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1. Uenun n 3agaun gucumnsiivHbl

LUenamn ocsoeHna gucumnnuuel «MATEMATUKA» aBngeTca nogrotoBka
BbIMYCKHMKA K BbINOSIHEHMIO U PELLEHUIO Npod)eccuoHanbHbiX 3agad B obnactn26
Xnmmyeckoe, XMMMUKo-TexHonormyeckoe nponssoacteo (MNpukas MuHucTepcTea Tpyaa u
coumnanbHon 3awmTbl Poccuinckon Pepepauumn ot 29 ceHts6pa 2014 r. Ne 667H «O
peectpe npodeccuoHanbHbIX CTaHOapToB (nepeyHe BUMAOB MNpPodeCcCUoHanbHON
aeaTternbHOCTN)» (3apernctpmposaH MuHuctepctsom octnuum Poccunckon ®epepauum
19 HOs0psa 2014 r., perncTpaunoHHbii Ne 34779));

K cregyloLwmm Buaam OesTenbHOCTU:
-onpegeneHne onTuMmarnbHbIX CpPeacTB M METOAOB  aHanmsa MNpUpOAaHbIX U
NPOMBbILUSIEHHbIX MaTepNanos;
-NpoBEeAEHMNE  KAYeCTBEHHbIX W  KOJIMYECTBEHHbLIX aHanM3oB  MNPUPOAHLIX U
NPOMBILSIEHHbIX MaTepuanoB C MPUMEHEHUEM XUMUYECKUX U  PUSUKO-XMMUYECKUX
MeTOLOB aHanunaa;
-opraHu3aumsa nabopaTtopHO-NPOM3BOACTBEHHON OEATENBHOCTM.

KBanudukaums, npuceamBaemas BbinyCkHMKamM o6pa3oBaTenbHOM NporpamMmbi:
TEXHUK.

2. MMepeyeHb nnaHupyemMbix pe3ynbTaToB OOYy4YeHUs, COOTHECEHHbIX C

nnaHupyemMbiMn pesyribTaTaMu OCBOeHUsi obpasoBaTesibHOM NporpaMmmbl

B pesynbTate OCBOEHWSA OMCLUMUMNANHBI B COOTBETCTBUM C NPeyCMOTPEHHbIMU
KOMMNeTeHUNAMN 0By4atoLNNCA JOITKEH:
yMeTb:

- pelwwaTb NpuKnagHble 3agayn B 0bnactn npoeccuoHanbHOM AeATENbHOCTY;

- fpouseodums pacyemsl U cmpoumbs 2padyupo8OYHble 3asucumocmu Orisl
npedcmassieHuUs1 pe3ynbmamos aHasnusa.

- MPUMeHsIMb Memod HauMeHbwux keadpamoe 0151 obpabomku 2padyupo80OYHbIX
epaghukos.
3HaTb:

- 3Ha4YeHne maTtemaTvkm B NpodheccrMoHanbHOW AEeATEeNbHOCTM U NMpU OCBOEHUMU
OCHOBHOW NpodheccrmoHanbHom obpasoBaTenbHOM NPOrpaMmsl;

- OCHOBHblE MaTemMaTU4ecKMe MEeTOAbl peLleHUsa NpuknagHbiX 3agady B obnactu
npodeccnoHanbHoOW AeATeNbHOCTY;

- OCHOBHblE MOHATUS M MeToAbl MaTeMaTU4ecKoro aHanmsa, [OUCKPETHOW
MaTemaTuK, IMHEeNHON anrebpbl, TEOPUN KOMIMIEKCHbIX YACES, TEOPUMN BEPOSATHOCTEN U
MaTeMaTMYeCKON CTaTUCTUKK;

- OCHOBbI MHTErpanbHoro 1 anddepeHumanbHOro NCHNCNEHNS;

- hopmyrnbl pacyema rPOUEHMHbIX KOHUeHmpauul eeuwecme 8 pacmeopax u
cMecsix;

-3a0a4yu Mamemamuyeckol cmamucmuku, eeHepasibHas U 8blbopoyHasi
cmamucmuyecKkue COB0KYrnHoCmuU, 6bI60pOYHbIU MemoO, 8bI4UCIeHUe YUCII08bIX
Xxapakmepucmuk.

Kog HanmeHoBaHve komneTeHLmm Kog n HaMmeHoBaHve nHgukatopa
KOMMeTeHum OOCTUXKEHNS KOMMNETEHLMUN
n
OK 1 Bbibnpatb cnocobbl pelleHus | YMeHMa:  pacrno3HaBaTb  3agadvy  u/vnu
3aga4 npodeccmoHanbHom | npobnemy B  NpodeccroHanbHOM  uU/vnm
AEATENbHOCTUN, MPUMEHUTENBbHO | COUManbHOM  KOHTEKCTe, aHanuavpoBaTtb
K pasnmyHbIM KOHTEKCTaM 3agadyy w/vnu npobrnemy v BblgensTb eé
COCTaBHble 4acTu; onpegenatb  3Tanbl
peleHnsa 3agayu; BbiSBNATb U 3PPEKTUBHO
nckatb MHgopMaumio, Heobxogumyr ans




pelueHnsa 3agaym n/vnmn npobnemsoi;

COCTaBUTb MnaH OeuncTBus; onpeaesninTtb
HeO6XOD,I/IMbIe pecypchbl; BnageTb
aKTyalribHbIMU mMeTogammn pa6OTbI B

NpogeccuoHansHOM N CMEXHbIX cepax;
peanusoBaTb COCTaBMNeHHbIN nnaH;
oLeHuBaTb pesynbTaT U NocrneacTBUa CBOUX
AENCTBMI (CaMOCTOSTENBHO UMM C MOMOLLbIO
HacTaBHMKA)

3HaHuA: akTyanbHbIN NPOECCUOHANBHBIA U
coumanbHbIf KOHTEKCT, B KOTOPOM
npuxoautca paboTaTb W KUTb; OCHOBHbIE
NCTOYHMKN MHGOPMaLUM K pecypcbl ans
pelleHns 3agau " npobnem B
npodeccnoHanbHOM  u/unu  coumanbHOM
KOHTEKCTe; anropuTmbl BbIMOSTHEHNA paboT B
NpodeccnoHanbHOM U CMEXHbLIX 0bnacTsx;
mMeToabl paboTbl B NpodeccuoHansHoOn wu
CMEXHbIX cdepax; CTPYKTypy nnaHa pnns
peLueHus 3apav; nopsgok OLIEHKM
pes3ynbTaToB peLeHuns 3agay
npogeccnoHansHOM AeaTenbHOCTH

OK 2 OcyLlecTBnsATb NOUCK, aHanNU3 1 | YMeHus:: onpegenatb 3agjadvm nns noucka
WMHTEepnpeTaumio  UHopMaumm, | tHopmauun; onpegenate Heobxoanmble
Heo6XxoauMON ANSA BbINOSIHEHUS | UICTOYHUKM  MHAOPMaUuUKW;  NnaHMpoBaTb
3agad npocpeccmoHaneHoOM | Npouecc noucka; CTPYKTYypupoBaTb
OeaTenbHOCTU nonyvyaemMyto  MHopmauuilo;  BblAENATb

Hanbonee 3Haunmoe B nepeyHe
WHopMauMK; OUEHMBATb  MPaKTUYECKYHO
3HA4YMMOCTb pe3ynbTaToB noucka;
odopMnNATb pe3ynbTaThl NOUCKA

3HaHuA: HOMeHKnaTypa WH(OPMAaLMOHHbBIX
NCTOYHMKOB, NpPUMEHSIEMbIX B
npogeccnoHansHOM AeAaTeNbLHOCTU; NpueMbl
CTPYKTypupoBaHua WHopmauuun; dopmart
odopMneHuns pesynbTaToB noucka
nHdopMaumn

OK3 Pabotatb B KOnnektmee U | YMeHus: OpraHn3oBbIBaThb paboTty
KomaHge, 3(PPEKTMBHO | KOMMNeKTMBa n KOMaHAbl;
B3anMoaencTBoBaTh C | B3aumoaencTeoBaTb C Konneramu,
Konneramu, pYKOBOACTBOM, | PYKOBOACTBOM, KnueHTamm B xone
KnneHTamu. npogeccroHansHoOM AeaTenbHOCTH

3HaHus: ncmxonornyeckne OCHOBbI
OeaTenbHOCTU KONnnekTmea,
rncuxornorn4yeckme O0COBEHHOCTM NNYHOCTY;
OCHOBbI NPOEKTHON AeATENbHOCTH

OK 4 OcyuiecTBnsaTb YCTHYLO n | YMeHUa: rpamoTHO manaraTb CBOWM MbICIU U
NMUCbMEHHYI0 KOMMYHUKaUMIO Ha | ohopMnsTb OOKYMEHTbI no
rocygapCcTBeHHOM A3blke | NnpodeccnoHansHoOm TemaTtuke Ha
Poccuinckon depepauun C | rocygapCTBeHHOM A3blKe, NposiBnsiTb
y4yeToMm 0coBeHHOCTEN | TONEPaHTHOCTb B paboyeM KonnekTnee
coumanbHOro UM KynbTypHOro | 3HaHMsA:  OCOGEHHOCTM  couManbHOro W
KOHTEKCTa. KyNbTYpHOro KOHTEKCTa; npasuna

ocbopMreHnss OOKYMEHTOB W MOCTPOEHWS
YCTHbIX COOBLLEHWA.




OK5

CopenctBoBaTb COXpaHEHUIO
OKpYyXatoLLen cpefbl,
pecypcocbepexeHuto,

3P EKTMBHO AENCTBOBATL B
Yypes3BblYaNHbIX CUTyaLUSsIX.

YMmeHus ZCOGJ'II‘OD,aTb HOPMblI 3KOJTOrn4ecKomn

6e3onacHoCTW; onpefensaTb Hanpa.reHus
pecypcocbepexeHuns B pamkax
npodeccnoHanbHon  OeATenbHOCTU MO
cneumanbHOCTU.

3HaHus: npasuna 3KOJIOrMYeCKom
6e3onacHocTn npu BE4EHUU
npodeccnoHanbHom AeATenbHOCTY;
OCHOBHbl€ pPEecypcbl, 3a4elCTBOBaHHble B
npodeccnoHanbHoOn  OesTenbHOCTU;  NyTH

obecneyveHns pecypcocbepexxeHnst.

OK 6 MposenaTb rpaxgaHcKo- YMeHus: onucbiBaTb 3HAYMMOCTb CBOEWN
naTpPUOTUYECKYIO NO3ULMIO, npodeccumn (cneynanbHOCTI)
OEeMOHCTPUpoBaTb OCO3HaHHOE
noBefeHne Ha OCHoBe
TPaANUMOHHbIX 3HaHus: CYLHOCTb rpakgaHcKo-
obLleyvenoBeYeCcknx LLEHHOCTEN, naTpMoTN4ECKOMn nosmuuu,
NPUMEHATL CTaHAaPThI obLeYyenoBeyecknx LIEHHOCTEN; 3HAYMMOCTb
aHTUKOPPYNUNOHHOTO npogeccnoHanbHOM  OeATerNbHOCTU no
noBeaeHnA npodpeccumn (cneumanbHOCTH)

OK7 Monb3oBaTbcA YMeHus: NOoHMMAaTb OOLUMIA CMbICIT YeTKO
npogeccroHansHom NPOU3HECEHHbIX BbICKa3blBaHUI Ha
OOKyMeHTaumemn Ha | n3BeCTHble TeMbl (NpodeccnoHarnbHble W
rocygapCcTBeHHOM n | GbITOBbIE), MOHMMATb TEKCTbl Ha ©as3oBble
WHOCTPaHHOM A3blKaX. npodeccnoHanbHble TeMbl; yyYacTBOBaTb B

ananorax Ha  3Hakomble  obwme u
npogeccroHanbHbIe TEMbI; CTPOUTb
NnpocTble BbiCKa3biBaHUst 0 cebe 1 0 cBoen
npogeccnoHanbHOM OeATeNbHOCTU; KpaTKo
000CHOBbLIBaTb U 0OBACHUTL CBOU OENCTBUSA
(Tekywne n nnaHMpyemblie); nucaTb NPOCTble
CBSI3Hble COOOLWLEHNsT Ha 3HaKOMble WK
WHTepecyLne npogeccrmoHanbHble TEMbI
3HaHNA: npaBuria MNOCTPOEHUS MPOCTbIX U
CNOXHbIX npeanoXeHuin Ha
npogeccnoHanbHbIe TeMbI; OCHOBHbIE
obuweynotpebuTtensHble rnaronbl (ObiToBas
" npogeccrnoHansHas nekcvka);
NEKCUYECKMA  MUHUMYM, OTHOCALLMICH K
onucaHuio NpeaMeToB, CpeacTB N NpoLeccoB
npogeccroHansHom AeATeENbHOCTY;
OCOOEHHOCTM  MPOU3HOLLEHUS;  MpaBuna
YyTeHus TEKCTOB npodeccmnoHarnbHomn
HanpaBiEHHOCTH

OK9 Bbibnpatb cnocobbl pelleHus | YMeHMa:  pacrno3HaBaTb  3agadvy  u/vnu
3aga4 npodeccmoHanbHom | npobnemy B  NpodeccroHanbHOM  uU/vnm
AEATENbHOCTU, MPUMEHUTENBHO | COUManbHOM  KOHTEKCTe;  aHanuanpoBaTb
K pa3nnyHbIM KOHTEKCTaMm 3agadyy w/vnu npobrnemy v BblgensTb eé

COCTaBHble 4yacTu; onpegenatb  aTanbl

pelleHnsa 3agadu; BbiSBNATb U 3hpeKkTUBHO
nckatb WHgopmMaumio, Heobxogumyto AOns
pelueHnsa 3agaym n/vnmn npobnemsi;

COCTaBUTb MnaH OeuncTBus; onpeaesninTb
HeO6XOD,I/IMbIe pecypchbl; BnageTb
aKTyalribHbIMU mMeTogammn pa6OTbI B

nNpogeccMoHansHOM N CMEXHbIX cepax;
peanunsosaTb COCTaBMNEHHbIN nnaH;




oLueHnBaTb pesynbTaT N NOCNEeACTBUS CBOUX
AENCTBMI (CaMOCTOSTENBHO UM C MOMOLLbIO
HacTaBHMKa)

3HaHuA: akTyanbHbIN NPO(ECCUOHANBHbBIA U
coumanbHbIf KOHTEKCT, B KOTOPOM
npuxoautca paboTaTb W KUTb; OCHOBHbIE
NUCTOYHMKN MHGOPMaLUM K pecypcbl ans
pelleHns 3agau " npobnem B
npodeccmoHanbHOM  u/unu  coumanbHOM
KOHTEKCTe; anropuTmbl BbIMNOSTHEHNA paboT B
NpodeccnoHanbHOM U CMEXHbLIX 0bnacTsx;
mMeToabl paboTbl B NpodeccuoHansHoOn wu
CMEXHbIX cdepax; CTPYKTypy nnaHa pnans
peLueHuns 3apav; nopsgok OLIEHKM
pes3ynbTaToB peLueHns 3agay
npogeccroHansHOM AeaTenbHOCTH

OK 10

OcyLecTBnATb NOUCK, aHaNU3 n
MHTepnpeTauuo MHdopmauuu,
HeobXxoaMMon ANns BbINOMHEHUS
3agad npodeccrnoHarnbLHon
JesaTenbHOCTU

YMeHusi: onpedenaTb 3agadn ans novcka
nHopMaumKn; onpeaensite  Heobxoaumble
WUCTOYHUKM  WHGOpMaUMK;,  NraHupoBaTb
npowecc noucka; CTPYKTYpMpOBaTb
nonyyYaemyto  MHGOpMauUu;  BblAENATb
Haubonee 3HauMmoe B nepeyHe
UHOpMaLMKN;  OLEHMBATb  MPaKTUYECKYH
3HaYMMOCTb pesynbTaTtoB noucka;
ochopmMnaTb pesynbTaTthbl Nomcka

3HaHuA: HOMeHKnaTypa WH(OPMALMOHHbBIX
NCTOYHUKOB, npuMeHseMbIX B
npogeccnoHansHOM AeATeNbLHOCTU; NpUueMsbl
CTPYKTypupoBaHua WHpopmauuun; dopmart
odopMneHuns pesynbTaToB nomcka
nHdopmMaumn

OK 11

MnaHuposaTtb
npeanpuHUMaTENbCKYHO
AEeATenbHOCTb B
npogeccuoHansHom cepe

YMeHuns: BbISIBMATL  JOCTOMHCTBA "
HegoCTaTKu KOMMepYeCcKon noew;
npes3eHToBaTb MAEN OTKPbITUS COBCTBEHHOMO
Jena B npodeccuoHanbHON AeATenbHOCTY;
odopmnATe  Gu3Hec-nNnaH; paccuynTbiBaTb
pasmMepbl BbINfaT Mo MPOLEHTHLIM CTaBKam
KpeauToBaHus; onpegenatb
WHBECTULMOHHYIO npuBnekaTenbHOCTb
KOMMepYeCKMX noen B pamkax
npodeccrnoHarnbHon neaTenbHOCTY;
npeseHToBaTb OWU3HeEC-Maelo; onpeaensTb
NMCTOYHUKN PUHAHCUPOBAHNSA

3HaHUA:  OCHOBbLI  MpeanpUHUMAaTENbCKON
OEeATENbHOCTY; OCHOBbI dmHaHcoBoM
rPaMOTHOCTHW; NMpaBuna pa3paboTku GusHec-
NNaHoB.; nopsiook BblCTpanBaHUs
npeseHTauuu; KpeauTHble  BGaHKOBCKUWe
NPOAYKTHI

NnK1.1

OueHuBaTb cooTBeTCTBUE
MeToOUKN 3afavam aHanusa no
AvanasoHy n3MepsieMbix
3HaYEHWUIN N TOYHOCTM.

rlpaKTI/I‘-IeCKI/IVI OnbIT: oueHunBaHune
COOTBETCTBUA METOAMKM 3adadYaM aHalnm3a
no Anana3oHy uaMepsAaeMbiX 3HaYeHUN U
TOYHOCTU.




YMeHuns: paboTatb C HOpMaTMBHOWN
OOKyMeHTaumnein Ha MeToauMKy aHanmsa;
BbiOMpaTb  OnNTUMasnbHble  TEXHUYECKUe
cpenctea U MeToabl UccrneoBaHuii;

oLieHuBaTb MeTponornyeckmne
XapakTepUCTUKN METOOMKN;

oLleHuBaTb MeTponornyeckmne
XapaKTepUCTUKK nabopaTopHoro
obopyLoBaHus.

3HaHuS: HopMaTMBHas AOKyMeHTauus

Ha MEeTOOWKY BbINOJIHEHUA |/|3mepeH|/||7|;
OCHOBHbIE HOpMaTunBHbIE OOKYMEHTbI,

pernameHTupyoLme NOrpeLLIHOCTM
pe3ynbTaToB U3MEpPEHUIA;
COBpPEMEHHbIe aBTOMaTU3NPOBaHHbIE

MeToAbl  aHanu3a  MNPOMbBILWSIEHHBIX  ©
NpUPOAHbLIX 06pa3LoB;

OCHOBHble MEeTOAbl aHanmusa XMMUYECKUX
0OBEKTOB;

MeTporiornyeckue XapaKTepuCTUKM
XMMUWYECKMX METOAO0B aHanm3a;
MeTpororuyeckue XapaKTepuCTUKM

OCHOBHBbIX BMOOB PU3UKO-XUMNYECKMX
METO/IOB aHanun3a;

MeTpoIiornyeckune XapakTepuUCTUKK
nabopaTtopHoro o6opyaoBaHus.

NnK1.2

Bbl6|/|paTb ontTnmarlibHble
MeTodbl aHarnm3a.

npaKTI/I‘-IeCKI/IVI OnbIT: Bbl60p onTnMalibHbIX
MeTo4oB nccniegoBaHuUA,

BbIMNOJIHEHUA XUMNYECKNX n (bI/I3I/IKO-
XNUMNYECKNX aHalTN30B.

YMeHus: BbIOMpaTb onTUMarnbHble
TexHu4eckune cpeacTsa " MeToAbl
vccrnegoBaHun;

M3MepsTb  aHanUTU4YeCKUi curHan "
yCTaHaBnMBaTb 3aBUCMMOCTb CuUrHana oT
KOHLEHTpaLmMM onpeaensaemMoro BeLLecTBa;
noArotTaBnMBaTh OOBEKTbI UCCNeaoBaHUN;
BbINOMNHATb XUMmnyeckue " dour3nKo-
XUMMYECKMe MeTodbl aHanuaa;
OCYLLECTBNATL MOAroTOoBKY nabopaTopHOro
obopyaoBaHus.

