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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 MuHmucTepcTea 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
NPOMBILUSIEHHbIX MaTepuanoB C MPUMEHEHUEM XUMUYECKUX U  PUUKO-XMMUYECKUX
MeTOLOB aHanunaa;
-opraHu3aumsa nabopaTtopHO-NPOM3BOACTBEHHON OEATENBHOCTM.

KBanudukaums, npuceamBaemas BbinyCkHMKamM o6pa3oBaTenbHOM NporpamMmbi:
TEXHUK.

2. MMepeyeHb nnaHupyemMbix pe3ynbTaToB OOYy4YeHUs, COOTHECEHHbIX C

nnaHupyemMmbiMu pesyribTaTaMu OCBOeHUsi obpasoBaTesibHOM NporpaMmmbl

B pesynbtate OCBOEHWSA OMCLMUMNANHBI B COOTBETCTBUM C NMPesyCMOTPEHHbIMU
KOMMeTeHUNAMN 0Oy4atoLNNCA 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.

YMeHus:cobnogaTe HOPMbl  3KOMOTMMYeCKow
GesonacHoCTW; onpedenaTb HanpasreHus
pecypcocbepexeHns B pamMkax
npodeccnoHanbHon  OeATenbHOCTU MO
cneumansbHOCTU.

3HaHus: npasuna 3KOJIOrMYeCKom
6e3onacHocTn npu BE4EHUU
npodeccnoHanbHom AeATenbHOCTY;

OCHOBHbl€ pPEecypcbl, 3a4elCTBOBaHHble B
npodeccnoHanbHoOn  OesTenbHOCTU;  NyTH
obecneyveHns pecypcocbepexxeHnst.

OK7

Monb3oBaTbcA
npodeccmoHarnbHOn
OOKyMeHTauumemn Ha
rocygapCcTBeHHOM "
WHOCTPaHHOM fi3blKaXx.

YMeHusA: noHumaTb OOWMA CMbICNT YeTKO
NPOU3HECEHHbIX BblCKa3blBaHWI Ha
n3BeCTHble TeMbl (nNpodeccnoHanbHble W
ObITOBbIE), MOHMMATb TEKCTbl Ha ©6as3oBble
npodeccnoHanbHble TeMbl; yyYacTBOBaTb B
ananorax Ha  3Hakomble  obwme u
npodeccmoHarnbHble TeMbI; CTpoOUTb
npocTble BbiCKasblBaHMA O cebe n o cBoewn
npogeccnoHanbHOM OeATeNbHOCTU; KpaTKo
000CHOBbLIBATb U 0OBACHUTL CBOU OENCTBUSA
(Tekywne n nnaHMpyemblie); nucaTb NPOCTble
CBSA3Hble COOOLIEHMS Ha 3HaKOMble UMK
NHTEepecyLme NpogeccnoHanbHble TeMbI

3HaHNA: npaBunia MNOCTPOEHUS MPOCTbIX U
CIOXHbIX npeanoXxeHnn Ha
npodeccmoHarbHble TEMbI; OCHOBHblE
obweynotpebuTtensHble rnaronbl (ObiToBas
n npodeccmoHarnbHas nekcuka);
neKkcu4yecknn  MMHUMYM, OTHOCALLMACA K
onucaHuo NpegmeToB, CPeACTB U NPOLIECCOB
npodeccrnoHarnbHOn DeATesIbHOCTH;
OCOOEHHOCTM  MPOU3HOLLEHUS;  MpaBuna
YyTeHus TEKCTOB npodeccmnoHarnbHomn
HanpaBfeHHOCTH

OK9

Bbibnpatb cnocobbl peleHns
3agad npodeccrnoHarnbLHom
AEATENbHOCTN, MPUMEHUTENBHO
K pasnmyHbIM KOHTEKCTaM

YMeHusa: pacnosHaBaTb 3agadvy  w/vnu
npobnemy B npodeccuoHansHOM u/mnm
couManbHOM  KOHTEKCTe, aHanuavpoBaTtb
3agadyy w/vnu npobnemy v BblgensTb eé
COCTaBHble 4acTu; onpegenatb  aTanbl
peleHnsa 3agayu; BbiABNATb U 3PPEKTUBHO
nckatb WHgopmMaumio, Heobxogumyto AOns
peLueHnsa 3agayn n/vnv npobnemsi;
COCTaBUTb NnaH [AOEeWcTBuS; OnNpeaenntb
HeobxoauMmble pecypchl; BNageTb
aKkTyanbHblMM  MeTogamu  paboTbl B
nNpogeccMoHansHOM N CMEXHbIX cdepax;
peanunsoBaTb COCTaBIIEHHbIN nna;
oueHnBaTb pesynbTaT U NOCNEeACTBUS CBOUX
AENCTBMI (CaMOCTOSTENBHO UMM C MOMOLLbIO
HacTaBHMKA)

3HaHuA: akTyanbHbIN NPOgECCUOHANBHBIA U
coumanbHbI KOHTEKCT, B KOTOPOM
npuxoautca paboTaTb W KUTb; OCHOBHbIE
NUCTOYHMKN MHGOPMaLUM K pecypcbl ans
pelleHns 3agau " npobnem B
npodeccnoHanbHOM — u/unu  coumanbHOM




KOHTEKCTE; anropuTMbl BbINONMHEHUS paboT B
nNpodeccnoHanbHOM U CMEXHbIX 0bnacTsx;
MeToAdbl paboTbl B MNpodeCcCUoHanbHON WU
CMEXHbIX cdepax; CTPYKTypy nnaHa pnans
peLueHus 3agav; nopsiaok OLIEHKM
pes3ynbTaToB pelueHns 3apay
npodeccnoHanbHOM AeaTenbHOCTH

OK 10

OcyLecTBnATb NOUCK, aHaNU3 n
MHTepnpeTauuo MHdopmauuu,
HeobXxoaMMon ANns BbINOMHEHUS
3agad npodpeccrnoHarnbLHom
JesaATenbHOCTU

YMeHusi: onpedenaTb 3agjadn ans novcka
nHopMaumKn; onpeaensite  Heobxoaumble
WUCTOYHUKM  WHGOpMauUMK;  NraHupoBaTb
npowecc noucka; CTPYKTYpMpOBaTb
nonyyYaemylo  MHGOpMauUui;  BblAENATb
Haubonee 3HauMmoe B nepeyHe
UHOpMaLMKN;  OLEHMBATb  MPaKTUYECKYH
3HaYMMOCTb pe3ynbTaToB noucka;
ochopmMnaTb pesynbTaTthbl Nomcka

3HaHuA: HOMeHKnaTypa WH(OPMAaLMOHHbBIX
NCTOYHUKOB, npUMeHsIeMbIX B
npogeccnoHansHOM AeATeNbLHOCTU; NpUueMbl
CTPYKTypupoBaHua WHopmauuun; dopmart
odopMneHuns pesynbTaToB noucka
nHdopMaumn

OK 11

MnaHuposaTtb
npeanpuHUMaTENbCKYHO
AEeATenbHOCTb B
npogeccuoHansHom cpepe

YMeHuns: BbISIBMATL  JOCTOWHCTBA "
HefoCTaTKu KOMMepYeCcKon noew;
npes3eHToBaTb MAEN OTKPbITUS COBCTBEHHOMO
Jena B npodeccuoHanbHOW AedTenbHOCTY;
odpopmnATe  GusHec-nNnaH; paccuynTbiBaTb
pasmMepbl BbINfaT Mo MPOLEHTHLIM CTaBKam
KpeauToBaHug; onpenendatb
WHBECTULMOHHYIO npuBnekaTenbHOCTb
KOMMepYEeCKMX noen B pamkax
npodeccrnoHarnbHoOm 0eaTenbHOCTY;
npeseHToBaTb OWU3HeECc-Maelo; onpeaensTb
NUCTOYHUKN PUHAHCUPOBAHNSA

3HaHMA:  OCHOBbI  MpeanpUHUMaTENbCKON
OEeATENbHOCTY; OCHOBbI dmHaHcoBoM
rPamMOTHOCTHW; NMpaBuna pa3paboTku GusHec-
NNaHoB.; nopsiook BblCTPanBaHUsA
npeseHTauuu; KpeauTHble  GaHKOBCKUWe
NPOAYKTHI

NnK1.1

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

rlpaKTI/I‘-IeCKI/IVI OnbIT: oueHunBaHune
COOTBETCTBUA METOAUKM 3adadYaM aHalnm3a
no aAnana3oHy usMepAaeMbiX 3HAYEeHUN U
TOYHOCTU.

YMeHuna: paboTatb C HOpMaTMBHOWN
OOKyMeHTaumnein Ha MeToauMKy aHanumsa;
BblOMpaTb  ONTUMarnbHble  TEXHUYECKUE
cpenctea U MeToabl ccrneoBaHuii;
oLeHuBaTb MeTporornyeckme
XapaKTepuCcTUKN MeToauKu;
oLeHuBaTb
XapaKTepucTukn
obopyLoBaHus.

MeTponornyeckmne
nabopaTtopHoro




3HaHu4: HOpMaTuMBHaA OOKyMeHTauund
Ha MEeTOOUKY BbINOJIHEHUA |/|3mepeH|/||7|;
OCHOBHbIE HOpMaTunBHbIE OOKYMEHTbI,

pernameHTupyoLme NOrpeLLIHOCTM
pes3ynbTaToB U3MEepPEHUIA;
COBpPEMEHHbIe aBTOMaTU3NPOBaHHbIE

MeTOAbl  aHanu3a  MNPOMBILWSIEHHBIX 1
NpUPOAHbLIX 06pa3LoB;

OCHOBHble MEeTOAbl aHanmusa XMMUYECKUX
0OBEKTOB;

MeTporornyeckue XapaKTepuCTUKM
XMMUWYECKMX METOAO0B aHanmaa;
MeTpororuyeckue XapaKTepuCTUKM

OCHOBHBbIX BMOOB hU3UKO-XUMNYECKMX
METOIOB 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
TexHuyeckune cpeacTsa " MeToAbl
vcenegoBaHun;

M3MepsTb  aHanUTU4eCKUi curHan "
yCTaHaBnMBaTb 3aBUCMMOCTb CuUrHana oT
KOHLEHTpaLMM onpeaensaemMoro BeLLecTBa;
noArotTaBnMBaTh OOBLEKTbI UCCNeaoBaHUNR;
BbINOMNHATb XUMHyeckue " dour3nKo-
XUMMYECKMe MeTodbl aHanuaa;
OCYLLECTBMATL MOAroTOoBKY nabopaTopHOro
obopyLoBaHus.

3HaHus: COBpPEMEHHbIE
aBTOMAaTM3MPOBaHHbIE  MeToAbl  aHanusa
NMPOMBbILLIIEHHBIX Y NPUPOAHBIX 06pa3LoB;
Knaccudukaumsa — XMMUYECKMX  MeTOLOB
aHanuaa;

Knaccudukaums DU3MKO-XMNYECKNX
MEeTOO0B aHanu3a;

TEOPETUYECKMX  OCHOB  XMMMUYECKUX U
U3NKO-XMMUYECKMX METOAOB aHanNM3a;
MeTOAbl pacyeTa KOHLEHTpauuu BeLlecTBa
No AAaHHLIM aHanu3a;

nabopaTtopHoe 06OpPyAOBaAHWUS XMMMUYECKOM
nabopaTopuu;

Knaccudukauma  XMMUYECKUX  BELLECTB;
OCHOBHble TpeboBaHuMsi K MeTodaMm MU
CpeactBaM  aHANUTUYECKOrO  KOHTPORS:
TpeboBaHusA K npeaoCcTaBreHunto
pes3ynbTaToB aHanusa, cpeacTBam
N3mMepeHun, K BCMOMoraTesfibHoOMy
060opyAoBaHMIO;

NnK2.2

MpoBOAMTb KAYECTBEHHbLIN U
KONMMYeCTBEHHbI aHanm3
HeopraHN4eckux un
OpraHN4ecKux BELLLECTB
XUMNYECKUMUN N DUBUKO-

MpakTnyeckun OnMbIT: NpPoBOANTL
Ka4eCTBEHHbIN M KOMMYECTBEHHbIN aHanu3
HeopraHU4ecknx U opraHN4ecKkMx BellecTB
XUMUYECKUMU METOLAMM;

npoBognTb 06paboTKy pe3ynbTaToB aHanu3a




XNMMNYECKMMN METOAaMU

B T.M. C MuCNONb3oOBaHMNEM annapartHo-
nporpamMmMHbIX KOMIMJIEKCOB.

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

OCYLLECTBNATb XUMNYECKU aHanus
NPUPOAHBLIX W MNPOMBbILLNEHHbIX O0OBLEKTOB
XUMWYECKUMU METOdaMU;

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

1crnonb3oBaTb NHOPMaLIMOHHbIE
TEeXHOMnornu npv peLueHun
NPOU3BOACTBEHHO-CUTYaLMOHHBIX 3a4av;
HaxoauTb NPUYNHY HEeCcooTBETCTBUSA
aHanuanpyemoro obbekta FOCTawm;
OCYLLECTBINATL  aHANUTUYECKUA  KOHTPOSb
OKpYyXatoLLen cpefbl;

BbINOMHATb  XUMUYECKUIN  IKCMEPUMEHT C
cobntogeHnem npasun 6esonacHomn paboThl.

