHbIM FOCYAapCTBEHHbIM
obpasoBate/ibHbIM CTaHAAPTOM CpeAHero o6Llero 06pa3oBaHUs, YTBEPXKAEHHLIM MPUKA30M
MwuHucTepcTBa 06pasoBaHus M Haykm PP o1 17.05.2012 r. Nedl13, un PepepaibHbIM
rocyJapCTBeHHbIM 06pa30BaTe/lbHbIM CTaHAAPTOM CPeAHEero npogecCUoHasIbHOr0 06pa3oBaHuS
no cneunanbHoct 18.02.04 3NeKTPOXMMMYECKOe MNPOM3BOACTBO, YTBEPXKAEHHbLIM MPUKa30oM
MuHucTepcTBa NpocBeLleHnst Poccuiickon ®eaepauyunm ot 21.11.2023 1. Ne 877.

Pa3paboTumK:
npenogasartesib NepBow
KBa/IM(IMKALMOHHOIN KaTeropmm V.. NNoKTnoHoBa

Pabouyasi nporpamma paccMOTpeHa M oaobpeHa Ha 3acedaHum IM(L)K npenopgasatenei
MaTeMaTMYeCKUX W €eCTECTBEHHOHAYUHbIX YYeOHbIX MpPeaMETOB W AWUCUMNANH, MPOTOKON
Ne.£ 0T« /3 » 207,

Mpeacenatens M(L)K H.B. HukonaeHKo

Pabouyas mporpaMmMa pacCMOTpeHa M Of0bpeHa Ha 3acefaHUy MeTOAMYECKOro COBETa,
npotokon Ne ¥ ot «_//_» JIUnJL 20 /f T

Mpeacenatens MeTOAUYECKOTO COBETA

TeXHUKyMa M.A. Ctudpeesa
CornacoBaHo:

3amecTuTeNb AUpeKTopa M.A. Ctudpeesa
3aBefytoLWnii OTAeNeHNEM B.A. LLIkypuHa
CrapLumii meTogucT / MeTOAUCT HO.FO. Kupeesa

Paboyasi nporpaMmMa MepecMOTpPeHa, 06CYXXAeHa M PeKOMeHJ0BaHa K MPUMEHEHUIO B
06pa3oBaTe/lbHOW AeATeNbHOCTU Ha OCHOBaHMM Y4ebHOro nnaaHa no cneynanbHocTn 18.02.04
DNEKTPOXMMMYECKOE NPOU3BOACTBO, OAOOPEHHOr0 neJarorMyeckKUM COBETOM TEXHUKYMa,
NPOTOKO/ Ne oT « » 20 r., Ha3acepaHun M(L)K, npotokonNe ot
« » 20 r.

Mpeaceparens M(L)K

(noanwcs) (N.0.Pammnus)

Paboyas nmporpaMma nepecMoTpeHa, 06CY>KaeHa M peKOMeHAOBaHa K MPUMEHEHWUIO B
06pa3oBaTeNilbHOM AeATENbHOCTU Ha OCHOBaHUWM Y4eGHOro MnaHa no cneuuansHocTy 18.02.04
DNEKTPOXMMMNYECKOe MNPOM3BOACTBO, OAOOPEHHOro MeaarornyeckKMM COBETOM  TEXHUKYMA,
NpPOTOKON No oT « » 20 r., Ha 3acegaHum MN(L)K, npotokon Ne_ ot
« » 20 T.

Mpeaceparens M(L)K

(nognucey) (N.0.Pamunus)



COOEPXAHWE
1. OBLUAA  XAPAKTEPUCTUKA  PABOYEN NMPOIrPAMMBbI

YUEBHOI O MPELMETA ...ttt 4
1.1. MecTo y4yebHOro npeameTa B CTPYKTYpPe OCHOBHOM MNPOGeCCrOHa/IbHON
06pPa30BaATENTbHOM MPOTPAMMDL....c.vvevrerraseesreesieesteessesseessessseesseaeesseesseesseessesseessenss 4
1.2. Llenv v nnaHupyemble pe3y/ibTaTbl OCBOEHUS YH4eOHOro npegmeTa............. 4

2. CTPYKTYPA N COAEP>XAHWVE YYEBHOIO MPEAMETA................ 24
2.1. O6bem yyebHOro npegmeTa v BUAbl YHEOHON PAOOTHL......ccvvveveerieiieerieeneaan, 24
2.2. TeMaTU4ecKnii NnaH n CoaepKaHne YHeOHOr0 NMPEAMETA......ccvverrververeerennn, 25

3. YCN1OBNA PEAJTM3ALUNN TNMPOIPAMMDbI YYEBEHOI O MNMPEOMETA 45
3.1. MaTepuranbHO-TEXHUYECKOE OOECTIEUEHME. ......cecvveeieeeree et e sire e 45
3.2. 'H(hopMaLMOoHHOe 0becneyeHne peanin3aumm MPOrPaMM..........cceeeveevennne. 45

4. KOHTPOJ1b N OLUEHKA PE3YJ/IbTATOB OCBOEHVA YYEBHOI' O
FIPELMET A e 47



1. OBLUAA XAPAKTEPUCTUKA PABOYE MPOIrPAMMBI
YYEBHOI' O NMPEAMETA

1.1. MecTto y4yebHOro npegmeTa B  CTPYKTYpe  OCHOBHOW
npodeccMoHaIbHOW 06pa3oBaTe/IbHOM MpPorpamMmmbl

YuebHbIi npeaMeT «MaTtemaTuKa» SBMSIETC  00s13aTeNbHOM  YacTbHo
006LLLe06pa3oBaTelbHOM NOArOTOBKU OCHOBHOW npodeccroHasibHOM
o6pa3oBaTefibHOM MporpaMmbl - MPOrpamMmMbl MOArOTOBKWN KBa/IMPULIMPOBAHHBIX
pabounx, cnyxawmx no npodeccmm 18.02.04 IneKTPOXMMUYECKOE NPON3BOACTBO.

1.2. Llenu v nnaHupyemble pe3ynbTaTbl 0CBOEHMS y4e6HOro npeameTa

1.2.1 Llenn ocBoeHUs y4ebHOro npegmeTa

CofepXaHve nporpammbl y4ebHOro npegmeTa «MaremaTuKa» HarpaB/ieHO
Ha AOCTMXKEHWe pe3ynbTaTOB €ro M3yyeHWs B COOTBETCTBUM C TpPeboBaHUAMU
®IOC COO c yyeToM npoeccroHanbHon HarpasneHHocTn ®roC Crio.

OCHOBHbIMM  UENAMU  U3ydeHUs yyebHOro npeameta «MaremaTmkax»
ABNAKOTCA  (POPMUPOBAHME MaTEMATUYECKUX MOHATMIA U (YHKUMOHA/IbHOW
MaTeMaTMYeCKOM rPamMoOTHOCTU: YMEHWUA pacro3HaBaTb MaTeMaTUYeCcKne acrekThbl
B peasibHbIX >W3HEHHbIX CUTyaUuusXx W Npu  U3YYeHUU APYrux Yy4debHbIX
NpeAMETOB, NPOSABNEHNS 3aBUCUMOCTEN N 3aKOHOMEPHOCTEN, (POPMYNMpPoBaTb NX
Ha fA3blke MaTeMaTMKM W co3[aBaTb MaTemMaTuyeckue MoAenu, MPUMEHATb
OCBOEHHbI MaTeMaTUYeCKUiA annapar 419 peLleHns NpakTUKO-OpMEHTUPOBAHHbIX
3afa4y, MHTePrNPEeTMPOBaTb N OLEHNBATL NOTyYEHHbIe pPe3y/bTaTbl.



1.2.2INnaHnpyemble pe3ynbTaTbl OCBOEHNSA y4eOHOro npeameTa
Oco60e 3HavyeHne y4eoHbIn nNpeaMeT UMeeT Npu HopMUPOBaHUN 1 Pa3BUTUN OOLLIMX U NPONECCUOHAbHBIX KOMMETEHLNN,
a TaKXXe COOTBETCTBYHOLMX UM pe3ynbTataM 06yyeHns cornacHo ProcC COO.

MnaHupyeMble pe3ynbTaTbl 06yUYeHUN

KomneTteHunn (OK, MK)

OK 01. Bblbupatb cnoco6ebl
peLueHus 3aja4
npogeccroHanbHO

DEeATENIbHOCTU MPUMEHUTENBHO K
pa3nMMyHbIM KOHTEKCTaM

O6uwune
JIP23 - TroTOBHOCTb K TpyAy, OCO3HaHWE LEHHOCTU
MacTepcTBa, TPYAONHO0OVE,;
JIP24 - TOTOBHOCTb K aKTUBHON AeATENbHOCTM
TEXHOMOMMYECKOM W COUMaIbHOM  HanpaBneHHOCTH,

CMOCOOHOCTb  MHUUMUPOBATb,  NJAHMPOBaTb U
CaMOCTOSATENbHO BbINOMHATL TaKyto AedTe/IbHOCTb;
NP25 - wuHTEpeCc K  pa3MyHbIM  clepam

NPoecCMoHaIbHON AesATeNbHOCTM, YMEHMe CoBepLUaThb
OCO3HaHHbIA  BbIGOp  Oyayllen  npodgeccun K
peain30BbIBaTb COOCTBEHHbIE XXM3HEHHbIE M/1aHbI;

MP1 -  camocToATe/NIbHO  (hopmynuMpoBatb W
aKTyanuMsmposaTb  npobnemy, —paccMaTpuBaTb  ee
BCECTOPOHHE;

MP2 - ycTaHaB/MBaTb CYLUECTBEHHbIN MPU3HAK WK

OCHOBaHuUA [A/1  CpaBHEHMs,  Knaccugpukauum wn
0606LLEeHNS;
MP3 - onpegenatb Uenn [eATeNbHOCTW, 3adaBaTb

napameTpbl U KPUTEPUN NX SOCTUXKEHUS,

MP4 - BbIABNATL 3aKOHOMEPHOCTU U NMPOTUBOPEUUNS B
paccMaTpuBaeMbIX ABNEHUSX;

MP5 - BHOCUTb KOPPEKTUBbI B [EATENbHOCTb,
OLleHMBaTb  COOTBETCTBME  pPe3y/nbTaToB  Lienam,
OLeHMBaTb PUCKM NOCNEACTBUM AeATENbHOCTH;

MP6 - pasBuBaTb KpeaTMBHOE MbILL/IEHNE NpU
PeLLEHNI XM3HEHHBIX NPo6neMm,;

MP12 - BbIfBNATb MPUYUHHO-CNEACTBEHHbIE CBA3M U
aKTyanu3uMpoBsaTb 3afady, BblABUraTtb TrUMNOTE3y ee

AvcunnnmHapHblie

MP61 -  BnageHuMe  meTodaMuM  [0KasaTesfibCTB,
aiIropuTMamu peLleHmns 3afay; ymeHue hopmynmpoBaTh
OnpefeneHns, akcuombl W TEOpeMbl, MPUMEHATbL KX,
MPOBOAWTL  [OKasaTeslbHble pacCyXaeHWsa B  Xoje
peLLeHns 3aday;

MP62 - ymeHMe onepupoBaTb MOHATUAMW: CTeneHb
ynucna,  norapuM  uMcnia;  YMeHWe  BbIMOSHATL
BbIUMC/IEHWE 3HAYEHMIN 1 NPeobpa3oBaHNs BbIPaXKEHWI

CO CTereHaMy W forapudmamu, npeobpasoBaHns
[PO6HO-paLMOHaNbHBIX BbIPAXKEHWIA;

nPe3s - YMEHWE  OMepupoBaTb  MOHATUAMMU:
pauMoOHanbHble,  MppaunOHabHbIE,  MOKa3aTeslbHbIe,

CTereHHble, florapumMuyeckue, TPUTOHOMETPUYECKNME
YpaBHEHWS 1 HepaBEeHCTBa, UX CUCTEMbI;

MP64 -ymeHue onepupoBaTb MNOHATUAMU: (YHKLMS,
HenpepbiBHasA (PYHKLUMSA, NPOU3BOAHAsA, NepBoobpasHas,
onpeseneHHbIN WHTerpan,  ymeHue HaxoauTb
MPOV3BOAHbIE  3/IEMEHTaPHbIX  (PYHKLUMIA, WCMONb3YH
CMpaBoYHble MaTepuasbl; WUCCMeLOBaTb B MPOCTEMLLNX
cnyyasX (OYHKUMM Ha  MOHOTOHHOCTb, HAXOAWTb
Hanmbo/bluMe W  HaMMeHbLUMEe 3HaYeHUs  (DYHKLUWIA;
CTPOUTb rpatiuKy MHOrOY/IEHOB C MCMO/Mb30BaHUEM
annapata MaTeMaTUY4ecKoro aHanMsa; MNPUMEHATb
MPOV3BOAHYKO MpW pelleHny 3afa4y Ha [BUDKEHUE;
pelarb  NPaKkTUKO-OPUEHTUPOBaHHbIE  33fayy  Ha
Hanbo/bLUVE N HAMMEHbLLNE 3HAYEHMSA, HA HAXOXAEHVe
MyTW, CKOPOCTN N YCKOPEHUS;



peLleHns, HaxoAUTb aprymeHTbl AN [A0Ka3aTenbCcTBa
CBOMX YTBEPXAEHWIA, 33/laBaTb NapameTpbl U KpUTEPUK
peLueHuns;

MP13 - aHanM3npoBaTb MO/yYeHHbIe B XOA4e peLLeHus
3aflaum  pe3ynbTaTbl, KPUTUYECKM OLEHMBATL  UX
[lOCTOBEPHOCTb, MPOrHO3MPOBaTb U3MEHEHUE B HOBbIX
yCoBUAX;

MP 17 - ymMeTb NepeHOCUTb 3HaHUA B MO3HABATE/IbHYHO
1 NPaKTUYECKYHO 06NaCTU XU3HeLeATeNbHOCTY,

MP18 - ywmeTb WHTErpuMpoBaTb 3HAHUA W3 PasHbIX
npeaMeTHbIX 06n1acTel;

MP19 - BbigsuraTb HOBble UAewn,
OpUTrMHasbHbIe NOAXOAb! N peLLeHNns

npegnarathb

P65 -yMeHue onepupoBaTh NOHATUAMMU:
pauMoHaibHass  (PYHKUMA, MnoKasaTenbHasa  (yHKLUUA,
CTeNneHHasa (OYHKUMSA, forapuipMuyeckas  (yHKLmA,
TPUrOHOMETPUYECKME (YHKLMM, OOpaTHble (YHKLMW;
YMEHVEe CTPOUTb Tpaikm  M3YYeHHbIX  (DYHKLUMNA,
MCNONb30BaTb rPaUKX NPU U3y4eHUU MNPOLIECCOB U
3aBUCMMOCTEN, NPV peLLeHnn 3a4a4d 13 Apyrnx yyebHbIX
NnpegMeToB M 3afay M3 peasibHOW JKM3HW; BblpaXaTb
(hopMynamMm 3aBUCUMOCTU MEXAY BeIMYMHAMU;

P66 -ymeHMe pellaTb TEKCTOBble 3afauM pasHbIX
TMNoB (B TOM YMC/e HAa MPOUEHTbI, JOAN U 4acTu, Ha
[BWKeHVe, paboTy, CTOMMOCTb TOBApOB W YCAYT,
Hasiory, 3afadnm m3 061acT ynpasfieHWUst NNYHBIMK U
CeMeliHbIMM  (bMHaHCamW);  COCTaB/ATb  BbIpaXKeHUs,
YpPaBHEHWNs, HepaBeHCTBa M UX CUCTEMbI MO YCNOBUIO
3afjayn, mUccnefosatb  MONYYEHHOE — pelleHWe U
OLeHMBaTh NPaBAoNoA06HOCTb Pe3y/nbTaTos;

MP67 -ymeHWe onepupoBaTb MOHATUAMWU: CpeaHee
apuhMeTMYECKOE, me/maHa, HambosbLUee n
HavMeHbLLee 3HaYeHus, pasmax, aucrniepcms,
CTaHAAapPTHOE OTK/IOHEHME 4YMC/IOBOrO Habopa; yMeHue
N3B/IEKATD, NHTEPNPeTNPOBaTH NHpopMaLKIo,
NnpefcTaBfeHHyt0 B Tabnmuax, Ha Aguarpammax,
rpamkax,  OTPaXaloLyl  CBOMCTBA  peasibHbIX
MPOLIECCOB M ABMIEHWI; MPeACTaBNATb MH(OpMaLMIO C
nomowppo  Tabnuy v gMarpamM; - UCcnefoBsatb
CTaTUCTMYECKME [aHHble, B TOM YMC/IE C NMPUMEHEHVEM
rpayMyecknx MeTof0B U 3/1eKTPOHHbLIX CPEACTB;

MP68 -ymeHMe onepupoBaTb MOHATUAMWU: CAYyYaiHbIN
ONbIT W CyYaliHoe COObITUE, BEPOATHOCTb Cy4aliHOro
COObITUSA;  YMEHWe  BblUMCNATb  BEPOATHOCTb €



MCNOMNb30BaHMEM TpaUUecKnX MeTOAO0B; MPUMEHSATb
(hopMy/ibl  CNOXEHWUS W YMHOXEHWS BEpPOATHOCTEMN,
KOMOMHATOpHble (hakTbl W (HOPMY/bl NPU  peLleHnn
3afa4y; OuUeHMBaTb BEPOATHOCTU pPeaslbHbIX COObITUIA;
3HAKOMCTBO CO C/lyYalHbIMW BeNUYMHaMW; YMeHue
NPYBOANTL MpPUMEPbI MPOSBIEHNA 3aKOHa 60/bLUMX
yuncen B NPUPOAHBIX N 0BLLECTBEHHbIX ABEHUSX;