3HaHus: COBpPEMEHHbIE
aBTOMAaTM3MPOBaHHblE  MeToAbl  aHanusa
NMPOMBbILLIIEHHBIX Y NPUPOAHBIX 06pa3LoB;
Knaccudukaumsa  XMMUYECKMX  MEeTOLOB
aHanusa;

Knaccudukaums DU3MKO-XMNYECKNX
MeTOAO0B aHanun3a;

TEOPETUYECKMX  OCHOB  XMMMUYECKUX U
DU3NKO-XMMUYECKMX METOAOB aHanNM3a;
MeToObl pacyeTa KOHLUEeHTpauuu BeLiecTBa
Nno AaHHbIM aHanu3a;

nabopaTtopHoe 006OpPyAOBaHUS XMMMUYECKOM
nabopaTopuu;

Knaccudukauma  XMMUYECKUX  BELLECTB;
OCHOBHble TpeboBaHuMsi K MeTodaMm MU
CpeAcTBaM  aHANUTUYECKOrO  KOHTPOns:




TpeboBaHus K npeaocTaBneHunto
pe3ynbTaToB aHanmaa, cpeacTeam
N3MepeHnH, K BCMOMOraTenibHOMYy
o6opynoBaHuIo;

NnK2.2

MpoBOAMTb KAYECTBEHHbLIN U
KOMNMMYeCTBEHHbI aHanm3
HeopraHN4eckux n
OpraHN4YeCcKux BELLLECTB
XUMUYECKUMUN N DPU3UKO-
XMMUYECKMMM MeTodaMn

MpakTnyeckun OnMbIT: NpoBOANTL
Ka4yeCTBEHHbIN W KOMNMYECTBEHHbIN aHanu3
HeopraHU4ecknx U opraHN4ecKkMx BellecTB
XUMUYECKUMU METOLAMM;

npoBoauTb 06paboTky pe3ynbTaToB aHanu3a
B T.M. C WUCNOMNb30OBaHWEeM annapaTHoO-
NpPOrpaMMHbIX KOMMNJIEKCOB.

YMeHusi: BbINOMHATL OTOOP U MOATrOTOBKY
npo6  nNpuMpoOHbIX M NPOMbILLNEHHbIX
0OBbEKTOB;

OCYLLECTBNATb XUMUNYECKUIA aHanus
NPUPOAHBLIX W MNPOMBbILLNEHHbIX O0OBLEKTOB
XUMWYECKUMU METOdaMU;

OCYLLECTBNATb XUMUNYECKUIA aHanus
NPUPOAHBLIX W MNPOMBbILLNEHHbIX 0OBLEKTOB
PU3NKO-XUMUYECKMMM METOAAMMU;
npoBoaUTb CpaBHUTENbHbIN aHanus
KayecTBa MPOAYKUMM B COOTBETCTBUM CO
CcTaHOapTHbIMK 0Opasuamu cocTaea;
OCYLLECTBNATb noeHTndukaumo
CVMHTE3UPOBAaHHbIX BELLECTB;

1crnonb3oBaTb NHOPMaLIMOHHbIE
TEXHOMNornu npv peLueHun
NPOU3BOACTBEHHO-CUTYaLMOHHBIX 3a4avy;
HaxoauTb NPUYMHY HEeCcooTBETCTBUSA
aHanuanpyemoro obbekta FOCTawm;
OCYLLECTBMATL  aHANUTUYECKUA  KOHTPOSb
OKpYyXatoLLen cpeabl;

BbINOMNMHATL  XUMUYECKUIN  IKCMEPUMEHT C
cobntogeHnem npasun 6esonacHon paboThl.

3HaHus: TeopeTudeckmne OCHOBBbI
npo6ooTbopa 1 NpobonoaroToBKM;
Knaccudpmkaumm  METOAOB  XMMUYECKOro
aHanuaa;

Knaccudukaumm MeTOod0B dm3mnko-
XUMWYECKOro aHanuaa;

nokasartenmu KayecTBa MeToauK
KONMYECTBEHHOIO XMMNYECKOro aHanuaa;
npasuna akcnnyataumm nocyabl,
obopynoBaHus, NCnonb3yemMoro ans
BbINOMNHEHNSA aHanm3a;

MeToAbl aHanu3a Boabl, TpeboBaHUs K BOAE;
MeToAdbl aHanmM3a ra3oBbiX CMecel;

BUAbI TOMNKUBA;

MeTOoAbl aHanM3a opraHMyYecKknx NPpoayKTOB;
MeToabl aHanusa HeopraHn4ecKnx
NpoAyKTOB;

MeToAdbl aHanmM3a MeTarnfoB 1 CNiaBoB;
MeToAbl aHanm3a rnous;

MeToAbl aHanm3a HepTenpoayKTOB.

NnK 2.3

MpoBOAMTb KAYECTBEHHbLIN U
KOJIMYEeCTBEHHbIV aHanu3

MpakTndeckunin onbIT: npoBOAMTb
KayeCTBEHHbI1 N KONMWYECTBEHHbIN aHanu3




HeopraHn4yecknx un
OopraHn4eckunx eeLlecTB
XUMNYECKMMU U (bM3MKO-
XNUMNYECKMMN METOOAaMN.

HEOpraHN4YeckNx M OpPraHN4YecKkMx BeLLEecTB
XUMUYECKMMN METOO4AMU;

npoBoauTb 06paboTky pe3ynbTaToB aHanu3a
B T.M. C WCMNOMb30BaHMEM annapaTHo-
NporpamMMHbIX KOMMJIEKCOB.

YMeHusi: BbINOMHATL OTOOP U MOATOTOBKY
npo6  nNpuMpoaHbIX M NPOMbILLNEHHbIX
0OBEKTOB;

OCYLLECTBNATb XUMUNYECKU aHanus
NPUPOAHBLIX W MNPOMBbILLNEHHbIX O0OBLEKTOB
XUMWYECKUMU METOAaMU;

OCYLLECTBNATb XUMUNYECKUA aHanus
NPUPOAHBLIX W MPOMBbILNEHHbIX OOBLEKTOB
DU3NKO-XUMUYECKMMM MEeTOAaMU;
npoBoauTb CpaBHUTENbHbIN aHanus
KayecTBa MPOAYKUMM B COOTBETCTBUM CO
cTaHOapTHbIMK 0Opasuamu cocTaea;
OCYLLECTBNATb noeHTndukaumo
CVMHTE3UPOBaHHbIX BELLECTB;

MCMonb30BaTb NHOPMaLIMOHHbIE
TEXHOMNornu npv peLueHun
NPOU3BOACTBEHHO-CUTYaLUMOHHBIX 3a4avy;
HaxoauTb NPUYNHY HEeCcooTBETCTBUSA
aHanuanpyemoro obbekta FOCTawm;
OCYLLECTBMATb  aHANUTUYECKUIA  KOHTPOSb
OKpyXatoLlen cpefbl;

BbINONMHATL  XUMUYECKUIN  IKCMEPUMEHT C
cobntogeHnem npasun 6esonacHon paboThl.

3HaHus: TeopeTmyeckme OCHOBbI
npo6ooTbopa 1 NpobonoaroToBKY;
KnaccudukauMm  MeToOdoB  XMMWUYECKOro
aHanuaa;

Knaccudunkaumm MeToa0B dm3mnko-
XMMWYECKOro aHanusa;

nokasaTtenmu Ka4yecTBa MeTOaNK
KOMNMMYEeCTBEHHOIO XMMMN4YECKOro aHanmsaa;
npasuna aKkcnnyataumm nocyasl,
obopynoBaHus, NCcnomnbL3yemoro ans

BbINOJTHEHNA aHanu3a;

MeToAbl aHanu3a Boabl, TpeboBaHUS Kk BoAE;
MeTobl aHanu3a ra3oBbIX CMeCel;

BUAbl TONNUBA;

MeToAbl aHann3a opraHM4Yeckmx NpoayKToB;
MeToabl aHanusa HeopraHM4ecKnx
NpoayKTOB;

MeTobl aHanv3a MeTarnnoB 1 CNNaBoB;
MeTobl aHanu3a rnoys;

MeToAbl aHann3a HedTenpoayKToB.

3. Mecto pucuunnuMHbl B CTPYKType o6GpasoBaTeflbHOM MporpamMmbl
NOAroTOBKU CNeLManucToB cpeaHero 3BeHa

OucunnnuHa «MATEMATUKA»

OTHOCUTCA K obs3aTenbHON 4acTtu

ecTecTBeHHOHay4yHoro umkna EH.01. n nsyyaetcsa B 3 cemectpe 2 roga oby4veHus.

[dvcumnnuHa OCHOBbIBAaeTcs Ha

n3yvyeHnn obueobpasoBaTenbHbIX Yy4YebBHbIX

ancumnnuH «Matematukar, «MHdopmaTuka n KT ».




4. O6bem AMcUMNNUHBLI U BUALI y4eOHOU paboTbl

Buabl yueb6HoMn paboThl Bcerou CemecTp
acos 3
O6wan TpyooemMKoCTb UCUMNIIMHDI 78 78
KoHmakmHas paboma B T.4. ayANTOPHbIE 3aHATUS: 72 72
JNekumn 32 32
8 MOM Yucrie 8 hopme rpaKkmu4eckoli nod20moesKu 8 8
MpakTnyeckne 3aHatna (M3) 32 32
8 MOM Yucrie 8 hopme rpaKkmu4eckol nod20moeKu 24 24
KoHcynbTaumm tekyme 2 2
Bug atTectaumm (3ayeT, aK3aMeH) 3K3ameH 3K3ameH
8 8
CamocmosimenbHasi paboma: 4 4
MoaroToBKka K TECTUPOBAHMIO 4 4

5. Co.qep)KaHMe AUNCUMNIINHbI, CTPYKTypupoBaHHO€e NO pas3gesfiaMm C yKasaHuem
oTBeAeHHOro Ha HuUX Konm4yecTBa akagemMmn4yeCKkux 4yacoe n sngoB y‘-le6HbIX 3aHATUIA

5.1 CogepxxaHue pa3fenoB AUCLUNIIUHDI

HavmeHoBaHne
pasgena
ONCUMMNIINHbI

Ne

n/n CopepxaHue pasgena

prp,oeM KOCTb pasfaerna, 4ac

B
TpaguUMOHHO
n hopme

B hopme
npakTu4ecko
n
NnoaroToBKn

@OyHKUNSA OOHOM NEepeMeHHOWN.
Cnocobbl 3agaHus  pyHKLMK.
O6nacTtb onpeaenexHus
PYHKUMN. Knaccudukauusa
dyHKUMNA. OcHoBHble
anemMeHTapHble dyHKUMN.
O6o3HaueHue yHKUMN.
Teopua npegenos. [pegen
nocnegosatenbHocTW. MNpeaen
dyHKUMN. Onpepnenexne
npegen dyHkunn. OCHOBHbIE
Teopembl o} npegenax.
OOHoCTOpOHHME npegens.
HenpepbIBHOCTb PYHKLMN.
ToukM paspbiBa PyHKUUK

OCHOBHble  MOHATUA
1 MaTeMaTU4ecKoro
aHanusa

2

4

MpounssoaHas dyHKUMN.
MpounssoaHble NPOCTENLUNX
PYHKUMNA. MoHsATHe
anddepeHumnana dyHKUMN U
ero csonctBa. [lponsBogHbie
BbICLLUMX nopsiakoB. OCHOBHbIE

° OudbdepeHupnanbHoe | TeopeMbl
ncuncneHne AnddepeHunanbHoro
ncumncneHns. PackpbiTne
HeonpeaeneHHOCTEN.Ycrnosusa
MOHOTOHHOCTU yHKUMN.
Heobxogmumoe n goctaToyHoe
ycrosue 3KCTpEMyMa.
WNccnepoBaHme YHKLMN




oJHoMn nepemMeHHomn "
NOCTPOEHNE rpadouka.
AcuMnTOThI rpadrka pyHKUMK.

WHTerpansHoe
ncuucneHune

HeonpeneneHHbln  MHTerpan.
CBoiicTBa HeonpeaeneHHoro
WHTerpana. Tabnuua
WHTErparnos.
HenocpepncteeHHoe
WHTErpupoBaHue.

OnpegeneHHbIi MHTerpan.

Yncnosble pagbl n

Yncnosble pAaabl.
3HaKOI'IepeMeHHbIe 4uMcrioBbie

GeckoHeYHble
pagbl.  CrteneHHble  psAabl.
npovsBeneHns
[Mpn3HaKM cxogumMocTu psaaa.
OnpegeneHne
OnddepeHunansLHoro
ypaBHeHnsa. 3apgada  Koww.
OBbIKHOBEHHbIE
anddepeHumnanbHble
OBbIKHOBEHHbBIE ypaBHEHNS NepBOro nopsaka c
pasgensaowmmMmcs
ndepeHumnaneHble
AnpepeH| nepemeHHbiMn. OgHOPOAHbIE
ypaBHeHUs

0ObIKHOBEHHbIE
anddepeHumanbHble
ypaBHEHNS NepBOro nopsaka.
JInHenHbie 0ObIKHOBEHHbIE
anddepeHumanbHble
ypaBHEHWNd NepBoro nopsaaka.

OcHoOBbI  AUCKpPETHOM

MHoxecTBa un onepaunn Hag

HUMMW. AnemMeHTbl
MaTeMaTUKN .

MaTeMaTUYEeCKOWN NOrMKu

MaTpuupbl.  Oewncrteusa Hag

MaTtpuuamMmu. Onpepenntenb

MaTpuubl W ero CBOWNCTBa.
AnemMeHTbl

nnHenHon anrebpbl

BbluncneHne onpegenurtenen.
Cuctembl NUHENHbIX
ypaBHEHUIA. MeToabl nx
peLleHnn.

KomnnekcHble Yncna

PasButne noHaTMs  4ucna.
KomnnekcHble yucna.
[enctBna Hag KOMMMEeKCHbIMU
yncnamm B anrebpavyeckon
dopme. "eomeTpuyeckas
MHTEepnpeTaumsa KOMMIIEKCHbIX
yucen. TpuroHomeTpudeckas u
nokasaTesbHas dopma
KOMMNIEKCHbIX Yncen. dencrtend
Ha[ KOMMMNEKCHbIMWU Yncnamm B

TPUTOHOMETPUYECKOWN n
nokasartenbHon popmax.
KombuHaTopuka. Bbibopku
anemeHToB. CobbITMS U UX
Knaccudukaums.
OcHoBbI Teopumn ¢pukaul
- Knaccuyeckoe "
BEPOSATHOCTEN
cTaTucTu4eckoe onpeaeneHus
BEPOSTHOCTM cry4yanHoro
cobbITuS. Cymma n




npoussegeHue coObITHIA.
BeposaTHOCTb HEe3aBUCUMbIX
cobbITuin
3agauu MaTemMaTUYeCcKomn 2 2
cTaTUCTUKN. [eHepanbHass W
OrneMeHTbl 6
10 | maTemaTuueckor BblIbOpOYHasi CTaTVICTVI‘-IeCKI/I?
CTATUCTUKN COBOKYMHOCTU.  BbIGOpPOYHbIN
MeTos. Bbluncnexune
YMCIIOBbIX XapaKkTEPUCTUK.
5.2 Pasgenbl gucuuniuHbl 1 BUAbl 3aHATUNA
HaumeHoBaHve Nexumn, vac ns,
Ne pasgena Hac CPO,
n/n ANCUUNMUHBI B B dhopme B B dhopme vac
TPAAULMOHHOW | MPaKTUYECKO | TPaaULMOH | MpaKTUYecKo
dopme 1 NOAroTOBKW | HOW hopme | 11 NOArOTOBKU
1 OcHoBHble 2 - - 4 -
MOHATUSA
MaTemMaTU4ecko
ro aHanmsa
2 OundppepeHuyma 2 - 4 - 0,5
NbHOE
ncymncrieHme
3 WHTerpansHoe 4 2 - 4 0,5
ncymncrieHme
4 Yuncnosble 2 - - 2 0,5
pAabl "
OeCKkOHeYHble
npounseBeaeHus
5 Ob6bIKHOBEHHbIE 6 2 2 2 0,5
audpepeHuma
NbHblE
ypaBHEHUS
6 OcHoBBbI 2 - - 2 0,5
OUCKpeTHOMN
MaTemMaTuKu
7 OneMeHTbI 2 4 2 4 0,5
TNIMHENHON
anrebpbl
8 KomnnekcHble 2 - 2 -
yucna
9 OcHoBBbI 2 - 2 0,5
Teopun
BEPOATHOCTEN
10 OneMeHTbI 2 2 0,5
MaTemMaTU4ecko
N CTaTUCTUKN
5.2.1 Ilekuunn
Ne HanmeHoBaHue T
n/ pasgena TemaTnka NneKkUMOHHbIX 3aHATUN PYAOEMKOCT®,
n ONCUMNIINHbI Hac
OcHoBHble MoHATMA | PyHKUMA  ogHon  nepemeHHon.  CnocoObbl
1 MaTeMaTU4YeCcKoro 3agaHua  dyHkuun. Obnactb onpegenexHuns 2
aHanusa PYHKUMN. Knaccudukaumsa PYHKUMNA.




OcHoBHble afnemMeHTapHble dyHKUMN.
O6o3HaveHne dyHKumMKM. Teopusa npenenos.
Mpenen nocnegoBaTenbHOCTW. Mpenen
dyHKkumn. OnpepgenexHve npegen yHKUUK.
OcHoBHble Teopembl o} npegenax.
OpHocTOpoHHME npedenbl. HenpepblBHOCTb
dyHKUMU. TOYKM paspbiBa pyHKUNK.

OudbdepeHymnanbHo
€ nucumcreHue

MpounssoaHas PYHKLMW. MponsBogHble
NpocCTenLLnNX YyHKUMNA. MoHATne
anddepeHynana ¢yHKUANM N ero CBOWCTBA.
MpounsBoaHble BbiCWMX NopsgkoB. OCHOBHble
TeopeMbl AuddepeHUnanbHOro UCHUCNEHNS.
PackpbiTne HeonpeaeneHHoOCTEN.YcrnoBus
MOHOTOHHOCTM  oyHKUMn. Heobxoammoe wn
[ocTaToyHoe ycrnosue 3KCTpemMyma.
WccnepoBaHne doyHKUMM OOHOW NepemMeHHON
N nocTpoeHne rpadmka. ACMMNTOTbI rpaduka

PYHKUMN.

WHTerpansHoe
ncuucneHune

HeonpepeneHHbIn uHTEerpan. CeoiicTtBa
HeonpeaeneHHoro WHTerpana. Tabnuua
WHTerparnos. *HenocpeacTteeHHoe

nHTerpupoaHve. OnpeaeneHHbl NHTerpan.

Yucnosble psgbl U
0eckoHeYHble
npovseeaeHns

Yncnosble pAanbl. 3HaKonepemeHHb|e
Yycrnosble pAObl. CTteneHHble pAaabl. |_|pI/I3HaKI/I
CXO0OMMOCTU pAaa.

OOGbIKHOBEHHbIE
AnddepeHumnarnbHbl
€ YpaBHeHMS

Onpepenexve anddepeHumnanbHoro
ypaBHeHns. 3apava Kowwn. OB6bIKHOBEHHbIE
andpdepeHumaneHble  ypaBHEHMS  MEPBOro
nopsigka ¢ pasaensawnMMncs nepeMeHHbIMN.

OpHopoaHble 06bIKHOBEHHbIE
AnddepeHumanbHble  ypaBHEHMST  MepBoro
nopsiaka.

0ObIKHOBEHHbLIE
YpaBHEHUA nepeoro

*JInHenHble
anddepeHumnanbHble
nopsaka.

OcHoBbI OUCKpPETHOM
maTemMaTuKu

MHoxecTBa n onepaunn Hag HAMMWU. OneMeHThl
MaTeMaTN4eCKON NOrnKn

OnemeHTbl
nuHenHon anrebpbl

MaTpuupbl.  LOencTteusa Hag  maTpuuamu.
Onpegenntenb MaTpuLbl M €ero CBOWCTBA.

*BblumcneHne  onpegenutenen.  Cuctemsbl
NNHENHBIX ypaBHeHU. MeToabl UX peLleHui.

KomnnekcHble Yncna

PasButMe noHatMa uJncna. KomnnekcHble
yucna. Jenctena Hag KOMMMAEKCHbIMU Ynucramm
B anrebpanyeckon dopme. eomeTpnyeckas
WHTepnpeTaums KOMMMEKCHbIX yucen.
TpuroHomeTpuyeckas u nokasatenbHada popma
KOMMJIEKCHBbIX yucern. Oencrteus Hag
KOMMJIEKCHBIMU yncnamm B
TPUroHOMETPUYECKON " nokasaTersibHOM
dopmax.

OcHoBbI Teopun
BEPOSATHOCTEN

KombuHaTopuka. Bbi6opku 3M1EMEHTOB.
CobbiTna 1 ux knaccudukaumus. Knaccuyeckoe
N CTaTMCTMYECKOE ornpenerneHnsa BeposaTHOCTH
cny4vaniHoro cobbiTna. Cymma n nponssegeHue
cobbiTun. BeposiTHOCTb HEe3aBUCUMbIX
cobbITUN.

10

3nemMeHTbI

*3agayun MaTemMaTU4ecKomn CTaTUCTUKN.