3HaHus: TeopeTmyeckme OCHOBbI
npo6ooTbopa 1 NPobonoaroToBKM;
KnaccudukauMm  MeTodoB  XMMUYECKOro
aHanuaa;

Knaccudukaumm MeToa0B dm3mnko-
XMMWYECKOro aHanusa;

nokasaTtenmu Ka4yecTBa MeTOaNK
KOMNMMYEeCTBEHHOIO XMMMN4YECKOro aHanmsaa;
npasuna aKkcnnyataumm nocyasbl,
obopynoBaHus, NCnonb3yemMoro ans

BbINOJIHEHNA aHanu3a;

MeToAbl aHanu3a Boabl, TpeboBaHUS K BOAE;
MeTobl aHanu3a ra3oBbIX CMeCel;

BUAbl TONNUBA;

MeToAbl aHann3a opraHM4eckmx NPoayKToB;
MeToabl aHanunsa HeopraHM4ecknx
NpoOyKTOB;

MeTobl aHan13a MeTarnnoB 1 CNNaBoB;
MeTobl aHanu3a rnouys;

MeToAbl aHann3a HedTenpoayKToB.

NnK 2.3

MpoBoAMTb KAYECTBEHHbLIN U
KOMNMMYeCTBEHHbIN aHanm3
HeopraHN4eckux un
OpraHN4ecKux BELLLECTB
XUMUYECKUMN N DU3NKO-
XMMUYECKMMM MeTOdaMN.

MpakTnyeckun OnMbIT: NpoBOANTL
Ka4yeCTBEHHbIN M KOMMYECTBEHHbIN aHanu3
HeopraHU4ecknx U opraHN4ecKkMx BellecTB
XUMUYECKUMU METOLAMM;

npoBoauTb 06paboTky pe3ynbTaToB aHanu3a
B T.M. C WUCNOMNb30OBaHWEM annapaTHoO-
NpOrpaMMHbIX KOMMNJIEKCOB.

YMeHusi: BbINOMHATL OTOOP U MOATOTOBKY
npo6  nNpuMpoOHbIX M NPOMBbILLNEHHbIX
0OBbEKTOB;

OCYLLECTBNATb XUMUNYECKU aHanus
NPUPOAHBLIX W  MNPOMBbILLNEHHbIX 0OBLEKTOB




XUMWYECKUMU METOAaMU;
OCYLLECTBNATb XUMUNYECKUIA aHanus
NPUPOAHBLIX W MNPOMBbILLNEHHbIX O0OBLEKTOB
DU3NKO-XUMUYECKMMM METOAAMMU;
npoBoaUTb CpaBHUTENbHbIN aHanus
KayecTBa MPOAYKUMM B COOTBETCTBUM CO
cTaHgapTHbIMK 06pasLamMn CocTasa;
OCYLLECTBNATb noeHTndukaumo
CVMHTE3UPOBAaHHbIX BELLECTB;

1crnonb3oBaTb NHOPMaLIMOHHbIE
TEeXHOMnornu npv peLueHun
NPOU3BOACTBEHHO-CUTYaLMOHHBIX 3a4avy;
HaxoauTb NPUYNHY HEeCcooTBETCTBUSA
aHanuanpyemoro obbekta FOCTawm;
OCYLLECTBINATL  @HANUTUYECKUA  KOHTPOSb
OKpYyXatoLLen cpefbl;

BbINONMHATL  XUMWYECKUIN  IKCMEPUMEHT C
cobntogeHnem npaesun 6esonacHon paboThl.

3HaHus: TeopeTmyeckme OCHOBbI
npo6ooTbopa 1 NPobonoaroToBKM;
KnaccudukauMm  MeTodoB  XMMUYECKOro

aHanunaa;

Knaccudukaumm MeToa0B dm3mnko-
XMMWYECKOrO aHanusa;

nokasaTtenmu Ka4yecTBa MeTOoaNK
KONMMYEeCTBEHHOIO XMMMN4YECKOro aHanmsaa;
npasuna akcnnyataumm nocyasbl,
obopynoBaHus, NCcnomnbL3yemoro ans

BbINOJIHEHUA aHanu3a;

MeToAbl aHanu3a Boabl, TpeboBaHUS K BOAOE;
MeTobl aHanu3a ra3oBbIX CMeCel;

BUAbl TONNUBA;

MeToAbl aHann3a opraHM4Yeckmx NpoayKToB;
MeToabl aHanunsa HeopraHU4ecKnx
NpOOyKTOB;

MeTobl aHanv3a MeTasnnoB 1 CNNaBoB;
MeTobl aHanu3a rnoys;

MeToAbl aHann3a HedTenpoayKToB.

3. Mecto AuCcUMNNMHbLI B CTPYKType o6Opa3oBaTenbHOW NporpamMmmbi
NoAroToBKU cneuuanucToB cpeaHero 3BeHa
OucunnnuHa  «MATEMATUKA»  oTHocutcsl K obsizaTenbHOM  4acTtu
ecTeCcTBeHHOHay4yHoro umkna EH.01. n nsyyaetcsa B 3 cemectpe 2 roga oby4veHus.
AvcuunnuHa OcCHOBbIBaeTCA Ha wu3yveHun obuweobpasoBaTenbHbiX Y4YebHbIX
ancumnnuH «Matematukar, «MHdopmaTuka n KT ».

4. O6bem AMcUMNNUHBLI U BUALI y4e6HOM paboTbl

Buabl yueb6HoMn paboTbl Bcerou CemecTp
acos 3
O6wasn TpyaoemMKoCTb OUCUMNIIMHDI 78 78
KoHmakmHas paboma B T.4. ayANTOPHbIE 3aHATUS: 66 66
Jlekunun 34 34
8 MOM Yucrie 8 hopme rpaKkmu4eckoli nod20moesKu 8 8
MNpaktudeckue 3aHaTtus (M3) 32 32
8 MOM 4Yucrie 8 hopme rpakmu4eckoli nod2o0moesKu 24 24




KoHcynbTaumn tekymne 2 2

Bug atTectaumm (3a4eT, 3K3ameH) 3K3ameH 3K3ameH
8 8
CamocmosimenbHasipaboma: 4 4

MoaroToBka K TeCTMpoBaHuO 4 4

5. Co.qep)KaHMe AUNCUMNIINHbI, CTPYKTypupoBaHHO€e nNo pas3gesiaMm C yKasaHUuem
oTBeAeHHOro Ha HuUX Kofnun4yecTBa akagemMmn4yeCKkux 4yacoe n sugoB yqe6|-||=|x 3aHATUIA

5.1 CogepxxaHue pa3genoB QUCLMUNIMUHDI

prp,oeM KOCTb pasaerna, 4ac

HavmeHoBaHne
pasgena CopepxaHue pasgena
ONCUMMNIINHbI

Ne
n/n

B B dbopme
TPAAMLMOHHO | MPaKTUYecKo
n chopme n
noAroTOBKM

@OyHKUNSA OOHOM NEepeMeHHOWN. 2 4
Cnocobbl 3agaHust  pyHKLMK.
O6nacTtb onpeaeneHus
PYHKUMN. Knaccudukauusa
dyHKUMNA. OcHoBHble
anemMeHTapHble dyHKUMN.
OcHoBHble  noHATMS | O6o3HaYeHne dyHKUMN.
1 | maTemaTu4eckoro Teopua npegenos. [pegen
aHanusa nocnegosatenbHocTW. MNpeaen
dyHKUMN. Onpepnenexne
npegen dyHkunn. OCHOBHbIE
Teopembl o} npegenax.
OOHoCTOpOHHME npegensi.
HenpepbIBHOCTb PYHKLMW.
TouykM paspbiBa PyHKUUK

MpownssoaHas PYHKLMN. 6 -
MponssoaHble nNpoCcTenLnx
PYHKUMNNA. MoHsATHe
anddepeHuymnana dyHKUMN U
ero csonctea. [lpousBogHble
BbicWNX nopsakoB. OCHOBHbIE
Teopemsbl
OnddepeHunanbHoro
ncumncneHns. PackpbiTne
HeonpeaeneHHOCTEN.Ycrnosua
MOHOTOHHOCTM DyHKUMN.
Heobxogmumoe n goctaToyHoe
ycrnosue 3KCTpEMyMa.
WNccnepoBaHme YHKLMN
ogHoMn nepemMeHHomn "
NOCTPOEHNE rpadgouka.
AcumnToThI rpaduka pyHKUNK.

OudbdepeHumnansHoe
ncuucneHune

HeonpegeneHHbln  uvHTerpan. 4 6
CeonctBa HeonpegeneHHoro
WHTerpana. Tabnuua
WHTErparnos.
HenocpencteeHHoe
NHTErpMpoBaHue.
OnpepgeneHHbl UHTerpan.

WHTerpansHoe
ncuucneHune




Yucnosble psabl U
OeckoHeYHble
npovseeneHns

Yncnosble pAaabl.
3HaKOI'IepeMeHHble 4uMcrioBbie
pAaobl. CTteneHHble pAaabl.
|_|pI/I3HaKI/I CXOOAMMOCTHU paaa.

OBbIKHOBEHHbIE
anddepeHumnanbHble
ypaBHeHUs

OnpegeneHne
OnddepeHunansbHoro
ypaBHeHusa. 3apjava
OBbIKHOBEHHbIE
anddepeHumnanbHble
ypaBHEHNS NepBOro nopsaka c
pasgensaowmmMmcs
nepemeHHbiMn. OgHOPOAHbIE
0ObIKHOBEHHbLIE
anddepeHumanbHble
ypaBHEHNS NepBOro nopsaka.
JInHenHbIe 0ObIKHOBEHHbIE
anddepeHumanbHble
ypaBHEHNS NepBOro nopsigka.

Kowumn.

OcHoOBbI  AUCKpPETHOM
mMaTemaTuKu

MHoxecTBa M onepaumm Hag
HUMMW. SnemMeHTbl
MaTemMaTUYeCKON FOrnKn

OnemeHTbl
nnHenHon anrebpbl

MaTpuupbl.  Oewncteusa Hag
matpuuamn.  Onpegenutenb
MaTtpuubl M €ro CBOWCTBa.
BbluncneHne onpegenurtenen.
Cuctembl NINHENHBIX
ypaBHEHUIA. MeToabl nx
peLleHnn.

KomnnekcHble Yncna

Pasgutie noHATMS  4ducna.
KomMmnnekcHble yucna.
[enctBna Hag KOMMMNEeKCHbIMU
yncnamm B anrebpavyeckon
dopme. "eomeTpuyeckas
MHTEepnpeTaumsa KOMMIIEKCHbIX
yucen. TpuroHomeTpudeckas u
nokasateribHas dopma
KOMMNIEKCHbIX Yncen. dencrtend
HaZ KOMMNMNEKCHbIMWU Yncnamm B
TPUrOHOMETPUYECKOMN n
nokasartenbHon popmax.

OcHoBbl
BEPOSATHOCTEN

Teopuu

KombuHaTopuka. Bbibopku
anemeHToB. CobblTs ” wux
Knaccudukaums.
Knaccuyeckoe "
cTaTucTu4eckoe onpeaenexHus
BEPOSATHOCTU cry4yanHoro
cobbITUS. Cymma n
npounseedeHne coObITHIA.
BeposATHOCTb  HE3aBUCUMbIX
cobbITui

10

3nemMeHTbI
MaTemMaTU4ecKomn
CTaTUCTUKU

3agauu MaTemMaTUYeCcKomn
ctatuctukn. [eHepanbHas wu
BbIOOpOYHaa CTaTUCTUYECKUE
COBOKYMHOCTU.  BbIGOpPOYHbIN
meToa. Bbluncnexve
YNCIOBbIX XapaKTEPUCTUK.




5.2 Pasgenbl gucuuniuHbl 1 BUAbl 3aHATUN

HaumeHoBaHve Nexumn, vac ns,
Ne pasgena Hac CPO,
n/n AVCUMNMNHBI B B hopme B B hopme yac
TPaAWUMOHHON | NpPaKTU4Yecko | TpaaWLMOH | MpaKTUYECKO
dopme 1 NOAroTOBKW | HOW hopme | 11 NOArOTOBKU
1 OcHoBHble 2 - - 4 -
MOHATUSA
MaTemMaTn4ecko
ro aHanusa
2 OundppepeHuma 2 - 4 - 0,5
nbHoe
ncuncnexme
3 WHTerpansHoe 4 2 - 4 0,5
ncuncnexmve
4 Yncnosble 2 - - 2 0,5
pAaabl "
GeckoHeYHble
npounsseaeHus
5 OOGbIKHOBEHHbIE 6 2 2 2 0,5
auddpepeHuma
NbHblE
ypaBHEHUS
6 OcHoBbl 2 - - 2 0,5
OUCKPEeTHOM
MaTeMaTuKK
7 OneMeHTbI 2 4 2 4 0,5
TNMHENHON
anrebpbl
8 KomnnekcHble 2 - 2 -
yncna
9 OcHoBbl 2 - 2 0,5
Teopun
BEPOATHOCTEN
10 OneMeHTbI 2 2 0,5
MaTemMaTn4ecko
N CTaTUCTUKN
5.2.1 INlekuunn
Ne HanmeHoBaHue T
n/ pasgena TemaTunka NeKUMOHHbIX 3aHATUN PyROEMKOCTE,
n ONCUMNIINHbI Hac
®dyHkuna  opgHonm  nepemeHHon.  CnocoObl
3agaHua  dyHkuun., Obnactb onpegeneHuns
PYHKUMN. Knaccudukaumsa PYHKUMNNA.
OGHOBHBIE MOHSITUS OcHoBHbIE arieMeHTapHble PYHKUMK.
1 MATEMATUYECKOMO O6o3HaveHne yHKumMKn. Teopusa npenenos. >
Mpeoen nocregoBaTenbHOCTN. MNpenen
aHanunsa
dyHKkumn. OnpepgenexHve npegen yHKUUK.
OcHoBHble Teopembl o] npegenax.
OpHocTopoHHME npedenbl. HenpepblBHOCTb
dyHKUMU. TOYKM paspbiBa pyHKUNN.
MpownssoaHas PYHKLMW. MpounsBoaHble
2 AndpdepenumarntHo ga&f:(-tr)eegﬁ:zmana (b?:;::;l:mm ero CII;IOO;:TTBMae. 2
€ NUcYnCreHne

MpoussoaHble BbiCWNX NopsakoB. OCHOBHbIE
TeopeMbl ANPEPEHLMaNLHOTO UCHUCTIEHUS.