MP69 -ymeHWe onepupoBaTb MOHATUAMMU:  TOYKa,
npsiMasi, M0CKOCTb, MPOCTPAHCTBO, ABYIPaHHbIN Yyron,
CKpelymBatoLpecs  npsmMble,  NapaiiefbHOCTb U
nepneHAMKYNsApHOCTb MPAMbIX U MI0CKOCTEN, Yron
MeXay NpsMbIMA, Yrosl MeXay NpsmMoi U NA0CKOCTbHO,
Yron mexgy nnocKOCTAMM, PacCcTosiHWe OT TOYKWU [0
NIOCKOCTW, PacCTOsiHWE MeXAy MPSMbIMK, PacCTOsHWUE
MeXay M/IOCKOCTAMM;  YMeHWe WCMo/b30BaTb  Mpwu
PeleHNN 33fa4 M3YYeHHble (PaKTbl U TEOPeMbl
NNaHUMETPUK; YMeHVE OLEeHMBaTb pa3mepbl 0ObEKTOB
OKpPY>KatoLLLEero Mmpa;

MP610 -yMeHune onepupoBatb NOHATUAMMU:
MHOTFOTpPaHHUK,  CeYeHWe  MHOrOrpaHHuKa,  Kyo,
napannenenvnes, npusMa, nupamuga, urypa wu
MOBEPXHOCTb BpalleHus, UMANHAP, KOHYC, wap, ciepa,
ceyeHVs urypbl BpaLLeHuUs, MI0CKOCTb, KacaroLlasacs
cthepbl, UMNMHAPA, KOHyCa, MNMOWAAb MOBEPXHOCTU
nupamuibl, NPU3Mbl, KOHyCa, UMAMHAPE, NJIOWaib
cthepsl, 06beM Ky0a, NPsSIMOYT0/IbHOT 0
napannenenunega, nupaMuipl, MPU3Mbl, LWIMHAPA,
KOHyCa, Liapa; YMeHUe 1300paxaTb MHOMOrpaHHUKN 1
MOBEPXHOCTW BpALLEHUA, WX CeYeHUs OT pPyKu, ¢
MOMOLLbH YEPTEXHbIX WMHCTPYMEHTOB W 3/1EKTPOHHbIX
CPeACTB;  YMeHVe  pacrno3HaBaTb  CUMMETPUIO B



NPOCTPaHCTBE; YMeHWe pacrno3HaBaTb MpaBu/ibHbIe
MHOTOrpaHHNKW;
MP611- ymeHve onepupoBaTb MOHATUAMW: ABUXEHNE B

MPOCTPaHCTBE, NOA0OHbIE (UrYpbl B MPOCTPAHCTBE;
1CNOMb30BaTb OTHOLLEHWE NJIOLWaAei MOBEPXHOCTEN 1
06beMOB NOLOGHBIX UIryp NPU PeLleHN 3adau;

MP612 - yMmeHMe BbIYUCNATL  TEOMEeTpUYecKune
BE/IMYMHBI (O/MHA, Yros, nnowadb, 06bem, naowaib
MOBEPXHOCTM), WCMONb3YA W3YYeHHble (QOpMy/bl U
METOAb!;

MP613 -  ymeHwe  onepupoBaTb  MOHATUAMMW:
NnpsAMOYronbHas CcucTeMa KOOPAMHAT, KOOPAMHATHI
TOYKM, BEKTOP, KOOPAMHATbl BEKTOpa, CKalsapHoe
npousBefeHve, Yroa Mexay BekTopamu, CymMma
BEKTOPOB, NPOW3BeeHVEe BEKTOPA Ha YMC/O; HaxXo4UTb
C MOMOLWIbKD  M3YYeHHbIX  (POpMyn  KOOpAMHATbI
cepeamHbl 0TPe3Ka, PacCTOsAHWE MEXAY ABYMS TOUKAMU;
MP614 - yMmeHMe BbIGUPaTb NOAXOAALLMA N3YUYEHHbIN
MeTO4  ANA  pelleHns  3ajayn,  pacrno3HaBaTb
maremartuyeckre (hakTbl U MaTeMaTuyeckue Mogenn B
NPUPOAHBIX MU OOLLECTBEHHBIX AB/IEHUSX, B UCKYCCTBE;
YMeHWe  NPUBOAWUTL  MPUMEPbl  MaTemaTuyecKmX
OTKPbITUIA POCCUIACKOM N MMPOBOM MaTemMaTMUUECKON

HayKu;
MNPyl - YMEHME  OMnepupoBaTb  MOHATUAMU:
onpefjeneHve, akcmoma, Teopema, CreiCTBMe, CBOMCTBO,
Nnpu3sHak, [l0Ka3aTe/bCTBO, paBHOCW/IbHbIE

(hOPMY/NIMPOBKM; YMeHVe (OpMyMpoBaTb 0bpaTHOe U
NPOTUBOMO/IOXKHOE YTBEPXKAEHWNE, NPUBOANTL NPUMEpDI
" KOHTpNpUMepbl, 1CMoNb30BaTh mMeTo[
MaTemMaTNyYecKoi NHAOYKUWW, NpoBOANTb



OK 02. Vicnonb3oBaTb
COBpPEMEHHbIe CpefAcTBa MOMCKa,
aHasn3a n NHTepnpeTayun
NHopMaLmn 7
NH(OPMALMOHHbIE  TEXHOMOMNN
ans BbIMO/IHEHMS 3afa4
NpodeccuoHasbHOM
[lesiTe/IbHOCTH

J1P26 - roToBHOCTb M CNOCOGHOCTL K 06pa3oBaHuUto u
CaMo06pa30BaHMIO Ha NPOTAXEHNN BCEW XXN3HU,

MP8 - CMOCOBHOCTb n rOTOBHOCTb K
CaMOCTOATE/IbHOMY ~ MOWCKY  MeTOAOB  peLleHus
NPakTUYecKUX  3aga4y, MPUMEHEHU0  PasINYHbIX
MeTOA0B MO3HaHWS;

MP17 - ymeTb nepeHoCUTb 3HaHWA B NO3HaBaTe/IbHYH
N NPaKTUYECKY0 061aCTU XN3HeLeATeIbHOCTY

[loKa3aTeslbHble PacCyXeHUs nNpu peLleHnn 3agad,
OLieHMBATb JIOMMYECKYHO MPaBUIbHOCTb PacCY)XXAEHWA;
P64 -ymeHWe onepupoBaTb MOHATUAMM: (YHKLMS,
HernpepbIBHasA (MYHKLUA, NPOV3BOAHAsA, nepBoobpasHas,
onpeseneHHbIN NHTErparn, yMeHue HaxoanTb
NMPOU3BOAHbIE  3/IEMEHTAPHbIX  (PYHKUMIA,  UCNOMb3yA
CMpaBOYHble MaTepuasbl; WUCCNeAoBaTb B MPOCTEMLLNX
cyyasx (YHKUMM HA  MOHOTOHHOCTb, HaxXoAWTb
HanmbonblUMe W HaMMeHbLUME 3HAYeHUs  (DYHKUMNA;
CTPOUTbL rpaiky MHOTOY/IEHOB C WCMO/b30BaHUEM
annapara MaTemMaTU4yeckoro aHaim3a; NPUMEHATb
NPOM3BOAHYIO MNpPU peLleHU 3afa4y Ha [BUXKEeHWe;
pewatb  MNPaKTUKO-OPVUEHTUPOBAaHHbIE 3834 Ha
Hambo/bLUVE U HaVMeHbLUME 3HAYeHMsI, Ha HaXOXaeHue
MyTW,CKOPOCTN U YCKOPEHUS;

MP66 -ymMeHMe pellaTb TEKCTOBble 3afayn pasHbIX
TMNOB (B TOM 4YuC/Me Ha MPOLEHTbI, AON W YacTu, Ha
[BWKeHNe, paboTy, CTOMMOCTb TOBapOB W YCAYT,
Hanoru, 3agayv u3 06/1acTv ynpasneHus SIMYHbIMU U
CeMeHbIMW  (PMHAHCaMK);  COCTaB/IATb  BbIPXKEHUS,
ypaBHEHUS, HepaBeHCTBA W UX CUCTEMbI MO YCNOBUIO
3afayn, muccnefosaTb  MOJMYYEHHOE  peLleHve U
OLeHMBaTb NPaBLoNoLO6HOCTL pe3y/bTaTos;
MP67 -ymMeHne onepupoBaTb MNOHATUAMMN:
apumMeTNYeCKOe, MefunaHa, HanbosbLuee 7
HavMeHbLLee 3HayeHms, pasmax, aucnepecus,
CTaHJapTHOe OTK/IOHEHME YMCNOBOro Habopa; yMeHue
N3B/eKatb, NHTEPNPEeTMPOBaTL NH(opMaLuio,
npefcTaBfeHHyt0 B TabnuMuax, Ha Auarpammax,
rpamkax,  OTpaXaloLlytd  CBOWCTBA  peasibHbIX
MPOLLECCOB W SABMEHWUIA; NPEACTaBNATb MH(OPMaLUIO C

cpeaHee
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nmoMoLiblo  Tabouy, WM gmarpamm;  UCCefoBathb
CTaTUCTUYECKME AaHHbIE, B TOM YuC/ie C NPUMEHEHNEM
rpagnyecKnx MeTof0B Y 3/1IEKTPOHHbLIX CPEACTB;

MP68 -ymMeHMe onepupoBaTb MOHATUMAMMW: Cy4YalHbIN
ONbIT U C/lyYailHOe COObITVE, BEPOATHOCTL C/ly4YaiHOro
COObITWS;  YMEHWe  BbIYUC/ATb  BEPOATHOCTb  C
NCNONb30BaHNEM TpaUyecKUX MEeTOAOB; MPUMEHATb
(hOpMy/ibl - CNOXEHUA U YMHOXEHWUS BEPOSTHOCTER,
KOMOMHATOPHble (akTbl U (HOPMY/bl MPU  PeLLeHnN
3afla4y; OUeHMBaTb BEPOSITHOCTM peasbHbIX COObITWIA;
3HAKOMCTBO CO CNy4alHbIMK  BeNUYMHAMK;  YMEHWe
NMpPUBOAUTL MPUMEPbl MPOSABNEHUA 3aKOHa 60/bLINX
yumcen B NPUPOAHBIX N OBLLECTBEHHbIX ABMEHUSAX;

MPy4 - ymeHve CBOGOAHO OMepvpoBaTb MOHATUAMM:
coyeTaHvie, MepecTaHOBKa, YMCNO COYETaHWUIA, YMC/O
MepecTaHOBOK; OGMHOM HbIOTOHA; YMeHVEe NPUMEHATb
KOMOMHATOPHbIE (aKTbl U PaCcCyXXAeHUA ONA peLleHns
3ajau;

MPytO - ymeHne  onepupoBaTb  MOHATUAMMW:
HenpepbIBHOCTb  (DYHKUMKW,  aCUMNTOTbl  rpaguka
(byHKUMK, nepBas M BTOpas MNPOM3BOAHAA (YHKUWK,
reoMeTPUYECKNA U (DM3NYECKUIA CMbICTT MPOU3BOLHON,
nepBoo6pasHas, OnpefeneHHbIA  UHTerpan; yMeHue
HaxoAuTb acUMMTOThbl rpagmka (yHKUWKW; YMeHue
BbIYACNATL  MPOM3BOAHBbIE  CYMMbl, MPOU3BELEHNUS,
4aCTHOr0O M KOMMO3ULMW  (DYHKUMA,  HaxXoAuTb
ypaBHeHWe KacaTe/lbHON K rpatnky (yHKLUK;

yMeHue 1NCMOo/b30BaTh MPOU3BOAHYHO ans
ncenefoBaHna YHKUMIA, AN HAXOXAEHUA HaUNy4LLIero
PelleHns B MNPUKNa4HbIX, B TOM 4WCfe COouuaibHO-
9KOHOMMWYECKMX U (PM3MYeCKUX  3afjadvax, AN



OMpefeneHns CKOPOCTM U YCKOPEHWS;  HaxXoauTb
nnowaanm v 06beMbl (Uryp C MOMOLLBID WHTErpana;

NpVBOAUTb npvimMepsbl maTemMaTn4yecKoro
MOZE/NIMPOBaHNA C MOMOLLbLIO  AndepeHUmabHbIX
ypaBHeHW;

MPyl12 - ymeHue cBOGOAHO OMEPVPOBATb MOHATUSMM:
cpefHee apu(MeTUYecKoe, MefuaHa, Hambosbliuee U
HaVMeHblLLee 3HayeHwus, pasmax, fmcnepcus,
CTaHZapTHOe OTK/IOHeHWe f/19 OrnucaHua YMCIOBbIX
[aHHbIX; YMEHWe 1CCNeaoBaTh CTaTUCTUYECKUE JaHHbIe,
B TOM 4uC/ie C NPUMeHeHVEeM rpafuyecKMx MeToA0B U
3/IEKTPOHHbIX  CPeACTB;  rpauyeckn  UCCnefoBaTb
COBMECTHble HabNoAeHNs C MOMOLLUbK  AmarpaMm
paccenmBaHus ¥ NIMHEHON perpeccuu;

MPyl13 - ymeHMe HaxoAuTb BEPOSITHOCTM COObITWI C
NCMONb30BaHMEM TpaUyecKnx MeTOLO0B; MPUMEHATb
ANA peLleHns 3a4ay (hopMy bl CIOXEHUS Y YMHOXEHMS
BEpOATHOCTEW,  (opMyny  MOMHOM  BEPOSITHOCTM,
(opmyny  BepHynnu, KOMOMHATOPHblE  (HaKTbl  ©
(hopMysibl;  OLEHMBATb  BEPOATHOCTU  peasibHbIX
COObITUIA; YMEHMe OMepupoBaTh NOHATUAMMK: ClyYaiiHas

BENNYMHA, pacnpegeneHve BEpPOSATHOCTER,
mMaTeMaTU4ecKoe OXMAaHve, AUCrepcust U CTaHAapTHOe
OTK/IOHEHWE  CNyYalHOW  BE/IMYMHBI,  PYHKLWK

pacnpefenieHMss M MIOTHOCTM  PaBHOMEPHOrO,
MoKasaTeNbHOr0 U HOPMaTbHOTO  pacrnpefeneHuii;
YMeHMe  WCMONb30BaTb  CBOWCTBA  M3YYEHHbIX
pacnpefeneHwidi A1 pelleHns 3afad; 3HaKoMCTBO C
MOHATMAMW:  3aKOH  GOMbLUMX  uucen,  MeToabl
BbIOOPOYHLIX  WUCCNEA0BaHWA;  yMeHWe  NPUBOAUTL
MPUMepbl  MPOSIBNEHMS  3aKOHA GOMbLUMX 4ucen B



MK 2.5. PaccunTbiBaTb TEXHUKO-
3KOHOMUYECKME nokasartenu
TEXHO/I0rMYecKoro npotlecca.

MP28 - BnafeTb pasnMyHbIMK Cnocobammn 06LLEHUSA 1
B3aMMOAENCTBUS;

MP31 - noHMMaTb WM WCMONb30BaTb MPEnMYLLECTBA
KOMaHAHOW 1 MHAMBUAYa/IbHOW paboThl;

MP33 - npuvHUMaTb LN COBMECTHOWN AeATeNbHOCTMH,
OpraHv30BbIBaTb U KOOPAMHUPOBATL [AENCTBMA NO ee
LOCTUDKEHWIO: COCTaB/IATb nnaH [evcTBuNM,
pacnpefensitb poan C y4eTOM MHEHWUMA YYaCTHUKOB
06cyxaTb pe3ynbTaTbl COBMECTHOW PaboThl;

MP36 - KOOpAMHMPOBATL W BLIMOMNHATL PaboTy B
YC/IOBUAX peanbHOro, BUPTYa/IbHOTr 0 7
KOMOVMHMPOBAHHOIO B3aUMOJENCTBIS;

MP37 - ocyLlecTBNATb MO3UTMBHOE CTpaTernyeckoe
noBefeHne B PasNYHbIX CUTyaumsX, MPOABAATH
TBOPYECTBO U BOOGpaXKeHWe, ObITb MHULMATUBHBIM;
MP55 - npuHMMaTb MOTMBbLI W aprymeHTbl APYrux
NIOJeN Npy aHanmn3e pesy/bTaToB [edaTe/lbHOCTH;
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NPUPOAHbLIX Y 06LLECTBEHHbIX SBMEHUSX;
MPy18 - ymeHve MofennpoBaTth peasibHble CUTYaUNnN Ha

A3blke  MaTeMaTWKW,  COCTaBNATb  BbIPaKEHWs,
YpaBHEHUs, HEpPaBeHCTBA U MX CHUCTEMbI MO YC/OBUIO
3afaun,  UCCnefoBaTb  MOCTPOEHHblE  MOAENM ¢
1CMO/b30BaAHNEM annapara anreépbl,

MHTEPNPeTMpPOBaTh MO/YYEHHbIN pe3y/bTaT, CTPOUTb
mMaTemMaTuyeckmne MOLENN C MOMOLLLIO FeOMETPUYECKNX
MOHATUA W BEMIMYMH, pellaTb CBA3aHHble C  HUMMU
npakTUYeckne 3afayn; COCTaBNATb BEPOSATHOCTHYHO
MOfeSlb U MHTEPNPeTUPOBaTb MOJYYEHHbIN pPe3ynbTarT;
peLuaThb npuKnagHble 3agaum cpeacTeaMu
mMaTemMaTuyecKoro aHanvMsa, B TOM 4uc/ie COLMasbHO-
3KOHOMMYECKOro 1 (h13nyeckoro xapakrepa

nee1 - BlajeHne  MeTogaMmum  [0KasaTesibCTB,
aIropUTMamMm peLLeHnsa 3agad; ymMeHve (opMyivpoBaTh
onpefeneHns, akCUOMbl U TeOopeMbl, NPUMEHATb WX,
NpoBOAUTL  [OKas3aTeflbHble pPacCyXieHWsa B  Xofe
peLleHuns 3aay;

MP62 - ymeHWe onepupoBaTb MOHATUAMW: CTEMeHb
yucna, florapuM  uYUCNa;  YMEHWe  BbIMOJIHATL
BbIUMC/IEHME 3HAYEeHUI N NPeobpa3oBaHUsA BblPaXKEHNI
CO CTerneHAMM W norapumamu, npeobpasoBaHUs
[POGHO-PaLMOHaNBbHBIX BbIPAXKEHNIA;