MaTeMaTn4eCKon
CTaTUCTUKN

FeHepanbHas M BbIGOpOYHAs cTaTUCTUYECKUe
COBOKYMHOCTW. BbIGOpPOYHbIi meTon,.
BbluMcneHre YNCNOBbIX XapaKTePUCTHK.

*B hopMe NpakTU4eCcKon NOAroTOBKU

5.2.2 MNpakTnyeckme 3aHaTna

HavmeHoBaHne

Ne . TpyaooemkocTb
n/n pasgena TemaTuka NpakTU4eCKnX 3aHaTum PyA 4ac ’
OUCLUMMMNHBI
*HaxoxxgeHne npegena nocrnieqoBaTenbHOCTH.
OcHoBHble MOHATMS Haxo miHl/le r?éqena (00] HL?( un. TlepsBbii
1 | maTemaTuyeckoro A rpea YHKLMA. P 4
aHANM3a 3amMevaTtenbHbin  npegen.  WccnepoBaHue
PYHKUMM HA HENPEPBLIBHOCTb.
MpounssoaHas CITOXKHOM PYHKUMN.
MpownseoaHble BbICLLINX NopsaKOB.
OuddepeHumanbHoe P A N pAA
2 NCUNCTIEHE MpUMeHeHNe Npon3BOAHON K BbIYUCIEHUIO 4
npegenos. WccnepoBaHne dyHKUMM OOHOM
nepemMeHHOn N NOCTPoeHne rpadmka
3 NHTerpanbHoe *HaxoxxgeHne HeonpegeneHHbIX WUHTerparnos. 4
ncumncneHune BbluncneHne onpeneneHHbIX MHTerparnos.
Uncrioeble psgbl w©
4 | 6eckoHeYHble *MccnepoBaHne cxoanmMocTu psiaa. 2
npousBeaeHuns
PeweHne pandpdepeHumManbHbiX YypaBHEHUN
nepsoro nopsgka C  pasgensiowmmucs
nepeMeHHbIMN. Peluenne OHOPOAHbIX 2
OOGbIKHOBEHHbIE P AHOPOA
OnddepeHUmnanbHblX  ypaBHEHUW  NEepPBOro
5 | anddepeHumancHble nopsiaKa
ypaBHeHud = - =
Peluenne NUHENHbIX OBObIKHOBEHHbIX
OnddepeHunanbHblX  ypaBHEHUW  NepPBOro 2
nopsiaka.
6 OcHoBbl auckpeTHon | *PewerHne 3agad no Teme «MHoXecTBay. 5
MaTeEMaTUKN dopmynbl anrebpbl NOrMKK.
. . | Dencteua Hag maTpuuamn. BbluncneHus
OneMeHTbl NTMHENHON -
7 ornpegenurenen.
anre6psbl - = -
PeleHre cnuctem NMHENHbIX ypaBHEHNIA. 4
8 | KomnnekcHble yncna | *KomnnekcHble ynucna. PelleHne ynpaxHeHun. 2
*Peluenune 3agad KOMOMHaTOPUKMN.
OcHoBbI TEOopUN | 9 -
9 . BbluncrieHe  BepOATHOCTEN  CIyYarHbIX 2
BEPOSATHOCTEN . -
cobbITnn. ®opmyrna NonHOM BEPOSTHOCTH.
AnemMeHTbI
10 | matemaTuyeckon *BbluMCneHne YNCroBbIX XapaKkTEPUCTUK. 2
CTaTUCTUKMN
*B doopMe NpaKkTM4YecKon NoaroToBKn
5.2.3 JlabopaTopHbIi NPaKTUKyM
He npegycmoTpeH.
5.2.4 CamocTtosaTenbHasa pabota obyvatowmxcsa (CPO)
Ne TpyaooemKkocTb
n/n HanmeHoBaHWe pasgena gncunnimHbl Bug CPO PyA yac ’
OudbdepeHumnansHoe ncuncrneHne
Yucnosble psabl " O€eCKOHeYHble npopaboTka
1 npounseegeHnd mMaTepwana rno 1
OOGbIKHOBEHHbIE OnddepeHumnarnbHble | KOHCMEKTY NeKUni.
ypaBHeHUs




OCHOBbI ANCKPETHON MaTeEMaTUKN
OnemMeHTbl MaTeMaTn4eCcKom CTaTUCTUKN
WHTerpansHoe ncumcneHue BbIMOMHEHNE

° Yuncrosble pagbl " GeCcKkoHeYHble OOMaLLHUX 1
npounsseneHuns NpakTU4eCcKnX
OCHOBbI TEOPUN BEPOATHOCTEN 3aJaHun.
OudbdepeHumnansHoe ncuncrneHne
OBbIKHOBEHHbIE anddepeHumnansHble noaroToBka K

3 | ypaBHeHus KOHTPOSIbHOM 1
OnemeHTbl NMMHenHon anrebpbl paboTe.
OCHOBbI TEOPUN BEPOATHOCTEN

4 WHTerpansHoe ncumcneHue noaroToBka K 05
OCHOBbI ANCKPETHON MaTEMATUKN TECTUPOBAHWUIO. ’
OudbdepeHumnansbHoe ncuncrneHne
Yuncrosble pagbl " GeCcKkoHeYHble

5 | npousBeaeHus rioaroToska K 0,5
OCHOBbI ANCKPETHON MaTeMaTUKN ok3ameHy.
OnemMeHTbl MaTeMaTnu4eCcKom CTaTUCTUKM

6 YyebHO-MeTOOMYECKOE N MH(POpMaLMOHHOe obecneyeHne ANCLUMNIUHDbI

6.1. OcHoBHasa nuTepartypa:
OCHOBHOM 311EKTPOHHbIN pecypc
1.Anrebpa n Havyana matemaTudeckoro aHanuaa. 10-11 knaccol: y4ebHuK ons
obLweobpasoBaTenbHblX opraHu3auunin: 6a3oBbin U yriybneHHbIn yposHu / L. A.
Annmos [n gp.]. - M. : lpoceelueHne, 2019, 2021

YyebHO — MeTOAMYECKaA nuTepaTypa
1. Matematuka : npaktukym [/ E.W. ®domuHbix. — MwunHck @ PWMNO, 2019
https://biblioclub.ru/index.php?page=book view_red&book id=600097

2.MatemaTtuka : y4ebHoe nocobue / O.B. dununeHko. — MwuHck : PUIIO,
2019https://biblioclub.ru/index.php?page=book_view red&book id=600094
3.Komunccapos, B. B. MatemaTtuka: cbopHuk 3agad. — HoBocmbupck : HoBocubupckun
rocyapCTBEHHbIN TEXHUYECKUN YHUBEpPCUTET, 2019
https://biblioclub.ru/index.php?page=book view_red&book id=574779

4 Matematuka : ydebHo-meToaudeckoe nocobue / coct. B. FO. CadpoHoBa, B. T.
BopucoB. — KemepoBo : KemepoBCKMA  rocyaapCTBEHHbIM  YHUBEPCUTET,
2019https://biblioclub.ru/index.php?page=book_view_red&book id=600279

6.2.[lononHuTenbHasa nuTepaTtypa
1. Kpatkmn kypc Bbicwen matemaTukm: ydebuuk / K. B. banguwH, ©. K. BanguH,
B. V. Oxedpdans ap. — MockBa : [HawxkoB u K°, 2020
https://.ru/index.php?page=book view red&book id=573171
-MeTogu4yeckoe n nHcpopmaLuoHHoe obecnevyeHne AUCLUNIUHbBI

6.3 lMepe4yeHb y4e6HO-Memoodu4yecKo20 obecneyvyeHus ans
camocmosimesibHol pabombi o6y4yarouuxcsi

6.4 MNepeyeHb pecypcoB MHPOPMALUOHHO-TENIEKOMMYHUKALUOHHON CeTU
«UHTepHeT», HEOOXOAUMBIX AN OCBOEHUA AUCLUNIUHBLI (MOAayns)

HanmeHoBaHue pecypca cetn «MHTepHeT» ONEKTPOHHLIN agpec pecypca

«Poccutickoe obpasosaHuey - ghedeparnbHbil | https.//www.edu.ru/



https://biblioclub.ru/index.php?page=book_view_red&book_id=600097
https://biblioclub.ru/index.php?page=book_view_red&book_id=600094
https://biblioclub.ru/index.php?page=book_view_red&book_id=574779
https://biblioclub.ru/index.php?page=book_view_red&book_id=600279
https://.ru/index.php?page=book_view_red&book_id=573171
https://www.edu.ru/

nopmar

Hay4Has anekmpoHHas bubnuomeka https://elibrary.ru/defaultx.asp?

HauuoHanbHas uccrnedosamernbckas | https.//niks.su/
KomMmrbtomepHasi cemb Poccuu

UHgpopmayuoHHasi cucmema «EOuHoe OkHO | http.//window.edu.ru/
oocmyrna K obpasogamesibHbIM pecypcam»

AnekmpoHHas bubnuomeka BI'YUT http.//biblos.vsuet.ru/megapro/web

Caum MuHucmepcmea Hayku U e8bicweeo | https:/minobrnauki.qov.ru/
obpaszoeaHusi PO

[lopman omkpbimoa2o on-line obpa3ogaHusi https://npoed.ru/

OnekmpoHHasi UHgopmayuoHHO- | https://education.vsuet.ru/
obpasosamernbHass cpeda @OIbBOY BO
«BIr'ynit

6.5 TllepeyvyeHb WH(HPOPMALMOHHBLIX TEXHONIOTUMA, WUCNONb3yeMbIiX MNpuU
ocyllecTBNeHUuM obpasoBaTenbHOro npouecca MO AUCLUUNIMHE, BKIO4Yasn
nepeyeHb MNpPoOrpamMMHOro obGecneyeHUs U MUHEPOPMALMOHHbLIX CNPaBOYHbIX
cucrtem

MpyM  un3yydeHUM AUCUMNIMHBI  UCMONb3YeTCA nporpammHoe obecneyeHue,
coBpeMeHHble npodeccnoHanbHble 6a3bl AaHHbIX U MH(OPMALMOHHBIE CNpPaBOYHbIE
cuctembl: QNNOC yHuBepcuTeTa, B TOM yucne Ha 6Gase nporpaMMHoOn nnaTgopmbl
«Cpepna anekTpoHHoro obyyeHus 3KL», aBTomaTuanpoBaHHas UHpopmauynoHHasa 6asa
«MHTepHeT-TpeHaxepbl», « MHTEPHET-3K3aMEHY.

NMpn ocBoeHUM AUCUUNNMHBI UCMONb3yeTCA JIULUEH3UOHHOE U OTKPbITOE
nporpammHoe ob6ecneveHue— H-p, OC Windows, OC ALT Linux.

7. MaTtepmanbHO-TeXHU4YeCKoe obecneyeHne AUCLUNIMUHbI

Ob6ecneyeHHOCTb Mpouecca Oby4YeHUA TEXHUYECKMMU CPeACcTBaMy MOSTHOCThLIO
cootBeTcTByeT TpeboBaHnam PIrOC no HanpaBneHuto noarotoBkn. MaTtepuanbHo-
TexHnyeckan 6asa npvBegeHa B JNUUEH3MOHHBIX )OpMax W pacrnonoXeHa BO
BHYTpPEHHeN ceTu no agpecy http://education.vsuet.ru.

Mpn 4TeHun nekyumn, NPOBEOEHUM MPAKTUYECKUX 3aHATUMA U KOHTPOSeEe 3HaHUMn
obyyatoLwmxcs no AMCUUNINHE UCNONb3yeTCs:

KabuHet
MaTemaTnyeckux
AvcumnnuH (ayg. 5)

MpoekTop Epson EB-W9 — 1 wr,;

KpenneHue npoektopa notonovHoe yHusepcanoHoe|; Adobe Reader XI;

IC-PR-1t Titanium — 1 wr.;

OKpaH HacTeHHbIn ScreenMedia MW 153x153 — 1wT.; |2007 Standart;
Hoytbyk ASUSK 73 E 15-2410 M CPU\4096\500\DVD-

RW \ Intel(R) HD Graphics 3000— 3 wT.;
MapkepHaga gocka;

Mnakatbl, HarNsAHbIe NOcobus, cxemsl;
Paboure mecTa no konu4ecTBy obyyaroLmxcs;
Paboyee mecTo npenogasaTtens

Microsoft Windows7

Microsoft Office

AyD,I/ITOpI/IFI Onsi caMOCTOATENbHON pa6OTbI CTYAOEHTOB:

KoMnbloTepHbIn
knacc ons
caMoCTOSATENBHON
paboThbl, B T.4. AN
nposegeHns
rpynnoBbIX U
NHONBMAYANbHbIX

JlokanbHas ceTb, kommyTaTop [-Link DES-1016 ¢
BbIXOAOM B « IHTEpPHETY;

KomnbtoTep B cbope B coctase: IntelCore i3-
540/4096/500/DVD-RW/GeForce CT220 — 8 wr;
MpuHTep nasepHbii HP Laserjet P-2035 A4 30
CTP.B MMH. — 1 WT.;

CkaHep HP Scanjet- 3110-1wr.;

ALT Linux Obpa3soBaHue
9 + LibreOffice



https://elibrary.ru/defaultx.asp
https://niks.su/
http://window.edu.ru/
http://biblos.vsuet.ru/megapro/web
https://minobrnauki.gov.ru/
https://npoed.ru/
https://education.vsuet.ru/

KOHCYynbTauum,

N NPOMEXYTOYHOW
aTTecTtaumm

(ayn.19)

Mynbtumeguna npoektop SANVO PLC —XU 50 — 1
TEKYLLEero KOHTPONs | LWT.;

OKpaH nepeHocHom — 1 wWr.;
Hoytbyk ASUSK 73 E 15-2410 M
CPU\4096\500\DVD-RW \Intel(R) HD Graphics

3000 — 1 wr,;

MapkepHaga gocka;

MnakaTbl, HAarNAgHbIE NOCOOUSA, CXEMbI;
Komnnekrt yye6Hon mebenn.

,D,OI'IOJ'IHI/ITeJ'IbHO, CaMOCTOATESIbHAA pa60Ta o6yl-|aroumxc;|, MOXKeT OCYLLeCTBIIATbCA Npu
MCMNoJ1b30BaHUN:

PecypcHbin ueHTp | KomnbtoTepbl co cBOGOAHBIM AnbT O6pasoaHue 8.2 + LibreOffice
AOCTYNOM B ceTb VIHTepHeT 1 6.2+Maxima

OneKTpoHHbIMK BrnbnunoTeyHbiMu 1 [JlnueHsmns Ne AAA.0217.00 ¢
WHOPMAaLMOHHO cnpaBoYHbIMK  [21.12.2017 1. no «beccpovHO»

cucremMmamu.

8. OueHOoYHbIe MaTepuanbl ans
obyyarowmxcs no AMcumnimHe

OueHou4Hble maTepuanbl (OM) ona AucunnnMHbl BKIKOYakoT B cebs:

- NepeYeHb KOMMeTeHUUN C yKa3aHneM MHOMKATOPOB AOCTMXKEHUS KOMMETEHLUN,
3TanoB Ux OPMMPOBAHUSA B NpoLIeCCe OCBOEHNA 0bpa3oBaTenibHOW NPOrpaMmsi;

- ONUcaHue LWKan oueHuBaHus;

- TUNOBbIE KOHTPOSIbHblE 3a4aHMA WU WHble MaTepuanbl, Heobxoaumble Ans
OLIEHKN 3HAHWN, YMEHUI, HaBbIKOB;

- MeTogudeckue maTepwuansl, onpegensowmne npoueaypbl OLUeHUBAHUA 3HAHUN,
YMEHWUIN, HABbIKOB M MPaKTU4ECKOro onbITa.

OM npeacTtaBnalTCa OTAENbHBIM KOMMNIEKTOM U BXOAAT B COCTaB paboyen
nporpamMmbl AUCLUNSIUHbI.

OueHoyHble MaTtepmanbl  OPMUPYIOTCA B
«MNonoxeHne 06 OLEHOYHbIX MaTepuanax».

NPOMEXYTOYHOM  aTTecTauumu

cootBeTctBUM ¢ 1 BI'YUT

9 3aHATUSA, NPOBOAMMbIE B MHTEPAKTUBHbIX (hopMmax oby4yeHus

Bug Bug
Ne HanmeHoBaHue 3aHATUA(NeKunn, WHTEepaKTUBHOW |TpyaoeMKOCTb,
n/n | pasgena agucumniunHbl npakTunyeckue, dopMmbl yac
nabopaTtopHbie) oby4yeHus
*B dopme
NpakTUn4ecKomn
MpakTnyeckune
1 | noaroToBku ANCKyccus 2
3aHATUSA
OcHosBbl Teopumn
BEPOATHOCTEN
MHTerpanbHoe MHTEepaKTUBHas
2 P JNlekyusa P 2
ncuYncneHune nekums
*B dopme
- TecTupoBaHue ¢
fpakT4eckon [NpakTn4eckue nocnegyrowmm
3 | nogrotoBKu P y 6
.. | 3aHATUSA aHann3om
OnNemMeHTbl NMHENHON 63VHLTATOR
anre6pbl besy
4 *B dopwme | MNpakTnyeckmne KOHpepeHuuns- 5
NPaKkTM4eCcKomn 3aHATUSA npeseHTauma




NoOAroTOBKU
OnemMeHTbI
MaTeMaTu4eckomn
CTaTUCTUKKN

OnddepeHumnansHoe Mexuns MHTepaKTUBHas
ncyncneHue nekums

*B (popMe nNpakTU4eckon NoAroToBKU

[lokymeHT cocTaBneH B cooTBeTCTBUM C TpeboBaHuammn SroC CrO no
cneunanbHocTn 18.02.12 «TexHONMoOrMs aHanUTU4eCcKoro KOHTPONS XUMUYECKUX
COeINHEHUIY.



OLEEHOYHBIE MATEPWUAIbI
AndA NPOMEXYTOYHOU ATTECTALNU

no AucuunnmHe

MATEMATUKA



1. MNepeyeHb KOMNETEHUMN C yKa3aHUeM 3TanoB ux ¢popMmMpoBaHuA.

B pesynbTtate 0OCBOEHWS OMCUUNAUHBI B COOTBETCTBUM C NPesyCMOTPEHHbIMU
KOMMeTEHUNAMN 0Oy4atoLWNNCA JOITKEH:

yMeTb:

- pewaTtb npuknagHble 3agadm B 06nactn npodeccnoHanbHom AesTeNbHOCTMU.

3HaTb:

- 3Ha4YeHne MatemaTvkm B NpodheccrMoHanbHOW AEeATEeNbHOCTM U NMpU OCBOEHUMU
OCHOBHOW nNpodeccrnoHanbHon obpasoBaTenbHOM NPOrpaMmsl;

- OCHOBHblE MaTemMaTU4ecKkMe MEeTOAbl PeLleHns NpuknagHbiX 3agady B obnactm
npodeccnoHanbHoOW AeaTeNbHOCTY;

- OCHOBHblE MOHATUS M MeToAbl MaTemMaTUYeCcKOro aHanmsa, [OUCKPETHOW
MaTeMaTuK, MMHENHON anrebpbl, TEOPUN KOMMMEKCHbIX YACEN, TEOPUM BEPOSTHOCTEN U
MaTeMaTMYeCKON CTaTUCTUKY;

- OCHOBbI MHTErpanbHoro n g depeHLnanbHOro NCHNUCIEHNS.

Ne Kog CopepxaHue B pesynbTate nsyyeHus yyebHon
n/ | kKoMmneTeH KOMMneTeHLunn ANCLMNINMHBI 00YYaloLWNNCS SOMKEH:
umn (pe3ynbTaT OCBOEHUS) 3HaTb YmeTb

1 | OK2. OpraHusoBbiBaTb 3Ha4yeHne maTemaTuKn B

cOBCTBEHHYIO npodeccnoHanbHom

AEATENbHOCTb, AEATENbHOCTU N NpU

BbIOMpaTb TUNOBLIE OCBOEHNN OCHOBHOM

mMeToAbl U cnocobbl npodgeccuoHansHom

BbINOSTHEHUS obpasoBaTtenbHom

npoeccrnoHarnbHbIX nporpammbl;
3agad, oueHuBaTb UX
3PPEKTUBHOCTb U

Ka4yecTBo.