PackpbiTne HeonpegeneHHocTen.Ycnosus
MOHOTOHHOCTM  yHKUMnN. Heobxoammoe wn
JocTaToyHoe ycrnosue 3KCTpemMyma.
WccnepoBaHne doyHKUMM OOHOW NepemMeHHON
N noctpoeHue rpaduka. AcMmnToTbl rpaduka

PYHKUMN.
HeonpepeneHHbIn nHTEerpan. CeoiicTtBa
3 WHTerpansHoe HeonpeaeneHHoro WHTerpana. Tabnuua 6
ncuucneHmne WHTerparnos. *HenocpeacTteeHHoe
nHterpupoBaHne. OnpegeneHHbIN NHTerpan.
Uucrosble psabl u | Yucnosble pagbl. 3HakonepeMeHHble
4 | 6ecKkoHeYHble yncnosble psgbl. CTeneHHble pagbl. MNpuaHaku 2
npounssegeHns CX0AMMOCTU pafa.
Onpepenexve anddepeHumnanbHoro
ypaBHeHnsa. 3apava Kowwn. OB6bIKHOBEHHbIE >
OunddepeHumnanbHble  ypaBHEHUss  NepBOro
OBbLIKHOBEHHBIE nopsaka ¢ pasgengaonMucs nepeMeHHbIMN.
5 | audpcpeperumansHol OpHopogHble OObIKHOBEHHbIE
OnddepeHumnanbHble  ypaBHEHWss  NepBOro 4
€ ypaBHeHus
nopsaka.
*JInHenHble OObIKHOBEHHbIE
OnddepeHumnanbHble  ypaBHEHWss  NepBOro 2
nopsaka.
6 OcHoBbl auckpetHon | MHOXecTBa 1 onepaumm Hag HUMWU. ONEMEHTHI >
MaTeMaTUKn MaTeMaTU4EeCKOM NOrmnKK
MaTpuupl. HencTteus Han MaTpuuamMu. 2
7 OnemeHTbl Onpegenutens MaTpuyubl 1 €ro CBOMCTBA.
nuHerHon anrebpbl | *Bbluncnenve  onpepenutenen.  Cuctembl 4
NNHENHBIX YypaBHeHU. MeToabl UX peLleHui.
PasButMe noHatTMa uyncna. KomnnekcHble
yucna. Jenctena Hag KOMMMEKCHbIMU Ynucnamm
B anrebpauyeckon dopme. eomeTpunyeckas
WHTepnpeTaums KOMMMEKCHbIX yucen.
8 | KomnnekcHble vyncrna | TpuroHomeTpuyeckas u nokasatenbHaga popma 2
KOMMJIEKCHBbIX yucern. Oencrteus Hag
KOMMJIEKCHBIMU yncnamm B
TPUroHOMETPUYECKON " nokasaTesibHOM
dopmax.
KombuHaTopuka. Bbi6opku 3NeMEHTOB.
CobbiTna 1 ux knaccudukaumus. Knaccuyeckoe
9 OcHoBbI Teopuu | U cTaTUCTMYECKoe onpeeneHns BeposaTHOCTU >
BEPOATHOCTEN cny4varniHoro cobbiTna. Cymma 1 nponsseaeHue
cobbiTnn. BepoaTHOCTb He3aBUCUMbIX
cobbITUN.
*3agayun MaTemMaTU4ecKomn CTaTUCTUKN.
ONeMEHT| leHepanbHaa M BbIGOPOYHAs CTAaTUCTMYECKME
10 | maTemaTUyeckom P N 2
CTATUCTUKA COBOKYMHOCTN. BbI60pOYHbIN MeToA.
BbluncrneHre YNcnoBbIX XapakTepUCTUK.
*B hopme NpaKkTU4ecKom NOAroTOBKU
5.2.2 MNpakTnyeckme 3aHaTna
HanmeHoBaHue
No . TpyooeMKocCTb,
n/n pasgena TemaTunka npakTU4eCKNX 3aHATUI yac
OUCUNNNNHBI
1 OcHoBHble NOHATUA | *HaxoxaeHue npegena nocneaoBaTeENbHOCTMY. 4
MaTemMaTn4eCcKoro HaxoxgeHve npepena ¢yHkumn. [lepBbin




aHanusa 3amevatenbHbll  npegen.  WccnepoBaHue
PYHKUMM HA HENPEPBLIBHOCTb.
MpounssoaHas CNOXXHOM PYHKUMN.
[NcbhepeHLManbHOE MponssoaHble BbICLUMX nopsaKoB.

2 NCUNCTIEHE MpumeHeHWe npousBogHON K BbI4MCIIEHMIO 4
npegenoB. WccnepoBaHne dyHKUMM OOHOM
nepeMeHHON 1 NoCTpoeHue rpaduka

3 WHTerpanbHoe *HaxoxaeHve HeonpeaeneHHbIX WHTerpanos. 4

ncyucneHmne BbluncneHve onpegeneHHbIX MHTErpanos.
Yucnosble psgbl wm
4 | 6beckoHeuYHble *WccnepoBaHne cxoanmocTu psiga. 2
npounssegeHns
PeweHne pandpdepeHumManbHbiX YypaBHEHUN
nepsBoro nopsgka C  pasgendowmMmucs
OBbIKHOBEHHbBIE nepeMeHHbIMU. PeweHne OAHOPOAHbIX 2
5 | audbchepeHLmanbHLe ﬁgg;cgtzgemmanwblx ypaBHEHWA  MepBoro
ypaBHeHUst - -
PeweHne NIMHENHbIX 0ObIKHOBEHHbIX
OnddepeHUnanbHblX  ypaBHEHU  NepPBOro 2
nopsaka.
6 OcHoBbl auckpeTHon | *PewerHne 3agad no Teme «MHoXecTBay. 5
MaTeMaTUKn dopmynbl anrebpbl NOrMKK.
SHEMEHTb! NUHENHOI Jencteuda Han  matpuuamm. BbluncneHnus >

7 ornpegenvrenen.

anre6psbl - = -
PeleHre cnuctem NMHENHbIX ypaBHEHNIA. 4

8 | KomnnekcHble yncna | *KomnnekcHble yncna. PelleHne ynpaxHeHun. 2
*Pelwenne 3agau KOMOUHaTOPUKM.

OcHoBbI TEOopUN | 9 -
9 o BbluncrieHe  BepOATHOCTEWM  CIlyYarHbIX 2
BEPOATHOCTEN - 9
cobbITnn. ®opmyrna NonHOM BEPOSATHOCTH.
OnemeHTbl
10 | maTemaTuyeckom *BbluncneHne YMcnoBbIX XapaKTEPUCTUK. 2
CTaTUCTUKN
*B hopme NpaKkTU4eCcKom NOAroTOBKU
5.2.3 JlabopaTopHbIi NPaKTUKyM
He npegycmoTpeH.
5.2.4 CamocTtosaTenbHasa pabota obyyatowmxcsa (CPO)
rll\jgn HanmeHoBaHue pasgena AMCcuunivHbl Bug CPO prﬂofawéKOCTb’
OudbdepeHupnansHoe ncuncneHne
Yuncnosble pagbl " GeckoHeYHble
npounseeneHns npopaboTka
1 OBbIKHOBEHHbIE anddepeHumnansHble mMaTepwuana no 1
ypaBHeHUs KOHCMEKTY NEeKUNNA.
OCHOBbI ANCKPETHON MaTeEMaTUKK
OnemMeHTbl MaTeMaTn4eCcKom CTaTUCTUKM
WHTerpansHoe ncumcneHue BbINOJSIHEHME
> Yuncrosble pagbl " GeCcKkoHeYHble OOMaLLHUX 1
npounsseneHns NpakTU4ECKNX
OCHOBbI TEOPUN BEPOATHOCTEN 3aJaHun.
OudbdepeHumnansHoe ncuncrneHne
OBbIKHOBEHHbIE anddepeHumnansHble noaroToBka K
3 | ypaBHeHus KOHTPOSIbHOM 1
OnemeHTbl NMMHenHon anrebpbl paboTe.

OcHoBbl TEOPUN BepOFITHOCTeIZ




MHTeraJ’IbHOG ncymcneHmne noaroToBKa K

4 o 0,5
OCHOBbI ANCKPETHON MaTEMATUKN TECTUPOBAHWUIO.
OudbdepeHupnansHoe ncuncrneHne
Yuncrosble A0bl " GeCcKkoHeYHble

PAA noaroToBka K
5 | npousBeneHus 0,5
- 3K3aMeHy.
OCHOBbI ANCKPETHON MaTeEMaTUKK
OnemMeHTbl MaTeMaTnU4eCcKom CTaTUCTUKM

6 YuebHO-MeTOAMYECKOE U MH(DOPMaALUMOHHOE obecnevyeHne SUCLUMUNIINHbBI

6.1. OcHoBHasa nuTepartypa:
OCHOBHOM 311EKTPOHHbIN pecypc
1.Kpemep, H. . Matematuka gnsa konnegxen : yuebHoe nocobve ansa cpegHero
npodpeccunoHansHoro obpasosanns — Mockea : MagaTtenbcteo KOpant, 2022
https://urait.ru/viewer/matematika-dlya-kolledzhey-489379#page/1
MNeyaTHas yyebHasa nutepaTtypa
Anrebpa u Havana wmaTematmyeckoro aHanu3a. 10-11 knaccbl: y4yebHUK Ons
obweobpasoBaTtenbHblX OpraHu3auui: 6as3oBblin U yrnybneHHbin yposHu /[ L. A.
Anumos [n gp.]. - M. : lpoceewweHune, 2019, 2021

YyebHO — MeTOAMYECKaA nuTepaTypa
1.Matematuka : npaktmkym /[ E.WN. ®omMuHbIX. — MuHck : PUMO, 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

5. Ocunexko, C. A. SnelvleHTbl BbICLLEN MaTeMaTukm : yyebHoe nocobue . — Mocksa ;
BepnvH AupekT-Megua, 2020
https://biblioclub.ru/index. php’?paqe book view red&book id=571231

6.2.[lononHuTenbHasa nuTepaTtypa
1. Kpatkmn kypc Bbicwen matemaTukm: y4debuuk / K. B. banguH, ©. K. BanguH,
B. V. Oxedpdans ap. — MockBa : [HawxkoB u K°, 2020
https://.ru/index.php?page=book view red&book id=573171
-MeTogu4yeckoe n nHcpopmaumoHHoe obecnevyeHne AUCLUNIUHBI

6.3 lMepe4yeHb y4e6HO-Memoou4yecKo20 obecrneyvyeHus ans
camocmosimenbHoOU pabombi o6y4aroujuxcsi
1. MwupowwuHa, WN. E. Matematvka : mMeToguYeckMe YyKa3aHUs K BbINOSTHEHUIO
camMoCToATENbHOM paboTbl Ana obyyatowmxca 2 Kypca no cneuuanbHoctn 18.02.12
TexHonorna aHanUTUYeCcKoro KOHTPONa xumuyecknx coeguHerun / . E. MupowwuHa ;
BI'YUT, ®akynbTeT cpegHero npodeccunoHanbHoro obpasoBanHus. - BopoHex, 2021
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/4640
2. MwupowwuHa, W. E.MaTtemaTtuka : MeTOoOuYECKME YyKasaHUA K NpPOBEOEHUI0
NpakTUYeckux 3aHaTurm gna obyvawowmxca 2 kypca cneumanbHocten CMO 18.02.12
«TexHonornsa aHanuMTUYeCcKoro KOHTPONSA XMMn4ecknx coeguHeHnny / V. E. MupowmvHa ;



https://urait.ru/viewer/matematika-dlya-kolledzhey-489379#page/1
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://biblioclub.ru/index.php?page=book_view_red&book_id=571231
https://.ru/index.php?page=book_view_red&book_id=573171
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/4640

BI'YWUT, ®akynbteT cpegHero npodeccnoHanbHoro obpasoBaHusa. - BopoHex,
2021http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/4638

6.4 MNepeyeHb pecypcoB MHPOPMALUOHHO-TENIEKOMMYHUKALUOHHOWN CeTU
«UHTepHeT», HEOOXO0AUMBIX AN OCBOEHUA AUCLUNIUHBLI (MOoAayns)

HanmeHoBaHue pecypca cetn «MHTepHeT» ONEKTPOHHLIN agpec pecypca

«Poccutickoe obpasosaHuey» - ghedeparbHbil | https.//www.edu.ru/
rnopmair

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

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

UHgpopmayuoHHasi cucmema «EOQuHoe OkHO | http.//window.edu.ru/
oocmyna K obpa3ogsamesibHbIM pecypcam»