MP63 -yMeHue onepupoBaTb NMOHATUAMMU:
paunoHabHble,  MPpauMoHasbHble,  MOKasaTesflbHble,
CTEreHHble, fI0rapuMUYecKme, TPUrOHOMETPUYECKUE
YypaBHEHUS 1 HepaBEeHCTBA, UX CUCTEMbI

MP64 -ymeHue onepupoBaTb MNOHATUAMMK: (PYHKLUNS,
HenpepbIBHas (hYHKUWSA, NPOM3BOAHasA, nepBoobpasHas,
onpeseneHHbIN NHTErpan; yMeHwue Haxo4uTb



MP56 - npusHaBaTb CBOe MpaBO M MpaBo ApYyrux
NHOAEN Ha OLLMOKW;

MP57 - pa3BuBaTb CMOCOBGHOCTb MOHUMATb MUP C
no3uuun Apyroro Yenoseka

MPOM3BOAHbIE  3MEMEHTAPHbLIX  (YHKLWIA, UCMONb3ys
CMpaBOYHblEe MaTepuasbl; MUCCNefoBaTb B MPOCTEMLLIMX
cnyyasix  (YHKUMM HAa  MOHOTOHHOCTb, HaxoAMTb
HanGoMblUME W  HAMMEHbLLUWE 3HAYeHWUs  PYHKLWIA;
CTPOWUTb TpadUKM MHOFOYNEHOB C WCMOMb30BaHMEM
annapata MaTemMaTU4YecKOro aHanusa; MpPUMEHNTh
MPOM3BOAHYIO MPX  PELUeHNM 3aflad Ha  [BVDKEHVE;
pellaTb  NPaKTUKO-OPMEHTUPOBaHHbIE  3afaduM  Ha
HanGO/bLUVE Y HAUMEHBLLIVE 3HAYEHUS], HA HAXOX/EHe
MyTW,CKOPOCTMN U YCKOPEHWS;

MP65 -yMeHune onepupoBaTb NOHATUAMMU:
pauMoHanbHas  (PYHKUMA, rnokasaTeflbHas — (PYHKUMS,
CTeneHHas (hyHKUMA, norapudmmyeckas  QyHKLmMS,

TPUrOHOMETPUYECKME (YHKUMM, 0OpaTHble (YHKUWMK;
YMeHMe CTPOUTb TpauKu  U3YYeHHbIX  (DYHKLUMNA,
MCNONb30BaTh rpaPuky MpU U3yYeHUU MPOLLECCOB U
3aBMCUMOCTEN, NPU peLleHnn 3a8a4 13 apyrux yyebHbIx
NnpeamMeToB WM 33fay U3 peaslbHOM >KU3HW; BblpaXKaTb
(hopmyiaMu 3aBUCUMOCTU MeXy BeNNYnMHaMu;

MP69 -ymeHMe onepupoBaTb MOHATUAMU: TOUK3,
npsamMas, NJ0CKOCTb, MPOCTPAHCTBO, ABYrPaHHbIN yron,
CKpelLMBaloLLMeca  NpsMble,  MNapaiienbHOCTb U
NeprneHanKyNsapHOCTb MPAMbIX W MOCKOCTEN, Yrof
MeXay NpsMbIMK, Yron MeXay NpsiMoi 1 NIOCKOCTbHO,
Yyron Mexay M10CKOCTAMW, PacCTosiHWE OT TOYKU [0
MN/IOCKOCTK, PaccTosHMe Mexay npsMbIMU, PacCToAHMe
MeXay MIOCKOCTAMW; YMEHMe WCMofb30BaTbh MNpu
pelleHnn  3adad  M3y4yeHHble (aKTbl U TeOopeMbl
NNaHUMETPUKN; YMEHUE OLEHMBaTb pasMepbl 06BLEKTOB
OKpY>KatoLLLero Munpa;
MP610 -yMeHue

onepuposaTb NOHATUAMMW.
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MHOFOrpaHHUK,  CeYeHWe  MHOrorpaHHuKa,  Kyo,
napasinenenunes, npusma, nupamuga, durypa u
MOBEPXHOCTb BpaLLeHns, LMIMHAP, KOHYC, Lwap, chepa,
CeyeHMs (Urypbl BpaLleHWs, MI0CKOCTb, KacaroLasncs
ctepbl, UWNMHAPA, KOHYyCa, nowanb MOBEPXHOCTM
nupamugpel, NPU3Mbl, KOHYCa, UWAMHAPaE, Maowanb
cthepsl, 06beM Ky0a, NPSIMOYTO/IbHOIO
napaninenenunea, nupaMuabl, MNpU3Mbl,  LWIUHAPA,
KOHyCa, Lapa; YMeHve u1306paxarb MHOTOrpaHHUKN U
MOBEPXHOCTW BpaLleHWsi, WX CeYeHWs OT pyku, C
MOMOLLbKO YEPTEXHbIX MHCTPYMEHTOB U 3/1EKTPOHHbIX
CPeAcTB; YMeHMe pacro3HaBaTb  CUMMETPUIO B
MPOCTPaHCTBE;, YMEHWe pacno3HaBaTb MpaBW/IbHble
MHOTOrpaHHUKW;

MP611- ymeHue onepupoBaTb NOHATUAMU: ABUXKEHNE B
NPOCTPaHCTBE, MOAOOHbIE (Urypbl B MPOCTPAHCTBE;
MCNONb30BaTb OTHOLLEHME MAOLWaeii NOBEPXHOCTEN U
06LEMOB NOA0GHLIX Mryp Npu peLLeHnn 3agay;

MP612 -  yMeHWe BbIMUCNATL  FeOMETPUYECKue
BeNMYMHbI (81MHA, yron, nuowans, obbem, niowans
MOBEPXHOCTU), WCMOMb3yA WU3YYeHHble (OpMY/bl U
MeTOfbl;

npe613 - YMEHMe  onepupoBaTtb  MOHATUAMM:
NPAMOYrofibHas CUCTeMa KOOPAWMHAT,  KOOPAMHATbI
TOYKKW, BEKTOP, KOOPAMHATbl BEKTOpa, CKaspHoe
npomu3BefleHWe, Yron Mexay BekTopamu, CymMma
BEKTOPOB, MPOM3BEAEHME BEKTOpPA Ha YMC/IO; Haxo4uTb
C TMOMOLbIO  M3Y4YeHHbIX  (DOPMy/N  KOOPAUHATbI
CepefVHbl 0TPe3Ka, PaccTosHNe MeXay ABYMSA TOUKaMu;
MP614 - yMeHue BbloMPaTb MOAXOAALUMIA N3YUYEHHBIN
METO4  4NA  pelleHWs  334ayn,  pacrio3Hasatb



maremaTnyeckme (hakTbl U MaTeMaTU4YecKue MOoLenn B
NPUPOAHBIX W OOLLECTBEHHbIX SBMEHUSX, B UCKYCCTBE;
YMEHVE  MPUBOAWTL  MPUMEPbl  MaTeMaTUYecKMX
OTKPbITUIA POCCUIACKOM W MMUPOBOW MaTeMaTUUECKOM
HayKw;

MNPyl - YMEHME  OMNepupoBaTb  MOHATUAMM:
onpefeneHune, akcmoma, Teopema, CMiefiCTBue, CBOICTBO,
NnpusHak, [l0Ka3aTenbCTBo, paBHOCW/bHbIE

(hOPMYNNPOBKKM; YMEHUe (OPMYNMpoBaTL 06paTHoe U
NPOTMBOMO/IOXKHOE YTBEPXKAEHWNE, NPUBOAUTL NPUMEPBI
n KOHTpNpUMepbl, NCMonb30BaTh MeToA
maTeMaTn4ecKoi NHAYKLUAW, NnpoBOANUTbL
[lOKa3aTe/NbHble PaCCYXKAEHNA Npu  pelleHnn 3ajad,
OLieHMBaTb NIOMMYECKYHO NPaBuIbHOCTb PaCcCYXeHNI;
MPy2 - ymeHve onepupoBaTb MOHATUAMWN: MHOXECTBO,
NMoAMHOXECTBO, Onepaumn Haj, MHOXeCTBaMW; yMeHue
1CNO/b30BaTh TEOPETUKO-MHOXECTBEHHbIN annapar s
ONMUCaHWs peanbHbIX MPOLECCOB W ABNEHUA W Npw
pelleHny 3afa4v, B TOM 4uCNe M3 Jpyrux y4yebHbIX
npeameTos;

MPy3 - ymMeHvWe onepupoBaTb MOHATUAMU: rpad,
CBA3HbIN rpad, AepeBO, UMK/, rpaf Ha MI0CKOCTH;
yMeHWe 3afaBaTb M ONUCbLIBATL Trpadbl pasnnyHbIMU
criocobamu; MCnonb30BaTh rpadbl NPy peLLeHnm 3ajay;
MPy4 - yMmeHune cBOGOAHO OMNepupoBaTb MOHATUAMM:
coyeTaHue, MEpPecTaHOBKa, YMUCNO COYETAHWA, 4MUCNO
MepecTaHOBOK; 6MHOM HblOTOHa; yMeHWe MNPUMEHSATb
KOMOWMHATOPHbIE (haKTbl U PACCYXXAEHUS N1 peLleHuns
3afay;

MPyS - ymMeHWe onepupoBaTb NOHATUAMWN: HATypasibHOE
yucno, LUENoe  4ucno,  OCTaTok Mo MOAYNH,
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pauMoHasibHOE  4uClo,  MppauMoOHasibHOe  YuMCro,
MHOXECTBA HaTypa/ibHbIX, LEMbIX, paunoHaIbHbIX,
[ENCTBUTENbHBIX  YMCeN;  YMEeHWe  UCMO/b30BaTb
NPU3HaKK eNIMMOCTUN, HAUMEHbLUWIA OBLLNIA AeNUTeNb W
HaMMmeHblUee obLlee KpaTHoe, anroputMm EBkanga npu
peleHnn  3afay;  3HaKOMCTBO  C  PasIMyHbIMK
MO3VLMOHHBIMU CUCTEMAMW CUUCTIEHNS;

MPy6 - ymeHMe CBOGOAHO OMEPMPOBaTb MOHATUSMM:
CTeneHb C Le/bIM MoKasaTeneM, KOpeHb HaTypasibHOM
CTENeHW, CTereHb C paumMoHasbHbIM  MOKasaTesnem,
CTerneHb  C  AeACTBUTENbHbIM  (BELLECTBEHHbLIM)
rokasarefieM, fIorapuMmM uYuUcna, CUHYC, KOCUHYC W
TaHreHC NPOU3BO/ILHOMO YMCha;

MPy7 - ymMeHWe onepupoBaTb MOHATUAMW: TOXAECTBO,
TOXJECTBEHHOe npeobpa3oBaHue, ypaBHeHwe,
HepaBeHCTBO, CWUCTeMa YpPaBHEHWA W HepaBeHCTB,
PaBHOCW/IbHOCTb YPaBHEHWIA, HEPaBEHCTB W CUCTEM,
pauuoHasbHble,  MppaunoHabHble,  MoKasaTefbHble,
CTENeHHble, Norapummyeckmne, TPUTOHOMETPUYECKUE
YpaBHEHWS, HepaBeHCTBa M CUCTEMbI; YMEHWE peLlaThb
YpaBHeHUs,, HepaBeHCTBa W CUCTEMbl C MOMOLLbIO
pasNIMYHbIX MPUEMOB; peLlaTb YpaBHeHUs, HepaBeHCTBa
N CUCTEMbl C MapameTpoM; MNPUMEHSATb YpaBHEHMS,
HepaBeHCTBa, nx CUCTEMBI ans peLleHuns
maremMaTMyecKmMx 3afa4y W 3afad4 U3 Pas’/InyHbIX
o6nacTelt HayKu 1 peasibHOMN XN3HW;

MPyKO - ymeHre  onepupoBaTb  MOHATUAMU:
HenpepbIBHOCTb  (DYHKUMK,  aCUMMTOThbl  rpaguka
(PyHKUMKW, MepBas M BTOpPas MPOM3BOAHASA (YyHKLUK,
reOMeTPUYECKU N (IU3NYECKUIA CMbICNT MPOU3BOAHONA,
nepBoobpasHas, OnpeAeneHHbIn  WHTerpai; ymeHue
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HaxoAuTb acuMNTOTbl rpauka (QYHKUMW, YMeHUe
BbIYMCNATL  MPOW3BOAHbIE  CYyMMbl,  MPOWU3BEAEHUS,
YaCTHOrO W KOMMO3WUMM  (DYHKUMIA,  HaXOAWTb
YpaBHeHWe KacaTe/lbHON K rpatnky (hyHKLUK;

yMeHve 1CNoNbL30BaTh MPOU3BOAHYIO ans
1ccnefoBaHNsa PYHKUMIA, 419 HAXOXKAEHWA HaUTYyYLLEero
PeleHns B NPUKIAAHbIX, B TOM 4WC/E COLMa/IbHO-
9KOHOMMYECKMX W (DM3NYeCKUX  3agadax,  [And
OnpefiefleHNsi CKOPOCTM U YCKOPEHWS;  HaxXoAuTb
nnowaan n o6bembl (Uryp C MOMOLLBbIO WHTErpana;

NpUBOANTL npumepsl MaTeMaTM4ecKoro
MOJENMPOBaHNS C MOMOLLbID  AnddepeHUmManbHbIX
YPaBHEHWNA;

MPyl4 - ymeHMe CBOGOAHO OMEPMPOBaTb MOHSATUAMMU:
TOYKa, MpAMas, MAOCKOCTb, MPOCTPAHCTBO, OTPE3OK,
Nyd, NAOCKWIA Yron, ABYrPaHHbIA Yron, TpexrpaHHbIN
yron, rnepecekaroLmecs, napasnenbHble 7
CKpeLluBaloWnecs  npsamble,  napannenbHocTb U
NeprneHanKynsapHOCTL  MPAMbIX U MIOCKOCTEN, yron
MeXay MpsMbIMKU, YTon Mexay MpsMOR W MI0CKOCTbIO,
Yrosi Mexay MnioCKOCTAMM; YMeHVe WMCMosb30BaTh Mnpu
pelleHMn  3agad  M3yyeHHble (aKTbl U TEOPeMbl
NIaHUMETPUKN; YMEHVE OLeHMBaTb pa3Mepbl 0ObEKTOB B
OKpYXatoLLeM MUpe; YMeHWe OMnepupoBaTh MOHATUAMU:
MHOrOrpaHHWK, CeYeHVe MHOrOrpaHHVKa, NpaBUbHbIV
MHOFOrpaHHVK, npu3Ma, nupamuga, ¢urypa u
MOBEPXHOCTb BpaLLEHUs, UMINHAP, KOHYC, Lwap, ciepa,
pa3BepTKa MOBEPXHOCTU, CEYEHNA KOHYCa U LUIMHAPA,
napaanesnibHble 0CM WM OCHOBAHWIO, CeYeHue LIapa,
M/IOCKOCTb, KacaroLllaacs cdepbl, LUAMHAPA, KOHYCa;
YMeHMe CTPOUTb CeYeHne MHOrOorpaHHUKa, 130bpaxarb



MK 3.1. Bectn yder pacxoga JIP14 - oco3HaHVWe /NMYHOrO BKafga B MOCTPOEHME
YCTOMYMBOrO BYyAYLLEro;

NCNoJib3yeMbIX
BCMomMorarenbHbIX

CbIpbsi,
MaTepuanos,

np25

NHTEepec

K

pa3nnyHbIM
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MHOrOrpaHHUKN, (Urypbl 1 NOBEPXHOCTM BpaLleHus, nX
CeyeHUs,, B TOM 4uMC/e C MOMOLLbHD 3/IEKTPOHHBIX
CPeAcTB; YMeHVe NPUMEHSTb CBOMCTBA FeOMETPUYECKNX
(uryp, camocTosTe/IbHO (JOpPMyNIMpoBaTb OMNpeaesieHns
n3yyaembIx (Uryp, Bbl4BUraTb rMnoTesbl O CBOMCTBaX U
npr3HaKax reomMeTpuyeckmx guryp, 060CHOBbLIBATL U
ornposepratb MX; YMeHWe MpoBOAUTb KnacCUhuKaLumio
(uryp nNo  pas/iMyHbIM  MPU3HaKam,  BbINOMHATb
HeobXoaVMble LOMONHUTENbHbIE MOCTPOEHNS;

MPy15 - ymeHne CBOGOAHO OMEPMPOBATb MOHATUSMM:
nnowaas Qurypbl, 06beM QUrypbl, BeNMYMHA YIa,
paccTosiH/ie OT TOYKM [0 M/I0CKOCTM, PacCTofHue
MeXAy MPAMbIMK, PAcCTOSAHWE MeXAy MI0CKOCTAMN,
nnowaas cgepbl, Naowanb MNOBEPXHOCTU NUPaMUAbI,
npu3Mbl, KOHyCa, unimHapa,  0bbem  Kyo0a,
NPSAMOYTO/IbHOI0 napannenenvnesa, nupamuael,
npusmbl, LUMANHAPA, KOHYCa, LUapa; YMeHWe HaxoauTb
OTHOLLIEHVE 06bEMOB NOA0BOHBIX (UrYp;

MPy16 - ymeHMe CBOGOLHO OMepupoBaTb MOHATUAMMU:
[BVKEeHWe, napanfiefibHblil  NepeHoc, CUMMETPUS Ha
M/I0OCKOCTU 7 B MPOCTPaHCTBE, noBopOT,
npeobpasosaHne Nofobus, NoAobHbIe (Urypbl; YMeHMe
pacrno3HaBaTb paBHble W MNOJOGHbIE Urypbl, B TOM
ynucne B MNPUPOAE, WCKYCCTBE, apXUTEKTYpe; YMeHue
1CMO0/b30BaTb MEOMETPUYECKME OTHOLLEHMS, HaXO4UTb
reoMeTpuyeckne BeNYUHBI (4MHa, Yron, Maowanb,
00bEM) NpW pelleHnn 3agady K3 [pyrux YyyeobHbIX
NPeaMETOB U U3 peaslbHOMN XKMU3HU