2 | OK3. [MpyHUMaTL peLlleHns | OCHOBHbIE MOHATUS U
B CTaHOAPTHbLIX U MeToabl
HecTaHOapTHbIX MaTemMaTU4ecKoro

CUTyaUUsX U HECTWN 3a | aHanu3a, ANCKPEeTHOM
HMX OTBETCTBEHHOCTb. | MaTeEMaTUK, NIMHENHOWN
anre6pbl, Teopumn
KOMMMEKCHbIX YNCen,
Teopum BEPOATHOCTEN U

MaTemaTuyeckomn
CTaTUCTUKU,
3 | OK 4. OcyLiecTBnaTb MOUCK | OCHOBHbIE NOHATUSA U
" ncrnonb3oBaHne | MeToabl
MHJOopMaLmK, MaTtemMaTnyeckoro
Heobxoanmom Ansa | aHanusa, QUCKPEeTHOW
3P EKTUBHOIO MaTteMaTuk, IMHENHON
BbIMNONHEHUS anre6pbl, Teopumn
npodeccuoHanbHbIX KOMMIIEKCHbIX Yncen,
3ajau, Teopun BEPOATHOCTEN U
npodeccnoHanbLHOro n | MaTteMaTn4eckom
NIMYHOCTHOrO CTaTUCTUKU;
pa3BUTUS.
4 | OK5. Wcnonb3oBaTb 3Ha4yeHne maTemaTuKn B
MHOPMALNOHHO- npodeccuoHansHom

KOMMYHUKaUNOHHbIE OeATEeJIbHOCTU U NpU




TEXHONOINNM B

OCBOEHUN OCHOBHOM

npodeccuoHansHom npodeccuoHansHom
AeATernbHOCTH. obGpasoBaTenbHOM
nporpamMmsil;
5 | OK6. PabGoTtaTtb B OCHOBHbI€ MOHATUSA U
KONNeKTBE n MeToAabl
KoMaHge, 9(ppekTUBHO | MaTeMaTUYECKOro
obwaTbeca aHanusa, QUCKPeTHON
Konseramu, MaTteMaTuk, IMHENHON
PYKOBOACTBOM, anre6pbl, Teopumn
notpebutenamu. KOMMIEKCHbIX Yncen,
Teopum BEPOATHOCTEN U
MaTeMaTU4eCcKon
CTaTUCTUKW;
6 | OK7. BpaTb Ha cebs 3Ha4YeHne maTemMaTuKn B
OTBETCTBEHHOCTb 3a npodeccunoHanbHomn
paboTy YneHos AEATENbHOCTU N NpU
KOMaHapl OCBOEHNN OCHOBHOM
(MOAYMHEHHBIX), npodeccrnoHarnsHon
pesynbTaTt obpasoBaTtenbHom
BbIMNONIHEHUS 3aJaHNIN. | NPOrpaMmbl;
7 | OK 8. CamocTtoaTenbHo OCHOBHbI€ MOHATUSA U
onpegenaTs  3ajaudu | MmeToabl
npogeccuoHansHO 1 | MaTeMaTU4eCcKoro
NIMYHOCTHOrO aHanusa, OUCKPETHON
pasBuUTUS, 3aHMMATbCA | MaTeEMaTUK, JIMHENHOMN
camoobpa3soBaHMNeEM, anrebpsbl, Teopumn
OCO3HaHHO KOMMIEKCHbIX Yncen,
nnaHMpoBaTb TEOpun BEPOATHOCTEN U
NnoBbILLIEHNE MaTemaTuyeckomn
KBanudukaumm. CTaTUCTUKU;
8 | OKO9. OpueHTupoBaTbCs B | OCHOBHbIE NOHATUSA U
yCIroBUAX YyacTon | meToapl
CMEHbl TEXHOMNOrMMN B | MaTeMaTU4EeCKoro
npodeccnoHanbHomn aHanusa, OUCKPEeTHON
DEeATenbHOCTU. MaTteMaTuk, IMHENHON
anre6pbl, Teopumn
KOMMMEKCHbIX Yncen,
Teopum BEPOATHOCTEN U
MaTeMaTU4eCcKon
CTaTUCTUKU;
9 [MK1.1. OueHuBaTb OCHOBbI MHTErpanbHOro U | peLuatb
COOTBETCTBUE anddepeHUmnanbLHOro npuknagHole
METOLMKN 3agjayam | UICHUCHEHNS. 3ajayu B
aHanuaa no obnactn
AnanasoHy npodeCccmnoH
n3mepaeMblxX anbHON
3HaYEHUN N TOYHOCTM. AEeATenbHOCT
n
10 | NK 1.2. Bbibnpatb OCHOBHbI€ MOHATUA U pewaTtb
onTUMarnbHble MeToAbl | MeToabl npuknagHbie
aHanmsa. MaTemMaTU4eckoro 3aja4yv B




aHanusa, OUCKPETHON

obnactu

MaTteMaTuk, IMHENHON npodeCccmnoH
anre6pbl, Teopumn anbHoOu
KOMMIEKCHbIX Yncen, AeaTenbHOCT
Teopun BEpPOATHOCTENM N | U
MaTeMaTU4eCcKon

CTaTUCTUKU;

11 | MK 1.3. OueHunBaTtb OCHOBHbIE pelwwaTb
9KOHOMUYECKYHO MaTemaTuU4Yeckme MeTodbl | NpuKnagHbie
uenecoobpasHoCTb peLleHns NpUKnagHbIX 3agayn B
Ncnonb3oBaHNs 3agady B obnactum obnactn
MEeTOAOB W CcpefacTB | NpodeCccrMoHanbHom npodgeccuoH
aHanusa v USMepPEHUNn. | 4eATENbHOCTHU; anbHON

AeATenbHOCT
n

12 | MK 21. O6cnyxuBatb N | OCHOBHbIE pewaTb
aKcnnyatmposaTtb MaTemaTu4Yeckme MeTodbl | NpuKnagHbie
obopynoBaHue peLleHns NpUKnagHblX 3agayn B
XUMUKO- 3agady B obnactum obnactn
aHanUTU4eCcKux npodeccuoHansHom npodgeccuoH
nabopartopun. DeATenbHOCTY; anbHON

AeaTenbHOCT
n

13 | MK 2.2. NogrotaBnuBaTtb OCHOBHbIE MOHATUA U pelwwaTb
peareHTbl n | meToabl npuknagHbie
mMarepwansl, MaTeMaTU4eckoro 3agayn B
HeobxoauMble Ans | aHanmsa, AUCKPETHOMN obnactu
npoeBeaeHnda aHanusa. | MaTemMaTuk, IMHEeNHON npodeCccmnoH

anre6pbl, Teopumn anbHoOu
KOMMIEKCHbIX Yncen, AeaTenbHOCT
Teopun BEPOATHOCTENM N | U
MaTeMaTU4eCcKon

CTaTUCTUKU;

14 | MK 2.3. O6cnyxuBatb N | OCHOBHbIE pewaTb
aKcnnyatmposaTtb MaTemaTuU4Yeckme MeTodbl | NpuKnagHbie
KOMMYHUMKaL MK peLleHns NpuKnagHbIX 3agayn B
XUMUKO- 3agady B obnactum obnactn
aHanUTU4eCcKux npodgeccuoHansHom npodgeccuoH
nabopartopun. DeATenbHOCTY; anbHON

AeaTenbHOCT
n

15 | MK 2.4. MpoBoauTbL OCHOBHbIe pewaTtb
Ka4eCTBEHHbIN N | MaTeMaTU4ecKme MeToabl | NPUKNagHble
KOJNMMYECTBEHHbIN peLleHns NpuKnagHbIX 3agayn B
aHanua 3agady B obnactum obnactn
HeopraHM4YecKnx n | npocheccnoHanbHomn npodeCccmnoH
OpraHn4YecKkmnx AeATenbHOCTY; anbHOM
BellecTB AeaTenbHOCT
XUMUYECKMMN n
MeTodamMu.

16 | MK 2.5. MpoBoauTbL OCHOBHbIe pewaTtb
Ka4eCTBEHHbIN N | MaTeMaTn4eckne MetToabl | NpUKNagHble




KONN4eCTBEHHbIN peLueHns NpUKNagHbIX 3agjayv B
aHanua 3agady B obnactum obnactn
HeopraHn4eckmnx n | NnpodeccnoHanbHom npodgeccuoH
OpraHn4ecKnx AEATENbHOCTY; anbHom
BeLLeCTB du3snko- AEeATeNnbHOCT
XMMNYECKMMMN n
MeTof4aMun.

17 | MK 2.6. MpoBoanTb 06pPabOTKy | OCHOBHbLIE MOHATUS U pewaTb
pe3ynbTaToB mMeToAbl npuknagHble
aHanu3os C | MaTeMaTn4ecKoro 3agayu B
NCNosnb3oBaHMEM aHanusa, QUCKPeTHON obnactn
annapaTHo- MaTemaTuK, MMHENHON npodgeccuoH
NpOrpaMmHbIX anrebpbl, Teopumn anbHom
KOMMSIEKCOB. KOMMIEKCHbIX Ymcen, AEeATenbHOCT

Teopun BEPOATHOCTENM N | U
MaTemaTuyeckomn
CTaTUCTUKM;

18 | MK 2.7. PaboTaTb C | OCHOBHbIE pewaTb
XMMUYECKNMMN MaTeMaTmyeckne MeTobl | NpUKNagHble
BeLlecTBamm N | peeHnsa npuknagHbiX 3ajayu B
obopygoBaHnem C | 3agay B obnactn obnactn
cobniogeHem npodgeccuoHansHom npodgeccuoH
TexXHVKN 6e30NacHOCTN | AEATENBbHOCTY; anbHom
n 9KONOrn4yeckom AEeATeNnbHOCT
6e3onacHoCTMW. n

19 | MK 3.1. lMnaHupoBaTb N | OCHOBHblE pewaTtb
OpraHn3oBbIBaTb MaTeMaTuyeckne MeTobl | NpUKNagHble
paboTty nepcoHana | peleHuns npuknagHbix 3ajayu B
NPOUN3BOACTBEHHbIX 3agad B obnactum obnactn
nogpasgeneHun. npodgeccuoHansHom npodgeccuoH

OeATenbHOCTY, anbHoOu
AEeATEeNbHOCT
n

20 | TIK 3.2. OpraHusoBbiBaTb OCHOBHbIe pewaTtb
Ges3onacHble ycrnoBus | MatemaTnyeckme MetToabl | NpuknagHble
Tpyaa N | peleHuns npuknagHbix 3ajayu B
KOHTpOnMpoBaTb 3agad B obnactum obnactu
BbIMOMIHEHME  npaBun | NpodeCcCcuoHanbLHOM npodgeccuoH
TEXHMKU AEATENbHOCTY; anbHom
6esonacHocTw, AEeATeNnbHOCT
NPOU3BOACTBEHHON 1 n
TPyAOBOM
ANCLUMNIAMHBI, NpaBun
BHYTPEHHEro
TPYyAoOBOro
pacnopsgka.

21 | MK 3.3. AHanunampoBaTb OCHOBbI MHTErpanbHOro n | pewaTb
NPOVN3BOACTBEHHYIO AanddepeHumansHoro npuknagHble
AEeATENbHOCTb NCYNCNEHNS. 3ajayu B
noapasgeneHms. obnactu

npodeCccmnoH

anbHON




AeATenbHOCT
n
22 | TIK 3.4. YyacTtBoBaTb B | OCHOBHblE pelwwaTb
obecneyeHunn N | MaTeMaTU4eCcKme MeToabl | NPUKNagHble
oLEeHKe peLleHns NpuKnagHbIX 3agayn B
9KOHOMUYECKOM 3agady B obnactum obnactn
3 PEKTUBHOCTH npodeccunoHanbHon npodeCccmnoH
paboTbl AeATenbHOCTY; anbHOM
nogpasgeneHus. AeATenbHOCT
n
2. MacnopT poHaa OLLEHOYHbIX CPEeACTB NO AUCLMUMNIIMHE.
Ne Paspensbl NHpekc OueHo4Hble cpefcTBa TexHonorus/npouy,
n/n | AUCUUNNUHBLI |KOHTPONUPYEM | HaMMeHoBaHue NeNe 3agaHun eaypa
on OLleHMBaHuA
KOMMneTeHLunn (cnocob
(vnn ee yactun) KOHTpOns)
OK 2. BbinonHeHue Ne 3.3.1. 3a4yteHo-He
rpakmu4ecKux 3a4TeHO
OcHoBHble MK 3.2. pabom
4 | MOHATKS HanucaHue Ne 3.4.1. YpoBHeBasi
MaTemaTtumyec KOHMPOsibHOU WwKana
KOro aHanmsa pabomsi
Ok3ameH Ne 3.2.1. YpoBHeBas
WwKana
MnK1.1. BbinonHeHue Ne 3.3.2. 3a4yteHo-He
rpakmu4ecKux 3a4TeHO
pabom
Andbpepenu MK3.3. | Hanucanue Ne3.4.2. | YposHesas
2 | naneHoe -
nCuMcnenme KOHMPOJIbHOU WwKana
pabombi
Ok3ameH Ne 3.2.2. YpoBHeBas
LwKana
MnK1.1. BbinonHeHue Ne 3.3.3. 3a4yteHo-He
rpakmu4ecKux 3a4TeHO
U pabom
3 | HTErparneHo NK3.3.  [Hanucanue Ne 3.4.3. | YpoBHeBas
KOHMPOJIbHOU WwKana
ncuyucneHme
pabombi
Ok3ameH Ne 3.2.3. YpoBHeBas
LKana
OK7 BbinonHeHue Ne 3.1.1. 3a4yteHo-He
4 mecmoegozo 3a4TeHO
ncnosble 330aHUS
A ggﬁ;‘me%lg MK 3.4. | BwinonHerue Ne 3.3.4. | YpoBHeBas
NPOM3BEACHN rpakmu4ecKux WwKana
a pabom
Ok3ameH Ne 3.2.4. YpoBHeBas
LKana
5 O6bIKHOBEHH MK 2.4. BbinonHeHue Ne 3.3.5. 3a4TeHo-He
ble rpakmu4ecKux 3a4TEHO




anddepeHun pabom
anbHble MK 2.5. HanucaHue Ne 3.4.4. YpoBHeBas
ypaBHEHMS KOHMPOJIbHOU WwKana
pabombi
Ok3ameH Ne 3.2.5. YpoBHeBas
LKana
MK 2.6. BbinonHeHue Ne 3.3.6. 3a4yteHo-He
OcHoBbl rnpakmu4ecKkux 3a4TeHo
6 | OMCKpeTHOoM pabom.
MaTemaTuKu Ok3ameH Ne 3.2.6. YpoBHeBas
LKana
MK 1.3. BbinonHeHue Ne 3.3.7. 3a4yteHo-He
rpakmu4ecKux 3a4TeHO
OneMeHTbI pabom
D HanucaHue Ne 3.4.5. YpoBHeBas
7 | IMHEenHon .
KOHMPOsibHOU WwKana
anre6pbl
pabomsbi
Ok3ameH Ne 3.2.7. YpoBHeBas
LKana
MK 2.7. BbinonHeHue Ne 3.1.2. YpoBHeBasi
KOMMAEKCHb! mecmogoz0o WwKana
8 e uncna 3a0aHusi
Ok3ameH Ne 3.2.8. YpoBHeBas
LKana
OK3 BbinonHeHue Ne 3.1.3. YpoBHeBas
OK 4 mecmoegozo WwKana
OcHosBbl OK 6 3a0aHusi
9 | TeopuM BbinonHeHue Ne 3.3.8. 3a4TeHo-He
BEPOATHOCTE MK1.2. rnpakmu4ecKkux 3a4TeHo
n MK 2.1. pabom
MK 2.2. Ok3ameH Ne 3.2.9 YpoBHeBasi
MK 3.1. LKana
SHEMEHTbI OK5 BbinonHeHue Ne 3.1.4. 3a4yteHo/He
OK 8 mecmoegozo 3a4TeHo
10 | oreMaTHHee oK 9 3adaHus
Ok3ameH Ne 3.2.10. YpoBHeBas
CTaTUCTUKMN
MK 2.3. LwKana

3. OueHou4Hble cpeacTBa AN NPOMEXYTOYHOWN aTTecTauum (3K3aMeH)

(TnoBble KOHTPOsbHbIE 3aAaHusA (BKITIOYasa TeCTbl) U UHbIe MaTepuanbl,

HeobXxoAuMble Ansl OLEHKU 3HaHUW, YMEHUW, HaBbIKOB U (UnK) onbiTa

AEeATeNbHOCTU, XapaKTepu3yoLWwmX 3Tanbl POpMUPOBaHUS KOMNEeTEHLUIN B

npouecce ocBoeHuUs AVICLI,VIHHVIHI:I)

3.1. BbinonHeHune TecToBOro 3agaHus.

3.1.1. OK 7. Bpamb Ha ce651 omeemcmeeHHOCMb 3a pabomy 4/1eHo8
KOoMaHObI (MoGYUHEHHbIX), pe3yJsibmam 8bINnoJsIHeHUs1 3adaHull.
I1K 3.4. Yyacmeoeamb 6 obecrne4yeHUU U oyeHKe 3KOHOMU4YeCcKoU
aghgphekmusHocmu pabombi nodpa3odesieHusl.




= 1
1. Cymma uncnoBoro psga = n-(n+1) paBHa

! 1

1) n; 2)1‘m; 3) 1/2; 4) 1; 5) 1/3; NpaBurnbHbIN OTBET: (4).

. 1
2. Cymma yumcnosoro psiga Z n-(n+2) paBHa

1 1 1

1) " Tn:2) ' Tn+2: 3) 3/4; 4) 4/3; 5) 1/3; MpasunbHbIit oTeeT: (3).

- 1
3. Cymma yumcnosoro psiga Z @n-1-@n+1) paBHa

1 1
1) ""2n-1;2) " 2n+1; 3) 1; 4) 2; 5) 1/2; MNpaBunbHbI 0TBET: (5).

i 1

4. CyMmma 4mcrnoBoro psga = (2n—-1)-(2n+3) paBHa

1 1

1) 1—2,7,1; 2)'"2n+3; 3) 1/3; 4) 1/2 5) 1; MpaBunbHbIA OTBET: (3).

n+1

5. YucnoBow psag = 100n+99

=0 a =0

lima, lima,
1) cxogutca n - ; 2) pacxoguTcs U r-
MpaBunbHbIN OTBET: (3).

lima, #0
; 3) pacxoguTca n - ;

i 1
6. Yucnosou pag = In(n+1)

=0 =0 lima, #0_

lima, lima,
1) cxogutca n - ; 2) pacxoguTcs U r- ; 3) pacxoguTtca n - ;

[MpaBunbHbIN OTBET: (2).

N 2
7. Yncnosowt psag Zl 4n® +8n+3

lima, =0 lima,
1) cxogutca n n= ; 2) pacxoguTcs U =

MpaBunbHbIN OTBET: (1).

lima, #0
; 3) pacxoguTtca n - :

o y (\/n+1—\/n—1)
8. Hucnosow pag Z

lima, =0 li -0 li £0
1) cxopuTes v == " ; 2) pacxoauTes v~ °; 3) pacxogutesin w

[MpaBunbHbIN OTBET: (2).

i 2n+1
9. Yucnosow pag = 3n+2

=0 =0 lima, #0

lima, lima,
1) cxogutca n - ; 2) pacxoguTcsa n - ; 3) pacxoguTtca n - ;
MpaBunbHbIN OTBET: (3).



2n—1
10. Yncnosoii psapg = 3" +4

=0 =0, lima, #0,

lima, lima,
1) cxogutca n - ; 2) pacxoguTcs N n- ; 3) pacxoguTca n - ;

MpaBunbHbIN OTBET: (1).

i n
11. Yncnosom psag = n!
Jim ot — ¢ lim —+L a"*l <1 lim drst — 1
1) cxogutcam "= 4. ; 2) cxogutca n " ; 3) pacxoguTtca n "7 ; 4)
a 1
lim =L >1 .
pacxogutca n "7 9 [MpaBurnbHbIN OTBET: (2).

1+n ¥
12. Yucnosow pag = [““3)

lim 9t =1 hrn ES] Jimm ot — 1
1) cxogutcam " ; 2) cxogutea n T da ; 3) pacxogutcam "t a5 4)
hrn na 9

pacxogutca n " 9 MpaBunbHbIN OoTBET: (1).

i 2"
13. Yucnoson pag =
.a Cl,m ..a
lim —L =1 lim <1 lim —=L =1
1) cxogutcam " 4 5 2) cxogutca m T ; 3) pacxogutcam T 94 4)

hrn it 5 q
pacxogutca n " 9 [MpaBunbHbIN OTBET: (4).

i 1
14. Yncnosow pag »= n-n(m

lim dnst — ¢ hrn a1 lim ot 1
1) cxoputcsin o ; 2) cxoguTca M ™" 4 3) pacxoauTeA U "7 a,  4)

lim 222t 5 q
pacxopgutcs n " 9 MpaBunbHbI oTBET: (3).

. i 1y n+21
15. Yucnosow paa = n®+12
lim an =0

1) cxoanTcs abCcomoTHO; 2) CXOANUTCS YCMOBHO; 3) PACXOAUTCA U = - 4)

lima, #0 .
pacxoguTca n n- . MpaBunbHbIN OTBET: (1).

_1)n+l n-+ 2

16. Yncnosow pag 2 n

li =0
1) cxoanTcsa abCOMOTHO; 2) CXOAUTCA YCIOBHO; 3) pacxoauTca n =~ 4)

lima, #0 o
pacxoguTtca n - . MpaBunbHbIN OTBET: (4).