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

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

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

OrekmpoHHasi UHgopmayuoHHO- | https.//education.vsuet.ru/
obpasosamernbHass cpeda @OIBOY BO
«BIr'ynit

6.5 TllepeyvyeHb WH(GPOPMALMOHHBLIX TEXHONOIMNA, WUCNONb3yeMbIiX MNpuU
ocyllecTBNeHUM obGpasoBaTenbHOro npouecca MO AUCLUUNIIMHE, BKIOYasn
nepeyeHb MNpPOrpamMMHOro obGecneyeHUss U MUHEPOPMALMOHHbLIX CNPaBOYHbIX
cucrtem

MpyM  un3yydeHUM AUCUMNIIMHBI  UCMONb3YeTCa nporpammHoe obecneyeHue,
coBpeMeHHble npodeccnoHanbHble 6a3bl AaHHbIX U MH(OPMALMOHHbBIE CNpPaBOYHbIE
cuctembl: QNOC yHuBepcuTeTa, B TOM yucne Ha 6Gase nporpaMMHON nnaTgopmbl
«Cpepna anekTpoHHoro obyyeHus 3KL», aBTomaTuanpoBaHHas MHpopmauynoHHasa 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 AUCLUNIUHbI

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

Mpn 4TeHun nekuyumn, NPOBEOEHUM MPAKTUYECKUX 3aHATUMA U KOHTPOSEe 3HaHUn
obyyaroLwmxcs no AMCUUNINHE UCNONb3yeTCs:

KabuHet
MaTemaTnyeckux
AvcumnnuH (ayg. 5)

MpoekTop Epson EB-W9 — 1 wr,;

KpenneHve npoekTopa MOTONIOMHOE YHMBEpCanbHOe
IC-PR-1t Titanium — 1 wr.;

OKpaH HacTeHHbIn ScreenMedia MW 153x153 — 1wiT;
Hoytbyk ASUSK 73 E 15-2410 M CPU\4096\500\DVD-
RW \ Intel(R) HD Graphics 3000— 3 wT.;

MapkepHaga gocka;

MnakaTbl, HAarNAgHBIE NOCOOUSA, CXEMbI;

Paboure mecTa no konu4ecTBy obyyaroLmxcs;
Paboyee mecTo npenogasatens

Microsoft Windows7
; Adobe Reader XI;
Microsoft Office
2007 Standart;



http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/4638
https://www.edu.ru/
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/

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

KoMnbloTepHsbIn
Knacc ans
CaMOCTOSTENBbHOM
paboThbl, B T.4. ANS
npoeeaeHus
rpynnoBbIX U
NHOANBMAYaANbHbIX
KOHCYynbTauum,
TEKyLLLero KOHTpons
N NPOMEXYTOYHOM
aTtTectaumm
(aya.19)

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

KomnbtoTep B cbope B coctaBe: 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.;

Mynbtumeguna npoektop SANVO PLC —XU 50 — 1
WwT.;

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;
Komnnekt yyebHon mebenu.

ALT Linux Obpa3oBaHue
9 + LibreOffice

,D,OI'IOJ'IHI/ITeJ'IbHO, CaMOCTOATESIbHAA pa60Ta o6yt-|arou4mxc;|, MOXeT OCYLLeCTBIIATbCA Npu
MCMNoJ1ib30BaHUN:

AnbT O6pasoaHue 8.2 + LibreOffice
6.2+Maxima

PecypcHbin ueHTp | KomnbloTepbl co cBOGOAHBIM

OOCTYynoM B CeTb MHTepHeT n

OINEKTPOHHbIMY OMONNOTEYHBIMU 1
MHOPMAaLMOHHO CNPaBOYHbIMU
cucTtemamu.

JNnueHsna Ne AAA.0217.00 ¢
21.12.2017 r. no «beccpo4HoO»

8. OLueHOYHbIe

MaTepunanbl Aans

obyyarowmxcs no AucumnimHe
OueHou4Hble maTepuanbl (OM) ona gucunnnMHbl BKIKOYakoT B cebs:
- NepeYveHb KOMMNETEHUUN C YKa3zaHNeM MHOMKATOPOB OOCTUXEHUS KOMMETEHLMHN,
3TanoB Ux OPMUPOBaHUSA B NpoLIeCcce OCBOEHNSI 06pa3oBaTeNbHON NPOrpamMmb;
- OMMCaHue LLKar OLeHUBaHNS;
- TUNOBble KOHTPOSNbHblE 3adaHUA U WHble MaTepuanbl, Heobxoaumble ANS
OLIEHKN 3HAHWN, YMEHUI, HaBbIKOB;
- MeToguyecKne maTtepuarsl, onpegensowmne npoueaypbl OLeHUBaHNSA 3HaHUN,
YMEHWUN, HaBbIKOB U MPaKTU4ECKOro onbITa.
OM npegcTtaBnsaoTCs OTAENbHBIM KOMMMEKTOM M BXOAAT B cOocTaB pabouen
nporpaMmmbl AUCLUMNIINHDI.

OueHoyHble MaTepuansl

dopmMmupyroTca B

«[MonoxeHne 06 OLLEHOYHbIX MaTepuanax».

NPOMEXYyTOYHOMN

COOTBETCTBUU

artrectaumm

c I BIYUT

9 3aHaATUSA, NPOBOAMMbIE B MHTEPAKTUBHbIX (hopMmax oby4yeHus

Bug Bug
Ne HanmeHoBaHue 3aHATUA(NeKunn, WHTEepaKTMBHOW |TpyaoeMKOCTb,
n/n | pasgena agucumniunHbl npakTunyeckue, dopMmbl yac
nabopaTtopHbie) oby4yeHus

*B dopme

npakTU4eCcKon [MpakTnyeckne
1 Auckyccus 2

NOAroTOBKMU 3aHATUA

OcCHoBbI Teopum




BEPOATHOCTEN

NHTerpanbHoe Mexums WHTEepaKTUBHas 5
ncyncrneHue nekumsi

B . opme TeCcTupoBaHue C
npakThieckon [MpakTnyeckne nocneayowmum

NOArOTOBKM 6
AnemeHTbI NuHeliHoit | SaHa VA aHan1som

anre6pbi pesynbTaTtoB

*B dopme

NpakTn4ecKomn

NOArOTOBKU [MpakTnyeckne KOHpepeHuuns- o
OneMeHTbI 3aHATUSA npeseHTauma
MaTeMaTU4YeCcKon

CTaTUCTUKMN

OnddepeHumnansHoe Nekuus MHTEepaKkTUBHas o
ncyncrneHue nekumsi

*B (popMe npakTU4eckon NoAroToBKU

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



OLIEHOYHBIE MATEPUAIbI
AndA NPOMEXYTOYHOU ATTECTALNU

no AucuunnmHe

MATEMATUKA



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

B pesynbTtate 0OCBOEHWS OMCUUNAUHBI B COOTBETCTBUM C NpPesyCMOTPEHHbIMU
KOMMNeTeHUNAMN 0Oy4aloLWNNCA JOITKEH:

yMeTb:

- pewaTtb npuknagHble 3agadm B 06nactn npodeccnoHanbHom AesTeNbHOCTMU.

3HaTb:

- 3Ha4YeHne MatemaTukm B NpodheccrMoHanbHOW AeATEeNbHOCTM U NMPU OCBOEHUMU
OCHOBHOW NpodeccrmoHanbHon obpasoBaTenbHOM NPOrpaMmsl;

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

- OCHOBHblE MOHATMS M MeToAbl MaTemMaTUYeCcKOro aHanmsa, [OUCKPETHOW
MaTeMaTuK, MIMHENHON anrebpbl, TEOPUN KOMMMEKCHbIX YACEN, TEOPUM BEPOSTHOCTEN U
MaTeMaTMYeCKON CTaTUCTUKK;

- OCHOBbI MHTErpanbHoro n g depeHLnanbHOro NCHNCIEHNS.

Ne Kog CopepxaHue B pesynbTate nsyyeHus y4yebHON AMCUMNIUHDI
n/ | kKomneTeH KoMneTeHunu 06yYaroLLMNCa OOIMKEH:
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
nporpamMmbi;
5 | OK6. PaboTaTb B OCHOBHbI€ MOHATUSA U
KONnnekTnee u mMeToAbl
KoMaHge, 9(ppekTUBHO | MaTeMaTUYECKOro
obwaTbeca aHanusa, QUCKPeTHON
Konseramu, MaTteMaTuk, IMHENHON
PYKOBOACTBOM, anre6pbl, Teopumn
notpebutenamu. KOMMIEKCHbIX Ymcen,
Teopum BEPOATHOCTEN U
MaTeMaTU4eCcKon
CTaTUCTUKMY;
6 | OK7. BpaTb Ha cebs 3Ha4YeHne maTemMaTuKn B
OTBETCTBEHHOCTb 3a npodeccunoHanbHomn
paboTy YneHos AEATENbHOCTU N NpU
KOMaHAab! OCBOEHNN OCHOBHOM
(MOAYMHEHHBIX), npodeccrnoHarnsHon
pesynbTaTt obpasoBaTtenbHom
BbIMOMTHEHUS 3a4aHUN. | NPOrpamMmbl;
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,
nnaHnpoBaTtb Teopun BEPOATHOCTEN U
NoBbILLEHNE MaTemaTuyeckomn
KBanudukaumm. CTaTUCTUKU;
8 | OKO9. OpueHTupoBaTbCs B | OCHOBHbIE NOHATUSA U
YCroOBUAX Yactou | meToAbl
CMEHbl TEXHOSIorMM B | MaTeMaTU4ecKoro
npodeccnoHanbHomn aHanusa, OUCKPEeTHON
DEeATenbHOCTU. MaTteMaTuk, IMHENHON
anre6pbl, Teopumn
KOMMEKCHbIX Ymcen,
Teopum BEPOATHOCTEN U
MaTeMaTU4eCcKon
CTaTUCTUKM;
9 [MK1.1. OueHuBaTb OCHOBbI MHTErpansbHOro U | peLartb NpuknagHbie
COOTBETCTBME AnddepeHunanbHOro 3agaym B obnactm
MeTOOMUKN 3ajayaM | UCYMUCHEHUS. npodeccuoHansHom
aHanusa no AeaTeribHOCTn
AnanasoHy
n3mepsiemMblx
3HAYEHUN N TOYHOCTW.
10 | NK 1.2. Bbibnpatb OCHOBHbI€ MOHATUA U pelaTtb NpuknagHble

onTumMarnbHble METOObI
aHanumaa.

MeToabl
MaTemMaTU4eckoro
aHanusa, OUCKPETHON

3aga4ym B obnactu
npodeccunoHanbHomn
JEeATenbHOCTU




MaTteMaTuk, IMHENHON
anre6pbl, Teopumn
KOMMMEKCHbIX Yncen,
Teopum BEPOATHOCTEN U

MaTemaTuyeckomn
CTaTUCTUKU,

11 | MK 1.3. OueHunBaTtb OCHOBHbIE peliaTb npuknagHole
9KOHOMUYECKYHO MaTeMaTmyeckue MeToabl | 3agaym B obnactu
uenecoobpasHoCTb peLleHna npuknagHbIxX npodgeccuoHansHom
NCrnonb30BaHNA 3agady B obnactum AeATeribHOCTH
MeTOAOB W CpefacTB | NpodeCccruoHanbHom
aHanusa v U3MepPEHUN. | AeATerbHOCTY;

12 | MK 2.1. O6cnyxmBaTtb N | OCHOBHbIE pelaTb npuknagHole
aKcnnyaTupoBaTb MaTeMaTmyeckue MeToabl | 3agaym B obnactu
obopynoBaHue peLleHna npuknagHbIxX npodeccuoHansHom
XUMUKO- 3agady B obnactum AeaTeribHoCTH
aHanuUTU4eCcKnx npodeccuoHansHom
nabopartopun. OEeATEeNbHOCTH;

13 | MK 2.2. MogroTasnueatb OCHOBHbI€ MOHATUA U pelaTtb NpuknagHble
peareHThbl n | meToabl 3agayu B obnactum
MaTtepwuarbl, MaTemMaTU4eckoro npodeccuoHansHom
Heobxoanmble Ansa | aHanusa, OUCKPEeTHOM AeATeribHOCTn
npoBefeHNsa aHanuaa. | MmatemMaTuK, IMHEeNHON

anre6pbl, Teopumn
KOMMIEKCHbIX Yncen,
Teopum BEPOATHOCTEN U
MaTemaTuyeckomn
CTaTUCTUKU,

14 | MK 2.3. O6cnyxmBaTtb N | OCHOBHbIE peliaTb npuknagHole
aKcnnyaTupoBaTb MaTeMaTuyeckue MeTodbl | 3agaym B obnactu
KOMMYHMKaLn peLleHns NpuKagHblxX npodeccuoHansHom
XUMUKO- 3agad B obnactum AeaTeribHOCTn
aHanuUTU4eCcKnx npodgeccuoHansHom
nabopartopuin. AEATENBbHOCTY;

15 | MK 2.4. MpoBoauTbL OCHOBHbIE peliaTtb NpuknagHble
Ka4yeCTBEHHbIN n | MatemaTnyeckme Metoapl | 3agaym B obnactum
KONMYeCTBEHHbIN peLleHna npuknagHbIxX npodeccuoHansHom
aHanu3 3agad B obnactum AeATeribHOCTn
HeopraHM4yecknx n | NnpodeccnoHanbHom
OpraHu4Yeckmnx AeATerbHOCTY;

BellecTB
XUMUYECKUMN
MeTodamMu.