MP61 — BnageHne  MeTOAamMuM  [0OKas3aTefbCTB,
aiIropUTMamMu peLleHus 3atad; yMeHue (hopMynmpoBaTth

cthepaM  OMPeAeNneHnsi, akCUOMbl U TEOPEMbI, MPUMEHSTb WX,



3Hepropecypcos

NpoeccnoHaIbHON feATeNIbHOCTH, YMEHME COBepLUaTh
OCO3HaHHbIA  Bbl6Op  Oyayulein  npodeccun K
peann30BbIiBaTb COOCTBEHHbIE XXNU3HEHHbBIE M/1aHbl;
JIP26 - roTOBHOCTb M CMIOCOGHOCTL K 06pa3oBaHuIO U
CaMo06pa30BaHMI0 Ha NMPOTSHXKEHNMN BCE XKM3HU;

MP3 - onpegenatb uUenn [eATeNbHOCTW, 3a4aBaTb
napameTpbl U KpUTEPUUN UX SOCTUNKEHUS,

MP5 - BHOCUTb KOPPEKTUBbI B [AeATE/IbHOCTb,
OLEeHMBATb  COOTBETCTBME  Pe3ynbTartOB  LEsaMm,
OLeHMBaTb PUCKM NOCNEACTBUIA AeATeNbHOCTY,

MP10 - dopMupoBaHMe Hay4YHOro TUMa MbILLIEHNS,
BafleHue Hay4yHOW TEepMWHOMOTUER,  K/OUEBbLIMU
NMOHATUAMM U METOAAMMU,

MP21 - BfageTb HaBblKaMW MOMYYeHUs WHGopMaLnn
M3 WUCTOYHMKOB pPasHbIX TWUMOB, CaMOCTOATENbHO
OCYLLEeCTBNATb MOWUCK, aHaan3, cucTematmsauuio u
NHTEpnpeTauuio UHpopMauumn pasninyHbliX BUAOB U
(hopM npeacTaB/eHs;

MP36 - KOOpPAVMHMPOBaTb W BbIMONHATL PaboTy B
YCNoBUAX peanbHOro, BUPTYa/IbHOT0 n
KOMOVMHUPOBAHHOIO B3aUMOJENCTBIS;

MP42 - fenaTb 0CO3HaHHbIN BbIGOP, aprymMeHTUPOBaTb
ero, 6patb OTBETCTBEHHOCTb 3a PELLUEHUE;

MP46 - BnafeTb  HaBblkamy  MO3HaBaTe/lbHOMN
pedIeKCUN Kak 0CO3HaHWUA COBEPLUAEMbIX LEACTBUIA 1
MbIC/IUTENIbHLIX  MPOLLECCOB, WX  pe3ynbTaTtoB U
OCHOBaHWI
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NMPOBOAUTL  [lOKA3aTeNlbHble  PacCyXfeHus B Xofje
peLLeHns 3agay;

MP64 -ymeHve onepupoBaTb MOHATUAMU: (YHKUMA,
HenpepbiBHasA (PYHKUWMS, NPOM3BOAHAsA, MepBoobpasHas,
onpeseneHHbIN NHTErpan; yMeHue Haxo4uTb
NMPOU3BOAHbIE  3/IEMEHTAPHbLIX  (PYHKUWIA, MCNOMb3yA
CMpaBOYHblE MaTepuasibl; UCCNeAoBaTb B MPOCTEMLLNX
Cyyasax (YHKUMM Ha MOHOTOHHOCTb, HaxoAuTb
Hanmbo/nblIMe W  HaMMeHbLUMe 3HaYeHUs  (PYHKUMNA,
CTPOUTb TPaUKM MHOTOY/IEHOB C WCMO/b30BaHMEM
annapata MaTeMaTUYeCcKOro aHann3a;, NPUMEHATb
MPOV3BOAHYKO MNPV  peLleHWM 334a4 Ha [BUXKEHUE;
pewatb  NPaKTUKO-OPUEHTUPOBAaHHbIE  33dayn  Ha
Hanbo/bLUME N HaMEHbLUIME 3HAYEHWS, HAa HAXOXAeHWe
MyTH, CKOPOCTU N YCKOPEHUS;

MP69 -ymeHWe onepupoBaTb MOHATUAMWU: TOYKaA,
npsmMas, NA0CKOCTb, NPOCTPAHCTBO, ABYrpaHHbIA yron,
CKpelluBaloWmecs  npsmble,  NapaifenibHOCTb U
NeprneHANKYNAPHOCTb MPAMbIX W NOCKOCTER, Yron
MeXay NPAMbIMA, Yron, Mexay MpsMO 1 NIOCKOCTbIO,
Yyron Mexzgy nnoCKOCTAMMW, pacCTOsiHWE OT TOYKWU [0
MIOCKOCTW, PacCTOAHWE Mexay MpAMbIMU, PacCTosAHME
MeXay MNJ0CKOCTAMW; YMEHMe WCMob30BaTb Npu
peleHn 3agavy  M3y4yeHHble (akTbl W TEOPEMbI
NnnaHUMeTpun; YMeHue OLEeHMBaTb pasMepbl 0OBLEKTOB
OKpY>XXatoLLero mMupa;

MP610 -yMeHune orepupoBaTb NOHATUAMMN:
MHOFOrpaHHWK,  CeYeHMe  MHOrorpaHHuKa,  Kyo,
napannenenunes, npusma, nupamuga, dqurypa u
MOBEPXHOCTb BpaLLeHUs, LUWIMHAP, KOHYC, Wwap, ciepa,
ceyeHuss (hUrypbl BpaLLeHWs, NIOCKOCTb, KacaroLascs



cthepbl, UWMAMHAPA, KOHYyCa, MoWaab MOBEPXHOCTU
nipaMuabl, NPU3Mbl, KOHYyca, LWAMHAPE, Mowanb
cthepl, 06beM Ky0a, NPSAMOYTO/IbHOr0
napasinenenunega, nvpamugel, MNpU3Mbl,  LAIUHAPA,
KOHyCa, Llapa; YMeHue M306paxKaTb MHOrorpaHHUKN u
MOBEPXHOCTM BpalleHusi, WX CeYeHus OT pPyKu, C
MOMOLLbIO YEPTEXHBLIX WHCTPYMEHTOB U 3/IEKTPOHHbIX
CPeACTB; YMeHMe pacrosHaBaTb CUMMETPUIO B
MPOCTPaHCTBE; YMeHWe pacrno3HaBaTb MpPaBu/ibHbIE
MHOIOrPaHHNKN;

MP613 - YMEHWE  OMNepupoBaTb  MOHATUAMM:
NnpsAMOYrofibHas CcucTeMa KOOpAMHAT, KOOPAMHATI
TOYKW, BEKTOP, KOOPAMHATbl BEKTOpa, CKalsipHoe
npov3sefieHve, Yroi MeXay BeKTopamu, Cymma
BEKTOpPOB, NPOM3BefeHNe BEKTOpa Ha YMC/O; HaxXO4UTb
C TMOMOLLbO  U3YYeHHbIX  (hOpMyn  KOOPAUHATbI
cepefMHbl 0TPe3Ka, PacCTOsHNE MeXAY ABYMSA TOUKaMU,;

MPylr - yMeHMe  onepupoBaTb  MOHATUAMU:
onpefenieHne, akcMoma, Teopema, CNneAcTBue, CBOWMCTBO,
Nnpu3sHak, [l0Ka3aTenbCTBO, paBHOCW/IbHbIE

(hOpMYNMPOBKK; yMeHUe (HOPMYNMPOBaTb 06paTHOE U
NPOTUBOMNOIOXKHOE YTBEPXAEHME, NPUBOANUTL NPUMEPSI
n KOHTpMpUMepsl, CNO/b30BaTh MeTO[,
maTemaTnyecKoi NHOYKUNW; NPOBOAUTb
[OKasaTeNbHble PAaCCY>KAEHUA MpV  peLleHun 3ajad,
OLeHMBaTb NOMMYECKYH0 NPaBUIbHOCTb PACCYXXAEHW;

MPytO - yMeHMe  onepupoBaTb  MOHATUAMM:
HenpepbIBHOCTb  (OYHKUMM,  acUMMTOTbl  rpadmka
(PyHKUMK, MepBas M BTOpas MPOW3BOAHAA (YHKLUWW,
reoMeTpPUYECKNA 1 PU3NYECKUIA CMbICST MPOU3BOLHOMN,
nepBoo6pasHas, OnpefefieHHbIA  WMHTEerpas; YMeHue
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Haxo4uTb acMMMTOTbl rpafuka QYHKUMW; YMeHue
BbIUMC/IATL  MPOU3BOAHbLIE  CYMMbl, MPOWN3BELEHWS,
YaCTHOTO UM KOMMO3NUMM  (DYHKUMIA,  HaXOAWTb
ypaBHeHMWe KacaTe/lbHON K rpagvky (hyHKLUK;

yMeHue CMONb30BaTb NPOV3BOAHYIO ans
nccnefoBaHua (YHKUWA, ANS HAXOXAEHWS HaUNyYLLero
peleHns B MPUKIaAHbIX, B TOM 4KUC/E COLMaIbHO-
9KOHOMUYECKMX U (IM3MYECKMX  33fiavaX,  [Afid
onpefeneHns CKOPOCTU U YCKOPEHWS;  Haxo4uTb
nnowaan “ 0b6bemMbl Uryp C MOMOLLBK WHTerpana;

NpUBOANTL npumMepsbl MaTemMaTnyecKoro
MOAENMPOBaHNA C MOMOLBI0  AnddepeHLmabHbIX
YPaBHEHWNA;

MPyl11 - yMeHVe  onepupoBaTtb  MOHATUAMM:

KOMIM/IEKCHOE  YMC/IO, COMPSXKEHHbIE  KOMIJ/IEKCHbIE
yucna, MOLYNb W apryMeHT KOMIMJIEKCHOrO Yucna,
(hopMa 3anmcy KOMMMEKCHbIX Yyuncen (reometpmyeckas,
TPUroHOMeTpuYeckas U anrebpanyeckas);  yMeTb
NpoV3BOANUTL apugmeTnyeckme JencTBus c
KOMM/IEKCHbIMW ~ YuCNaMu;  MPUBOAUTL  NPUMEpbI
NCMO/Ib30BaHNA KOMIMIEKCHbIX YMCENT;

MPyl4 - ymeHWe CBOGOAHO OMEpPUPOBaTb MOHATUAMU:
TOYKa, MpsmMas, MI0CKOCTb, MPOCTPAHCTBO, OTPE3OK,
Nyd, MAOCKWIA Yron, ABYrpaHHbIA Yron, TpexrpaHHbIv
yron, repecekaroLiuecs, napasinenbHble 7
CKpelluBatloLmecs  npsmble,  NapainenbHOCTb  ”
NeprneHANKYNAPHOCTb  MPAMbIX W NIOCKOCTEW, yron
MeXAy NPsSMbIMK, Yron MeXxay NpsiMoidi U NI0CKOCTbLHO,
Yron Mexay njoCcKOCTAMU; YMeHWe WCMonb30BaTb npu
pelleHMn 33dady  M3y4yeHHble (aKTbl U TEOpeMbl
NNaHUMeTPUK; YMeHNEe OLEeHMBaTL pa3mepbl 00BLEKTOB B
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OKpY>XatoLLem Mupe; YMeHUe omnepupoBaTb MOHATUAMM:
MHOFOrpaHHWK, CeYyeHne MHOrOrpaHHUKa, npasBW/bHbIN
MHOrOrpaHHWK, npu3Ma, nupamuga, durypa wu
MOBEPXHOCTb BpalleHus, UANNHAP, KOHYC, Lwap, cdepa,
pa3BepTKa MOBEPXHOCTU, CeYEHUA KOHyca 1 LWAUHAPA,
napannefnibHble OCW WA OCHOBaHWIO, CeyeHue Llapa,
MNOCKOCTb, Kacarowaacs cjepbl, LUAMHAPE, KOHYCa;
YMEeHMe CTPOUTb CeYeHVe MHOrOrpaHHuMKa, 1306paxarb
MHOTOrpaHHUKN, PUrypbl U MOBEPXHOCTU BPALLEHUS, UX
CeyeHusi, B TOM YuCne C MOMOLLBI 3MIEKTPOHHBIX
CPefCcTB; YMEHME NPUMEHSTb CBOWCTBA reOMETPUYECKMX
(uryp, camocToATe/IbHO (POPMYNMPOBATL OMpesesieHuns
n3yYaembIX Uryp, BblABUraTb rmnoTesbl 0 CBOMCTBAx U
npu3Hakax reoMeTpnyeckmx guryp, 060CHOBbIBaTL MK
onpoBsepratb UX; YMeHWe MNPOBOAUTbL KacCU(UKaL Mo
(uryp N0 pasMyHbIM - MpU3HaKaMm,  BbINOMHATb
HeobXoAVMble AOMNOMHUTE/TbHbIE MOCTPOEHNS;

MPyl16 - ymeHue CBOGOAHO OMNEpPUPOBaTb MOHATUSIMU:
[BVKEHVE, napaifefibHblii NepeHoc, CUMMETPUS  Ha
MI0CKOCTH 7 B MPOCTPaHCTBE, MoBOPOT,
npeo6pa3oBaHme Noaoous, Nogo6Hble QUrypbl; yMeHMe
pacrosHaBaTb paBHble W MOJOOHbIE (Urypbl, B TOM
yucne B MPUPOLE, WCKYCCTBE, apXUTEKType; YMeHue
NCMO0/b30BaTb MEOMETPUYECKME OTHOLLEHUS, HaXO4UTb
reoOMeTpuyeckme BenUYUHbl (4nvMHa, Yron, nnaowanp,
06beM) nNpV peleHnn 3afja4y u3 Apyrux y4yebHbIX
npeaMeToB U U3 peanbHOM XusHu MPyl7 - yMeHue
CBOOOAHO OMepuvpoBaTb MOHATUAMW: NPAMOYTO/IbHASA
cuUCTeMa KOOPAWMHAT, BEKTOP, KOOPAMHATbl TOYKW,
KOOpPAMHATLI BEKTOPa, CyMMa BEKTOPOB, MPOV3BeLeHVe
BEKTOpa Ha 4uC/o, pas3fioXKeHue BekTopa no 6asucy,
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CKanspHoe Mpou3BefeHne, BEKTOPHOE MNPOou3BefeHue,
Yyrofi Mexfy BeKTopamMu; YMeHue WCNob30BaTb
BEKTOPHbIA U KOOPAMHATHbLIA METoh AN  peLleHus
reoOMeTpUYeCcKMX 3afa4y W 3afa4y Apyrux YyyebHbIX
NnpeaMeToB; ONepupoBaTb MOHATUAMU: MaTpULa 2 X 2 U1
3x3, onpegenvTenb MaTpuULbl, FreOMeTPUYECKMIA CMbICN

onpegenuTens,
MPy18 - ymeHve MOAennpoBaTh peasibHble CUTYyaLn Ha
A3blKe MaTeMaTUKW, COCTaB/ATb BbIpaXXeHus,

YpaBHEHMS, HEpaBEHCTBA U WX CUCTEMbl MO YCNOBUIO
3afjaun,  uccnefoBaTb  MOCTPOEHHble  MOfennM ¢
CMNO/Mb30BaHNEM annaparta anre6psl,
MHTEPNPeTNPOBaTb MOMYYEHHbI Pe3ynbTaT, CTPOUTH
mMaTemMaTuyeckme MoAenn C NMOMOLLIO FeOMETPUYECKMX
MOHATUIA W BENWYMH, pellaTb CBf3aHHble C  HUMMU
NpakTUYeckne 3adayn; COCTaBNATb BEPOSTHOCTHYHO
MOA€eNb N UHTEPNPETMPOBaTb MOJyYeHHbIA pe3y/bTar;
peLwlaTb NPUKNagHble 3agaun CpeAcTBaMU
MaTeMaTUYeCcKoro aHaaMsa, B TOM YWC/E COLMaIbHO-
3KOHOMMYECKOr0 U (hM3NYECKOr0 XapaKTepa



2. CTPYKTYPA N COOAEP>XAHUWE YUEBHOI' O NMPEAMETA

2.1. O6bem y4yebHOro npegmeTa v BUAbI y4ebHOM paboThbl

Bupg yuyebHon paboThbl O6bem B yacax
O6bem 06pa3oBaTe/sibHOM NporpaMmbl y4eb6HOro npegmeTa 235
O6Aa3aTenbHaa ayguTopHas Harpyska: 223
TEeOpeTUYecKme 3aHATUSA, 181
B T.4. B (hOpMe NPaKTUYEeCKOW NoAroToBKM 2
npakTN4eckune 3aHATUA, 42
B T.4. B ()opMe NPaKTMYECKOI NOAroTOBKM 24

na6opaTopr|e 3aHATUA,

B T.4. B ()OpMe NPaKTMUECKOI NOAroTOBKM
CamocTodATeNbHana paboTa,

B T.Y. B ()OpMe NPaKTMUeCKO NoAroTOBKM

NHanBuayanbHbIli NPoeKT —

MpomexyTouHasa aTTecTaumsa (3K3ameH) 12



HanmeHoBaHUe
pas3fenoB v TeM

1
BeefeHune

2.2. TeMaTUYeCKMiA NnaH v cofepykaHne y4ebHOro npeameTa

CopepxaHue yyebHoro matepumana n gopmbl
opraHuzauun gesTeNbHOCTU 06y4varo LW nxcs

2
TeopeTuueckoe 3aHsaTue. BBegeHne
MartemaTtuka B Hayke, TEXHUKe, 3KOHOMUKEe,
MH(OPMALMOHHBIX — TEXHOMOTUAX U NPaKTUYeCKoi
fedartenbHocTW. Llenn v 3aga4um n3ydeHua mMateMaTUKK npu
0CBOeHUM cneumansHocTein CMNO

Pasgen 1. MoBTOpeHMe Kypca MaTeMaTUKN OCHOBHOW LUKONbI

Tema 1.1

Yucna n
BblYNCNEHUA.
BbipaxkeHna n
npeobpa3oBaHus

Tema 1.2.
YpaBHeHUS U
HepaBeHCTBa.
Cucremsl
ypPaBHeHWI 1
HepaBeHCTB

TeopeTuyeckoe 3aHsTMe. Yucna W BbIYUCIIEHMUS.
BblpaxxeHus 1 npeobpasoBaHus

[eiicTBua  Hag MONOXKUTENIbHLIMU WM OTpULATE/IbHBIMU
ymcnamm, 06bIKHOBEHHBLIMW U JEeCATUYHBIMU APO6AMM.
[OelictBua co  cTeneHsaMu, (OPMysbl  COKpaLLEHHOro
YMHOXEHWS.