S 1
o (_l)rH»l
17. Yucnosown psp = In(n +1)

li =
1) cxoamuTCA aBCONIOTHO; 2) CXOAUTCH YCroBHO; 3) pacxoautca u »2% ~°; 4)
lima, #0 .
pacxoauTest u - . NpaBunbHbIN OTBET: (2).
. - (_1)n+1 :’
18. Yucnosow pag = n®+1
lima, =0
1) cxogntca abcontoTHO; 2) CXOANTCA YCNOBHO; 3) pacxoanTca m o 4)

n

lim 0 o
pacxoguTtca n n—>- . NpaBunbHbI oTBET: (1).

n

N

19. Oins paga »= 7" HaWTU HaMMEHbLLWIA HOMEP N, NMPU KOTOPOM BbIMOMNHAETCS
ycroeue | S-S, | <0,001

1) n=4; 2)n=5; 3)n=6; 4) n=7; 5)n=8; NpaBurbHbIN OTBET: (2).

oo 2!7
20. Ansa paga z:" 5" HANTN HaUMEHbLUNA HOMEP N, NPU KOTOPOM BbINOSTHAETCS
ycnoeue | S-S, | <0,01

1) n=4; 2)n=5; 3)n=6; 4) n=7; 5)n=8; NpaBurbHbIN OTBET: (2).

3.1.2. [IK 2.7. Pabomamb ¢ xumMu4eckumu eeujecmeamu u obopydosaHuem
¢ cobnrodeHueM mexHuUKU 6ezonacHocmu u 3kosioeu4yeckou 6e3onacHocmu.
1. Ckonbko oopM 3anucm MMeeT KOMMSIEKCHOE YUCNo?
a)1; 0) 2; 8) 3; r)4
2.Y1o npencraBndeT cobon umcrno i?
a) Yucno, kBagpaTHbIA KOPEHb U3 KOTOPOro paBeH -1;
6) HYucno, keadpam Komopoz2o paeseH -1;
B) Yncno, kBagpaTHbIN KOPEHb N3 KOTOPOro paseH 1;
r) Yucno, kBagpaT KOTOpOro paseH 1;
3. Kak Ha KoopAnHaTHOM NITIOCKOCTU N300paxkaeTcs KOMMMIEKCHOe YNCno?
a) B Buge otpeska;
6) ToukoU usnu paduyc-8eKmopom;
B) Nnockon reomeTpudeckon urypbl;
r) B Buae kpyra
4. Bbluncnurte cymmy umcen z1=7+2i n zo=3+7i
a) 10+9i;
0) 4-5i;
B) 10-5i;
r) 4+5i.
5. KTo BBEN HasBaHWe «MHUMbIE Yucra»?
a) exkapm;
6) Apras;
B) Junep;
r) KapgaHo.
6. B kakoe MHOXXeCTBO BXOOAT Ynucna 5; 3-6i; 2.7; 2i?
a) enctButeribHble YUCna;



6) PaumoHanbHble yncna;
8) KomrinekcHble yucna;
r) MppauunoHaneHble Ynucna

3.1.3. OK 3. NMpurumamb peweHusi 8 cmaHOapMHbIX U HECMaHOapMHbIX
cumyayusix u Hecmu 3a HUX omeemcmeeHHOCMb.

OK 4. Ocywecmernsimb Nouck u ucrosis3o8aHue uHgopmauyuu,
Heobxodumolu Onsi 3¢hghekKmu8HO20 8bINOJIHEHUS NMPOoghecCcUOHaslbHbIX 3adad,
npogheccuoHasibHO20 U JIUYHOCMHO20 pa3euUMusl.

OK 6. Pabomamsb e Kosisiekmuee u KomaHdoe, aghgheKmuesHo obwamnscs ¢
Konnezamu, pykogeodcmeom, nompebumensmu.

lK 1.2. Bbibupamb onmumasibHble MemoOdbl aHaslu3a.

IK 2.1. O6cnyxueamb u akcnnyamupoeams o6opydogaHue XUMUKO-
aHanumuyeckux nabopamopuldi.

[1K 2.2. [lo02comaenueameb pea2ceHmbl U Mamepuarbl, Heo6xo0umbie Osisi
npoeedeHus1 aHanu3sa.

lK 3.1. [MlnaHupoeamb u op2aHu3oebieamb pabomy nepcoHasna
npou3eodcmeeHHbIx noodpa3soesieHull.

1. N3 6yks cnosa TEOPEMA Hayrag Bbibupatot 5 6ykB. Toraa BeposTHOCTb TOrO, 4TO
13 BblIbpaHHbIX 6yKB MOXHO cocTaBuTb crioBo MOPE, paBHa:

~ 0,05

~ 0,19

=0,24

~ 0,33

2. N3 6yke cnosa KOPOBKA Hayrag BbibupatoT 5 6ykB. Torga BepoATHOCTb TOr0, 4YTO
13 BbIbpaHHbIX BYKB MOXHO cocTaBuTb crioBo KPAB, paBHa:

~ 0,05

~ 0,19

=0,24

~ 0,33

3. U3 6yke cnosa KOPOBKA Hayrag BbibupatoT 5 6ykB. Torga BepoATHOCTb TOr0, 4YTO
13 BbIbpaHHbIX BYKB MOXHO cocTaBuTb crioBo BOP, pasHa:

~ 0,14

~ 0,29

=0,43

~ 0,48

4. [1Boe no ovepeam nNo ogHOMY pasy noadpachkiBatOT UrpanbHyo KOCTb. BeivrpoiBaeT
TOT, Y KOTOPOro BbinagaeT 6onbLue 04KOB. Toraa BEPOSATHOCTb TOr0, YTO HAYMHAKOLMNNA
urpy nobegut, paBHa:

~ 0,08

~ 0,25

=0,42

~ 0,5

5. [1Boe nooyepeaHo noabpackiBalOT MOHETY. BbiMrpbiBaeT TOT, Y KOTOPOro paHbLue
BbinagaeT repb. Torga BEPOATHOCTb BbIUIPLILLA UTPOKA, HaYaBLUUMM noabpackiBaHve
MOHETbI NEPBbLIM, paBHa:

~ 0,33

~ 0,43

~ 0,05

=0,67



6. [1Boe nooyepeaHo noabpackiBalOT MOHETY. BbiMrpbiBaeT TOT, Y KOTOPOro paHbLue
BbinagaeT repb. Torga BEpOSATHOCTb BbIUIPbILLA UFPOKa, HaYaBLLMM noabpackiBaHme
MOHETbI BTOPbIM, paBHa:

=0,33

~ 0,43

~ 0,5

~ 0,67

7. MoHeTa nogbpacbiBaetca 5 pa3. Torga BEpOSATHOCTb TOro, YTo repb BbinagaeT no
MeHbLUEN Mepe TpU pa3a noapsas pasHa:

~ 0,1

~ 0,2

=0,25

~ 0,3

8. CnyyanHble cobbiTnsa A, B n C He3aBUCUMMbI B COBOKYMHOCTU N BEPOATHOCTU UX
NnosIBNEeHnsi, COOTBETCTBEHHO, paBHbl 0,2, 0,3 1 0,5. Toraa BepoaTHOCTL cobbiTna D = A
+ B + C paBHa:

~1

~ 0,68

=0,72

~ 0,8

9. UrpanbHas kocTb bpocaeTca 5 pa3. Torga BEpOSATHOCTb TOrO, YTO LEeCTeEpPKa
BblMagaeT He MeHee Tpex pas noapsa, paBHa:

~ 0,01

=0,012

~ 0,015

~ 0,02

10. [IBoe noo4vepeaHo nssnekaeT waphbl (6e3 BoO3BpaLLEHWS) N3 YPHbI, cogepaLlen 3
6enbix 1 4 YepHbIX Wapa. BeiurpbiBaeT TOT, KTO NepBbIM BbIHET 6enbin wap. Torga
BEPOSATHOCTb BbIUMPbILLIA Y4aCTHMKA, HAYMHAKOLWErO UrPpy, paBHa:

~ 0,52

=0,63

~ 0,74

~ 0,82

3.1.4. OK 5. Ucnonb3oeamb UHGPOPMayUOHHO-KOMMYHUKalyUOHHbIe
mexHoJ102uu 8 npogheccuoHasibHoU dessmesibHOCMU.

OK 8. CamocmosimenbHO onpedensmb 3adaqdu rnpogeccuoHasibHoO U
JIUYHOCMHOR20 pa3eumusi, 3aHUMambCcsi caMoobpa3oeaHueM, OCO3HaHHO
nnaHuposamsb rnoebliwWeHue Keaaugukayuu.

OK 9. OpueHmupogambcs 8 ycriogusix 4acmou CMeHbl mexHoJsioauu 8
npogeccuoHanbHOU desimesibHOCMU.

MK 2.3. O6cnyxueamb u 3Kcnjyamupog8amb KOMMYHUKauuu XUMUKO-
aHanumuyeckux nabopamopuldi.

3apa4a 1. Menunana sapuaunonsoro paga 11, 13, 13, 14, 15, x,, 18, 19,

21,2425, 25 pasua 17. Torna 3nadeHne BapHaHTHl X, PaBHO!

g 1) 16; 2) 17, 3) 18 4) 15.



3agauqa 2. Paimax eapedpoBaHus eapHauHoHHOro paja 3.4, 4.4, 5, 7, 8,

10,11, 12, 14, 14 pagen:
w 1)11; 2)4; 3)9; 4)17.

3agaqa 3. Meauana eapuaunoHHoro paga 2, 3, 3,6, 7,9, x5, 12, 13, 15,

16, 18 pagna 10. Torna 3nayeHne BAPHAHTEL X7 PABHO:
w 1)11; 2) 10 3)12; 4)9.

3anava 4. Mona pappanwonnoro paga 1, 1,2 2 2 3 3 4 5 5 5, x. 7,7,

7,8, 8,10, 11 paena 5. Torna sna4eHne x; pagHo:
o 1)5; 2)6; 3) 19; 4)7.

3anaua 5. Pazmax papeHpoBaHus sapuauuoHHoro paga—1, 0,2 3 4. 5,7,

8, 10, 12, 14 pagen:
g 1) 15 2) 13; 3) 11; 4) 5.

3anaqa 6. Meauana papuauuonsoro paaa 11, 14 16, 17 17 17, 18, 19,

21,22 22 23 25,25 paeHa:

&

1) 18.5; 2) 17; 3) 14; 4) 18.
3anaua 7. Pazmax papeHpOoBaHHA BapHauMoHHOIO paga 2, 3,4, 5,5, 7. 9,

10, 12, 14, xy; paeen 15. Toraa 3Ha4eHHe Xy pagHO:

@« 1) 17, 2) 13 3) 15; 4) 11.

3anaqa 8. Moaa sapuausonnoro paga 2. 4.5, 7.7, 7.9, 9, 11, 12 pasna:
o 1) 7T, 2) 12; 3) 10; 4) 2.

3anaua 9. Menuana papuaumonnoro pana 5, 7, 9, 12, 12, 15, 16, 17, 18,
19, 21 paeHa:
o 1) 15 2) 12; 3) 16; 4) 13

3.2. Jk3ameH.

3.2.1. OK 2. Op2aHu3o8bieamb co6cmeeHHy0 dessimesibHOCMb, 8bI6upamb

munoebie MemoObl U cnocobbl 8bINOJIHEHUSs NMPOgecCUOHalIbHbIX 3a0ay,
oyeHueamsb ux aghgpekmueHoOCmMb U Ka4ecmeo.

l1K 3.2. Op2aHu3oebieamb 6e30nacHble ycrnosuss mpyoa u

KOHmMpoJiupoeams ebInoJIHeHUe npasusi mexHuku 6e3onacHocmu,
npou3zeodcmeeHHolU u mpyooe8ol AucyunIuHbl, NPasusli BHympeHHe20
mpydoeo20 pacropsioka.

1.

2.

R

®yHKUMS ogHoM nepeMeHHon. Cnocobbl 3agaHna dyHkumn. Obnactb
onpeaeneHns yHKUNN.

Knaccudpumkaums gyHkumin. OCHOBHbIE anemeHTapHble yHKumn. O6o3HayeHne
dyHKLNN.

Teopus npegenos.. MNpeagen nocnegoBaTefibHOCTM.

Mpepen dyHkumn. Onpenenenune npeaen PyHKUUN.

OcHoBHble TeopeMsbl 0 nNpegenax. OOQHOCTOPOHHWE Npeaens.

HenpepbIBHOCTb PyHKUMU. TOYKN paspbiBa PYyHKLUN.



3.2.2. 1K 1.1. OueHusamb coomeemcmeue MemoOuUKU 3adayaM aHasu3a rno
duana3oHy usMepsieMbIX 3Ha4eHull U mMo4YHocmu.
MK 3.3. AHanu3supoeamb npou3eodcmeeHHyro dessmesibHoCMmb
nodpa3odesieHusl.
1. lMpowussogHas yHKUMK. [Npon3BoaHbIE NPOCTENLLINX DYHKLNNA.
2. ToHatne guddepeHumnana yHKUUN 1 ero cBoncTea. [1pon3BoaHbIE BbICLLMX
NOpPSAKOB.
3. OcHoBHble TeopeMbl AuddepeHUnansHoro ncumncneHna. Packpbitue
HeonpeneneHHOCTEN.
4. YcnoBust MOHOTOHHOCTM PyHKUMUK. Heobxoammoe n gocTaTovHOe ycroBue
aKCcTpemyma.
5. NccnepoBaHue oyHKUMM OOHOW NepeMEHHOM U NOCTpoeHue rpaduka.
AcuMnTOTbI rpaduka PyHKLMN.

3.2.3. [1K 1.1. OueHusamb coomeemcmeue MemoOuUKU 3adayaM aHasu3a rno
duana3oHy usMepsieMbIX 3Ha4eHull U mo4YyHocmu.
NnK 3.3. AHanusuposamb  npou3eodcmeeHHyro  desimesibHOCMb
nodpa3odesieHusl.
1. HeonpegeneHHbln nHTerpan. CeoncTBa HeonpeaeneHHoro nHTerpana.
2. Tabnuua nHTerpanos. HenocpeacTtBeHHOE MHTErPUPOBaHME.
3. OnpegeneHHbIN uHTErpan.

3.2.4. OK 7. Bpamb Ha ce651 omeemcmeeHHOoCMb 3a pabomy 4/1eHo8
KOoMaHObI (MoOGYUHEHHbIX), pe3yJsibmam 8bINnoJsIHeHUs1 3adaHull.

l1K 3.4. Yyacmeoeamb 6 obecrne4yeHuUU U oyeHKe 3KOHOMU4YeCKoU
aghgphekmueHocmu pabombi nodpa3ocesieHusl.
Yucnosble pagbl.
3HakonepeMeHHble YMCNOoBbIE PAObI.
CTteneHHble psabl.
[Mpu3Hakmn cxogumocTu psaa.

hON =

3.2.5. K 2.4. [f[poeodumb Ka4yecmeeHHbIU U KOJIu4eCcmeeHHbIl aHalu3
Heop2aHU4YeCKUX U op2aHU4YeCKUX eeuw,ecme Xxumu4eckumu Mmemoodamu.
lK 2.5. [lpoeodumb ka4ecmeeHHbIlU U Koslu4ecmeeHHbIU aHasus3
Heop2aHU4YeCKUX U op2aHU4YecKux eeujecme hu3uKo-xumu4ecKumu Mmemodamu.
1. OnpepeneHve gudpdepeHumansHoOro ypasHeHus. 3agada Koww.
2. O6blkHOBEHHbIE AnddepeHumnanbHble ypaBHEHUS NEPBOro nopsiaka c
pas3gensarowuMnca NnepeMeHHbIMU.
3. OpHopoaHble 06blkHOBEHHbIE AnddepeHUmnanbHblie ypaBHEHUSA NEPBOrO
nopsigka.
4. JlvnHeliHble 06bIKHOBEHHbIE AndbdepeHumanbHble ypaBHEHUS NEPBOro nopsaka.

3.2.6. 1K 2.6. lf[poeodumb 06pabomky pe3ysibmamoe aHasiu308 ¢
ucrnoJsib308aHuUeM arnnapamHo-rnpo2pPaMMHbIX KOMI/IEKCOE.
1. MHOXecTBa 1 onepaumn Hag HUMN.
2. ONemMeHTbl MaTeMaTUYECKOWN NMOTNKN.

3.2.7. INK 1.3. OueHusamb 3KOHOMUYECKYHO UesiecoobpasHocmb
ucrnosib308aHusi Memoooe u cpedcme aHasiu3a u U3MepeHull.
1. MaTpuupl. [lencteus Hag maTpuLamu.
2. OnpepgenuTenb MaTpuylbl N €ro CBOUCTBA.
3. Bbluncnenve onpegenvrenen.



4. CucteMbl NMMHENHBbIX ypaBHeHU. MeTobl X peLLeHnN.

3.2.8. K 2.7. Pabomamb ¢ xumMu4eckumu eeujecmeamu u obopydoeaHuem

¢ cobrodeHuem mexHuUKku 6e3onacHocmu u 3KoJsio2u4yeckou 6e3onacHocmu.

1. Pa3Butme noHsatus ymcna. KomnnekcHble Ymcna.

2. [lencTtBna Hag KOMMNIEKCHbIMW Yicriamm B anrebpaunyeckon dopme.

3. NeomeTpuyeckas MHTeEpnpeTaumst KOMMIEKCHbIX YNCETT.

4. TpuroHoMeTpuyeckas 1 nokasateribHaa popma KOMMMEKCHbIX YUCen.

5. [lenctBna Hag KOMMAEKCHLIMWN YCaMy B TPUTOHOMETPUYECKON N NoKasaTelbHON
dopmax.

3.2.9. OK 3. NMpurumamb peweHusi 8 cmaHOapMHbIX U HECMaHOapMHbIX
cumyayusix u Hecmu 3a HUX 0meemcmeeHHOCMb.

OK 4. Ocywecmernsimb Nouck u ucroJsis3o8aHue uHgopmauyuu,
Heobxodumolu Onsi 3¢hghekKmu8HO20 8bINOJSIHEHUSI NMPOoghecCcUOHaslbHbIX 3adad,
npogheccuoHasibHO20 U JIUYHOCMHO20 pa3eumusl.

OK 6. Pabomamsb e Kosisiekmuee u KomaHoe, aghgheKmuesHo obwamnscs ¢
Konnezamu, pykogeodcmeom, nompebumensmu.

lK 1.2. Bbibupamb onmumasibHble MemoObl aHasu3a.

I1K 2.1. O6cnyxueamb u akcrnyamupoeams o6opydosaHue XUMUKO-
aHanumuyeckux nabopamopuldi.

[1K 2.2. [lo02comaenueameb pea2ceHmbl U Mamepuarbl, Heo6xo0umbie Osisi
npoeedeHus1 aHau3a.

MK 3.1. lMlnaHupoeamb u op2aHu3oebieamb pabomy nepcoHana
npou3eodcmeeHHbIx nodpa3soesieHull.

1. KombuHaTtopuka. BeiGopkn anemeHToB.

2. CobbITna n nx knaccmudumkaums.

3. Knaccuyeckoe n ctaTucTMyecKoe onpeaeneHns BEpOATHOCTU Cry4anHoro
cobbITus.

4. Cymma n npoussegeHne cobbiTnin. BeposiTHOCTb HE3aBUCUMbIX COOLITUN.

3.2.10. OK 5. Ucnonb3oeamb UHGhOPMayUOHHO-KOMMYHUKalyUOHHbIe
mexHoJ102uu 8 rnpogheccuoHasibHoU dessmesibHOCMU.

OK 8. CamocmosimenbHO onpedensmb 3ada4qdu rnpogeccuoHasibHoO U
JIUYHOCMHOR20 pa3eumusi, 3aHUMambCcsi caMoobpa3oeaHueM, OCO3HaHHO
nnaHuposamsb rnoebliwWeHue Keaaugukayuu.

OK 9. OpueHmupogambcs 8 ycriogusix 4acmou CMeHbl mexHoJsioauu 8
npogheccuoHanbHOU desimesibHOCMU.

lK 2.3. O6cnyxueamb u aKkcnyamupoeambs KOMMYHUKauyuu XUMUKO-
aHanumuyeckux nabopamopuldi.

1. 3apgaum matemaTnyeckon CTaTUCTUKN.
2. [eHepanbHasga un BbIGOPOYHAA CTAaTUCTUYECKNE COBOKYMHOCTW.
3. BbI6oOpo4HbI MeTOA. BblumcneHne YMcnoBbIX XxapakTepPUCTUK.

3.3. BbinonHeHue npaktnyeckux pabdor.

3.3.1. OK 2. Op2aHu3o8bieamb co6cmeeHHy0 dessimesibHOCMb, 8bI6upamb
munoebie MemoObl U cnocobbl 8bINOJIHEHUSs NMPOgecCUOHalIbHbIX 3a0ay,
oyeHueamb ux aghgpekmueHoOCmMb U Ka4ecmeo.