16 | MK 2.5. MpoBoauTbL OCHOBHbIe pelaTtb NpuknagHble
Ka4yeCTBEHHbIN n | MatemaTnyeckme Metoapl | 3agaym B obnactum
KONMYeCTBEHHbIN peLleHna npuknagHbIxX npodeccuoHansHom
aHanu3 3agady B obnactum AeATeribHoOCTH
HeopraHM4yecknx n | NnpodeccnoHanbHom
OpraHu4Yeckmnx AeATernbHOCTY;

BeLlecTB doun3uko-
XUMUYECKUMN

MeTodaMn.




17 | MK 2.6. MpoBoanTb 06pPabOTKy | OCHOBHbLIE MOHATUS U pelaTtb NpuknagHble
pes3ynbTaTtoB MeToabl 3agayu B obnactum
aHanusos C | MaTemMaTn4ecKoro npodeccuoHansHom
NCrnonb30BaHNEM aHanusa, OUCKPETHON AeATeribHoOCTH
annaparHo- MaTteMaTuk, IMHENHON
NporpaMmHbIX anre6pbl, Teopumn
KOMIMIIEKCOB. KOMMIIEKCHbIX Yncen,

Teopum BEPOATHOCTEN U
MaTemaTuyeckomn
CTaTUCTUKU,

18 | MK 2.7. PaboTaTb C | OCHOBHbIE peliaTtb NpuknagHble
XUMUYECKUMN MaTeMaTmyeckue MeToabl | 3agaym B obnactu
BellecTBaMu N | pelueHnsa npuknagHbix npodeccuoHansHom
obopyaoBaHnem C | 3agay B obnactm AEeATENbHOCTU
cobntogeHvem npodeccnoHanbHom
TexHUKn 6e30nacHOCTN | AEATENbHOCTY;

n 3KOJSI0rnM4eckom
6e30nacHOCTMW.

19 | MK 3.1. [MnaHupoBaTb N | OCHOBHblE peliaTtb NpuknagHble
OpraHun3oBbIBaTb MaTeMaTuyeckue MeToabl | 3agaym B obnactu
paboTty nepcoHana | peweHnsa npuknagHbIx npodeccuoHansHom
NPOU3BOACTBEHHbIX 3agady B obnactum AeaTeribHoCTn
nogpasgeneHun. npodeccuoHansHom

OeATerNbHOCTY;

20 | TK 3.2. OpraHusoBbiBaTb OCHOBHble pelaTtb NpuknagHble
Ges3onacHble yCrnoBusi | MaTtemaTndeckme Metoapl | 3agaym B obnactum
Tpyda N | peLleHns npuknagHbix npodeccuoHansHom
KOHTpOnMpoBaTtb 3agady B obnactum AeaTeribHoCTn
BbIMNOMIHEHME  npaBun | NpodeCcCcMoHanbLHOM
TEXHMKU AeATerbHOCTY;
6esonacHocTH,

NPOM3BOACTBEHHON U
TPyAOBOM
ANCLUMNIAMHBI, NpaBun
BHYTPEHHEro
TpyOoBoro
pacnopsgka.

21 | TIK 3.3. AHanusupoBaTtb OCHOBbI MHTErpansHOro U | peLartb NpuknagHbie
NPOU3BOACTBEHHYIO anddepeHUmnanbLHOro 3agayu B obnactum
OeATenbHOCTb NCYUCHEHUS. npodeccuoHansHom
nogpasgeneHus. OeATeribHOCTH

22 | TIK 3.4. YyacTtBoBaTtb B | OCHOBHblE peliaTb npuknagHole
obecneyeHunn n | MatemaTnyeckme Metoapl | 3agaym B obnactum
OoLeHKe peLleHna npuknagHbIxX npodeccuoHansHom
3KOHOMUYECKOM 3agady B obnactum AeaTeribHOCTn
3 PeKTUBHOCTHU npodgeccuoHansHom
paboThbl JEeATEeNbHOCTH;
nogpasgeneHus.

2. MNMacnopT ¢poHAa OLEHOYHbIX CPeACTB NO AUCLUNINHE.
| Ne | Pasgensi | Wupekc | OueHoYHbIe cpeacTBa | Texnonorus/npoy |




n/n | QUCUMNAKUHBI |KOHTponMpyem| HaumeHoBaHue | NeNe 3apaHui egypa
oun OLleHMBaHNA
KOMMneTeHLnn (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
mMaTemaTtmyec KOHMPOsibHOU WwKana
Koro aHanusa pabomsbi
Ok3ameH Ne 3.2.1. YpoBHeBas
LKana
MnK1.1. BbinonHeHue Ne 3.3.2. 3a4yteHo-He
rpakmu4ecKux 3a4TeHO
pabom
, ﬂ:ifgge”” MK3.3. | Hanucanue _ Ne3.4.2. | YposHesas
KOHMPOsibHOU WwKana
ncumncneHme
pabombi
Ok3ameH Ne 3.2.2. YpoBHeBas
LKana
MnK1.1. BbinonHeHue Ne 3.3.3. 3a4yteHo-He
rpakmu4ecKux 3a4TeHO
Y pabom
3 | e HTEerpaneHo NK3.3.  [Hanucanue Ne 3.4.3. | YpoBHeBas
nCuMCHEHme KOHMPOsibHOU WwKana
pabombi
Ok3ameH Ne 3.2.3. YpoBHeBas
LKana
OK7 BbinonHeHue Ne 3.1.1. 3a4yteHo-He
4 mecmogoz0o 3a4TeHO
NcnoBble 2808HUS]
PAAb ! NK3.4. |Boinonxenue Ne 3.3.4. | YpoBHeBas
4 | 6eckoHeYHble
POM3BEACHN rpakmu4ecKux WwKana
a pabom
Ok3ameH Ne 3.2.4. YpoBHeBas
LKana
MK 2.4. BbinonHeHue Ne 3.3.5. 3a4yteHo-He
06 rpakmu4ecKux 3a4TeHO
blebIKHOBeHH pabom
MK 2.5. HanucaHue Ne 3.4.4. YpoBHeBas
5 | audbdepeHun .
AbHBE KOHMPOsibHOU WwKana
ypaBHEHUS pabome
Ok3ameH Ne 3.2.5. YpoBHeBas
LKana
MK 2.6. BbinonHeHue Ne 3.3.6. 3a4yteHo-He
OcHoBbl rnpakmu4ecKkux 3a4TeHo
6 | OMCKpeTHOM pabom.
MaTemaTuUKu Ok3ameH Ne 3.2.6. YpoBHeBas
LKana
OneMeHTbI MK 1.3. BbinonHeHue Ne 3.3.7. 3a4yteHo-He
7 | NIMHENHON npakmu4yeckux 3a4TeHo
anrebpsbl pabom




HanucaHue Ne 3.4.5. YpoBHeBas
KOHMpOosbHoU LwKana
pabombi
Ok3ameH Ne 3.2.7. YpoBHeBas
LwKana
MK 2.7. BbinonHeHue Ne 3.1.2. YpoBHeBasi
KOMMAEKCHb! mecmogoz0o WwKana
8 e uncna 3adaHusi
Ok3ameH Ne 3.2.8. YpoBHeBas
LwKana
OK 3 BbinonHeHue Ne 3.1.3. YpoBHeBas
OK 4 mecmogozo WwKana
OcHoBbl OK 6 3adaHusi
9 Teopun BbinonHeHue Ne 3.3.8. 3a4TeHo-He
BEpPOATHOCTE MK1.2. rnpakmu4ecKkux 3a4TeHo
n MK 2.1. pabom
MK 2.2. Ok3ameH Ne 3.2.9 YpoBHeBasi
MK 3.1. LwKana
SHEMEHTbI OK5 BbinonHeHue Ne 3.1.4. 3a4TeHo/He
OK 8 mecmoegozo 3a4TeHo
10 | o CHATHee OK 9 3adaHus
Ok3ameH Ne 3.2.10. YpoBHeBas
CTaTUCTUKMN
MK 2.3. LKana

3. OueHou4Hble cpeacTBa AN NPOMEXYTOYHOWN aTTecTauum (3K3aMeH)

(TnoBbIe KOHTPOSbHbLIE 3afaHNsA (BKNOYasa TeCThbl) U UHbIE MaTepuansbl,
Heob6XxoAuMble Ansl OLEHKU 3HaHUW, YMEHUW, HaBbIKOB U (UnK) onbiTa
AEeATeNbHOCTN, XapaKTepusyrLwmx 3Tanbl GOpMMPOBaHMA KOMMNETEHLMA B
npowecce 0OCBOEHUA AUCLMUMNIIUHDbI)

3.1. BbinonHeHune TecToBOro 3agaHus.

3.1.1. OK 7. Bpamb Ha ce651 omeemcmeeHHOCMb 3a pabomy 4/1eHo8
KOMaHObI (MoOGYUHEHHbIX), pe3yJsibmam 8bINnosIHeHuUs1 3adaHull.

[1K 3.4. Yyacmeoeamb 6 obecrne4yeHuUU U oyeHKe 3KOHOMU4YeCcKoU
aghgphekmueHocmu pabombi nodpa3odesieHusl.

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

1_1 1

1) n;2) l_ﬁ; 3) 1/2; 4) 1; 5) 1/3; NpaBurbHbIN OTBET: (4).

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

1 1 1

1) 2) - 3) 3/4; 4) 4/3; 5) 1/3; MpaBunbHbIN oTBET: (3).

- 1
3. Cymma ymcnosoro psaa Z @n-1-@n+1) paBHa



1 1
1) "T2n-1;2) " 2n+1; 3) 1; 4) 2; 5) 1/2; MNpaBunbHbI 0TBET: (5).

4. Cymma 4ncroBoro psiga Z (@n-1)- (2n+3) paBHa

__ 1
1) ! 2n—1; 2) ' “2n+3; 3) 1/3; 4) 1/2 5) 1; MpaBunbHbIn oTBET: (3).

n+1

5. Yucnoson paa Zf 100n + 99

1) cxopuTesi n =" ~"; 2) pacxogutes u ="~ ; 3) pacxogutesi n e

MpaBunbHbIN OTBET: (3).

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

lima, =0 lima, =0 lima, #0
1) cxoauTca n =% =7 2) pacxoauTca n ="~ ; 3) pacxogutcs U ="

[MpaBunbHbIN OTBET: (2).

e

7. YvcrioBoii psg o= 4n” +8n+3

lima, =0 lima, =0 lima, #0
1) cxogutca n o= ; 2) pacxoguTcs n o= ; 3) pacxoguTtca n - ;

MpaBunbHbIN OTBET: (1).

. Y
8. Yncnoson pag Z( )

lima, =0 lima, =0 lima, #0
1) cxogutca n n= ; 2) pacxoguTCs U n- ; 3) pacxoguTtca n - ;

[MpaBunbHbIN OTBET: (2).

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

I lima li #0
1) cxogutesi u #2% =0 2) pacxogurest n 2 ~%: 3) pacxogutesi n 0

MpaBunbHbIN OTBET: (3).

2n—1
10. Yucnoson psp = 3" +4

lima, =0 I I 0.
1) cxogutesi u 2% =°; 2) pacxogutes n =% =°; 3) pacxogutes u = *0;

MpaBunbHbIN OTBET: (1).

n

11. Yncnosow psag »=



. a
lim dntt =1 lim dn41 <1 lim - =1

1) cxogutca m "= 2 ; 2) cxoguTca M 9 3) pacxogutca mn "7 ; 4)
lim Jntt 5 q 5
pacxogutca n " 9 [MpaBunbHbIN OTBET: (2).

= (1+n2 Y
12. Yucnosow pag = [““3)

i a 3 an+1
lim— =1 lim 1 <1 lim et _ 1
1) cxoamuTtecamn " 9n ; 2) cxogutea n " da : 3) pacxoautca u " 4. : 4)
lim 224 > 1
pacxogutca m " MpaBunbHbIV oTBET: (1).
y 2
13. Yucnosom psag = n*
.a ¢ N .a
lim — =1 lim <1 lim — =1
1) cxoputesim "7 4 2) cxoputea " @ 3) pacxoauteam T 9 4)
lim Jos1 51

pacxogutca n " 9 [MpaBunbHbIN OTBET: (4).

i 1
14. Yucnosow pag = n-n(m

. a . a . a
lim —L =1 lim 2 <1 lim 2 =1
n—oo a n—oo a -

1) cxoouTtca un n ; 2) cxogutea n T da ; 3) pacxoauTcs u n ; 4)

.. a
lim 2 > 1
n—eo a

pacxoguTca n n [MpaBurnbHbIN OTBET: (3).

Z (1) n+21
15. Yucnosow paa = n’+12

lima, =0
1) cxoguTcsa abCcontoTHO; 2) CXoaUTCH YCrOBHO; 3) pacxoautca n - " ; 4)

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

_1)n+l n-+ 2

16. Yucnosow psaa % n

li =
1) cxoauTCS aBCOMIOTHO; 2) CXOAUTCS YCIOBHO; 3) pacxoautcsi u »% ~°; 4)

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

S 1
o (_1 n+1
17. Yucnosown psa Z In(n +1)

li =

1) cxoauTCS aBCOMIOTHO; 2) CXOAUTCS YCIOBHO; 3) pacxoautcsi u »% =°; 4)
lima, #0 o

pacxoguTca n - . MpaBunbHbIN OTBET: (2).