TeopeTuyeckoe 3aHATMe. PauuoHabHble YpaBHEHWS,
HepaBeHCTBa, CUCTEMbI YPaBHEHWIA 1 HEPABEHCTB
PaBHOCW/IbHbIE npeobpasoBaHns paumoHa/IbHbIX
YpaBHEHUA W HepaBeHCTB MepBOM CTereHW. YacTHble ©
06LMe pelleHnss HepaBeHCTB. CUCTEMbl U COBOKYMHOCTU
HepaBeHCTB. CUCTEMbl YpaBHEHW W HEpPaBeHCTB Kak
maTemaTnyeckme mozenm peabHbIX CUTYyauui.
KBagpaTHble ypaBHeHWs. MeToabl peLlleHns CUCTeM
ypaBHeHWIA. HepaBeHCTBa BTOPOW CTeneHW. CUCTEMbI U

25

Koabl 06X KOMMeTeHUNIA ©
NIMYHOCTHbIX, MeTanpegmMeTHbIX,

B Tom yucne

O6bem npakTu-
npegMeTHbIX pe3ybTaToB,
B Yacax yeckas
hopMmnpoBaHND KOTOPbIX
NoAroToBKa
CNoCO6CTBYET 3/IEMEHT NPOrpaMmmbl
3 4 5
OK 02, P23, /TP24, P25, MP1,
5 MP2, MP3, MP4, MP5, MP6, MP12,

MP13, MP17, MP18, MP19, MP614,
MPy19

OK 01, OK 02, N1P8, NNP33, MP28,
2 — MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, INMPy5

OK 01, OK 02, 11P8, J1IP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, INP63, IMNMPy1,
MPy7



Tema 1.3.
lMpoueHTHbIe
BblYMCNEHNA

Tema 14.
['eomeTpusa Ha
MNI0OCKOCTU

Tema 1.5.
BxopgHoi
KOHTPO/b

COBOKYMHOCTM HEpPaBEeHCTB, COAepXalme KBaApaTHbIN
TPEXUYNIEH.

MpakTuyeckoe 3aHATMe Nel. BbINOSHEHVE [EACTBUIA C
paumMoHa/IbHbIMM  YncnaMn.  PelleHne  paumoHaIbHbIX
YpaBHEHWIA, HEPABEHCTB, CUCTEM YPaBHEHWIN 1 HEPaBEHCTB
nepBow CTEMEHN.

MpakTnyeckoe 3aHaTMe Ne2. PelleHMe pauMOHaIbHbIX
YPaBHEHWIA, HEPaBEHCTB, CUCTEM YpPaBHEHWUIA U HEPaBEHCTB
BTOPOW CTEneHu

TeopeTnueckoe 3aHsATUe. [1POUEHTHbIE  BbIYUCIEHUSA
MpocTble MPOLEHTLI, pasHble Cnocobbl UX BbIYMCIEHUS.
CnoxHble NPOLEHTHI

MpakTnueckoe 3aHATUEe Ne3. PelleHMe 3a4a4 ¢ NOMOLLbIO
MPOLEHTHbLIX BbIYUCEHWI

TeopeTuueckoe 3aHsAThe. [€OMETPMS Ha NIOCKOCTY

Buapbl NNOCKMX Uryp n nx naowagu.

KoHTponbHasa paboTta

Pasgen 2.NpAMble 1 NNIOCKOCTM B MPOCTPaHCTBe

Tema 2.1.
AKCUOMbI
CTepeoMeTPUMN.

TeopeTuyeckoe 3aHATMEe. AKCMOMbI CTEPEOMETPUN
CrepeomeTtpust  [lpocTeilume  mrypbl  NPOCTPaHCTBA.
MpeacTasneHnss O TEOMETPUYECKMX — Tefiax.  AKCUOMbI

26

OK 01, OK 02, NP8, IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MNPy7

OK 01, OK 02, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP63, MNPy7

OK 01, OK 02, /1P26, MP8, MP17,
P66

OKO01,0K 02, MK 2.2, MK3.1.,
P26, MP8, MP17, 1NP66

OK 01, OK 02, /1P§, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, INMP61, P69,
MP612, MNMrPyi14

OK 01, OK 02, /1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, T1P61, P69,



Tema 2.2.
MapannensHOCTb
NPAMbIX, NPSMORA K
NI0CKOCTU

Tema 2.3.
B3anmHoe
pacnonoxeHue
NpAMbIX B
NpoCTpaHCTBe
Tema 2.4.
NapannenbLHOCTb
NMIOCKOCTEN.
MepneHanKynap-
HOCTb MPSAMbIX U
NIOCKOCTEl

Tema 2.5.
[MNepneHauKynsap u
HaKMNOHHbIE. YTON
MeXxay NpsiMon 1
M/IOCKOCTbHO
Tema 2.6.
Teopema 0 Tpex
nepneHAnKynsapax

CTEPEOMETPUM U CNIEACTBUA UX HUX.
TeopeTnyeckoe 3aHATMe.  [lapannenbHOCTb  MPAMBIX,
NPAMON 1 NIOCKOCTM

MapannenbHble NpsAMble B MpOCTpaHCTBe. [lapannenbHOCTb
npsMOr 1 NoCKoCcTW. Mpu3HaK napanieNnbHOCTU NPSMOA U
M10CKOCTU. MapannenbHOCTb NIOCKOCTEN

TeopeTnueckoe 3aHATMe. B3aumMHOe  pacnonoxeHue
NPAMbIX B NPOCTPaHCTBE

CkpewmBarouipecs npsmble.  Tpu  Cnyyasd  B3aUMHOMO
pacronoXeHnss MNpsMbIX B MPOCTPaHCTBE.  YTNbl €
COHanpaeNeHHbIMU CTOPOHAMW. Y TO/ MeXAY NPAMbIMU.
TeopeTnyeckoe 3aHsATMe. [lapanienbHOCTb  MIOCKOCTEN.
MepneHAnKYSPHOCTL MPSMbIX U NI0CKOCTEN

MapannensHble MIOCKOCTU. Mpu3HakK napanieNibHOCTU ABYX
nnockocteir.  CBOWCTBA  MapaifiefibHbIX — MIOCKOCTENA.
TeTpasgp v napannenenunes. MepneHAMKYNAPHOCTb NPAMON
1 nnockocTw. MapannenbHble NpsiMble, NeprneHANKYNSpHbIe K
N10CKOCTW.  pu3HaK NepneHAnKYNSPHOCT  NPAMOA 1
M0CKOCTW. TeopeMa O MPAMOW, MEepneHANKYNAPHON K
MI0CKOCTU

TeopeTuueckoe 3aHaTue. [eprneHANKYNAP U HaK/IOHHbIe.
Yron mexgy npsiMori U NN0CKOCTbIO

PaccTosiHMe OT TOYKM A0 MNOCKOCTW. [MepneHAvKynsp u
HaKNOHHasA. Yron mexay npsMoi 1 MaoCKOCTbHO.

TeopeTunyeckoe 3aHsATMeE. Teopema 0 Tpex
nepneHanKynspax
MepneHAMKYNAP W HakNoHHas. Teopema 0  Tpex
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MPy1, MNPy14

OK 01, OK 02, 11P8, JTIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, T1P61, INMP69,
MPy1, MNPy14

OK 01, OK 02, /1P8, J1IP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, T1P61, P69,
MPy1,MPy14

OK 01, OK 02, /1P8, N1IP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, T1P61, P69,
MPy1, MPy14

OK 01, OK 02, JIP8, J1P33, MP28,

MP30, MP31, MP33, MP36, MP37,

MPS55, MP56, MP57, 1NP61, INMP69,
MPy1, MPy14, MNMPy15

OK 01, OK 02, /1P8, J1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP61, MNMP69,



Tema 2.7.

[ByrpaHHbIiA yron.

MepneHanKynap-
HOCTb NJIOCKOCTeW

nepneHankynsapax. ObparHas Teopema.

TeopeTuyeckoe 3aHsATMeE. [ByrpaHHbIi1 yron.
MepneHAVKYNSPHOCTb N/IOCKOCTEN

[ByrpaHHblin yron. JIMHelHbIA yron [ABYrpaHHOro yrna.
Mpu3Hak  MepneHaMKynapHOCTM  ABYX  M/IOCKOCTEA.
MapannensHoe  NPOEKTMpPOBaHWEe U ero  CBOWCTBA.
OpToroHa/sibHoe MpoeKT1poBaHue. MnoLwaab OpTOroHaIbHOM
NPOeKLUN.

MpakTuueckoe 3aHATUEe Ne4. PelleHMe 3agay C
NPUMEHEHWEM MpPU3HAKOB W CBOWCTB NapasiienbHbIX W
nepneHAVKYNAPHbIX NPAMbIX U MI0CKOCTENR

MpakTuyeckoe 3aHaTume NodS. PelleHne 3ajay Ha
HaxoXaeHwue AByrpaHHoro yrna

Pa3nen 3. KoopavHaTbl U BEKTOPbI

Tema 3.1.
JeKapToBbl
KOOpAMHaTbI B
MPOCTPaHCTBeE.
PaccToaHue
mMexay AByms
TOYKaMW.

TeopeTuyeckoe 3aHsATue. [lpAMOyronbHaa [AekapToBa
cucTemMa KoopAuHaT B MPOCTPAHCTBE

[MpaAmoyronbHaa fJekapToBa CWUCTEMa KoopauMHaT B
npocTpaHCTBe. PaccTosHMe MexXxay [ABYyMS  TOYKaMW.
KoopanHaTbl cepeanHbl OTpe3Ka.
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MPy1,MPy14, MNPy15

OK 01, OK 02, MK 2.5, /IP8, /1P33,

MP28, MP30, MP31, MP33, MP36,

MP37, MP55, MP56, MP57, MP61,
MP69, MPy1,MPy14, MPy15

OK 01, MK 2.5, MK 3.1, /IP14, NP23,
NP24, NP25, NIP26, MP1, MP2, MP3,
MP4, MP5, MP6, MP12, MP13,
MP17, MP18, MP19, MP21, MP36,
MP42, MP46, MP61, MP69, MPy1,
MPy14
OK 01, MK 2.5, MK 3.1, /IP14, /P23,
NP24, NP25, /TP26, MP1, MP2, MP3,
MP4, MP5, MP6, MP12, MP13,
MP17, MP18, MP19, MP21, MP36,
MP42, MP46, MP61, MP69, MPy1,
MPy14

OK 01, OK 02, J1P8, N1P33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MNP61, INMP613,
MPy17



KoopauHartsl
cepeaviHbl 0Tpeska
Tema 3.2.

BekTtopbl B
MPOCTPaHCTBE.
Yron mMexay
BEKTOpamMu.
CkanapHoe
npounsBefeHne
BEKTOPOB

TeopeTuyeckoe 3aHATUe. BEKTOpbl Ha MIOCKOCTM N B
NnpoCTpaHcTBe

lMoHsATMEe BekTOpa. BekTOopbl Ha nNOCKOCTM U B
npoctpaHcTee. Moaynb BeKTopa. PaBeHCTBO BEKTOPOB.
[einctena Hag BekTOopamMy B MpocTpaHcTBe. [paBumio
TPeyronbHNKa, napansenorpamma, NOMaHoM.
KomMnnaHapHble BeKTOpbl, Mpaswuio napanienenunesa.
KoopauHaTbl BEKTOpa Ha MJIOCKOCTU KU B MPOCTPaHCTBE.
[eicTBms Haf BEKTOpamK, 3afaHHbIMW KOOpAMHATaMK, Ha
NNOCKOCTM WM B NpocTpaHcTe. [pocTeiwmne 3agayv B
KoopZunHaTax

TeopeTuyeckoe 3aHsATMe. Pas3noxeHMe BekKTopa Ha
NMI0CKOCTK U B NPOCTPaHCTBe

Pa3noXkeHne BeKTOpa Ha MIOCKOCTU U B MPOCTPaHCTBE M0
38[laHHbIM  Hanpae/EHNAM. KoopauHatel  BeKTOpa.
OpTOHOPMUPOBaHHbIA 6asuc. Pas3noxeHWe BekTopa Ha
NAOCKOCTM WU B TMPOCTPAHCTBE MO  3aAaHHbIM
Hanpas/neHnsaM. HaxoXkaeHne KOOpAWHaT BeKTopa B
3aaHHOM 6asunce

TeopeTuueckoe 3aHATMe. CKanspHoe MpousBeseHue
BEKTOPOB

CkanspHoe npou3BedeHNe BEKTOPOB, WCMO/b30BaHWeE
CBOWCTB CKa/IApHOr0 MPOM3BEAEHNs. YTON MeXAy ABYMS
BeKTopamMu. [poeKunsa BeKTopa Ha ocb. BbluncneHue yrnos
MeXay NpAMbIMU U NJIOCKOCTAMMU.

TeopeTuyeckoe  3aHsTMe.  BEKTOPHO-KOOPAMHATHbINV
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OK 01, OK 02, N1P8, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P61, 1NP613,
MPy17

OK 01, OK 02, N1P8, /IP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, IMP61, NMP613,
MPy17

OK 01, OK 02, NP8, N1P33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P61, MNP613,
MPy17

OK 01, OK 02, NP8, N1P33, MP28,



MeToA
BeKTOpHO-KOOpAWHATHBI METOZ,

MpakTuyeckoe 3aHATUe Ne6. T[IpMMeHeHMe MeToAa
KOOpAWHAT NPV  peLleHUn MpakTUKO-OPUEHTUPOBAHHbIX

3aaa4

Pasgen 4. OCHOBbI TPUTOHOMETPUMN. TPUTOHOMETPUYECKME PYHKLUN

Tema 4.1.
TpuroHomeTpuye-
CKue (PyHKUMm
MPOW3BO/ILHOIO
yrna, yucna.
PagnaHHas u
rpaflycHaa mepa
yrna

Tema 4.2.
OCHOBHbIe
TPUroOHOMeTpUuYe-
CKMe TOX[ecTBa
Tema 4.3.
®dopmynbl
npuBeLeHns
Tema 4.4.

CurHycC, KOCUHYC,
TaHreHC CyMMbI U

TeopeTuyeckoe 3aHsATUe. TPUTOHOMETPUYECKME (DYHKLIMK
4MCNOBOr0 aprymMeHTa

PagnaHHaa mepa yrna. [1OBOpPOT TOYKM BOKPYr Hayana
KoopauHat. OnpepeneHne CUHYCa, KOCUHYCa, TaHreHca u
KOTaHreHca. 3HakM CUHYyca, KOCMHYCa, TaHreHca W
KOTaHreHca no 4eTBepTaM. 3aBUCMMOCTb MEXAY CUHYCOM,
KOCVHYCOM, TaHFEHCOM W KOTaHreHCOM OJHOr0 W TOr0 e
yrna

TeopeTuyeckoe 3aHATHE. OCHOBHbIe
TPUTOHOMETPUYECKME TOXIECTBA

TpUroHoOMeTprYeCcKme TOXAeCTBa

TeopeTuueckoe 3aHsaTne. PopMysibl NpUBELEHNA

CUVHYyC, KOCMHYC, TaHTeHC W KOTaHreHc YyrnoB a u - a.
dopmy bl NpUBELEHUS

TeopeTuyeckoe 3aHaTMe. CUHYC, KOCUHYC W TaHreHC
CYMMbI 1 pa3HOCTU ABYX apryMeHToB. PopMmy/ibl ABOMHOIO
aprymeHTa
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MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP61, MP613,
MPy1,MPy17
OK 02, MK 2.5., P14, IP23, /IP24,
NIP25, NIP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP12, MP13, MP17,
MP18, MP19, MP21, MP36, MP42,
MP46, MP61, MP613, MPy1, MPy17,
MPy18

OK 01, OK 02, OK 01, OK 02, J1P8,

NnP33, MP28, MP30, MP31, MP33,

MP36, MP37, MP55, MP56, MP57,
P65

OK 01, OK 02, /1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, IMNMPy7

OK 01, OK 02, /1P8, J1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, IMNMPy7
OK 01, OK 02, 11P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TPy7



pasHOCTU ABYX
yrnios

CVHYyC 1 KOCKHYC
[IBOVHOrO yrna.
®dopmynbl
MOSIOBUHHOTO yr/na
Tema 4.5.
TpuroHomeTpuye-
CKMe PYHKLMK, nX
CBOICTBA U

CVMHYC W KOCUHYC CYMMbl W Pa3HOCTM aprymMeHTOB.
TaHreHc CyMMbl U pa3HOCTU apryMeHToB. [peobpasoBaHue
1 BbIYMCNEHME UNCNOBBIX 3HAYEHUI TPUrOHOMETPUUECKIX
BbID&KEHWIA C  MCMOMb30BaHMEM  (HOPMYN  [BOIHOIO
aprymMeHTa, (hopmyn NOHMXKEHWS CTEMEHN.

TeopeTuueckoe 3aHsATUE. TPUTOHOMETPUYECKUE (DYHKLIN
Y = COS X, Y = Sin X, MX CBOWCTBA 1 rpafmkm

O6nactb  onpefenieHnss M MHOXeCTBO  3Ha4eHui
TPUrOHOMETPUYECKUX (PYHKUMIA. YETHOCTb, HEYETHOCTb,

OK 01, OK 02, /1P8, JTIP33, MP28,
MP30, MP31, MP33, MP36, MP37,

N MP55, MP56, MP57, T1P65, MNPy8
rpacmkm NepuoaNYHOCTb TPUrOHOMETPUYECKNX (hYHKLWA.