1K 3.2. Op2aHu3oebieamb 6e30nacHble ycrnosuss mpyoa u
KOHmMpoJiupoeams eblnoJ/IHeHUe npasusi mexHuku 6e3onacHocmu,
npou3zeodcmeeHHoU u mpyooe8ol QucyunIuHbl, NPasusl BHympeHHe20



mpydoeo20 pacrnopsioka.
Bblumcnutb npeaensl yHKUUN:

1. 1i 18n*+n3+21n
» M0 —8+3n*—n2
5 3
n°+4n3-7n
2. lim, ,,———
n- —7;1—7n3—7n2
6en“+7-2n
3. lim, ,o——
N=>% 14n2-2n3
4. limn_m(\/n ol \/n)
) x2—-6x+3
5. llmx_>5 W
x242x-24
6. lim, , ,——
X>=6 5x2415x+18
. 2—x—1
7. lim,,_,, 221
V5—x-2
8. lim, . (\/n -3 - \/n)
9. lim 6n%24+7n-2n10
: n—e 15+n4—22n33
. X“+x+2
10. llmx_>_1 3—+1
5n34+3n2-2n
11. lim, o —m—mm—
n- 128+10n3—2n2
xX“+2x—8
12. lim —_—
xX—2 x3-8
13.  limy,.(V3n+5—-vn+5)
x3-64
14. lim,, ———
X4 732 _27x—4
2—Vx—-3
15. lim
x=7 x22—149 5
. 2n“-+71n-2n
16. lim .. 31-3n20%-9n3
3x“+5x-1
17. lim _
x—3 xz—i?+6
17n1544n23-2n
18. lim,, .
n=>% gn—12n23+17ns
. Vx+8-3
19. hmx_>1 —1
) 14n5+3n3-52n
20. lim,, .

7n—-12n3-7n5

3.3.2. [1K 1.1. OueHusamb coomeemcmeue MemoOUKU 3adayaM aHasu3a no
duana3oHy usMmepsieMbIX 3Ha4YeHuUll U Mo4YHocmu.
MK 3.3. AHanu3supoeamb npou3eodcmeeHHyro dessmesibHoCMmb
nodpa3odesieHusl.
Hatmu npou3eodHbie criedyrowux pyHKUUU:

1. y=25+x3+/3x2 — 2x
6
y=(x5—5x)(x3+9)

_ x2+15

x8
y = 2cosx + 7x? + 458
y = (2x% + 31)°

O W D



(x3—4x)
(x+x2)-(Vx2-8)
7. y=lIn (x2+2)

3x2
8. y =2sin?(2x3+ 3x —3)
9. y =3x8+ 2x*+4x
10.y = sinx + 2v/x — 4x
11.v = 2x7-2x-2
2x+2

12.y = 2(2x% + 7x)(x3 — x + 4)
2
1.y =7x+1In (Sx +2x)

x2+1

14.y =é(2x5 —x2)5

15.y = 2x* +3)(4x3 —x+ 1)

16.y = —x 7% + 8x% +10x — 11
77z

17.y = ln( )

x2-1

18.y = x5+ 78x2 — 3x1 + 107 + &*

19.y = cos*(x? — 3x)

20.y = (x* + x)(2x? — x)

Bbiyucriums npou3sodHyro hyHKUuUU d8ymsi criocobamu:
1. y=x3+2Vx + 2x

2. y=x>+x3—x

3 y=4x?—x3+22

6. y=

3.3.3. I1K 1.1. OueHusamb coomeemcmeue MemoOuUKU 3adayaM aHasu3a rno
duana3oHy usMepsieMbIX 3Ha4eHull U mo4YHocmu.

lK 3.3. AHanu3supoeamb npou3eodcmeeHHyro dessmesibHoCMmb
nodpa3odesieHusl.
Hantn HeonpeaeneHHble nHTerpansbl:

dx
1)IJ¥Q+3J§i
2) [(2—x)k ™ dx
3) I(2 —xkdx

Bblumncnutb onpepneneHHble NHTerparnbl:

3.3.4. OK 7. Bpamb Ha ce651 omeemcmeeHHOCMb 3a pabomy 4/1eHo8
KOMaHObI (MoOGYUHEHHbIX), pe3yJsibmam 8bINnoJsIHeHUs1 3adaHul.

[1K 3.4. Yyacmeoeamb 6 obecrne4yeHuUU U oyeHKe 3KOHOMU4YeCKoU
aghgphekmusHocmu pabombi nodpa3cesieHusl.
BbinucaTtb Tpu NepBbIX YnieHa 1 uccrnegoBaTb CXOAUMOCTb YNCITOBLIX PAOOB:

n=w g% #=®lnn

1.a) =177/ 6) »=1 7



n=wp i 1)) nze 4pd

2.a) x=l (2n)! ; 6) 1(?1 —|-4)
e gnt2 n= 'I'|S'£H?1|
E -
3.a) H:‘H/f’l_j)."l; H1ﬁ||
p=m g ln ”i’”c.ﬂszﬂ
4.0) nm1 (L} 6) *! In®
2= 3?2"‘1 n=m g
D — 2
5.a) n=1#/(n+1). 6) 7= 1n° +1.
Hantn obnactb CXOOMNMOCTU N NPOBEPUTL CXOOMMOCTb Ha rpaHuuax nHTepBana:
Mim " " m=m3??_(lx_1)??
1.9) n-122-1 g n15" (n+1).
Hn= mg?ﬂ ]. ?‘2 n=mom SEH(X_S)?E
2.2) ™ 15?124 6) wet(n® +1)27771
i Y s LT L
2 M2 = n+l
3_a)n=1J§_(ﬂ +1). 6) =1 (2n—1J4 ,
i 57 i(n +2)52"2 l(x 1)7
4.a) 712" (n® +1). 6 1 (284327
n=my LR B i(ﬁm +2)(x—2)"
5.a) n-l (n+5)!. 6) *~1 (n +1)32"'g ,

3.3.5. MK 2.4. [l[poeodumb Ka4yecmeeHHbIU U KOJIu4eCmeeHHbIl aHalu3
Heop2aHU4YeCKUX U op2aHU4YeCKUX eeuw,ecme Xumu4eckumu Mmemoodamu.

IK 2.5. [lpoeodumb ka4ecmeeHHbIlU U Koslu4ecmeeHHbIU aHasus3
Heop2aHU4YeCKUX U op2aHU4YecKux eeujecme hu3uKo-Xxumu4ecKumMu Mmemodamu.
Hantu: a) obwee pelwweHne gudpdepeHunanbHOro ypasHeHus; 6) yactHoe pelleHme

AnddepeHUmManbHOro ypaBHeHNS, yooBneTBOpsoLWee HavyasnbHbIM YCITOBUAM

(x0) = ¥,
1. a) in ¥ cosxdy = cOosy Sin Xdx 5) }’I_Z?y?xzcosx y(g):ﬂ-
2 a) (1+y2)gjx_(2y+mj(1+x)gdy=ﬂ
. a

y'-yigr= 13 7(0)=0

6) cos *



/ 1
! ! Y- plex=—— 0)=1
3.a) y-xy :1"'3323" V& COSY y©)

6)
fox+1

- 1
A Ay, 1) ==
4a)$yﬁ+x2bf=1+Jﬁ 6)y * X FTore Yo £

HanTtun obuwee peweHne anddepeHumanbHOro ypaBHeHNs
r RN y’r’r+%y’r=0 (r ) g TR
1. Y = 2. x 3 ety +y =0, yxlnx=y

Pewntb ogHOpOAHbIE NUHENHbIE AN depeHumnanbHble ypaBHEHNA BTOPOro nopsaka. B
NyHKTE a) HAaUTK YaCTHOEe peLLeHne Npu 3afaHHbIX HavarnbHbIX YCNOBUAX

Y =¥, VO)=y]

1a)12yﬂ+5y’r=ﬂ y(0)=2 3'(0)=2
6) 9y"— 63" +y=0 ) 5y~ 6y +35y=0
b oY Y HE=0 yO=2 y'0)-4
6) 16}?”+8y’r+y=[} ) yﬂ—ﬁy’r+13y=[]

it ; 3 _ feny—
3.2) 7 -4y -35y=0 y0)=2 y(0)=-3
6) 16y +243 +9y =0 ) v -4y’ +13y=0
na ¥ =0 -1 §0)=6

6) Qyﬂ+6y’r+y=ﬂ ) yﬂ+9_y=ﬂ

3.3.6. TIK 2.6. [lMposodumb o06pabomky pe3ynbmamoe aHas/u308 ¢
ucrosib308aHuUeM arnrnapamHo-rpo2paMMHbIX KOMIT/IEKCOB.

1) daHo gBa MHOXecTBa A={a.1 2}, B={a. b1} Bbluncnuthb:
Am B =

A B =
AVE =
AvAd=
AxE=
Axd=

2) a={2n-1lzeN} 3={-1012 3}. A — 5mo MHOXecmeo HeYSMHbIX

HamyparibHbIX YUCerl: A= {1’ 3,3 2’3_1”"}. Bbluncnntb:
AnE=

Ao b=
AVE=
Byvd=

A= 5=



Bxd=
3) A=(-2.3),B= [- 1, +e0)
Am B =
A B=
AvVE =
By A=

. Bblumcnutb:

3.3.7. K 1.3. OueHusamb 3KOHOMUYECKYHO UesiecoobpasHocmb
ucrnosib308aHusi Memoooe u cpedcme aHasiu3a u U3MepeHull.
3apaHue Ne1. Cnoxute maTtpuubl A n B, ecnu:

1 A=(%3) 8= (5 ;)
2 as( ) = (9

3. A=

2
1 9 4 3 2
7. A= 1 &8 9| B={| 5 5 1
4 3 2 8§ 5 1

3apaHue No2. BbINONHUTL yKa3aHHble AeNCTBUA:

1 0 4
1. 5B-A+3C, ecnin A=(2>, B=(—3>, C=(—5>
9 7 -9

2_p2 (3
2. B-A™B, ecrm A=(

3
I 2 _5
3. B+2A-5B, ecnu A=<0 4 ) B=<—3 7 )
5 7> 6 0

4. 0,5A+5B-3A, ecnn A=(—5

8 5
1 2 I 5
5. B-3A+5B, ecnu A=(3 4 ) B=<2 0)
7 0 3

5 -

6. 7A+28-5A, ecm A=(; 7. T)e=(’, 1 )

)i
27373 7 =2 -5
7. A>+2B-1,5A, ecrm A= —4 | —6), B=(6 -3 2)

1 =5 1 4 7 =8
3apaHue Ne3. Hantu npousBeneHme matpuy A u B:

6 1 4 9 1 =5
1. A= 7 -5 &) A=|-7 3 7)
-3 5 3 -2 1 =2

2.a(; 5) (% )



2 -7
5 0 3
3. A=[ 5 o>,8=
50)e %)
4 7 9 8 -5 9
4. A= 0 9 —4>,B=(5 3 3)
1 -5 7 —4 6 -5
£ 6 -7 3 5 —6
5. A= 7 -1 o>,B=(o -3 5)
-1 65 1 429
6.A—(3 0),B=( § - )
7. A=(3 —6 8), B=(—5>
7

3apaHue Ne4. Bbluncnutb onpeaenutenu criegyowmx MmaTpuu:

1 6 1 -5
1 -5 —6
9 —_5 9 7 -1 1
1.a)|_6 7| 6)[-9 7 8| ®lg 7 o &
5 2 -7 L33 1.8
3 6 -2
7 -5 6
1 2 6 4 7 3
2'a)|12 22 6)?) _2;8)7 5 8 9
- 0 1 -1 3
8 9 5 5 1 2
3.a)|57 6)—54 —38;3)_6 -
7 3,13
- 6 -7
2 -7 3
4.a)_56(; o)1 4 s/ 8|1 &3 2
PR T A
6 -5 1 -
5.a)i_47| 6)lo -9 2[ &> § 5
roe 1_217542
1 5 —9 -1 -
1 2 2 -1 7 5
6.a)|5 9| 6) 192 23 B)|s T & o
- - 9 -1 8 5
5 -9 6 6
1 2 5
7.a)|§ :§| 6){8 1 5| B) _14 :?33
-6 -7 1 7 -5 8 4

3apaHue Ne5. Bbluncnutb cuctemy fiMHeMHbIX ypaBHEHMI OABYMS

cnocob6amu (MaTpu4HbIM U MeToaom Kpamepa):
2x—y+3z=9

s8x—Sy+z=—4

| dx—Ty+z=>5

(3x42y+z=2

sx—yv+ix=-1

| Sx+2y+z=3




Ax—3v+2x=2,
Adx—Sdy+2z=1,
3. Sx—by+dz=13
dn-x +x =1
MALr—xy =1,

4. 3n —3x, +x =1

s
[
=

|

<
+
Iy

|
=

X+ V=
5. ’
x—2v+4z=3
2x+y—-6z=2
3x—6v+z=-2
6. ‘

n+x-xn=0
dxm—4x+xm=73

7. A ®m-xm=-4

3.3.8. OK 3. NMpurHumamb peweHusi 8 cmaHOapMHbIX U HECMaHOapMHbIX
cumyauyusix u Hecmu 3a HUX 0meemcmeeHHOCMb.

OK 4. Ocywecmernsimb Nouck u ucrosis3o8aHue uHgopmauyuu,
Heobxodumolu Onsi 3¢hgheKmu8HO20 8bINOJIHEHUS NMPOoghecCcUOHaslbHbIX 3adad,
npogheccuoHasibHO20 U JIUYHOCMHO20 pa3sumusi.

OK 6. Pabomamsb e Kosiiekmuee u KomaHoe, aghgheKmueHo obwamscs ¢
Konnezamu, pykogeodcmeom, nompebumensmu.

lK 1.2. Bbibupamb onmumasibHble MemoObl aHasu3a.

I1K 2.1. O6cnyxueamb u akcrnyamupoeams o6opydosaHue XUMUKO-
aHanumuyeckux nabopamopuldi.

[1K 2.2. [lo02comaenueameb pea2ceHmbl U Mamepuarbl, Heo6xo0umbie Osisi
npoeedeHus1 aHasu3a.

MK 3.1. lMlnaHupoeamb u op2aHu3oebieamb pabomy nepcoHasna
npou3eodcmeeHHbIx noodpa3soesieHull.

1. B yemnumoHaTe Poccun no pytbony yyactesytoT 16 komaHg. Ckonbkumu cnocobamm
MOXeT onpenennuTbCsa TpoKrKa npu3epos?

2. N3 xonoapl, copepxawen 36 kapT, BbiHYNM 10 kapT. CKONbKMMU pasnnyHbIMU
cnocobamm 3TO MOXHO caenaTtb? B CkonbKnx criydyasx cpeam 3TUX KapT OKaXeTcs XOTA
6bl 0aMH Ty3? B CKONbKUX Criydasx OKaXeTCH pOBHO OAWH Ty3?

3. Ckonbkummu cnocobamm 8 4enoBek MOryT BCTaTb B odepedb Apyr 3a Apyrom?

4. CKOmnbKkMMM cnocobamm MOXXHO pacCTaBUTb Ha KHUXHOW norke 5 y4eBHUKOB no
kombuHaTopuke, 4 - no anrebpe n 3 - N0 MaTteMaTU4eCKOMy aHanuay, ecnm y4ebHukn
no Kaxgomy npegmeTy OguHaKoBble?

5. Ha domamate paboraiot 76 npenogasatenen. 13 Hux 49 3HaoT aHIMUNCKNA A3bIK, 32
- Hemeukun n 15 - o6a a3bika. CKONbKO NpenogaBaTtenen Ha ouamaTte He 3HaeT Hn
aHIMNNCKOro, HA HEMELLKOTO S3bIKOB?

6. B uBeTo4yHOM MarasuHe npogaroTcs UBeTbl 4 copToB. CKOMbKO MOXHO COCTaBUTb
pasnu4yHbix OyKETOB M3 NATU LIBETOB B KAXXA0M?

7. B a3byke Mop3ae 6ykBbl NpeacTaBnsalnTCa NOCNeaoBaTeNbHOCTAMM TUPE U TOYEK.
Ckonbko cMmBonoB noTpebyeTcs, 4Tobbl 3akogmpoBaTb GyKBbI pycckoro andgasura?
8. KakoBa BEpPOATHOCTb BbiIUrpaTbh XOTs Obl OAWH U3 NPU30B B CMOPTIIOTO?



3.4. HanncaHme KOHTPONbHOM PabOThI.

3.4.1. OK 2. Op2aHu3oebieamb co6¢cmeeHHy0 dessmesibHOCMb, 8bI6Upamb
munoebie MemoObl U cnocobbl 8bINOJIHEHUSs NMPOgecCUOHalIbHbIX 3a0ay,
oyeHueamsb ux aghgpekmueHoOCmMb U Ka4ecmeo.

1K 3.2. Op2aHu3oebieamb 6e30nacHble ycrnosuss mpyoa u
KOHmMpoJiupoeams eblInoJIHeHuUe npasus mexHuku 6e3onacHocmu,
npou3zeodcmeeHHoU u mpyooe8ol QucyunIuHbI, NPasusli BHympeHHe20

mpydoeo20 pacrnopsioka.

1 BapnaHT 2 BapuaHT

Bbluncnute npegensl Bbluncnutb npegensol
dyHKUNN: dyHKUNN:

1 18n* +n3 + 21n 1 In® —4n5 4+ 4n

lim
n-» —8 + 3n* —n?

I
Ry 5n + 3n° — 24n°

2 . 2n13 —15-3n 2 . n® +4n3 —7n
b 8n + 6n10 4+ 2n12 s —7n — 7n3 — 7n?
3 . —2n’+4—n 3 . 4n3 — 6n? + 2n
rll—I>I°l<>rl+rl7—2718 nl—I>It’l°n+3n11+4n4
4 lim (\/nz—l—\/nz-}—Z) 4 Tllim(\/3n+5—\/n+5)
n—o«o —00
5 . x?—-2x+1 5 . x?+2x—8
xl—I}} xxz—l xllg x3—8
2
6 lim 6 - 4x% — 3x
xo22—X x-02x% — 9x
7  Vx—1-2 7  2—-4x-3
lim————— lim————
x->5 x—5 x->7 x%2—49
3 BapuaHT 4 BapuaHT
Bbluncnutb npeaensi Bbluncnutb npeaensi
dyHKUNN: dPyHKUNN:
1 . 5n% +3n%? - 2n 1 ~ 5n°—13n%2-2n
nos 18 + 1013 — 2n? o 2n + 3n* — 205
2 . n3 —13n% —3n 2 . 4n” + n® — 3n
noe 8+ 6n + 2n? s — 3115 — 13
3 . 6n%+7—2n 3 . ni3 +4n® — 2n
b 1+ n2—2n3 no 4n — 3n?1 + 7n3
4 lim(vV2n — 5 — v/3n) 4  lim(vn—-1-+n)
n—eo n—e
. x3—3x%2+x . 4x3 —3x% +x
0 x4+ 2x2 o 2x
6 x?+3x—1 6 x3 — 64
_— lim
x->-1 x341 x4 7x%2—27x—4
7 . x% —/x 7 y Vx—2-1
xl—I}} 1-— \/E xllg x—3
5 BapuaHT 6 BapuaHT
Bbluncnutb npeaensi Bbluncnutb npeaensi
dyHKUNN: dyHKUNN:
1 ~ 55n*+31n%2—n 1 ~10n°t 4+ 2n22 — 20n
ns 2n + 10n* + 3n2 n® 5n + 100101 — 9n22
2 2n?3 +13n'? - 3n 2 7n3? — 3n?1 — 32n

lim
no~ 8n + 6n* + 2n23

'
nos A1 + 61l + 21n2



3  6en’+7n°-32n
no% 10 + 2n7 — 3nit

lim(vVn —3 —+/n)

n-e

. x?—6x+3
xllg x2—25

6 . 2x2—11x—6
26 3x2 — 20x + 12

7 x?—2x
lim ————
Xo24/x2 + 6x — 4

7 BapuaHT

BblumcnuTb npeaensl

dyHKUNN:

1 . 14n° + 3n3 —52n
nses 7n — 1213 — 7ns

2  n"-3n*-3n
o+ 613 + 2n7

3  2n"+45-2n°

o 11 + 127 — 2519

lim(\/g— V2n — 2)

n-e

. x%—4
3 x2—5x+6
6 . x?—4
522 3x2 + x — 10
7 . V2—x—-1
im——
x=14/5 — x — 2
9 BapuaHT
Bbluncnutb npeaensi
dyHKUNN:
1 170 +4n%2 - 2n
nss 8n — 12n23 + 17n°
2 ont 37t —7n
lim
n-e 5n — 16183 + 2n77
3  —14n'" +8n° - 2n®
lim

ns~ 101 4+ 8n27 — 5n%°
lim(\/n -3 - \/Zn)
n-e

2x%+4+3x—3

M T 10x £ 3
6  x?2+3x-—28

3.4.2. [1K 1.1. OueHusamb coomeemcmeue MemoOuUKU 3adayaM aHasu3a rno

3 . 6n%? + 7n — 2nto
now 15 + nt — 2n®

7111_1330(\/5— Vn+4)

x2+x+2
xlgll x3+1
6 . x?+2x — 24
506 2x2 + 15x + 18
7 . Vx+1-1
im————
x~0/x% + 16 — 4
8 BapuaHT
BblumcnuTb npeaens
dPyHKUNN:
1 . 5n3 + 3n? — 2n
nos 18 + 1013 — 2n?
2 . n3 —13n°2 — 3n
now 85 — 2n10 + 6n12
3  2n*'+71n-2n°
lim

n- 31 — 3n202 —9n3
lim(vVn+3 —vVn—-2)

n-w

lim —>
xl—I}(l) xz — X
6 . 3x% 4+ x
o 4x%2 —5x+1
7  x+25-5
im—————
x=0 X2+ 2x
10 BapuaHT
Bbluncnute npeaensl
dyHKUNN:
1  -28n°1+8n°-2n
lim
n-e 7n + 2n13 — 14n51
2 2n'*—9n"8 4+ 3n
b 9n + 6n87 + 25n17
3 4n7 +2n° —2n°°

1
nos 121 + 7n27 — 25n7°

lim(Vn + 3 —v2n)

n-e

. 3x2—2x—40

leI(l) x2—3x—4
6 . 3x2+5x—1

53 x2 — 5x + 6
7  V9+x-3

lim >
x>0 X+ X

duanasoHy usmMepsieMbIX 3Ha4eHUl u mo4yHocmu.