(_1)n+1 n

18. Yucnosow pag = Vn®+1



lima, =0
1) cxogntcsa abcontoTHO; 2) CXOANTCA YCNOBHO; 3) pacxoanTca m o 4)

n

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

oo n

>

19. Oins paga »= 7" HaWTU HaMMEHbLLWIA HOMEP N, NMPU KOTOPOM BbIMOMHAETCS
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!1
20. Ansa paga g’ 5" HANTN HaUMEHbLUNA HOMEP N, NPU KOTOPOM BbINOJHAETCS
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 ¢ xumMu4eckumMu eeujecmeamu u obopydosaHuem
¢ cobnrodeHueM mexHuUKU 6ezonacHocmu u aKkosioeu4yeckol 6e3onacHocmu.
1. Ckonbko oopM 3annucm MMeeT KOMMSEKCHOE YNCNo?
a)1; 0) 2; 8) 3; r)4
2.Y1o npencraBnsaet cobon umcrno i?
a) Yucno, kBagpaTHbIA KOPEHb U3 KOTOPOro paBeH -1;
6) HYucno, keaOpam Komopoz2o paeseH -1;
B) Yncno, kBagpaTHbIN KOPEHb N3 KOTOPOro paBeH 1;
r) Yucno, kBagpaT KOTOpOoro paseH 1;
3. Kak Ha KoopAnHaTHOWM 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 Ha3BaHWe «MHUMbIE Yucra»?
a) exkapm;
6) Apras;
B) Junep;
r) KapgaHo.
6. B kakoe MHOXXeCTBO BXoAAT Ynucna 5; 3-6i; 2.7; 2i?
a) encTButeribHblE YNCNa;
6) PaumnoHanbHble yncna;
8) KomrinekcHble yucna;
r) MppauunoHaneHble Ynucna

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

OK 4. Ocywecmernsimb Nouck u ucrosib3o8aHue uHgopmauyuu,
Heobxodumoli Ons1 a¢hgheKmu8HO20 8bINOJSTHEHUS NPOghecCUOoHaslbHbIX 3aday,
npogheccuoHasibHO20 U JIUYHOCMHO20 pa3sumusl.



OK 6. Pabomamsb e Kosiiekmuee u KomaHoe, aghgheKmusHo obwamnscs ¢
Konnezamu, pykogeodcmeom, nompebumensmu.
lK 1.2. Bbibupamb onmumasibHble MemoObl aHaslu3a.
l1K 2.1. O6cnyxueamb u akcnyamupoeams o6opydosaHue XUMUKO-
aHanumuyeckux nabopamopuldi.
[1K 2.2. [lo02comaenueameb pea2eHmbl U Mamepuarbl, Heo6xo0umbie Osisi
npoeedeHus1 aHanu3a.
MK 3.1. lMlnaHupoeamb u op2aHu3oebieamb pabomy nepcoHasna
npou3eodcmeeHHbIx nodpa3soesieHull.
1. N3 6yks cnoBa TEOPEMA Hayrag Bbibupatot 5 6ykB. Toraa BeposTHOCTb TOrO, 4TO
13 BbIbpaHHbIX 6yKB MOXHO cocTaBuTb crioBo MOPE, pasHa:
~ 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 TOrO, 4YTO
13 BbIbpaHHbIX BYKB MOXHO cocTaBuTb crioBo BOP, pasHa:
~ 0,14
~ 0,29
=0,43
~ 0,48
4. [1Boe no ovepeam No ogHOMY pasy noadpackiBalOT UrpanbHyo KOCTb. BeivrpbiBaeT
TOT, y KOTOPOro BbinagaeT 6onblue 04KoB. Torga BEPOATHOCTb TOr0, YTO HAYMHAKOLUIA
urpy nobegut, paBHa:
~ 0,08
~ 0,25
=0,42
~ 0,5
5. [1Boe nooyepenHo noadpackiBalOT MOHETY. BbinrpblBaeT TOT, y KOTOPOro paHbLue
Bbinagaet repb. Torga BEpOATHOCTb BbIUIPbILLA UTPOKA, HaYaBLLUM noabpacbkiBaHve
MOHETbI NEPBbLIM, PaBHa:
~ 0,33
~ 0,43
~ 0,05
=0,67
6. [1Boe nooyepeaHo nogbpackiBalOT MOHETY. BbiMrpbiBaeT TOT, Y KOTOPOro paHbLue
Bbinagaet repb. Torga BEpOATHOCTb BbIUIPbILLA UTPOKa, HaYaBLLKM noabpacbkiBaHue
MOHETbI BTOPbIM, PaBHa:
=0,33
~ 0,43
~ 0,5
~ 0,67
7. MoHeTa nopgbpacbiBaeTcs 5 pas. Toraa BeposTHOCTb TOro, 4to repb BbinagaeT no
MeHbLUe Mepe Tpu pasa Nnoapsa paBHa:
~ 0,1
~ 0,2



=0,25

~ 0,3
8. CnyyanHble cobbiTnsa A, B n C He3aBUCUMMbI B COBOKYMHOCTWN 1 BEPOATHOCTU UX
NnosIBNEeHusi, 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 noovepeaHo nssnekaeT waphbl (6e3 BoO3BpaLLEHMS) N3 YPHbI, cogepxallen 3
6enbix 1 4 YepHbIX Wapa. BeiurpbiBaeT TOT, KTO NepBbIM BbIHET Genbin 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
npogheccuoHanbHOU desimesibHOCMU.

MK 2.3. O6cnyxueamb u 3Kcrnjyamupogamb KOMMYHUKauyuu XUMUKO-
aHanumuyeckux nabopamopudi.

3anauqa 1. Menuana sapuaunonsoro paga 11, 13, 13, 14, 15, x,, 18, 19,

21,2425, 25 pasua 17. Torna 3na4ueHne BapHaHTEl X, PaBHO!

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

3anauqa 2. Pazmax sapeHpoBaHndA BapHauHoHHOrO pafa 3, 4, 4.4, 5, 7, §,
10,11, 12, 14, 14 pagen:
g 1)11; 2)4; 3)9; 4) 17.

3anaqa 3. Meauana eapManHoHHOro paga 2, 3, 5,6, 7, 9, x», 12, 13, 15,
16, 18 pagna 10. Toraa 3na4eHHe BAPHAHTEl X7 PABHO:

w 1)11; 2) 10 3)12; 4)9.

3anaua 4. Moaa seappanwonsoro paga 1, 1,2, 2 2 3 3.4, 5,5, 5, x, 7,7,
7,8, 8,10, 11 paena 5. Toraa snasesne x; pagHo:
o 1) 3 2)6; 3) 19, 4) 7.



3anaqa 5. Pazmax papeHpoBaHus eapuaunoHHoro paga—1,0, 2, 3,4, 3,7,
8, 10, 12 14 pagen:

g 1) 15; 2) 13; 3) 11; 4) 3.

3anaqa 6. Menuana eapuaumonsoro paaa 11, 14, 16, 17, 17, 17, 18, 19,
21,22 22 23,23, 25 paBHa:
@ 1) 18.5; 2) 17, 3) 14; 4) 18.

3anaua 7. Paimax sapeupoBaHus BapuauuonHoro paga 2. 3 4 5 5 7.9,
10, 12, 14, xy; pasen 15. Toraa 3na4veHne x;; paBHO:

o 1y 17 2) 13; 3) 15; 4) 11.
3anaua 8. Moaa sapuaunonHoro paga 2,4, 5,7,7,7,9,9, 11, 12 paena:
o 1) 7; 2) 12; 3) 10 4) 2.

3anaqa 9. Menuana sapuaunonHoro paga >, 7, 9, 12, 12, 15, 16, 17, 18,
19, 21 pasna:

o 1) 13 2) 12, 3) 16; 4) 13.

3.2. Jk3ameH.

3.2.1. OK 2. Op2aHu3o8bieamb co6cmeeHHy0 dessmesibHOCMb, 8bI6upamb
munoebie MemoObl U cnocobbl 8bINOJIHEHUS NMPOgecCUOHalIbHbIX 3a0ay,
oyeHueamsb ux aghgpekmueHoOCmMb U Ka4ecmeo.

lK 3.2. Op2aHu3oebieamb 6e30nacHble ycrnosuss mpyoa u
KOHmMposnupoeams 8bINoJIHeHUe npasusi mexHuku 6e3onacHocmu,
npou3zeodcmeeHHoU u mpyooe8ol AucyunIuHbI, NPasusl BHympeHHe20
mpydoeo20 pacrnopsioka.

1. ®yHKUMA ogHom nepemeHHon. Cnocobbl 3agaHusa pyHkuun. Obnactb
onpeaeneHns yHKUNN.
2. Knaccudumkauma dyHKunin. OCHOBHbIE anemeHTapHble yHKuun. ObosHadeHne
dyHKLNN.
Teopus npegenos.. MNpeagen nocnegoBaTesibHOCTM.
Mpepen dyHkumn. Onpenenenne npeaen PyHKUUN.
OcHoBHble Teopembl 0 Npegenax. OAHOCTOPOHHME Npeaensi.
HenpepbIBHOCTb pyHKUMU. TOYKN paspbiBa PYyHKLUN.

o0k w

3.2.2. 1K 1.1. OueHusamb coomeemcmeue MemoOuUKU 3adayaM aHasu3a rno
duana3oHy usMepsieMbIX 3Ha4eHull U mMo4YHocmu.
MK 3.3. AHanusupoeamb npou3eodcmeeHHyro dessmesibHoCMmb
nodpa3odesieHusl.
1. lMNpowussogHas yHKUMK. [Npon3BoaHbIE MPOCTENLLUNX DYHKLNNA.
2. lMoHatne guddepeHumnana yHKLUUN U ero cBoMcTBa. [1pon3BoaHbIE BbICLLMX
NOpPSAKOB.
3. OcHoBHble TeopeMbl AuddepeHUnansHoro ncumncrneHna. Packpbitue
HeonpeneneHHOCTEN.
4. YcnoBust MOHOTOHHOCTM PyHKUMUK. Heobxoammoe n JocTaTovHOoe ycroBue
aKcTpemyma.
5. NccnepoBaHue oyHKUUM OOHOW NepeMEHHOM U NOCTpoeHue rpaduka.
AcuMnTOTbI rpaduka PyHKLUN.



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. HeonpegeneHHbin nHTerpan. CeoncTBa HeonpeaeneHHoro nHTerpana.
2. Tabnuua nHTerpanos. HenocpeacTBeEHHOE MHTErPUPOBAHME.
3. OnpeneneHHbIN uHTErpan.

3.2.4. OK 7. Bpamb Ha ce651 omeemcmeeHHOCMb 3a pabomy 4/1eHo8
KOMaHObI (MoG4YUHEHHbIX), pe3yJsibmam 8bINnosIHeHuUs1 3adaHull.
l1K 3.4. Yyacmeoeamb 6 obecre4yeHUU U oyeHKe 3KOHOMU4YeCcKoU
aghgphekmueHocmu pabombi nodpa3ocesieHusl.
1. Ywncnosble psabl.
2. 3HakonepemeHHble YNCnoBble Psabl.
3. CTteneHHble psaabl.
4. [MpunsHaku cxogumocTu psaa.

3.2.5. 1K 2.4. [f[poeodumb Ka4yecmeeHHbIU U KOJIu4eCmeeHHbIlU aHau3
Heop2aHU4YeCKUX U op2aHU4YeCKUX eeuw,ecme Xumu4eckumu Mmemoodamu.
lK 2.5. [lpoeodumb ka4ecmeeHHbIlU U Koslu4ecmeeHHbIU aHasus3
Heop2aHU4YeCKUX U op2aHU4YecKux eeujecme ¢hu3uKo-xumu4ecKumu Mmemodamu.
1. OnpepeneHve guddepeHumansHoOro ypasHeHus. 3agada Koww.
2. O6blkHOBEHHbIE AnddepeHumnanbHble ypaBHEHUS NEPBOro nopsaka ¢
pas3gensarwuMnca NnepeMeHHbIMU.
3. OpHopoaHble 06blkHOBEHHbIE AnddepeHUMnanbHblie ypaBHEHUSA NEPBOrO
nopsigka.
4. JlnHeliHble 06bIKHOBEHHbIE AnddepeHumanbHble ypaBHEHNS NEPBOro nopsaka.

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

3.2.7. K 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. MeToabl X peLLeHni.

3.2.8. MK 2.7. Pabomamb ¢ xumMu4eckumMu eeujecmeamu u obopydosaHuem

¢ cobmrodeHuem mexHuUku 6e3onacHocmu u 3KoJsio2u4yeckou 6e3onacHocmu.

1. Pa3Butme noHatus ymcna. KomnnekcHble Yicna.

2. [lenctBna Hag KOMMNIEKCHbIMK Yncramm B anrebpaunyeckon dopme.

3. NeomeTpuyeckas nHTepnpeTaumst KOMMIEKCHbIX YNCErT.

4. TpuroHoMeTpuyeckas 1 nokasateribHaa popma KOMMMEKCHbIX YUCen.

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

3.2.9. OK 3. NMpuHumamb peweHusi 8 cmaHOapMHbIX U HECMaHOapMHbIX
cumyayusix u Hecmu 3a HUX omeemcmeeHHOCMb.



OK 4. Ocywecmernsimb Nouck u ucrosis3o8aHue uHgopmauyuu,
Heobxodumolu Onsi 3¢hghekmueHO20 8bINOJIHEHUSI NMPOoghecCcUOHaslbHbIX 3adad,
npogheccuoHasibHO20 U JIUYHOCMHO20 pa3eumusl.