CsolicTBa U rpadimkmn yHKUWIA y = €OS X, Y = sin X.
TeopeTnueckoe 3aHATUE. TPUTOHOMETPUYECKME (PYHKLIN
y =1tg X, Y = ctg X, X CBOWCTBa U rpauku

O6nactb  onpefeneHns M MHOXECTBO  3HauyeHui
TPUTOHOMETPUYECKUX (DYHKUMA. YETHOCTb, HEYETHOCTD,

OK 01, OK 02, JTIP8, /1P33, MP28,
2 — MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, T1P65, MPy8

NnepuoaNYHOCTb TPUrOHOMETPUYECKUNX (hyHKUMA.
CsolicTBa 1 rpamkn yHKUMIA Y = tg X, ¥ = ctg X.
Tema 4.6. MpaxcTuueckoe 3aHATMe No7. Mpeobpa3oBaHve rpadrKoB OK 01, OK 02, INK 3.1, JIP8, N1P33,
Mpeobpa3oBaHue TPUFOHOMETPUYECKMX (DYHKLNIA 5 - MP28, MP30, MP31, MP33, MP36,
rpamkoB MP37, MP55, MP56, MP57, INP65,
TPUrOHOMETpPUYEC- MPy8
KX hyHKLNIA MpaKTuyeckoe 3aHATUe Ne8. OnucaHue OK 2, MK 2.5, MK 3.1, N1P23, NP24,
NMPOW3BOACTBEHHbLIX MPOLLECCOB C MOMOLLBIO  FpagMKoB 5 ) NP25, MP1, MP2, MP3, MP4, MP5,
(hyHKUMI MP6, MP12, MP13, MP17, MP18,
MP19, INMP65, MNPy8
Tema 4.7. TeopeTuyeckoe 3aHATUE. APKCUHYC M apKKOCUHYC YmnCha. 5 OK 01, OK 02, /1P8, N1P33, MP28,

TpuroHomeTpuye-  PelleHMe NPOCTENLLNX YpaBHEHWIA Sin X=a, COS X = a MP30, MP31, MP33, MP36, MP37,
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CKUE YPaBHEHWS 1
HepaBeHCTBa

MoHATHE apKKocuHyca uucna. [pocTeiilee ypaBHEHWE
cos X = a [loHAaTMe apkcuHyca uwucna. [pocTenwee
ypaBHeHWe sinXx =a

TeopeTuueckoe 3aHsaTMe. APKTAHMEHC U apKKOTAHIeHC
yuncna. PelleHre NpocTeLWNX ypaBHeHWI tg X = a , ctgx =a
MoHATME  apKTaHreHca WM apKKOTaHreHca  uucna.
MpocTeillee ypaBHeHNe  tg X = a, ctgx =a
TeopeTnueckoe 3aHsTue. PelleHne TPUroHOMETPUYECKNX
YPaBHEHMN METOAOM pPa3/IOKEHUA Ha MHOXUTENN U
METO/IOM BBEEHWNSI HOBOW MEPEMEHHOM

MeTof pasnoXeHUs Ha MHOXWUTenn. MeTof BBeAeHUs
HOBOW NepPEMEHHOIA.

TeopeTnyeckoe 3aHATHeE. OpHopoaHble
TPUrOHOMETPUYECKME YPaBHEHNS

O[fHOpOAHbIE TPUTOHOMETPUYECKME YPaBHEHUS MepBOM
CTENeHu 1 BTOPOI CTEMEHN.

MpakTuuyeckoe 3aHATME Ne9. PellieHnA
TPUrOHOMETPUYECKUX YPaBHEHWIA OCHOBHLIMI METOAaMM

TeopeTuueckoe  3aHATUe.  PelleHWe  NPOCTEMLUNX
TPUTOHOMETPUYECKNX HEPaBEHCTB

KoHTponbHasa paboTa

Pa3gen 5. KomnneKcHble ynucna

Tema 5.1.
KomnneKcHble
ymcna

TeopeTuueckoe 3aHATMe.  KOMMNMeKcHble uyuMcna B
anrebpanyeckoi topme.

MoHsaTHe KOMMNEKCHOro yncna. ConpsbKeHHble
KOMIN/IEKCHbIE 4Yu1CMa, MOLY/b W aprymMeHT KOMIMIEKCHOro
yuncna. Anrebpanyeckas opma 3anmcy KOMMJeKCHOro ymcna
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MP55, MP56, MP57, INP63, MPy6,
MPy7

OK 01, OK 02, 11P8, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP63, MNPy6,
MPy7

OK 01, OK 02, N1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, IMP63, MPy7

OK 01, OK 02, N1P8, J/IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MNP63, MPy7

OK 01, OK 02, J1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, IMP63, MPy7
OK 01, OK 02, /1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MNP63, MPy7

OK 01, OK 02, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MPy11



TeopeTuyeckoe 3aHATKeE. ['eomeTpuyeckas
NHTepnpeTaLnsa KOMMIEKCHOro ymcna

TeopeTunyeckoe 3aHsATMe. TPUTOHOMETpPMYECKas ¢opma
3anMnCn KOMMNJIEKCHOIO Yncna
TpUroHoMeTprUeckasi hopma 3anmcu KOMMIEKCHOro Yncna

1 OECTBUS Haf, HAMK

TeopeTudeckoe 3aHsATMe. KOMNMEKCHble 4ucna W
KBaJpaTHble YpaBHEHMUSA
PellleHne KBagpaTHbIX YPaBHEHWI C  OTpULATESbHBIM

3Ha4YeHneMm gUCKpUMNUHaHTa
TeopeTuueckoe 3aHsiTue. Bo03BefeHMe KOMMIEKCHOMO
yuycna B CTENeHb

Pasgen 6. MponssogHas PYyHKLUNN, ee NPUMEHEHNE

Tema 6.1.
lNoHaTre
NPOV3BOAHOMN.
®dopmynbl 1
npasuna
AnddepeHumposa-
HUS

TeopeTuueckoe 3aHATHe. MocnenoBaTeNbHOCTH.
Cnocobbl 3aaHns 1 CBONCTBA.

MocnepoBaTensHocTM.  Cnocobbl 3afaHus UM CBOMCTBA
YMCNOBbIX nocneaoBaTe/lbHOCTEN. BecKoHeuHo
ybblBatoLlas reoMeTpuyeckas nporpeccns n eé cymma.
BbluncreHve YneHoB nocnefoBaTe/lbHOCTU
TeopeTuueckoe  3aHATHE. lNoHaTve 0  npepgene
nocnefoBaTelbHOCTU, Npeaene PYHKLUN

MoHATME O npefene nocneaoBaTeNlbHOCTU. Teopembl O
npegenax nocnefosatensHocTed. CBOMCTBA 6GECKOHEYHO
MasbIX W OGECKOHEYHO 60MbWwnX BennuuH. [pegen
(YHKUMM B TOYKE N Ha 6GECKOHEYHOCTW. Teopembl O
npegenax MyHKUMA. PacKpbITe HeonpeaeneHHOCTEN.
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OK 01, OK 02, OK 01, OK 02, /1P8,

NP33, MP28, MP30, MP31, MP33,

MP36, MP37, MP55, MP56, MP57,
MPy11

OK 01, OK 02, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MPy11

OK 01, OK 02, NP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, TNPy7, IMPy11

OK 01, OK 02, N1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MPy11

OK 2, NP8, N1P33, MP28, MP30,
MP31, MP33, MP36, MP37, MP55,
MP56, MP57, IMPy9

OK 2, N1P8, NP33, MP28, MP30,
MP31, MP33, MP36, MP37, MP55,
MPS56, MP57, IMPy9



Tema 6.2.
IMoHaTue 0
HenpepbIBHOCTY

OyHKLUMN,

Tema 6.3.
"eoOMeTpUYECKUIA 1
(h13myecKmni
CMbIC/1
NPON3BOAHONA

TeopeTnueckoe 3aHsTUe. [MOHATME O NPOWM3BOLHOM
(hyHKLMN

3afauun, npuBoAALME K MOHATUIO MPOM3BOAHON. 3ajada O
cKopocTn  [BMXeHusA.  OnpefeneHve  NPOW3BOAHONA.
3aBMCMMOCTb mexay HenpPepbIBHOCTbIO 7
AnddepeHUMpPYeMOCTbIO. Cxema BbIYNCNEHUA
NPOU3BOAHON. PON3BOAHbLIE 3/1EMEHTaPHbIX (DYHKLUWMIA.
TeopeTuueckoe 3aHsaTue. lpasuna gnddepeHuposaHmns
OcHOBHble npaBuna AugdepeHypoBaHus. Npon3BoaHas
C/TOXKHOW 1 06paTHOM (hYHKL A

TeopeTnueckoe 3aHsATUe. BblunCneHNE NPOU3BOAHbIX
BbluncrneHve  Npou3BOAHBLIX € MOMOLLLHD  MpaBun
AnddpepeHumpoBaHns

TeopeTnueckoe 3aHATUe. BblUnMCNEHWE NPOU3BOAHbIX
CNTOXHBIX (DYHKLMN

BbluncneHre Npon3BOAHbIX COXHbIX (QYHKLWIA
TeopeTnueckoe 3aHATMe. [lOHATME O HenpepbIBHOCTM
(OyYHKUMN

MoHATMe HeNnpepbIBHOW PYHKLUMKX. CBOCTBa HENPepPbIBHOM
(hyHKUMK, Cesisb  MeXAy  HEnpepbIBHOCTbIO U
ANDepeHUMpyeMoCTbi0  (DYHKUMM B TOYKe.  TOYKMK
pa3pbiBa. Knaccugpukaums To4Yek paspblsa

TeopeTuyeckoe 3aHsATUe. YpPaBHEHMe KacaTe/lbHON K
rpauky yHKUMM

(eOMETPUYECKMIA  CMbICT  NPOW3BOAHOW  (DYHKUMKM -
YrnoBov Ko3th(ULMEHT KacaTeNlbHOM K rpafuky (yHKUMK
B TOYKE. YpaBHEHWe KacaTeNbHOW K rpauky (yHKUMW.
ANTOPUTM  COCTaBNeHUSI  YpaBHEHUS  KacaTeNlbHOM K
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OK 01, OK 02, N1P§, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P64, MNPytO

OK 01, OK 02, J1P8, J1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, I1P64, TNPytO
OK 01, OK 02, 11P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, P64, TPytO
OK 01, OK 02, 11P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P64, MNPytO

OK 01, OK 02, /P8, NTP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, INMP64, MNPy8,
MPytO

OK 01, OK 02, /1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MNP64, INPytO



Tema 6.4.
MOHOTOHHOCTb
(QYHKUMA. TOYKN
3KCTpeMyMa

Tema 6.5.
HanbonbLuee un
HanMeHbLLIee
3HaYeHus

rpadmky gyHkumm y=f(x)

KoHTponbHasa paboTta

TeopeTuyeckoe 3aHaTue. COCTaB/leHNe  YypaBHeHUA
KacaTeNbHON 1 HopManu

TeopeTuueckoe 3aHsaTMe. MOHOTOHHOCTb  (OYHKLMW.
TOuUKM 3KCTpemMyMa

BospactaHme u  ybbiBaHWE (DYHKUWMM, COOTBETCTBUE
BO3pacTaHus M y6blBaHMA (DYHKUMW 3HaKy NPOW3BOAHOMN.
3afa4n Ha MakCUMyM Y MUHUMYM.

TeopeTuyeckoe  3aHsaTue.  [1pOM3BOAHbLIE  BbICLUNX
nopsiAKoB. MNpuUMeHeHWe NPON3BOAHON BTOPOro nopsfka K
NCCnefoBaHuIo PYHKLNI

BTopas npousBogHas, eé reoMeTpuyecKuini 1 (HU3NYecKuii
CMbIC/l. 1pon3BOAHbIE BbICLUMX MNOPALKOB. [prMeHeHue
NMPOM3BOAHON BTOPOro MopsiKa K UCCnefoBaHnio (hyHKLUMK
Ha BbINYKNOCTb rpafmka N HaxoXxaeHve ToUek rnepernba
TeopeTuueckoe 3aHATME. ACUMMTOTbI

MMOHATME aCMMMTOTbI, COCO6bI X ONpeAeneHus.

TeopeTuueckoe 3aHsTue. lKccnegoBaHne (yHKUMIA ©
NOCTPOEHWE rpafurKoB

ObLwasa cxema uccnefoBaHus (YHKLMIA U NOCTPOEHUA UX
rpamKosB.

TeopeTnueckoe 3aHsTve. Hambonbllee U HauMeHbLUee
3HaYeHNs yHKLUN

HaxoXaeHne HambonblUero 1 HaMMeHbLUEro 3HauvyeHui

(hYHKUWIA,
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OK 01, OK 02, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, 1NP64, NPytO

OK 01, OK 02, NP8, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P64, MNPy8,
MPytO

OK 01, OK 02, /P8, /IP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P64, MPyIO,
MPy18

OK 01, OK 02, NP8, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP64, MNMPytO

OK 01, OK 02, NP8, JTIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P64, MNPy8,
MPytO

OK 01, OK 02, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, INP64, MPytO



(YHKUMN

Teopetnueckoe 3aHATUe. [pUMeHeHWe NPOWN3BOAHOWA
(PYHKLMM NpU peLleHrm 3a4a4 Ha ONTUMM3aLmio
HaxoxgeHne HavbonblUero M HavMeHbLUero 3HayeHWi
(hYHKUMIA NPU peLLeHnm 3aga4 Ha onTUMM3aLmio
MpakKTnyeckoe 3aHATUE Ne 10. HaxoxaeHne
ONTUMa/ILHOIO pesynbTaTa C MOMOLLbK MPOM3BOLHON B

NPaKTUYECKNX 3adadax

KoHTponbHasa paboTa

Pasgen 7. MepB006 3a3Hasd PyHKLUNSA, ee NPUMEHEHNE

Tema 7.1.
MepBoobpa3Has
OyHKLUMN,
Mpasuna
Hax0oXaeHus
nepBoo6pasHbIX.
HeonpegeneHHbIi
WHTerpa.

TeopeTuueckoe 3aHATue. [lepBoobpasHasd (YHKUMK.
MpaBuna HaxoxaeHus nepBoobpasHbIX. HeonpeaeneHHbIN
NHTerpan.

3aiaya 0 BOCCTAHOB/EHUW 3aKOHa ABMXKEHWS MO N3BECTHOM
cKopoCTW. ToHATME WHTerpupoBaHus. O3HaKOM/eHWe ¢
MOHATMEM WHTerpasa M nepBoobpasHO A5 (YHKUUM
y=f(X). PelleHne 3afay Ha CBA3b MEPBOOOPA3HON U ee
NPOV3BOAHOM, BbIUYMCNEHNE NEPBOOOPA3HON AN AaHHOWN
GyHkumn.  Tabnuua  opmyn  And HaxXOXAEHUS
nepBoobpasHbiX.  M3yyeHne  npaBunia  BblYMC/IEHUSA
nepBOO6GpPa3HoN..

TeopeTuueckoe 3aHaTve. HeonpeaeneHHbI NHTErpan
HeonpeaenéHHblii MHTErpan W ero CcBoiicTBa. VHTerpanbl
oT OCHOBHbIX 3N1EMEHTAPHbIX (hYHKUMA.
HenocpeacTBEHHOE UHTETPUPOBaHMNE

TeopeTuueckoe 3aHATMe. HaxoXaeHWe HeOMpPeaenéHHoro
NHTErpaslia METOA0M 3aMEHbI nepemeHHoﬁ

WHTerpmpoBaHve (hyHKUMIA METOLOM 3aMeHbl NepeMeHHO.
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OK 01, OK 02, /P26, MP8, MP17,
MP64, MPyLO

OK 2, MK 2.5, MK 3.1, N1P23, J1P24,
NnP25, JIP26, MP1, MP2, MP3, MP4,
MPS5, MP6, MP10, MP12, MP13,
MP17, MP18, MP19, MP21, MP36,
MP42, MP46, MP64, IMNMPyHO, MNMPy18

OK 01, OK 02, JTIP8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P64, MNPytO

OK 01, OK 02, N1P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MPS55, MP56, MP57, P64, IMNMPyHO

OK 01, OK 02, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P64, MNPytO



Tema 7.2.
BbluncneHne
onpeaenieHHoro
NHTerpana

TeopeTuyeckoe 3aHAaTue. BbluucneHne onpegeneHHoro
nHTerpana. ®opmyna HetoTOHa - JlelibHMLa

[MoHATME  omnpefefneHHOro  uHTerpana.  BbluncneHve
NHTerpanos MeToA0M HernocpeACcTBEHHOIO
NHTErpuposaHus. dopmyna HoloToHa - JlebHuua.
TeopeTuyeckoe 3aHATMe. BblunucneHne onpeneneHHoro
NHTerpana MeTo40M 3ameHbl MepeMeHHOM

BbluncrieHve HTErpasioB METO40M 3aMeHbl NepeMeHHOIA.
MpakTnyeckoe  3aHATUE Nell. PeweHve  3agay
reoOMeTpPUYeCcKoro cofepxaHus c NMOMOLLbIO
onpeneneéHHoro nHTerpana

MpakTuyeckoe 3aHATMe  Nel2.  PeweHune  3agay
(hM3MYeCKoro cofepXKaHns C MOMOLLbIO OnpeeEéHHOro
MHTEerpana

KoHTponbHas paboTta

Pasgen 8. MHOrorpaHHUKW 1 Tena BpalleHns

Tema 8.1.
Mpnsma,
napannenenvnes,

Ky®O.

Tema 8.2.
Mupamunpa

TeopeTuueckoe 3aHaTue. Npu3ma. MNapannenennnes.

Ky®.