MK 3.3. AHanu3supoeamb npou3eodcmeeHHyro dessmesibHoCMmb

nodpa3odesieHusl.
BapuaHT Ne 1.

Hatimu npou3eodHbie credyrowux

BapuaHT Ne 2.

Haitimu npou3eodHbie credyrouwux



pyHKUUU:

1

o A~ ODN

8

9

1
y=3x3+2x8+8x—3
y = (x®+ 7)(2x3 — 7x)

_2x*+25
Y=y 13
y = 3cosx + 4x? +7
1
y =7(X3 + 3x)7
C(x*=2)% - (x? - 2x)°
B (x +5)2

x3 + 2x
y = ln( 2_3 )
y = 2sin?(2x3 + 3x — 3)
Bbiyucniums npou3eo0Hyro

¢yHKyuu deymsi cnocobamu:
y =2x3—4x+2

BapuaHT Ne 3.
Hatimu npou3eodHbie credyrouwux
pyHKUUU:

1

O g 0N

N

8

9

y =3x8 + 2x* + 4+/x

y=(x*+x+33)(x3—x3—-12)
_ —2x3 -2

Y= ox+2

y =tgx +8Jx —4x?+9
y=x3+x5-31)8

B (x3 —4x)

Y (x +x2) - (Vx2 —8)
32 o x% + 2x

Y E S X T M ey 1+ 28

y = —ctg3(x? +5)
Bbiyucniums npou3eolHyro
¢yHKyuu deymsi cnocobamu:
y =4x? —x3 422

BapuaHT Ne 5.
Haitimu npou3eodHbie credyrowux
pyHKUUU:

1

a A~ WO DN

1
y=x6+€x4—x2—3x+7
y=Q2x*+3)(4x3>—x+1)

_2x*—15
T
y = 2cosx + 7x? + 458
1
y= g(ZXS —x%)°
(P -2x2 -1 (2 4+ 1)°
y= 2x — x?

iy x%+2
y=em x2 -2

pyHKUyUU:

1

1
y=2x5+2x4—3x2+x+17

2 y=(x>+7)(2x3—7x)
x5-5
3 =
Y= ox+3
4 y=2sinx+x—4
— (w3 _ 5
5 V= x°*—x+3)
4 _,203.01.2_ 9y6
6 . (7x* —x*) (Zx 2)
x+5
7 vl x2+2
Y= T3x2
8 y=sin5(x+3)
Bbiyucniums npou3eo0Hyr0 ¢hyHKUUU
9 OJdeyms cnocobamu:
y =x3+2Vx + 2x
BapuaHT Ne 4.
Haitimu npou3eodHbie crnedyrouux
pyHKUYUU:
4
1 y=x24+x5+4x+17
2 y=(x*+x)(2x%*—x)
2x7 —2x — 2
3 y="——
2x + 2
4 y=sinx +2Vx —4x
5 y=(2x3+31)°
6 _(\/x2+4)-(x2—x—1)3
y= x + 5x?
7 v Tral 5x2 + 2x
YT T
8 y=2tg”(x*+x)
Bbiqucnums npou3eolHyro hyHKYuuU
9 Jdeyms cnocobamu:

y=x?+x3—x

BapuaHT Ne 6.
Haitimu npou3eodHbie credyrowux
pyHKUYUU:

y =x°478x% —3x1 + 107 + &*

y=202x*+7x)(x3 —x +4)
x%2+15

y = 8

y = ctgx + 5x% — 4x

y = (x® —x2 + 356x)°

_(x=6)-(x*—x—-1)

B (x + 5)2
x3+x—1

y=5+ln(x—2>




8 y=tg°(2x—23)
Bbiyucsiums npou3eolHyro
9 ¢byHKYuu 0e8ymsi cnocobamu:
y =2x%—2x%+5
BapuaHT Ne 7.
Hatimu npou3eodHbie credyrowux
pyHKUUU:
1 y=—x5+8x2+V10x — 11

6
2 y:(xZ—Sx)(x3+9)
_xt-1
Y= x+8

y =cosx +Vx —x+ 4

y=x*+(5+2x3 —x)°
B (3+x2)3

Y= +5) 2+ 0t

y=lIn

o abh O

N

x2—1

y = 2sin3(Vx + 1)
Bbiyucsiums npou3eo0Hyro
¢yHKyuu deymsi cnocobamu:

y = 2vx + 2x + x3

8 y=cos*(x?-3x)

Bbryucnums npou3eodHyr0 pyHKUuUU
9 dJeyms cnnocobamu:

y =54 —x3—6vx
BapuaHT Ne 8.
Haitimu npou3eodHbie credyrouwux
yHKYUU:
1 y=25+x3+3x%-2x

2 ¥y=(*=7x—-1D(-2x3-x+9)
3 x?2—5++/2
y=———"———"
X
4 y=ctgx +2x —4tgx
5 y=(3-vx-11)*
1 4 6
6 y = (Zx + x)
(x*+x2-2)3-(2x+2)
7 e x3 + 22
Y=y —x+1

8 y=—cos*(x?)
Bbryucnums npou3eodHyro pyHKUuUU
deyms cnocobamu:

®
y=;—4\/§+x2

3.4.3. [1K 1.1. OueHusamb coomeemcmeue MemoOUKU 3adayaM aHasu3a rno
duana3oHy uaMmepsieMbIX 3Ha4YeHuUll U mo4YHocmu.
MK 3.3. AHanu3supoeamb npou3eodcmeeHHyro dessmesibHoCMmb

nodpa3odesieHusl.

I Haiitu weonpepenennbie uutTerpansl (B 3agaHuax |

5

pe3yiaLTaThl HHTEerpHpOoBaHHA TIPOBEPHTE ,ﬂHdJCpE‘PEHll,HPD*

BAHHEM) .
34— 2,
1.1, 5“”*"_ * dx.
‘|.|"l;'
1 f _.:'_:"
1.3. thh‘_—tr ",
. 2%
1|'_ [
1.5. E""' Sl 1Y
. f_
1.7. 5 ( Ve —Y .'3) dx
at 5 L
1. (== ar
i e S
=554+ 3
1.11. S“‘**" > T34

96t 1 3 e — |
. Ll dx.

1.2. 5 a
1.4, 5”3‘,‘? 34
.{h:lrr
A I|'_ ;
1.6. R‘E' VA,
% _'|.|'I_{'
1.8. 55“3_ VL
s
1.10. qﬂ.i VEE gy,
) X
2. \(er——-+1)d
V!



N .“':2_ 3 «
1.13. S(xﬂ_;—:a)dx. 1.14. S."’ 2 3.

X

- N
1.15. S(lj+2x3—4) dv. 1.16. SLMM.

X

117 (20 =3+ %)m_ 1.18. g?_f.:.g,hi_dx
2.
2.1. /34 xdx. 2.2. {1 + xdx.
2.3. (V1 + x)%dx. 2.4, (&
S SVI +=x
2.5 (& 26. (&
S\/u — %) S V2 + x
2.7. {(1 —4x)dx. 2.8. {(1 +4x)fdx.
2.9. (1 —3x)'dx. 2.10. (/1 + 3xdx.
211 (/5 —dxdx. 202 { 2.
7 Vo + 3x
2.13. { % 2.14. | & __
Sm S‘\/’ (3 — 4x)*
215, (& 2.16. { /3 —2xdx.
V2 — 5x
2.17 (/1 + 3xdx. 2.18. {1+ 3xdx.
3
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4.1. {sin(2—3x)dx.
43 (sin (5 — 3x)dx.

. {cos (3+ 2x)dx.
4.7. {cos(5—2x)dx.

4.9. | sin(8x —3)dx.
4.11. { sin (3 — 4x)dx.

4.13. | cos (3 — 4x)dx.

4.15. { cos (3x 4-5)dx.
4.17. | sin (5 — 3x)dx.

4

4.2. {sin(3 —2x)dx.
4.4. | cos (24 3x)dx.
4.6. {sin(4— 2x)dx.

4.8. 5 cos (7x + 3)dx.
4.10. | sin (3 + 4x)dx.
4.12. { cos (4x 4 3)dx.
4.14. S cos (2 + Sx)dx
4.16. | sin (5x — 3)dx.
4.18. | sin (3x + 6)dx.

'de dx dx
5.1. S v 5.2. S__: .5.3. S___
912—3 .\E’xi_*_ 3 gX: ']3
dx
5.4. S_WL._ 5.5. S dx 5.6. S_...
'\fgx’—.'i \{L-}—Qx 7> —4
3dx dx dx
5.7. S \rxzj . 508. S 5xl I 3 - 5.9. S_smc
dx dx
: 5.11. S__ 5.12. S_.__
S 'V'S 52 + 3 Vi —74°
f_d’x dx
13. S Vo 5.14.5 5.15. S
y’i.’.—t:x "u'ax"'—Q 2 47
5.16. S 5.17. S dx . 518.S Vad
f3x 1 dxt 42 7 —2x

3.4.4. [IK 2.4. [I[poeodumb Ka4ecmeeHHbIl U KoJlu4eCcmeeHHbIU aHalu3
Heop2aHU4YecKuUX U op2aHU4YeCKuUX eewecme XuMu4yeckumu memodamu.
MK 2.5. [lpoeodumb ka4ecmeeHHbIl U Koslu4ecmeeHHbIU aHasnu3
Heop2aHU4YecKuX U op2aHU4ecKux eewecme ¢hu3suKko-xumMmu4ecKuMu Mmemooamu.
BapuaHT N2 1 BapuaHT Ne 2
1. Haumu: a) obwee peweHue 1. Haumu: a) obuwee peweHue
oughgbepeHyuanbHoO20 ypasHeHusi; 6) oughgbepeHyuanbHoO20 ypasHeHusi; 6)
yacmHoe peweHue dugepeHyuarbHO20  YacmHoe peweHue
ypasHeHusi, ydoeriemesopsitouiee oughgbepeHyuarnbHO20 ypasHEeHUs,

HayanbHbIM YCro8UsIM y(xa) = ¥, ydoenemeopsioujee HavyarnbHbIM

a) (x}’zﬂlfﬂb’—.xzy}fy =0

ycrosusim ¥ G0) = Vo



{ ¥
- =3xInx 21=1
6) Y xlnx y2)

2. Haumu obwee peweHue
oughgbepeHyuasrbHO20 ypasHeHUs!

zxyﬂz yf

3. Pewumb 00HOPOOHbIE fTUHEUHbIEe

oughgbepeHyuarsbHble ypagHeHUs 8mMopo20

rnopsioka.
yﬂ+ Sy’r+ 16y =0
BapuaHT N2 3

1. Haumu: a) obwee peweHue
oughgbepeHyuanbHo20 ypasHeHusi; 6)

yacmHoe peweHue dugpgepeHyuaibHO20

ypasHeHus, ydosriemeopsiiouee
HayarnbHbIM ycriosusm (o) = ¥y

a) yf_xyzzzxy

f .
6) y + VCOSX =811 X C08 X

2. Haumu obwee peweHue
oughgbepeHyuarbHO20 ypasHeHUs!

/
I 2x _}’
1+ X 2
3. Pewumb 00HOPOOHbIE rTUHEUHbIe

oughgbepeHyuarsbHble ypagHeHUs 8mMopo20o

rnopsioka.

i !
P -6y +9y=0
BapuaHT N2 5

1. Haumu: a) obwee peweHue
oughgbepeHyuanbHo20 ypasHeHusi; 6)

yacmHoe peweHue duggepeHyuaibHO20

ypasHeHus, ydoeriemeopsitouiee
HavanbHbimM yerogusim ¥ 30) = Yo

bz / 7 _
a)x 1+ y"+yy . fl+x°=0

{
6) ¥ — VIEX = €08 X ¥(0) =35
2. Haumu obwee peweHue
oughgbepeHyuarnbHO20 ypasHeHUs!
2 {
L+ a2y =-xy

3. Pewumb 00HOPOOHbI€ rTUHEUHbIEe

oughgbepeHyuarsbHble ypagHeHUs 8mMopo20o

rnopsioka.

y(0)=2

/ 2x
y o+ ylgr=—— ¥{0)=0
6) COS8Y
2. Haumu obwee peweHue
oughgbepeHyuarnbHO20 ypasHeHUs!

i /
xy +y =0
3. Pewumb 00HOPOOHbIE fTUHEUHbIe

oughbepeHyuarbHble ypagHeHUs
8mMopoeo rnopsioka.

439" —209"+ 25y =0

BapuaHT Ne 4

1. Haumu: a) obwee peweHue
oughgbepeHyuanbHo20 ypasHeHusi; 6)
yacmHoe peweHue

oughgbepeHyuanbHO20 ypasHEeHUs,
yooeriemeopsirouiee HadyasibHbIM

ycrogusim ¥ (300 = ¥y

a) }’(l—xz)d}’ —x(l—}’zlﬂ:ﬂ
/ 2x 2x

+ y=

6) 1+ X 2 1+ X 2

2. Haumu obwee peweHue
oughgbepeHyuarbHO20 ypasHeHUs!

3. Pewumb 00HOPOOHbI€ fTUHEUHbIEe
oughbepeHyuarbHble ypagHeHUs
8mMopoeo nopsioka.

-8y’ +17y=0

BapuaHT N2 6

1. Haumu: a) obwee peweHue
oughbepeHyuanbHoO20 ypasHeHusi; 6)
yacmHoe peuweHue

oughgbepeHyuanbHO20 ypasHEeHUs,
yooeriemeopsiroujee HadyasibHbIM

yerosusm 7 %) = Yy
a) J:ycix+(l+y2 1+ x'dy=0

i __ 2
6)y+21y=2xg & y(0)=3
2. Haumu obwee peweHue
oughgbepeHyuarbHO20 ypasHeHUs!

i 2
o [1 T )J’
3. Pewumb 00HOPOOHbIE rTUHEUHbIEe
oughbepeHyuaribHble ypagHeHUs
8mMopoeo nopsioka.



y"+129 +36y =0 43" +9y =0

3.4.5. [1K 1.3. OueHusamb 3KOHOMUYECKYHO Uesiecoobpa3Hocmb UCMOJIb308aHUS
mMemodoe u cpedcme aHasiu3a u usmMepeHud.
3apaHue Ne1. Cnoxute maTtpuubl A n B, ecnu:

31 0 0 8 5 -3
11. A= 2 -7 4 |, B= 1.2.A=(3 2), B=(4 O).
6 5 2 6 9 2 1

4 2 -3
57 0
0 0 1

2 —1 4 1 -3 1 0 61 2
13A( ) - () 14A( ) B( )

5 8 2 3 1 —4 1 7 0 O

_ (7 40 _ 2 -3 5 1
15.A=(_, . ;)8 1.6.A=(5 —z), B = (—3 —z).
2 —5 0o/

2 1 0 _ (-5 =2 _ (-1 -9
1.7.A=(2 5 5), B = 1'8'A_(—6 —7)’ B_(5 8)

3 -2 4

5 2 -1
4 1 0
-2 2 1

2 2 -4 21 0
1.9.A=<2—74>, B= 1.10.A=<3 3 5), B=
5 4 2 51 1

2 2 —3 01 —4
25 6 03 1
00 1 06 5
125 3 7 7
[ 56 9 _ [ 5 5 2
111.A= > 0 7 ) B= 11245 2 7 0 )
1 6 —2 1 2 —-10
4 2 -3 47 —13
12 0 el 3 0 -2
00 1 2 0 2
16 -2 1 2 11
(=7 6 3\ gp(7 -3 -2 13 -1 O\,_ o (0 3 5 4
1.13.A-(_6 ‘ 1),8(_2 . 2). 1.14(O A 7)A,B(2 - o)'

3apaHune Ne2. BbINnONHUTL yKa3aHHble AeNCTBUA:
21 oa-BLeecmA=(] "%)B=(7) ).

3 0 0 —1
2.2, 6 —4 0 -1
3A+2B,ecnnA= 3-2],B= -2 5
= ) 4 0



2.3.

24,

2.5.

2.6.

2.7.

2.8.

2.9.

2.10.

2.11.

2.12.

2.13.

2.14.

3.1.

3.3.

3.5.

3.7.

3.9.

3.11.

2A+38—C,echA=( 25, _i ),B=( _4] 20)C=(;§ :Z)
B =

428, ecm A= (27 ) B=('_2)

121 411
AB-BA, ecru A = (2 1 2), B = (4 2 0)

123 121
A+SB+2C, ecr A=(_02 j) B=(_03 _53) C=(_0§5 1?5)
3a+B? eomA=( 1) B=(7,

2 -5 3
A%-2B, echA( 3 2>,B
2

Jo(: ]

(! ), G
(559G 5 )

B-A%+2B, ecnu A=

5

5
B-2A+2B, ecrin A= -9

5

A-2B+3C, ecrm A= (2 ; _3)

A+58-0,5C, eom A=(7 ), B=(2, 7). c=(1 )

I 3 5 I =2 3
A%+B-5A, echA=<—3 —4 2), B=<—1 5 0)

0 1 =3 -3 4 =2
A+2B-5C, echA=(§ f) _72), B=(Z _53 f)) C=(§ 3 _23)

3apaHue Ne3. Hantu npousBeneHme matpuy A u B:

S A R
(

-3 5 3
A=(5 _3).8(5 1) Meoas(y F)e(5 )
555),B=(3‘i ?). oGy 2)e(y )
—-104 2 0 1
-12 3.8. 1 3 5 1 -2 3
ee(E) M DT Y
(012) —2301 03 ]4 —23 —é j —02
3.0 B 310. A_(2 =6\ g_(—5 2
Az(_g—é)}a:(;g?’) A (3 0)’8 ( 0 —1 )
12 3.12. -3 0
A 210,:< ) N 5,B=( )
(312)8= 2 (6 =7 g8 8



8
0

-7),B

A=(9 5

3.14.

5 1
-1 -8

)-8
3apaHue Ne4. Bbluncnutb onpeaenuTenu criegylowmx MmaTpuu:

73
51

3.13. 4
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412. |4 —9| 1 3 7 1 110
-3 0 6)|9 11 13 8|76 27 7

15 17 19 -7 5 3 3

5 9 8 2

4.13. a)|—9 4| -1 -3 -5 1 3 -4 4
5 -3 6)|2 5 7 g7 5 8 7
240 3 7 s 7
4.14. a)|1 —6| 7 —6 4 1 -6 —6 5
-3 5 6)[-2 5 1 5|5 7 5 2
0 —6 5 2 2 8 -5

-2 1 -1 1

3apaHue Ne5. Bbluncnutb cuctemy fiMHeMHbIX ypaBHEHUMI OABYMS
cnocob6amu (MaTpu4HbIM U MeToaom Kpamepa):

51, [A+B+C=0D 5.2 x+3y—z=1; 53. ([2x-—y4+3z=9
184A+48+6C =8 2x—y+3z=-1 13x—Sy+z=-4
| 154+38+50=10 dx+2y-3z=12 | dx—Ty+z=5

5.4. X+ y—z=-2; 5.5,  [2x 43x,+x =1 5.6. [3x+2y+z=2
4x-3y+z=1; 131, —x, +2x =1 qx—y+ix=-1
2x+ v=35. (X +dx, —x =2 |3x+2y+z=3

5.7. (3x+2y+2z=1; 5.8. ’x1+x2+x3:2 5.9. 3x—3y+2x=2,
2x-3y-z=3 323 —xy —bx;=—1 dx—Sy+2z=1,
X+ y+3z=-1 3% -2x, =8 Sx—6y+dz=3

5.10 x+2y—z=2 5.11 rx—23'+4z=3 5.12 242z —y=2
2x—3y+2z=2, Iyt y—67=2 —tz—z—Jy=>5

Ax+y+z=8 31._{;}._'_2:_3 —bx+y=3

5.13 2ry —3r; —r3  =5.14 dx-x, +rx, =1,

) dzy —3xy —Dxrz = _

{31:1 +5x; 4923 = nting -xn=1,

3}:1—3x2+x3 =1,

4. MeToguyeckue mMatepuansl, onpeaensirowve npoueaypbl oueHUBaHUA
3HaHWUN, YMEHUN, HaBbIKOB U (UNN) onbiTa AEATENbLHOCTU, XapaKTepU3yrLmnx
3Tanbl hOPMUMPOBaHUA KOMMNETEHLUN

[nsa oueHKkn 3HaHU, yMEHWI, HaBbIKOB 0By4atoLmMXCcs N0 AUCUUNIIMHE
«MaTtemaTtnka» NpuMeHsIeTCa PeUTUHIoBasd CUCTEMA OLEHKM.