OK 6. Pabomamsb e Kosiiekmuee u KomaHde, aghgheKmuesHo obwamnscs ¢
Kosnnezamu, pykogeodcmeom, nompebumensmu.

lK 1.2. Bbibupamb onmumasibHble MemoOdbl aHaslu3a.

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

[1K 2.2. [lo02comaenueameb pea2ceHmbl U Mamepuarbl, Heo6xo0umbie Osisi
npoeedeHus1 aHasnu3sa.

lK 3.1. lMlnaHupoeamb u op2aHu3oebieamb pabomy nepcoHasna
npou3eodcmeeHHbIx noodpasoesieHull.

1. KombuHaTtopuka. BeiGopkn anemeHToB.

2. CobbITna n nx knaccmudumkaums.

3. Knaccuyeckoe n ctatuctudeckoe onpeaeneHns BeposaTHOCTU CryYanHoro
cobbITus.

4. Cymma n npousBegeHune cobbiTnin. BeposiTHOCTb HE3aBUCUMbIX COOLITUN.

3.2.10. OK 5. Ucnonb3oeamb UHGhOPMayUOHHO-KOMMYHUKalyUOHHbIe
mexHoJ1o2uu 8 npogheccuoHasibHoU dessmesibHOCMU.

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

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

IK 2.3. O6cnyxueamb u aKcnyamupoeams KOMMYHUKayUuu XUMUKO-
aHanumuyeckux nabopamopuldi.

1. 3apgauym matemaTnyeckon CTaTUCTUKN.
2. [eHepanbHasga un BbIGOPOYHAS CTAaTUCTUYECKNE COBOKYMHOCTW.
3. BbIi6oOpo4HbI MeTOA. BblumcneHne YMcnoBbIX XxapakTepPUCTUK.

3.3. BbinonHeHune npakTtnyeckux pabdor.

3.3.1. OK 2. Op2aHu3o8bieamb co6cmeeHHy0 dessimesibHOCMb, 8bI6Upamb
munoebie MemoObl U cnocobbl 8bINOJIHEHUSs NMPOgecCUOHalIbHbIX 3a0ay,
oyeHueamsb ux aghgpekmueHoOCmMb U Ka4ecmeo.

K 3.2. Op2aHu3oebieamb 6e30nacHble ycrnosuss mpyoa u
KOHmMpoJiupoeamse 8bINnoJIHeHUe npasus mexHuku 6esonacHocmu,
npou3zeodcmeeHHoU u mpyooe8ol QucyunIuHbl, NPasusli BHympeHHe20
mpydoeo20 pacrnopsioka.

Bblumcnutb npeaensl yHKUMN:
18n*+n3+21n
—8+3n*—n2
nS+4n3-7n
—-7n-7n3-7n2

li 6n%+7-2n

’ lrnn'_>°°1+n2—2n3

3
4. lim,_.(vn—1—+n)
5
6

1. lim,,_,

2. lim,_.

x2—-6x+3

x2-25
x242x-24

6 2x2+15x+18

. llmx_>5

. lim,



. V2—x-1
7. llmx_>1 m
8. lim,,_.(vVn—3 —+n)

6n%24+7n-2n10

9. lim,_ .
n- 15+n4—%ﬁ33
. X“+x+2
10. lim,,_,_ i1
5n34+3n2-2n
11. lim, ., ————
n=%18+10n3-2n2
. x“+2x—-8
12. llmx_>2 x3——8
13. limy,.(V3n+5—-+vn+5)
x> —64
14. lim,, ———
X4 7x2_27x—4
2—V/x-3
15.  lim,_, =2
X7 x2_49

2n?14+71n-2n°

31-3n202—9n3
3x245x—1

X3 x2_5x+6
17n15+4n23-2n

16. lim,, .

17. lim

18. lim,, .
n=% gpn—12n23+17ns
. Vx+8-3
19. llmx_>1 T

14n5+3n3-52n
7n—-12n3-7n5

20. lim,, .

3.3.2. [1K 1.1. OueHusamb coomeemcmeue MemoOuUKU 3adayaM aHasu3a rno
duana3oHy uaMmepsieMbIX 3Ha4YeHuUll U mo4YHocmu.
lK 3.3. AHanu3supoeamb npou3eodcmeeHHyro dessmesibHoCMmb
nodpa3odesieHusl.
Hatmu npou3eodHbie criedyrowux pyHKyUU:
1. y=25+x3+/3x2 —2x

y = (xg— Sx) x3+9)

_ x2+15

x8

y = 2cosx + 7x? + 458
y = (2x3 + 31)°

_ (x3—4x)
Y = Gt (Vxis)

x%42

Y= ln( 3x2 )
y = 2sin?(2x3 + 3x — 3)
9. y =3x8+ 2x*+4Vx
10.y = sinx + 2v/x — 4x

© N O 0Ok W D

_ 2x7-2x-2
1.y = 2x+2
12.y = 2(2x% + 7x)(x3 — x + 4)
2
1.y =7x+1In (Sizfjx)

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 rpou3sodHyro hyHKUuUU d8ymsi criocobamu:

1. y=x3+2Vx + 2x
2. y=x>+x3—x
3 y=4x?—x3+22

3.3.3. I1K 1.1. OueHusamb coomeemcmeue MemoOuUKU 3adayaM aHasu3a rno
duana3oHy usMepsieMbIX 3Ha4eHull U mMo4YHocCmu.
MK 3.3. AHanu3supoeamb npou3eodcmeeHHyro dessmesibHoCMmb

nodpa3odesieHusl.
Hantn HeonpeaeneHHble nHTerpans.l:

dx
K I\/Eiz+3\/¥i
2) [(2—x) " dx
3) I(Z —xedx

Bbluncnutb onpepneneHHble NHTerparnbl:

9
X
1) | —dx
1vVx+1

3.3.4. OK 7. Bpamb Ha ce6s1 omeemcmeeHHOCMb 3a pabomy 4/1eHo8
KOMaHObI (MoG4YUHEHHbIX), pe3yJsibmam 8bINnoJsIHeHUs1 3adaHull.

[1K 3.4. Yyacmeoeamb 6 obecre4yeHuUuU U oyeHKe 3KOHOMU4YeCcKoU
aghgphekmueHocmu pabombi nodpa3ocesieHusl.
BbinucaTtb Tpu NepBbIX YnieHa 1 uccrnegoBaTb CXOAUMOCTb YNCIOBLIX PAOOB:

n=w g

1.a) n=1771.
Breplin+1))
2.a) #=l (2n}! ;

e 3m+2

E—
3.a) ?2=1f/ﬂ_5)-j;

o 22?2

b

4. a) n=1f-(B+1)1.

M= 3?3"'1

E -
5. a) H=1_?1."[/?1+1);

) —
6) n=1(ﬂ4 +4)2
H=°°|3mﬂ|

2
6) " Jn?

= 2
ARz R

2
6) "7 in”

n=w g

6) n=1n° +1.

Hantn obnactb cxogumocTu 1 npoBepuTb CXOOUMMOCTb Ha NpaHuULax nHTepBana:



e n mimﬁ(x—uﬂ

Z: 1. .
1.a) # -12n— 1 . 6) n=15" 1(H-+1);
n= mg?ﬂ ]. ?‘2 n=mom SEH(X_S)?E
2 a) " 15?124 6) }2=1(?12+1)23H_1;
s LT L
o 1\/_@ +1), 6 »1 (2n-1)4""1
i V5" 5" "o (n +2)52” o1y
S+l
4.2 712" (n? +1). 5) #=! (2n° +3 270" ;
?3=‘I'ﬂ..l'-2'>3-hxﬁ i(.ﬁf’l +2)(I 2)
5. a) n=1 (ﬂ+5)-'ll; 6) n=1 {/H +1)32,:g ,

3.3.5. K 2.4. [l[poeodumb Ka4yecmeeHHbIU U KOJIu4eCmeeHHbIlU aHalu3
Heop2aHU4YeCKUX U op2aHU4YeCKUX eeuw,ecme Xxumu4eckumu Mmemoodamu.

IK 2.5. [fpoeodumb ka4ecmeeHHbIl U Koslu4ecmeeHHbIU aHasus3
Heop2aHU4YeCKUX U op2aHU4YecKux eeujecme ¢hu3uKko-xumu4ecKumu Mmemodamu.
Hantu: a) obwee pelwweHne gudpdepeHumnanbHOro ypasHeHus; 6) yactHoe pelleHne

AnddepeHunanbHOro ypaBHeHNS, yooBneTBOpstoLWee HavyanbHbIM YCITOBUAM

yixg) = ¥,
P2y g T _
1. a) sin y cosxdy = oSy sin xdx 6) Y x 7 cost y(E)_?r
3
(1+y2)dx—(2y+ﬂ'i+y2](1+x)3dy=ﬂ
2. a)
/ 1
v - yigr=—— y(0)=0
6) cos X
1
! ! fox = 0)=1
a)J’—x}’ =1+.x2_}’ )y — Vig P~ »(0)

- 1
RV Yy ==
4. a) x}’(l"'.xz)yf:l"'yz 6)y + X _}’ e yd) £

HanTtun obuwee peweHne anddepeHumanbHOro ypaBHeHNS

2,0 ! yﬂ+2y’r—[} i ! £ !

— - - X _ _
1.xy_(V)2 2.7 X 3 le+1ly"+y'=0 , yamx=y
Pewntb ogHOpOAHbIE NUHENHbIE AN depeHunanbHble ypaBHEHNA BTOPOro nopsaka. B
NyHKTE a) HAaUTK YaCTHOEe peLLeHne Npu 3afdaHHbIX HavarnbHbIX YCNOBUAX

Y=y, Y=y

1 a)lzy”+5y’=ﬂ y(0)=2 3'(0)=2



6 99 -6y +y=0 _ 5" -6y +5y=0

s o ¥ OV HE=0  yO@=2 yO)-
i f i f

6) 16y +8y +y=0 5) ¥ -6y +13y=0

bad =0 HO=2 Y O=-3

6) 16y" +243" +9y =0 ) y' -4y’ +13y =0

na ¥ T30 O=1 Y06

6) 9yﬂ+6y’r+y=ﬂ ) y’r’r+9y=D

3.3.6. TIK 2.6. [lposodumb o06pabomky pe3ynbmamoe aHas/iu308 ¢
ucriosib308aHuUeM arnrnapamHo-rpo2paMMHbIX KOMI/IEKCOB.

1) OaHo oBa MHoXecTBa A={a,12), B={a.2.1) BblumcnuTb:
Am A=

Ao A=
AVE =
BVA=
Ax 8=
BxA=

2) 4= (22-1jnen} 5={-1012 3 4 — smo mHoxecmeo Heuémmsix

HamyparibHbIX YUCersI: 4={1,35 ., 2”_1=“'}. Bblumcnuthb:
A B=

A B =
AVE=
Ay A=
A= B =
Bx A=
3) A=(-2.3),B= [- 1, +c0)
A B =
Ao B=
AVE =
AVA=

. Bbluncnutb:

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

tas(2 ) B2 (5 5)

2.A=( 5 ) e=(,79)



3 2 1 2 3 3
3.A=(1 _5 —4), B=(38 z)
2 5 5 22 5
4 3 6 772727
4.A=(3 5 4 ,B=(21 0)
537 1135
5 A= (—5 1)’8‘( —3 2)

1 9 4 3 2
7. A= 1 8§ 9|, B= 5 5 1
4 3 2 8§ 5 1
3apaHune Ne2. BbINnONHUTL yKa3aHHble AeNCTBUA:
0

)
)

1
1. 5B-A+3C, ecrin A=(2>, B=

9 7
2 A2 (5 3 (-9 -3
2. B-A™B, ecrmA=( ", 7). B=(7 )
I 2 ] =5
3. B+2A-5B, ecnu A=<0 4), B=<—3 7)
5 -7 6 0
2 _3
4. 0,5A+5B-3A, ecnn A=(—5>, B=(—9>
8 5
1 2 s
5. B-3A+5B, echA=<3 4), B=<2 0)
LY AN e s
6. 7TA+2B-5A, ecm A=(; 7 T1).B=(", . )
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 | -5
1. A=(7 -5 8>,A=(—7 3 7)

]—3_35 3 ) 5—2 I =2
2. A=(3 5)’ B=(_3 7)

3 5 _g

5. A=l 7 -1 o |B=[0 -3 5)
1 5 1/ \-4 2 -9

6'A=(3 0)’B=( 0 —1 )

7. A=3 -6 8), B=(—5
7
3apaHue Ne4. Bbluncnutb onpeaenuTenu criegyrowmx MmaTpuu:



1 6 1 -5
1 -5 —6
1.a)|:2 _75| 6)|-9 7 8| &l 2 o &
5 2z -7 L33 1.8
—3 6 -2
7 -5 6
1 2 6 4 7 3
2.a)|12 22| 6)5 _2;3)7 5 8 9
- 0 1 -1 3
3.a)|§‘;6)—4 8 7| |5 2 1 2
5 3 7 7 3.1 3
- 6 —7
2 -7 3
4.a)_56(;6)1453)%?(5)_22
PR T A
6 -5 1 -
5a)i_47| 6)lo -9 2[ &> § 5 7
7 5 7 2 78 2
~1°-1 8 4
1 5 -9
1 2 2 -1 7 5
6.a)|5 9| 6) 192 23 8|5 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 YpaBHEHUMI OABYMS

cnocob6amu (MaTpu4HbIM 1 MeToaom Kpamepa):
dx—y+iz =8

13x—Sy+z=-4

| dx—Ty+z=5

(Bx+2y+z=2

sx—yv+2x=-1

| 3x+2y+z=3

Ax—iy+ix=2,

Adx—Sdy+2z=1,

3. Sx—by+dz=13

dn—x +rx, =1
Il +2I2 _.r3 = 2,
3x =3x +x =1

4,
x+2y—z=1
12x—y+z=0
3x+y=1

5. !