MMoHATME MHOrorpaHHuka. OnpegeneHune npusmbl. Mpamas
N npasuibHad npusmbl. HaknoHHas npusMa. OCHOBHble
anemeHTbl [Napannenenunes, CBOMCTBA NPSMOYTONbHOIO
napannenenunega, ky6. CeueHvie Ky6a, napannenenunesa
TeopeTnyeckoe 3aHaTue. MNupammaa

Onpepenedve  nupammngbl.  [MpaBunbHaa — nupamupa.
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OK 01, OK 02, /1P8, /1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P64, MNMPyHO

OK 01, OK 02, N1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P64, MNMPytO
OK 21K 25, MK 3.1., JIP14, N1P23,
NP24, NP25, NP26, MP1, MP2, MP3,

MP4, MP5, MP6, MP12, MP13,
MP17, MP18, MP19, MP21, MP36,
MP42, MP46, P64, MNPylO, MNMPyHO
OK 2K 25, MK 3.1., JIP23, JIP24,
npP25, N1P26, MP1, MP2, MP3, MP4,

MP5, MP6, MP10, MP12, MP13,
MP17, MP18, MP19, MP21, MP36,
MP42, MP46, P64, INPyHO, MPy18

OK 01, OK 02, N1P8, JTIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, MP6HO,
MPy14

OK 01, OK 02, 11P8, JTIP33, MP28,
MP30, MP31, MP33, MP36, MP37,



Tema 8.3.
CvmMmmeTpus B
Ky6e,
napasnnenenvnese,
npusmMe, Nupamue

Tema 8.4.
LnnnnHap, ero
COCTaBNAoLLME.
CeueHne
unanMHapa
Tema 8.5.
KoHyc, ero
COCTaBNAOLLME.
CeueHune KoHyca

YceuéHHasa nupammuga. Tetpasgp. OCHOBHble 3/1EMEHTI.
CeyeHue nupamunfpl.

MpakTuuyeckoe 3aHsTUe Nel3. HaxoxpgeHue 6GOKOBOW U
MOJSTHOM NOBEPXHOCTU MHOIOrPaHHNKOB.

TeopeTuyeckoe  3aHaTMe. CummeTpusa B KyoOe,
napannenenuneae, npusmMe, nupaMmmae

CUMMETPUSi OTHOCUTE/IbHO TOYKW, MNPAMOWA, MIOCKOCTK.
CummeTpus B Ky6e, napannenenunege, npusme, nupaMmmje
MpakTuyeckoe 3aHATMe Nel4. [IpMmMeHeHWe MeToAa
CUMMETPUK B 3aja4ax C NPakKTUHYECKNM coaepKaHUEM

TeopeTuyeckoe 3aHATMe. LIMAMHAP M €ro OCHOBHblE
anemeHTbl. CeyeHne uunnHapa

LInnnHAap n ero ocHoBHble 31eMeHTbl. OCHOBaHMS, BbICOTa,
obpasytoLLas, passepTka. CeueHns 1 pasBEPTKN LUAUHAPA.
OceBble CeYEHMSI U CeYeHNs], napansiefibHble OCHOBaHNIO
TeopeTuueckoe 3aHsaTue. KOHyC, ero cocTaBnsitoLLme.
CeuyeHue KoHyca

KoHyc u ero anemeHTbl. CeyeHre KOHyca (napannefibHoe
OCHOBaHMIO N MPOXOAALLee Yyepe3 BepLUUHY), KOHUYeCKue
ceyeHus. PasBepTka KOHyca
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MP55, MP56, MP57, MP61, MP610,
MPy14
OK 01, OK 02, MK 2.5., NP8, NIP33,
MP28, MP30, MP31, MP33, MP36,
MP37, MP55, MP56, MP57, MP61,
MP610, MPy14, MPy15

OK 01, OK 02, /P8, P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP61, MP610,

MPy14, MPy16

OK 2, MK 2.5, NP14, NP23, /IP24,
NIP25, IP26, MP1, MP2, MP3, MP4,

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

OK 01, OK 02, /P8, /IP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P61, MP610,
MPy14

OK 01, OK 02, /1P8, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MPS55, MP56, MP57, 1P61, IP610,
MPy14



Tema 8.6.

YCeueHHbIli KOHYC.

CeyeHune
yCeYeHHOro
KOHyca

Tema 8.7.
LLlap u cthepa, nx
ceyeHus

Tema 8.8.

bokoBas 1 nonHasa
NMOBEPXHOCTb
UMIMHAPA, KOHYCa,
cthepsl

Tema 8.9.

bBokoBas 1 nonHas
NMOBEPXHOCTb
nupamunasbl,
npU3Mmbl

Tema 8.10.
MoHsTHE 06
o6beMe Tena.
OTHoLeHne
00bemoB
NoAOGHbIX Ten

TeopeTuyeckoe 3aHsATUE. YCEUYEHHbI KOHyc. CeuyeHue
yCeUYeHHOro KoHyca
YceueHHbIn KoHyc. Ero obpasytouwas u BbicoTa. CeyeHue
yCeYeHHOro KoHyca

TeopeTuueckoe 3aHsaTue. LLap 1 cihepa, Ux ceveHus
Lap u ciepa. BsaumHoe pacrnonoxeHue cgepbl U
nnockocT. CeueHue Liapa, cepbl

TeopeTnueckoe 3aHATMe. BOKOBas 1 NosHas NOBEPXHOCTb
LUMNNHAPA, KOHYca, ciepsbl
BokoBas 1 nonHas NOBePXHOCTb LMAMHAPA, KOHYCa, Cepbl

TeopeTuueckoe 3aHsTue. BOKOBas 1 NOMHas MOBEPXHOCTb
nupamuibl, NPU3MbI
BokoBas 1 NofHas NOBEPXHOCTb NPamMuAbl, NPU3MbI

TeopeTuueckoe 3aHaTue. [lOHATME 006 0Obeme Tena.
OTHOLLEHNE 06bEMOB NOAOOHBIX TeN

O6beM Kyba 1 NpsAMOYronbHOro napannenenunega. O6bem
npusmbl 1 uuanHgpa. OO6beMbl NUpamugbl U KOHYyCa.
O6bem Lwapa. OTHOLIEHNE 06bEMOB NOAO6HBIX Tefl.
MpakTnyeckoe  3aHATMe  Nel5.  PelleHue  3agay
NPUKMAAHOIO  XapakTepa Ha BblYMC/EHVE nowanei
NMOBEPXHOCTEN reOMeTPUYECKNX TeN
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2

OK 01, OK 02, JIP8, /IP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P61, MP610,
MPy14

OK 01, OK 02, /1P8, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MPS55, MP56, MP57, P61, INMP610,
MPy14

OK 01, OK 02, /IP8, J/IP33, MP28,

MP30, MP31, MP33, MP36, MP37,

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

OK 01, OK 02, /1P8, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P61, NMP610,
MPy14, MNPy15

OK 01, OK 02, /IP8, /IP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP61, MP611,
MPy15

OK 2, MK 2.5,INMK 3.1, JIP23, J1P24,
npP25, P26, MP1, MP2, MP3, MP4,
MPS, MP6, MP10, MP12, MP13,



Pasgen 9. CteneHn u KopHu. CTeneHHas, NoKasaTenbHasa v norapnpmmyeckas QyHKUWUK

Tema 9.1.
CreneHHas
(hyHKUMS, ee
CBOWCTBa

MpakTuyeckoe 3aHaTMe  Nel6.  PelleHve  3ajady
NPUKNAZHOrO  XapakTepa Ha BblYUCIEHME  0OBLEMOB
I'IOBerHOCTe|7I reOMeTPUYECKNX TeN

MpaKTuyeckoe 3aHATHE Nol7. Vicnonb3oBaHne
KOMOMHaUMn  MHOrOrpaHHMKOB W Ten  BpalleHUs B
NPaKTUKO-OPUEHTUPOBaHHbIX 3afa4ax

KoHTponbHada paboTa

TeopeTnueckoe 3aHaTue. KOpPHM n-0M CTENeHW U3
[eACTBUTENBHOMO YMCNa U UX CBOWCTBA.

IMOHATNE KOPHA N-0iA CTEMEHN U3 AEACTBUTENBHOIO YNCNA.
TeopeTnyeckoe 3aHATUE. PYHKLUMM Yy = VX , UX CBOMCTBA
N rpadmKu.

PyHKUMKN Yy = VX KX CBOWCTBA U IpatnKu.

TeopeTunueckoe 3aHATUe.lMpeobpa3oBaHMe BbIpaXeHWA ¢
KOPHAMW N-OiA CTEMNeHW
Mpeobpa3oBaHne MppaLyoHabHbIX BbIP&XKEHWUN.
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2

MP17, MP18, MP19, MP21, MP36,
MP42, MP46, MP61, MP610, MPy14,
MPy15, MPy18
OK 2, MK 2.5.,1K 3.1. 1IP23, NP24,
NP25, NIP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP10, MP12, MP13,
MP17, MP18, MP19, MP21, MP36,
MP42, MP46, MP61, MP610, MPy15,
MPy18
OK 2, MK 2.5,MK 3.1., /IP23, /P24,
NP25, NIP26, MP1, MP2, MP3, MP4,
MP5, MP6, MP10, MP12, MPU,
MP17, MP18, MP19, MP21, MP36,
MP42, MP46, MP61, MP610, MPy14,
MPy18

OK 01, OK 02, NP8, NIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP62, MNMPy6
OK 01, OK 02, NP8, NP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P62, MNPyo6,
MPy8
OK 01, OK 02, NP8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP62, NPy,
MPy7



Tema 9.2.
CBolicTBa CTeneHn
C pauMoHabHbIM 1
AeACTBUTENbHBIM
roKasaTensmm

Tema 9.3.
PeLleHne
nppaunoHanbHbIX
ypaBHeHWI 1
HepaBeHCTB

Tema 9.4.
NokasaTtenbHasa
(hyHKUMS, ee
CBOICTBa
Tema 9.5.
PelueHwne
nokKasare/ibHbIX
ypaBHEHUI 1
HepaBeHCTB

TeopeTuueckoe 3aHaTue. CTeneHW C paumoHaIbHbIM W
[eCTBUTENIbHBIM NOKasaTeNsmu

CTeneHun C LenbIMM NnokasaTtensimm, ux cBoicTea. CTeneHu
C pauMoHa/IbHbIMWN 1 AeNCTBUTE/IbHBIMU NOKa3aTeNsmm, ux
CBOWCTBA

TeopeTuueckoe 3aHaTue. CTeneHHble, QYHKUMKN, UX
CBOICTBa U rpadurKu

OnpegeneHmne CTeneHHON gyHKUMK. CBOICTBA U rpadmKm
CTeNeHHbIX PYHKLMIA B 3aBUCUMOCTM OT BMUAA NOKasaTess
TeopeTuyeckoe 3aHsATue. PelleHne uvppaunoHaibHbIX
ypPaBHEHNIA

PaBHOCW/IbHOCTb MppPaLMOHa/bHbIX ypaBHeHWUA. MeTogpl
NX peLleHuns. PelleHne nppaymoHasibHbIX YpaBHEHWIA

TeopeTuyeckoe 3aHATue. [loKasaTenbHble (DYHKUMKW, WX
CBOICTBA U rpaurKu

CTeneHb C NPOM3BO/IbHLIM AeACTBUTE/IbHBIM MOKa3aTeseM.
Moka3aTefibHas PYHKLMSA, ee CBOMCTBA rpagvk.
TeopeTudyeckoe 3aHsaTue. PelleHWe MoKasaTe/lbHbIX
ypaBHeHUIA

PeLueHme nokasaTe/lbHbIX ypaBHeHWA MEeTOA0M
ypaBHMBaHUA MoOKasaTefieil, MeTo4OM BBeAeHWS HOBOM
NepeMeHHOIA.

TeopeTuyeckoe 3aHaTWe. PelleHWe MoKasaTe/lbHbIX
HepaBeHCTB

PeLeHWe Noka3saTe/lbHbIX HEPaBEHCTB

MpakTuyeckoe 3aHATUe Nel8. PelleHWe MnokasaTenbHbIX
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OK 01, OK 02, /1P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P62, MNMPy6

OK 01, OK 02, N1P8, /1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P62, NP65

OK 01, OK 02, /1P8, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, INMP62, MNPQGS3,
MPy7

OK 01, OK 02, /1P8, JIP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P65, MNPy6

OK 01, OK 02, /1P8, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MNP63, MNPy6,
MPy7

OK 01, OK 02, N1P§, NNP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP63, MNPy7
OK 01, OK 02, MK 2.5.,INMK 3.1., /1P§,



Tema 9.6.
Norapugm ymncna.
CsoiicTBa
norapvpmoB

Tema 9.7.
Norapugpmmnyeckme
OYHKUMN, X
CBOMCTBa U
rpagukm

Tema 9.8.
MpocTeliwmne
norapugmunyeckme
ypaBHeHus

YPaBHEHWIN N HEPABEHCTB.

TeopeTuueckoe 3aHsaTue. Jlorapugpm ymncna

MoHaTve norapumMa umcna. OCHOBHOE forapuiMUYeckoe
TOXAecTBO. dopMy/a rnepexofa OT N0rapuMoB Mo O4HOMY
OCHOBAHMIO K JiorapumaMm nNo  ApYroMy OCHOBAHMIO.
[JecATnYHble U HaTypasibHble fiorapugmel. peactaesneHve
norapugma ¢ Npom3Bo/bHLIM OCHOBaHMEM Yepe3 AeCATUYHbIe
N HaTypa/ibHble.

TeopeTuueckoe 3aHATMe. CBOCTBaA Norapnugmos
CsolicTBa NnorapuepMos. NorapudhmuposaHme 7
NOTEHLMPOBaHMe anrebpanyecknx BbipaxXeHW. BbluncneHme
norapugma ymcna ¢ Npov3Bo/bHbLIM OCHOBaHUEM
TeopeTnueckoe 3aHATUe. JlorapumMuyeckme ¢yHKLMN,
NX CBOWCTBA U rpaumKm

JNorapugmunyeckas QyHKUMSA, ee CBOIMCTBA, rpadnK.

TeopeTuueckoe 3aHsATHe. MpocTeiwmne
norapuMmyeckmne ypaBHeHNs

MMoHATNA NpPOCTENWNX NOrapUPMUYECKNX  YPaBHEHWIA.
OCHOBHbIe Teopembl NpUMeHeHs MeTOo/0B
norapuMMpoBaHUA 1 MOTEHLMPOBAHUS.

TeopeTuueckoe 3aHATMe. PelleHWe norapupMmUyYeckmnx
ypaBHeHWI MeTO0M 3aMeHbl NepeMeHHbIX.
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NP33, MP28, MP30, MP31, MP33,
MP36, MP37, MP55, MP56, MP57,
MP63, MPy7

OK 01, OK 02, 11P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P62, MNPy6

OK 01, OK 02, 11P8, N1IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, P62, NPy6

OK 01, OK 02, N1P8, JIP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, NP62, MNP65,
MPy8

OK 01, OK 02, /P8, /IP33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, MP62, MP63,
MPy7

OK 01, OK 02, /1P8, N1P33, MP28,

MP30, MP31, MP33, MP36, MP37,

MP55, MP56, MP57, P62, MNP63,
MPy7



Tema 9.9.
PeLueHne
norapuimmnyecknx
HepaBeHCTB

Tema 9.10.
AnddepeHuymposa
HYe
nokasaTeflbHoW 1
norapugmMmnyecKon

(hyHKLMI

Pasgen 10. 9nemMeHTbl KOMOUHATOPUKU, CTATUCTUKU U TEOPUMN BEPOATHOCTEN

Tema 10.1.
OcCHOBHbIe
NOHATUSA
KOMOMHaTOPUKN
Tema 10.2.
BeposaTHoCTb
co0bITUS

Tema 10.3.
OCHOBHbIe
TEOpPEMbI TEOPUN

TeopeTuueckoe 3aHATMe. PelleHVe norapupMmuyecKmnx
HepaBeHCTB
PeLueHne norapugMnUYecKUX HepaBeHCTB

MpakTuueckoe 3aHATMe Ne19. [prMeHeHWe norapngma B
npupojae 1 TeEXHUKe

TeopeTuyeckoe 3aHATMeE. AnddepeHuymnposaHme
nokasaTe/lbHON 1 NorapuhMmnyeckon PyHKLNI
Bbluncnexue MPOV3BOAHbBIX nokasaTe/ibHOiA "

noraputMmnyecKor PyHKLKMiA

KoHTponbHaa paboTta

TeopeTuyeckoe 3aHATHE. OCHOBHbIe NOHATNS
KOMOVHATOPUKM
MepecTaHOBKW, pa3MeLLEHNS, COYeTaHUS.

TeopeTuueckoe 3aHATMe. BEpPOATHOCTb COObITMSA
CnyvaliHbli onbIT. CnydvaiiHoe co6biTve. [pPOCTPaHCTBO
aNeMeHTapHbIX  McxodoB.  Knaccudukauyms  co6bITUA.
BepoATHOCTb CO6LITUA  (KNacCcMYecKoe, CTaTUCTMYeCKoe
onpegenexuns). JeiACTBUSA Haf, COObITUAMU

TeopeTuyeckoe 3aHaTue. OCHOBHble TeOpeMbl Teopuu
BeposTHOCTeN. dopmyna bepHynnn. ®opmyna balieca.
CnoxeHve  BeposiTHOCTeld  HesaBucUMble  COOBITUS.
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OK 01, OK 02, /P8, /IP33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, MP62, P63,
MPy7
OK 01, OK 02, MK 3.1., /IP8, /IP33,
MP28, MP30, MP31, MP33, MP36,
MP37, MP55, MP56, MP57, P62,
MP63, MPy7

OK 01, OK 02, N1P8, J1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, IMPy®6, MPytO

OK 01, OK 02, /1P8, N1P33, MP28,
MP30, MP31, MP33, MP36, MP37,
MP55, MP56, MP57, TPy4

OK 02, /TP26, MP8, MP17, P68,
MPy13

OK 01, OK 02, /P26, MP8, MP17,
P68, MPy13



BEpOSATHOCTEMN YMHOXeHVe  BEPOATHOCTEW.  YC/OBHasi  BEPOSATHOCTb.
dopmyna bepHynnn. ®opmyna balieca.