1. PenTnHroBasa cuctema OLEHKN OCYLLECTBNSAETCA B TEYEHME BCEro cemecTpa npu
nposefeHNN ayanTOPHbIX 3aHATUN, nokasatenem ®OC asnaeTcs TeKyLWUn onpoc B
BMAEe TECTUPOBAHUSA U BbINOSTHEHMS NPAKTUYECKNX PpaboT, OLleHKa TeKyLen
ycneBaemMoCTn NPOUCXOANT MO YPOBHEBOW LUKAre.
Kpumepuu ouyeHku mecmuposgaHusi
MapameTp
Obyuyatowmica oteeTun Ha 85-100 % Bonpocos
O6yu4atowmiica otsetun Ha 70-84 % BonpocoB
O6yuyatowmiica otsetun Ha 60-74 % Bonpocos
O6yuyatowmica otsetun Ha 0-59 % Bonpocos

OueHka (6annbil)

OTIINYHO (5)

xopouwuo (4)
yOooBrneTBopuUTensHoO (3)
Hey[0BreTBOPUTENBLHO (2)



2. BannbHaa cucTema CnyXxuT Ana Nosly4eHusi 3K3amMmeHa no AUCLMNInNHE.

Obyu4atowmiica HabpaBLLMI B CEMECTPE MarieHbKOe KONM4YecTBo 6annoB MOXeT
3apaboTtaTtb gononHuUTenbHble 6annbl, oTpaboTas COOTBETCTBYOLWUE pasaensl
ANCLMNIMHBI UMK BbINOSTHMB 06s3aTenbHble 3a4aHuns, Ans Toro 4tobbl 6bITb
AonyLweHHbIM 0 3K3aMeHa.

Obyu4atowmiica, HabpaBLUMI 3a TeKyLLyto paboTy HeAOCTaTOYHOE KONMYECTBO
6annos., T.K. He BbINONHUN BCO paboTy B ceMecTpe No 06bEKTMBHBIM NPUYNHAM
(6onesHb, oduymnansHoe ocBoboxaeHne u T.M.) 4onycKaeTcs A0 3K3aMeHa, 04HaKo
eMy JOMOSNTHUTENbLHO 3a4alnTCcsa BOMPOCH! HAa cobecefoBaHWM No pasgenam,
BbIHOCUMbIM Ha 9K3aMEH.

B cnyyae HeygoBneTBopuTEenbHON cAayn ak3ameHa obyyaroLemycs
npenocTaBnsieTcs NpaBo NOBTOPHOM COAYMN B CPOK, YCTAHOBIEHHbIM ANA NMKBUAALNN
akageMunyeckon 3aJ0MKEHHOCTM MO UTOraM COOTBETCTBYHOLLEN CECCUM.

JK3aMeH NpoBOAUTCA B BUAE OTBETOB Ha BONPOCHI U AONOJTHUTENbHbIX
BONPOCOB.
MakcmanbHoe KOnM4ecTBo 3agaHun B ounete — 3.

KpuTtepum oueHKM 3K3amMeHa

MapameTp bannbl
O6y4atowmica OTBETUN Ha BCe BOMPOCHI, AonycTun He 6onee 1 ownbkn B oTBETE
OTIIMYHO (5)

O6yu4atowmiica oTBeTUI Ha BCe BOMPOCHI, AonycTun He 6onee 3 owmnbok

xopouo (4) Obyyvarowmica OTBETUI HE HA BCE BOMPOCHI, HO B TEX, HA KOTOpble Aan
OTBET HEe A0MYCTMN OLNGBKM

yOoBneTBopuUTensHO (3) O6yuvatoLumics oTBETUN He Ha BCe
BOnpockl, gonyctun 6onee 5 owmbok Hey[I0BIIETBOPUTENBHO (2)



5. MaTpuua cooTBeTCTBUA pe3ynbTaToB 00yYeHUs, NoKasaTernen, Kpurepmem u

LUKan OueHKN.

Pe3ynbTathl LLIkana oueHku
oby4yeHun MpeameT Akagem| YposeH
(Ha ocHoBe | oueHku | lokasaTte | Kputepumn oueHMBaHusA | ,yeckas b
OGOOLWWEHHBI | (NMpoAyKT nb cchopMMpoBaHHOCTHU OLeHKa | OCBOEH
X unm OLLeHKM KOMNeTeHUUn (3auTeH ns
KoMneTeHuu | npouecc) o/He3au| KomneT
)] TeHO) | eHumu

OK 2. OpraHusoBbiBaTb COOCTBEHHYIO AeATEeNbHOCTb, BbIOUpaTh TUNOBLIE
MeToAbl U cNOCcOo6bI BbINOMHEHUS1 NpodheccUOoHanbHbIX 3aAay, oueHUBaTb UX
3t peKTUBHOCTb U Ka4yecTBO.

MpakTtnye | BoinonHe | OByvarowmiica 3ayTteHo | OcBoeH
ckne Hue Ka4yeCTBEHHO BbINOSTHUM a
paboTbl npakTuye | 3agaHue NpPakTU4ecKon
CKUX paboTbl. Ochopmun otyeT
pabot B COOTBETCTBUU C
MEeTOAMNYECKUMMU
YyKa3aHuaMM.
O6yuyatowmmca He
BbINOMHWA 3a4aHne
npakTuyeckon paboTbl. He He
He odopmun otyeT B BOEH
¢op oTHe sauteno| °°B°°
COOTBETCTBUU C a
MEeTOANYECKNMMN
3HaTb: eroautec
yKasaHusaMMU.
3HayeHune -
KoHTpons | HanucaH Obyuvatowmiica oTnnyH | OcBoeH
MaTemaTnii 8| | q ne otBeTun Ha 85-100 % o} a
npodeccuoHa °
IbHO paboTa KOHTPOMNb | BONPOCOB
HOW Ob6yuvatowmiics otBetun | xopowo | OcsoeH
AEeATeNnbHOCT o
W 1 nipn paboThbl Ha 75-84 % Bonpocos a
Obyuvatowumiicsa oTBeTUN | yooene
OCcBOSHN Ha 60-74 % Bonpocos TBOpUTE| OCBOEH
OCHOBHOI o Bonp ang .
npodeccunoHa o
FILHO O6yuyatowmiica oTBeTun | HeygoB
Ha 0-59 % Bon B neTs H
obpasosaren i PO Mfenzs oceBoeH
bHOWN o a
nporpammbl; -
porp Ok3ameH | PesynbTa Obyu4atowmicsa otnnyH | OcBOEeH
bl OTBETUI Ha BCE BOMPOCHI, | O a
oTBeTa Ha | gonycTtun He 6onee 1
BOMpOCHI | oWNBKM B OTBETE
O6yu4atowmicsa
OTBETWUIN Ha BCe BOMpOChI, | xopowo | OcBoeH
ponycTtun He 6onee 3 a
owmnbokK
ObyuvatoLmmcs yaoBne
OTBETUIT HE Ha BCE TBOpUTE| OCBOEH
BOMpPOCHI, HO B T€X, Ha NbHO a
KOTOpble Aan OTBET He
A0nycTun ownbKm HeyaoB




O6yu4atowmics neTeop
OTBETUI He Ha BCe utenoH | He
BOMpPOCHI, AOMYCTUN o} OCBOEH
6onee 5 owmnbokK a
Tect BoinonHe | O6y4atowmiica otnnyH | OcBOEeH
Hue otBeTun Ha 85-100 % o} a
TECTOBOro | BONPOCOB
3agaHus O6yuyatowmica otsetun | xopowo | OcBoeH
Ha 75-84 % Bonpocos a
O6yu4atowmica oTseTun | yaosne
Ha 60-74 % BonpocoB TBOpUTE| OCBOEH
NbHO a
Obyuvatowumiicsa oTBeTUN | HEYyaoB
Ha 0-59 % Bonpocos netsop | He
NUTENbH | OCBOEH
0 a

MK 1.8. Ucnonb3oBaTb OCHOBHbLIE MeTOAbI U NPUEeMbl CTaTUCTUKUN ONA peLUeHns
npakTM4YeckKnx 3agay KoMMep4yeckomn AeATenbHOCTU, onpeaensTb

CTaTUCTUYECKMNEe BeJINYUHDbI, NOKa3aTesnin Bapnaummn n MHOEKCLI.

3HaThb:
OCHOBHbI€
MaTtemaTuyec
Kne metoapl
peLeHus
npuKnagHbIX
3agay B
obnactu
npodgeccuoHa
nbHOWN
nesTenbHOCT
u,

YmMeTh:
pewaTb
npuknagHble
3aga4m B
obnactu
npodgeccuoHa
NnbHOW
nesTenbHOCT
Wn.

Mpaktuye | BeinonHe | O6y4vatowminca 3a4yTeHo| OcBoeH
ckne Hue Ka4yeCTBEHHO BbINOSTHUM a
paboTbl npakTuye | 3agaHue NpPakTU4eckon
CKUX paboTbl. Ochopmun otyeT
pabot B COOTBETCTBUM C
MEeTOAMNYECKUMMU
yKa3aHuaMM.
O6yu4atowmmca He
BbINOMHWA 3a4aHne
npakTuyeckon paboTbl. He He
He odopmun otyet B 334TEHO OCBOEH
COOTBETCTBUU C a
MEeTOLMNYECKUMMU
yKa3aHuaMM.
KoHTpons | HanucaH Obyuvatowmiica oTnnyH | OcBoeH
Has ne otBeTun Ha 85-100 % o] a
paboTa KOHTPOMNb | BONPOCOB
HOW Ob6yuvatowmiicsa otBetun | xopowo | OcBoeH
paboThbl Ha 75-84 % Bonpocos a
O6yu4atowmiica oTseTun | yaosne
Ha 60-74 % BonpocoB TBOpUTE| OCBOEH
NbHO a
Obyuvalowmiics oTBeTUN | HeyaoB
Ha 0-59 % Bonpocos netsop | He
NUTENbH | OCBOEH
0 a
Ok3ameH | PesynbTa Obyu4atowmicsa otnnyH | OcBOEeH
bl OTBETWI Ha BCE BOMPOCHI, | O a
oTBeTa Ha | gonycTtun He 6onee 1
BOMpOCHI | oWNBKM B OTBETE
Obyu4atowmicsa
OTBETWUIN Ha BCe BOMpOChI, | xopowo | OcBoeH
ponycTtun He 6onee 3 a




owmnboK

ObyuvatoLmmcs yaoBne
OTBETUI He Ha BCe TBOpUTE| OCBOEH
BOMpPOCHI, HO B T€X, Ha NbHO a
KOTOpble Aan OTBET He
A0NyCTUN OWNBKN HeyaoB
Obyu4atowmicsa neTeop
OTBETUI He Ha BCe utenoH | He
BOMpPOCHI, AOMYCTUN o} OCBOEH
6onee 5 owmnbokK a
Tect BoinonHe | O6y4vatowmica otsetun | otnmyH | OcBoeH
Hue Ha 85-100 % Bonpocos o] a
TectoBoro | O6yvaloLwmnnca otBeTun
3agaHusa | Ha 75-84 % Bonpocos xopowo | OcBoeH
O6yu4atowmica oTBeTUn a
Ha 60-74 % Bonpocos yoosrne
O6yuyatowmiica otsetun | TBopute| OcBoeH
Ha 0-59 % Bonpocos NbHO a
HeyaoB
netsop | He
NUTENbH | OCBOEH
0 a

MK 2.1. Ucnonb3oBaTb AaHHble OyxXranTepCcKoro yyerta gnsa KOHTpons
pe3ynbTaToB U NSIAaHMPOBaHUA KOMMEpP4YeCKOn AeATeNbHOCTU, NPOBOAUTbL y4YeT
TOBapoB (Cbipbsi, MaTepuanos, NPoAyKUUU, Tapbl, APYrMX MatepuanbHbIX

LLleHHOCTEeMN) N y4acTBOBaTb B UX MHBEHTapu3aLum.

3HaTb:
OCHOBHbIE
NMOHATUA U
MeToabl
MaTemaTuyec
KOro aHanmsa,
ANCKPEeTHOM
MaTeMaTUK,
NUHENHON
anrebpsil,
Teopum
KOMMMEKCHbIX
yucen,
Teopum
BEPOATHOCTEN
"
MaTemaTuyec
Koun
CTaTUCTUKW;

MpakTnye
ckue
paboThbl

BbinonHe
Hue
npakTnye
CKNX
pabot

O6yuyatowwmica
Ka4eCTBEHHO BbIMOSHW
3agaHne npakTn4ecKomn
paboTbl. Ochopmun otyeT
B COOTBETCTBMUU C
MEeTOANYECKNMMN
YKa3aHUSIMU.

3a4TeHo

OcBoeH
a

O6yu4atowmmca He
BbINOMHWA 3a4aHne
npakTuyeckon paboTbl.
He odopmun otyeT B
COOTBETCTBUU C
MEeTOAMNYECKUMMU
yKasaHusaMMm.

He
3a4TeHo

He
OCBOEH
a

Ok3ameH

PesynbTa
Thl

oTBeTa Ha
BOMNPOCHI

O6yu4atowmics
OTBETUI Ha BCEe BOMPOCHI,
ponycTtun He 6onee 1
OLINOKM B OTBETE

O6yu4atowmicsa
OTBETUIN Ha BCE BOMPOCHI,
ponyctun He 6onee 3
owmnbok

Obyu4atowmicsa
OTBETUI He Ha Bce
BOMPOCHI, HO B T€X, Ha
KOTOpble Aan OTBET He

OTJTINYH
0]

XOPOLLO

yaoBne
TBOpUTE
NbHO

OcBoeH
a

OcBoeH

OcBoeH
a




A0NyCTUN OWNBKN HeyaoB
ObyuvatoLmmcs neTsop
OTBETUI HE Ha BCe utenoH | He
BOMpPOCHI, AOMYCTUN o} OCBO€EH
YmeTb: 6onee 5 owmnbokK a
pewaTb Tect BeinonHe | O6yuvatowwmiica oTnnyH | OcBoeH
npuknagHole Hue otBeTun Ha 85-100 % o} a
3agayn B TECTOBOro | BOMNPOCOB
obnactu 3a4aHus O6yuyatowmica otsetun | xopowo | OcBoeH
npodgeccuoHa Ha 75-84 % Bonpocos a
NbHOW O6yu4atowmica oTseTun | yaosne
AeAaTenbHOCT Ha 60-74 % Bonpocos TBOpUTE| OCBOEH
n. NbHO a
Obyuvatowmiics oTBeTUN | HeyaoB
Ha 0-59 % Bonpocos netsop | He
NUTENbH | OCBOEH
0 a

MK 2.9. NpnmeHATbL MeTOAbI U NPUEeMbl aHanM3a (oMHaAHCOBO-XO3ANCTBEHHOM
OeATeNbHOCTU NPU OCYLLECTBIIEHUN KOMMEPYECKON AeATENbHOCTH,
OCyLWeCTBNATb AEHEXHble pacyeTbl C NOKynaTensaMu, COCTaBnATbL (hpMHaAHCOBLIE

AOKYMEHTbI U OTYEeThbI.

Mpaktuye | BoinonHe | O6y4vatowminca 3a4yTeHo| OcBoeH
ckne Hue Ka4yeCTBEHHO BbINOSTHU a
3HaTb: paboThbl npakTnye | 3agaHuve npakTn4eckomn
OCHOBbI CKMX paboTbl. Ochopmun otyeT
NHTEerpanbHor pabot B COOTBETCTBUM C
oun MEeTOAMNYECKUMMU
anddepeHun yKa3aHNAMMU.
anbHOro Obyuvatowmiics He
NCYNCNEHNS. BbINOMHWA 3a4aHne
npakTuyeckon paboTsbl. He He
He odopmun otyeT B OCBOEH
3a4TeHo
COOTBETCTBUU C a
MEeTOLMNYECKUMMU
YyKa3aHuaMM.
KoHTpons | HanucaH Obyuvatowmiica oTnnyH | OcBoeH
Has ne otBeTun Ha 85-100 % o] a
paboTa KOHTPOMNb | BONPOCOB
HOW Ob6yuvatowwiica otBetun | xopowo | OcsoeH
paboThbl Ha 75-84 % Bonpocos a
O6yu4atowmica oTseTun | yaosne
YmeThb: Ha 60-74 % Bonpocos TBOpUTE| OCBOEH
pewartb NbHO a
npuknagHole O6yu4atowmimca oTeeTun HeynoB
3ajayn B Ha 0-59 % Bonpocos netsop | He
obnactu NUTENbH | OCBOEH
npodgeccuoHa 0 a
NbHON Ok3ameH | PesynbTa ObyuatoLmmcs oTnnyH | OcBoeH
AEeATeNnbHOCT bl OTBETWI Ha BCE BOMPOCHI, | O a
n. oTBeTa Ha | gonycTtun He 6onee 1
BOMpOCHI | oWNBKM B OTBETE
Ob6y4atowmicsa




OTBETWUI Ha BCe BOMpOChI, | xopowo | OcBoeH
ponycTtun He 6onee 3 a
owmnbokK
O6yuatoLmmcs yaoBne
OTBETUI He Ha BCe TBOpUTE| OCBOEH
BOMpPOCHI, HO B T€X, Ha NbHO a
KOTOpble Aan OTBET He
A0NyCTUN OWnBKN HeyaoB
Obyu4atowmmcs neTesop
OTBETUN He Ha BCe utenoH | He
BOMpPOCHI, AOMYCTUN o} OCBOEH
6onee 5 owmnbokK a
Tect BoinonHe | O6y4atowmiica otnnyH | OcBOeH
Hue otBeTun Ha 85-100 % o] a
TECTOBOro | BONPOCOB
3ajaHus O6yuyatowmica otsetun | xopowo | OcBoeH
Ha 75-84 % Bonpocos a
Obyuvatowumiicsa oTBeTUN | yooene
Ha 60-74 % Bonpocos TBOpUTE| OCBOEH
NbHO a
Obyuvatowmiics oTBeTUN | HeyaoB
Ha 0-59 % Bonpocos netsop | He
NUTENbH | OCBOEH
0 a
MK 3.7. NMpousBoanTb U3MepeHUsi TOBApOB U APYrnx o6 bLEKToB, NnepeBoanTb
BHECUCTEMHbIe eAUHULIbI U3MEPEHUN B CUCTEMHbIE.
3HaTb: Mpaktuye | BoinonHe | O6y4vatowminca 3a4yTeHo| OcBoeH
OCHOBHbIE ckne Hue Ka4yeCTBEHHO BbINOSTHUM a
mMaTemaTtuyec | paboTbl npakTuye | 3agaHue NpPakTU4eckon
Kne meTtoabl CKMX paboTtbl. Odhopmun oTyeT
peLueHns pabot B COOTBETCTBUM C
NpUKNagHbIX MEeTOAMNYECKUMMU
3agjavy B yKasaHusaMMm.
obnactu Obyuvatowmiics He
npodeccunoHa BbINOMHWUI 3aaHne
NbHOWM npakTuyeckon paboTbl. He He
AeAaTenbHOCT He odopmun oTyeT B sayTeno | OCBOEH
n; COOTBETCTBUU C a
MEeTOAMNYECKUMMU
yKasaHusaMMm.
Ok3ameH | PesynbTa O6yu4atowmics otnnyH | OcBOEeH
Thl OTBETWI Ha BCE BOMPOCHI, | O a
oTBeTa Ha | gonycTtun He 6onee 1
BOMpOCHI | oWNBKM B OTBETE
O6yu4atowmicsa
OTBETWUI Ha BCe BOMpPOChHI, | xopowo | OcBoeH
ponyctun He 6onee 3 a
owmnbokK
YmMeTh: Obyu4atowmicsa yoosrne
pewartb OTBETUI HE Ha BCe TBOpUTE | OCBOEH
npuknagHble BOMpPOCHI, HO B T€X, Ha NbHO a
3ajayu B KOTOpble Aan OTBET He




obnactn
npodgeccuoHa
NbHON
AEeATenbHOCT
n.

A0NyCTUN OWNBKN HeyaoB
O6yu4atowmicsa neTeop
OTBETUI HE Ha BCe utenoH | He
BOMpPOCHI, AOMYCTUN o} OCBOEH
6onee 5 owmnbokK a
Tect BoinonHe | O6y4atowmiica otnnyH | OcBOeH
Hue otBeTun Ha 85-100 % o} a
TECTOBOro | BONPOCOB
3agaHus O6yuyatowmica otsetun | xopowo | OcBoeH
Ha 75-84 % BonpocoB a
O6yu4atowmica oTseTun | yaosne
Ha 60-74 % BonpocoB TBOpUTE| OCBOEH
NbHO a
Obyuvalowumiicsa oTBeTUN | HeyaoB
Ha 0-59 % Bonpocos netsop | He
NUTENbH | OCBOEH
0 a
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