MpaKTuyeckoe 3aHATHeE Ne 20. [MpumeHeHwMe

BEPOATHOCTHbIX METOA0B MNPU PELUEHNU NPaKTUYECKNX

3ajaq 2
Tema 10.4. TeopeTuyeckoe 3aHATMe.  JIUCKpeTHas  CnydaiiHas
[nckpeTHas BeNMYMHa, 3aKOH, ee pacrnpefeneHuns
cnyyainHas Buabl cnyvaitHbix BennuuH. OnpeaeneHvne AWCKPETHOM 2

BE€/IM4MHa, 3aKOH cnyqa|7|H0|71 BEMMYNHBI. 3aKOH pacnpeneneHnAa ,EI,I/ICerTHOIZ

ee pacnpefieneHns  ciyyaHoOW BefIMYUHBI. Ee UiCNoBble XapaKTepUCTUKM
MpakTuyeckoe 3aHsATMe Ne2l. HaxoXaeHuwe cpegHUX
XapaKTePUCTUK, Ha6m0,qaeMb|x JaHHbIX Ha NMPakKTUKe

2

KoHTponbHasa pa6oTa 2

MpomexyToyHasa aTtTectauns (3K3ameH) 12
Bcero: 235

44

OK 01, OK 02, MK 3.1., J/IP23, J1P24,
NnpP25, J1P26, MP1, MP2, MP3, MP4,
2 MPS5, MP6, MP10, MP12, MP13,
MP17, MP18, MP19, MP21, MP36,
MP42, MP46, P68, MNMPy13, MNMPy18

OK 01, OK 02, /1P26, MP8, MP17,
MP67, MNMPy12

OK 01, OK 02, MNK 2.5., JIP23, N1P24,
NP25, NP26, MP1, MP2, MP3, MP4,
2 MPS, MP6, MP10, MP12, MP13,
MP17, MP18, MP19, MP21, MP36,
MP42, MP46, MNP67, MNMPy12, MNPy18

26



3. YC/1OBA PEANTNSALNN TTPOIPAMMbI YYEBHOTI O NMPEAMETA

3/1. MaTtepuasibHO-TEXHNYECKOe 0becrneyeHme

[na ocBoeHWUs nporpammel yyebHoro npegmeta OOIMy.07 MaTemaTvka B
OBIMOY «K3MT» nveetcs yyebHbI KabUHET «MaTemMaTuKa».

[MomeLLeHNe KabuHeTa OCHALLEHO TUMOBbIM 060pYyLOBaHVWEM, B TOM YucC/e
crneynasm3vpoBaHHOM  y4yebHOWM  MebGenbtd UM cpefcTBamy  00y4eHus,
HeOOXOAMUMBIMA AN BbINONHEHMST TpeboBaHWMIN K  YPOBHIO  MOArOTOBKM
obyyatoLpmxcs.

OcHalleHune y4ebHOro KabmHera:

- MOCafloyHble MecTa Mo KO/IMYeCcTBY 00YyYarOLLMXCS;

- paboyee MeCTO npernogasartens;

- YepTeXHble MHCTPYMEHTbI: SIMHeWKa, 3NNMC, TPAHCMOPTUP;

- CTepeoMEeTpUYecKne Moae M MHOrorpaHHMKOB U TeN BpaLLeHus;
- 33flaHuA A4S19 KOHTPO/bHbIX PaboT;

- MpoeccroHasIbHO-0PNEHTUPOBaHHbIE 3aJaHNS;

- 3K3aMeHaUWOHHble MaTepuabl.

TexHU4YecKme cpeacTaa 06yyeHus:

- MEPCOHaNbHbIA  KOMNbKOTEP C  JIMLUEH3NOHHbLIM  NPOrpPaMMHbIM
0b6ecneyeHneMm:;

- MPOEKTOpP C 3KpaHOM.

3asibl:

BubnmnoTeka, YnTanbHbI 3a1 C BbIXOJOM B CETb IHTEpHeT.

3.2. VHhopmaLmoHHOe obecrieyeHre peasm3aumm NporpaMmb

[na peanvsaunn nporpammbl B 6M61motedyHoM oHae OBMNOY «KOIMT»
MMEIKOTCA MeyaTHble U 3MeKTPOHHble 00pa3oBaTe/lbHble M MH(OPMaLWOHHbIE
pecypcbl Ana 1CMo/b30BaHUSA B 06pa3oBaTe/lbHOM MpoLiecce.

3.2.1. OCHOBHbIe UCTOUYHUKMN

1 MaTematuka: anrebpa u Havana MaTemaTMyecKoro aHanmsa, reoMeTpus.
Anrebpa 1 Hayasia maTeMaTnyeckoro aHanmsa: 10 K/.: 6a30Bblil YpPOBeHb: YUYeOHNK
B 2 yactax. Yactb 1/ A.l'. Mopgakosuy, MN.B. CemeHos, J1.A. AnekcaHgposa, E.J1.
MappaxaeBa. - 2-e u3g., ctep. - Mocksa: pocseLyeHune, 2022.

2. Matematuvka: anrebpa v Havana mMaTeMaTUYecKoro aHanmsa, reoMeTpus.
Anrebpa 1 Hayasa matemMatuyeckoro aHanmsa: 10 k/1.: 6a30Bblil YPOBEHb: YYEOHMK
B 2 yacTax. Yactb 2/ A.l'. Mopakosuy, M.B. CemeHos, J1.A. AnekcaHgposa, E.J1.
MappaxaeBa. - 2-e u3g., ctep. - Mocksa : [pocselyeHune, 2022.
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3. Marematuka: anrebpa v Hayana mMaTeMaTU4ecKoro aHasin3a, reomMeTpus.
Anrebpa 1 Hayasia MaTeMaTU4eckoro aHanmsa: 11 K/.: 6a30Bblil yPOBEHb: YUYeOHNK
B 2 yactax. Yactb 1/ A.l'. Mopgakosuy, N.B. CemeHos, J1.A. AnekcaHgposa, E.J1.
MappaxaeBa. - Mocksa: lNpocseLyeHue, 2021.

4. MaTematuka : anirebpa v Hadana MaTemMaTMyecKoro aHasimnsa, reoMeTpus.
Anrebpa 1 Hayasia maTeMaTU4eckoro aHanmsa: 11 K/.: 6a30Bblil YPOBEHb: YHEOHUK
B 2 yactax. Yactb 2/ A.l'. Mopgakosuy, N.B. CemeHos, J1.A. AnekcaHgposa, E.J1.
MappaxaeBa. - Mocksa: lNpocselleHne, 2021

3.2.2. lonoNHUTeNbHbIE UICTOUHNKN

1. boromornos, H.B. MaTtematuka: y4ebHUK ans cpeaHero
npoeccnoHasbHoro obpasosaHus / H. B. boromonos, M. N. CamoiineHko. — 5-e
n3g., nepepab. u gon.— Mockea: WM3gatenscteo HOpawnt, 2024.— 401 c.—
(MpoeccroHanbHoe o06pa3oBaHMe). — ISBN 978-5-534-07878-7. — TekcT
ANeKTPOHHbIN /[ O6pasoBatenbHas  nnatgopma  HOpant  [canT]. —
URL: https://urait.ru/bcode/536607

2. boromonos, H. B. MaTematuka. 3afauun ¢ pelieHusaMun: y4yebHoe nocobue
ANa cpeaHero npodeccnoHansHoro obpasosaHus / H. B. boromonos. — 2-e u3f,.,
uenp. u gon.— Mockea: W3gatensctBo  FOpaitt, 2024. — 755 c. —
(MpoteccroHanbHoe o6pa3oBaHne).— ISBN 978-5-534-16211-0. — TeKcT:
ANeKTPOHHbIN /[  O6pasoBaTenbHasd  nnatopma  HOpailt  [cant]. —
URL.: https://urait.ru/bcode/544899

3. boromonos, H.B. leomeTpusa: yuyebHoe mnocobue Ana  cpedHero
npoeccnoHasbHoro obpasosaHus / H. B. boromonoB. — Mocksa: M3aaTenscTeo
FOpaint, 2024.— 108 c.— (IpodheccnoHanbHoe obpa3oBaHue).— ISBN 978-5-
534-09528-9. — TeKCT: 3neKTpoHHbIA // ObpasoBaTenbHad nnaropma HOpant
[cainT]. — URL: https://urait.ru/bcode/536961

3.2.3. "HTepHeT-pecypchbl

1 EagnHasa  KONMekuMn  LUM(POBbIX  06pas3oBaTefibHbIX  PecypcoB
[@nekTpoHHbIn pecypc] URL: http://school-collection.edu.ru/

2. Poccuiickasti  aneKTpOHHast  WKona  [AnekTpoHHbld  pecypc] URL:
https://resh.edu.ru/

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

4. Pewy EI'9 [OnekTpoHHbIv pecypc] URL: https://ege.sdamgia.ru/
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4. KOHTPOJIb 1 OLLIEHKA PE3YJIbTATOB OCBOEHUNA YUEBHOI O

NMPEOMETA
KOHTPONb M OLUEHKa pe3y/nbTaTOB OCBOEHWMSI Yy4eBHOro npeameTa
PACKPbIBAIOTCS  uYepe3  AUCLMMNAMHAPHbIE  Pe3ynbTaTbl, HanpaB/feHHble Ha

(hopMmpoBaHme 06LMX 1 NPOGECCUOHAIbHBIX KOMMETEHLMIA MO pasaenamMy TeMam

COAEPXKaHWs y4eOGHOro maTepuana.

O6wasa /
Tunbl OUEHOYHBIX
npocgeccnoHanbHas Paspen / Tema .
MeponpuaTUin
KoOMMNeTeHUnA

OK 01. Bblbupatb crnocobbl Pasgen 1, Tema 1.1, Tema TecTupoBaHue
peLueHus 3apay 1.2, Tema 1.3, Tema 1.4 YCTHBI onpoc
NPOeCCMOHaNbHOA MMpeacTaBneHve  pesynbTaToB
LesTeNbHOCTU NPaKkTUYeCKnx paboT

NPUMEHNTENBHO K Pa3/INYHbIM
KOHTEKCTaM

Pasgen 2, Tema 2.1, Tema
2.2, Tema 2.3, Tema 2.4,
Tema 2.5, Tema 2.6, Tema
2.7

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

Pasgen 5, Tema 5.1

BX0fHOI KOHTPONb
TecTupoBaHue

YCTHbIA onpoc
MaTeMaTUyYeCcKnii AUKTaHT
lNpeacTaBneHne  pesynbLTaToB
npaKTUyecknx pabot

YCTHbIA onpoc
MpefcraBneHne  pesynbTaToB
NpaKTUYecKnx paboT

YCTHbI onpoc
MpefcraBneHne  pesynbTaToB
NpaKTUYecKnx pabot
KoHTposbHas paboTa
TecTupoBaHue

YCTHbIA onpoc
MaTeMaTU4eCKnin AUKTaHT

Pasgen 6, Tema 6.1, Tema TecTupoBaHue
6.2, Tema 6.3, Tema 6.4, YCTHbIA onpoc
Tema 6.5 MpeactaeneHve  pesynbTaToB

NpaKTUYeCKnX paboT
KoHTposibHas paboTa

Pasgen 7, Tema 7.1, Tema TecTuposaHue
7.2 YCTHbIA onpoc
lNpeacTaBneHve  pesynbLTaToB

Pasgen 8, Tema 8.1, Tema
8.2, Tema 8.3, Tema 8.4,
Tema 8.5, Tema 8.6, Tema
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NpaKTUYeCKnX paboT
KoHTponbHas paboTa
TecTnposaHue
YCTHbIA onpoc

lNpeacTaBneHne  pesynbLTaToB



OK 02. Vicnonb3oBaTb
COBPEMEHHbIe cpeacTea
MoWCKa, aHaM3a 7
NHTepnpeTauuyM MHgopmalmn
n NH(OPMALNOHHbIE
TEXHONIOMMW /19 BbIMOIHEHNA
3ajau npoheccnoHaIbHOM

LeATENbHOCTU

8.7, Tema 8.8, Tema 8.9,
Tema 8.10

Pasgen 9, Tema 9.1, Tema
9.2, Tema 9.3, Tema 94,
Tema 9.5, Tema 9.6, Tema
9.7, Tema 9.8, Tema 9.9,
Tema 9.10

Pasgen 10, Tema 10.1, Tema
10.3, Tema 10.4

BepeHue
Pasgen 1, Tema 11, Tema
1.2, Tema 1.3, Tema 1.4

Pasgen 2, Tema 2.1, Tema
2.2, Tema 2.3, Tema 2.4,
Tema 2.5, Tema 2.6, Tema
2.7

Pasgen 3, Tema 3.1, Tema
3.2

Pasgen 4, Tema 4.1, Tema
4.2, Tema 4.3, Tema 44,
Tema 4.5, Tema 4.6, Tema
4.7

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

Pasgen 8, Tema 8.1, Tema
8.2, Tema 8.3, Tema 84,
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npaKTUyecknx pabot
KoHTponbHas paboTa
TecTnpoBaHue

YCTHbIN onpoc
MpefcraBneHne  pesynbTaToB
npakTUyecknx pabot
KoHTponbHas paboTa
TecTupoBaHue

YCTHbIA onpoc
MpeacTaBneHne  pesynbTaToB
NpaKTUYecKnxX paboT
KoHTponbHas paboTta
MWHN-COUNHEHME
TecTupoBaHue

YCTHbIA onpoc
MNpencTasneHne  pesynbTaToB
MPaKTUYEeCKNX paboT

BX0fHOIN KOHTPO/b
TecTmpoBaHue

YCTHbIA onpoc
MaTemMaTUUeCKNin QUKTaHT
MpeacTaBneHne  pesynbTaToB
npakTUyeckmnx pabot

YCTHbIN onpoc
MpeacTaBneHne  pesynbTaToB
NpaKTUYecKnx paboT

YCTHbIA onpoc
MpeacTaBneHne  pesynbTaToB
NMPaKkTUYecKnx pabot
KoHTponbHas pabota
TecTupoBaHue

YCTHbI onpoc
MaTeMaTUYeCKNn ANKTaHT
TecTupoBaHue

YCTHbI onpoc
lNpencTaBneHne  pesynbTaToB
NpaKTUYecKnx paboT
KoHTponbHas paboTa
TecTnpoBaHue

YCTHbIA onpoc
lNpencTaBneHne pesynbLTaToB
NpaKTUYecKnx paboT
KoHTponbHas paboTa
TecTnpoBaHue

YCTHbIN onpoc



NnK 2.5. PaccuunTbiBaTthb
TEXHUKO-3KOHOMMYECKMe
nokasarenmu
TEXHO/I0rMYEeCcKoro npouecca.

MK 3.1. Bectn yyet pacxopga
NCNOMb3yeMbIX CbIpbA,
BCromorare/ibHbIX

MmaTepunanoB, 3HEPropecypcoB

Tema 8.5, Tema 8.6, Tema
8.7, Tema 8.8, Tema 8.9,
Tema 8.10

Pasgen 9, Tema 9.1, Tema
9.2, Tema 9.3, Tema 9.4,
Tema 9.5, Tema 9.6, Tema
9.7, Tema 9.8, Tema 9.9,
Tema 9.10

Pasgen 10, Tema 10.1, Tema
10.2, Tema 10.3, Tema 10.4

Pasgen 2, Tema 2.7

Pasgen 3, Tema 3.2

Pasgen 4, Tema 4.6

Pasgen 6, Tema 6.5

Pasgen 7, Tema 7.2

Pasgen 8, Tema 8.2, Tema
8.3, Tema 8.10

Pasgen 9, Tema 9.5

Pasgen 10, Tema 10.4

Pasgen 2, Tema 2.7
Pasgen 4, Tema 4.6,

Pasgen 5, Tema 5.1
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MMpenctasneHne pesynbTaToB
NMpaKTU4eckmx pabot
KoHTponbHas paboTta
TecTupoBaHue

YCTHbI onpoc
lNpencTaBneHne  pesynLTaToB
npaKTUyecKnx pabot
KoHTponbHas paboTa
TecTupoBaHue

YCTHbIA onpoc
lNpencTaBneHne  pesynbTaToB
npaKTUyecknx pabot
KoHTponbHas pabota
MNpenctasneHne  pesynbTaToB
npaKTUyecknx pabot

YCTHbIN onpoc
MNpenctasneHne  pesynbTaToB
npaKTUYecKnx paboT

YCTHBIA onpoc
MpeacTaBneHne  pe3ynbTaTos
NpaKTUYecKnx paboT

YCTHbIA onpoc
MpeacTaBneHne  pe3ynbTaTos
NpaKTUYecKnx paboT

YCTHbIA onpoc

KoHTponbHas paboTta
MNpenctasneHne  pesynbTaToB
npakTUyeckmnx pabot

YCTHbIN onpoc

KoHTposibHas paboTa
MNpenctaBneHne  pesynbTaToB
npaKTUyecknx pabot

YCTHBIA onpoc
MpeacTaBneHne  pe3ynbTaToB
npaKTUyecknx pabot

YCTHBIA onpoc
MpeacTaBneHne  pe3ynbTaToB
npaKTUyeckmx pabot
MpeacTaBneHne  pesynbTaToB
NpaKTUYecKnx paboT
lNpencTaBneHne  pesynbTaToB
npaKTUYecknx pabot

YCTHbIA onpoc
lNpencTaBneHne  pesynbLTaToB
npaKTUYecKnx pabot



Pasgen 6, Tema 6.5

Pasgen 7, Tema 7.2

Pasgen 8, Tema 8.10

Pasgen 9, Tema 9.9

Pasgen 10, Tema 10.3
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YCTHbIA onpoc
MpeacTaBneHne  pesynbTaToB
npaKTUYecKnx paboT

YCTHbIA onpoc

KoHTponbHas paboTta
lNpeacTaBneHve  pesynbLTaToB
npaKTUyecKnx pabot

YCTHBI onpoc

KoHTponbHas pabota
MNpenctasneHne  pesynbTaToB
npaKTUYecKnx paboT

YCTHbIA onpoc

KoHTponbHas paboTta
lNpencTaBneHne pesynbLTaToB
NpaKTUYecKnx paboT

YCTHbIA onpoc

KoHTposnbHas paboTa
MNpencTaBneHne  pesynbTaToB
MpaKTUYecKmx paboT
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