~

x—2yv+4z=3

2x+y—6z=2

3x—by+z=-2



M4+ —xn=0
dxm—dx+ =73,

7. - =—4

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

OK 4. Ocywecmernsimb Nouck u ucroJsib3o8aHue uHgopmauyuu,
Heobxodumol Onsi 3¢hghekKmu8HO20 8bINOJIHEHUS NMPOoghecCcUOHaslbHbIX 3adad,
npogeccuoHasibHO20 U JIUYHOCMHO20 pa3euUMusl.

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

lK 1.2. Bbibupamb onmumasibHble MemoObl aHaslu3a.

I1K 2.1. O6cnyxueamb u akcnyamupoeams o6opydogaHue XUMUKO-
aHanumuyeckux nabopamopuldi.

[1K 2.2. [lo02comaenueameb pea2ceHmbl U Mamepuarbl, Heo6xo0umsbie Osisi
npoeedeHus1 aHau3a.

MK 3.1. lMlnaHupoeamb u op2aHu3oebieamb pabomy nepcoHasna
npou3eodcmeeHHbIx nodpasoesieHull.

1. B yemnumoHaTe Poccun no pytbony yyactesytoT 16 komaHg. Ckonbkumu cnocobamm
MOXeT onpenennuTbCsa TporKa npu3epoB?

2. N3 xonoapl, copepxawen 36 kapT, BbiHYNM 10 kapT. CKONbKMMU pasnnyHbIMU
cnocobamm 3TO MOXHO caenaTtb? B CKOnMbKMX criydyasx cpeam 3TUX KapT OKaXeTcs XoTA
6bl 0auH Ty3? B CKONbKUX CriyYasix OKaXKeTCH PpOBHO OAWH Ty3?

3. Ckonbkummu cnocobamm 8 4enoBek MOryT BCTaTb B o4epedb ApYr 3a Apyrom?

4. CKOmnbKMMM cnocobamm MOXXHO pacCTaBUTb Ha KHUXXHOW nornke 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 aHIMUACKNA 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 NpeacTaBnsalnTCAa NOCNeaoBaTeNlbHOCTAMM TUPE U TOYEK.
Ckonbko cMmBoOnoB noTpebyeTcs, 4Tobbl 3akogmMpoBaTh GyKBbI pyccKoro andgasura?
8. KakoBa BEpPOATHOCTb BbIUrpaTh XOTs Obl OAWH U3 NPU30B B CMOPTIIOTO?

3.4. HanncaHme KOHTPONbHON PaboOThbI.

3.4.1. OK 2. Op2aHu3o8bieamb co6cmeeHHy0 dessimesibHOCMb, 8bI6Upamb
munoebie MemoObl U cnocobbl 8bINOJIHEHUSs NMPOgecCUOHalIbHbIX 3a0ay,
oyeHueamsb ux aghgpekmueHoOCmMb U Ka4ecmeo.

1K 3.2. Op2aHu3oebieamb 6e30nacHble ycrnosuss mpyoa u
KOHmMpoJiupoeams ebInoJIHeHUe npasus mexHuku 6e3onacHocmu,
npou3zeodcmeeHHoU u mpyooe8ol AucyunIuHbl, NPasusl BHympeHHe20
mpydoeo20 pacrnopsioka.

1 BapnaHT 2 BapuaHT

Bbluncnute npegensol Bbluncnute npegensol
dyHKUNN: dyHKUNN:

1  18n*+n3+21n 1  9n®—4n®+4n

lim im
no~x —8 4+ 3n* —n? n-=5n + 3n% — 24ns



2  2n13-15-3n

now 81 + 6n10 + 2n12
3 . —2n?+4-—n

im———-—
n-»n+n’ — 2n8

4 Tlli_r>1}°(\/n2—1—\/n2+2)

5 . x?—-2x+1
xgg ixz——l
6 .
}cllg 2—x
7 x-1-2
lim——
x->5 x—5
3 BapuaHT
BbluncnuTb npeaensl
dyHKUNN:
1 . 5n3 + 3n? — 2n
nos 18 + 10n° — 2n?
2 . n® —13n%? — 3n
s 8 + 6m + 2n?
3 - 6n?+7-2n
b 1+ n%—-2n3
lim(VZn —5-— \/3n)
n—e
x3—3x%+x
0 x* + 2x2
6 o x?+3x—-1
x--1 x3+1
7 . x% —/x
im
x-1 1-{}
5 BapuaHT
BbluncnuTb npeaensl
dyHKUNN:
1 ~ 55n*+31n?2—n
nses 2n + 10n* + 3n?
2 2n»+13n'%2-3n
lim
n-« 8n + 6n* + 2n23
3 - 6n°+7n°>-32n
nos 10 + 2n7 — 30t
lim(vVn —3 —+/n)
n-e
. x?—6x+3
XHE x%?—-25
6 . 2x2—11x—6
26 3x2 — 20x + 12
7 x?—2x
lim ——
Xo24/x2 + 6x — 4
7 BapuaHT
BbluncnuTb npeaensl
dyHKUNN:
1  14n>+3n3-52n
lim

now 7n — 12n3 — 7ns

2 . n® +4n3 —7n
ns —7n — 7n3 — Tn?
3  4n®—-6n%+2n

nos 1+ 3nil + 4nt
4 lim(V3n+5-vn+5)

n-w

5 . x?+2x—38
;E% x3——8
6 . 4x% — 3x
;Egzxz——9x
7  2—-4x-3
lim —————
x->7 x4 —49
4 BapuaHT
Bbluncnntb npegensi
dyHKUNN:
1 . 5n° —13n? — 2n
Ry 2n + 3n* — 2n°
2 . 4n” +n° — 3n
Ry n—31n%>—n3
3 n'3 +4n8 — 2n

lim
noo4n — 3n2l + 7n3

b (V=1 Vi)

o 4x3 —3x%+x
lim
x—0 2x
6 . x3 — 64
e 7x%2 —27x— 4
7 Jx-2-1
lim———
x»3 x—3
6 BapuaHT
Bbluncnnte npeaensl
dyHKUNN:
1 ~10n°t 4+ 2n22 — 20n
b 5n + 10n101 — 9n22
2 7n3%2-3n21-32n
noe 4n + 6nll + 21n?
3  6en**+7n-2n1
lim

n-w= 15+ n* —2n33

7111_1330(\/5— Vn+4)

. x2+x+2
xi@l x3+1

6 . x?+2x — 24
x>0 2x2 + 15x + 18

7 . Vx+1-1
im—
x~0+/x2 + 16 — 4

8 BapuaHT

BbluncnuTb npegens

dyHKUNN:

1 - 5n3+43n%?2-2n

1
o 18 + 1013 — 2n2



2 . nl* —3n* - 3n 2
nl—I>I}° n+ 6n3 + 2n’
3  2n"+45-2n°
im
no~ 11 + n27 — 25n°
4 lim(\/Sn—\/Zn—Z) 4
n—oe
_ x%—4
li
x-2x2—5x+6
6 . x%—4
xlglz 3x2+x—10
7 . V2—x—-1
im——
x-14/5 —x — 2
9 BapuaHT
Bbluncnntb npegensl
dPyHKUNN:
1 17n'™ +4n%2 - 2n
nss 81 — 12n23 + 1705
2 2nt0% —37n%** — 7n 2
lim
no» 5n — 16n83 + 2n77
3  —14n'" +8n° - 2n®
lim
ns~ 101 4+ 8n27 — 5n%°
lim(\/n -3 - \/Zn)
n—oe
. 2x%>+3x—3
o5 3%2 1 10x + 3
6 . x?+3x —28
4 X3 — 64
7 Vx+8-3

1

o A~ ODN

lim
x-1 x—1

3

- n®—-13n°2-3n
NI 85— 2n10 § 6n2

- 2n*1+71n—2n°
7111_1}30 31 — 3n202 —9n3
lim(Vn+3 —vn -2)

}cl—I}}) x% —x
6 . 3x% 4+ x
A 4x2 —5x+1
7 Vx+25-5
im—————
x=0 X2+ 2x
10 BapuaHT
Bbluncnutb npegensol
dPyHKUNN:

—28n°1 4+ 8n° — 2n

s 7n + 2n13 — 14n51
o 2n1* —9n78 4 3n

lim
n-~9n + 6m87 + 25n17
4n7 + 2n5 — 2nsS

nos 121 + 7n27 — 25n7°

lim(Vn +3 — V2n)

. 3x2—2x—40
leI(l) x2—3x—4
. 3x2+5x—1
3 x2—5x+6
v9+x—3

lim >
x-0 X<+ X

3.4.2. [1K 1.1. OueHusamb coomeemcmeue MemoOuUKU 3adayaM aHasu3a rno
duana3oHy uaMmepsieMbIX 3Ha4YeHuUll U Mo4YHocmu.

MK 3.3. AHanu3supoeamb npou3eodcmeeHHyro dessmesibHoCMmb
nodpa3odesieHusl.
BapuaHT Ne 1.
Hatimu npou3eodHbie credyrowux Haitimu npou3eodHbie crnedyrouwux
pyHKUUU:

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

_2x*+25
NPT
y = 3cosx + 4x? +7
1
y = ;(x3 + 3x)7
C(x*=2)% - (x? - 2x)°
B (x +5)2
_ x3 + 2x
Y=\ e =3
y = 2sin?(2x3 + 3x — 3)
Bbiyucniums npou3eolHyro

BapuaHT Ne 2.

pyHKUYUU:
1
1 y=2x5+2x4—3x2+x+17

2 y=(x>+7)(2x3—7x)
x> -5

3 =

Y= ox+3
4 y=2sinx+x—4
5 y=(x3—x+3)°

1

6 B (7x4_x2)3 . (Exz _ 2)6

Y= x+5

. _ x%2 42
y=m 3x2

8 y=sinS(x+3)
9 Bbiqucsiumb npPou3eo0Hyr PyHKUUU




¢yHKyuu deymsi cnocobamu:
y =2x3—4Jx +2
BapuaHT Ne 3.
Hatimu npou3eodHbie credyrowux
pyHKUYUU:
1 y=3x%+2x*+4Vx

2 y=(x*+x+33)(x3>—x3-12)
3 _—2x3 -2
Y= Tkt 2
4 y=tgx+8/x—4x2+9
5 y=(x3+x°-31)8
6 vo (x3 — 4x)
y_(x+x2)-(M)

N

5 (x2+2x )
y=3x*—x+In

x2+1+x3
8 y=—ctg®(x?*+5)
Bbiyucniums npou3eo0Hyro
9 ¢yHKYyuu deymsi cnocobamu:
y =4x? —x3 422
BapuaHT Ne 5.
Hatimu npou3eodHbie credyrowux
pyHKUUU:

1
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%)°
(x3—2x2—-1)3- (x2+1)8

a A~ WO DN

6 =
y 2x — x2
. iy x%+2
y=em x2 -2

8 y=tg°2x—3)
Bbiyucsiums npou3eolHyro
9 ¢byHKYuu 0symsi cnocobamu:
y =2x%—2x?+5
BapuaHT Ne 7.
Hatimu npou3eodHbie crnedyrowux
pyHKUUU:
1 y=—x"5+8x2++10x—11
6
2 y= (xE—Sx)(x3 +9)
x?—1
x+8

4 y=cosx+Vx—x+4
y=x*+(5+2x3 —x)5

3 y=

(3]

deyms cnocobamu:
y =x3+2Vx + 2x

BapuaHT Ne 4.
Haitimu npou3eodHbie crnedyrouwux
pyHKUyUU:
4
1T y=x24x5+4x+V17
2 y=(x*"+x)(2x%*—x)
2x7 —2x — 2
3 y e EEE—
2x + 2
4 y=sinx +2Vx —4x
5 y=(2x3+31)°
6 (VxZ+4)- (x2 —x—1)3
Y= X + 5x2
. 5x2% + 2x
y—7x+ln< 211 )
8 y=2tg"(x*+x)
Bbiyucniums npou3eo0Hyr0 ¢hyHKUUU
9 Jdeyms cnocobamu:

y=x*+x3—-x

BapuaHT Ne 6.
Haitimu npou3eodHbie crnedyrouux
pyHKUYUU:

1

a A~ WO DN

8

9

y =x°478x% —3x1 + 107 + &*

y=202x*+7x)(x3 —x +4)
x?+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+n(——

xZ

y = cos*(x? — 3x)

Bbiyucnums npou3eodHyro hyHKuUU
deyms cnnocobamu:

y =54 —x3—6yx

BapuaHT Ne 8.
Haitimu npou3eodHbie credyrowux
pyHKUUU:

1
2

y =25+ x3 +/3x2 — 2x
y=x?=7x—1)(-2x3—x+9)

_x2—5+\/§

Y X
y = ctgx + 2x — 4tgx
y=(x3—v/x—11)*



(3+x2)3
Y= x+5)- (22 +x)*
e
y = ln< 21 )
8 y=2sin®(Vx+1)
Bbiyucsiums npou3eolHyro

9 ¢yHKyuu deymsi cnocobamu:
y = 2+x + 2x + x3

(%x4 + x)°
(x*+x2-2)3-(2x+2)
x3 + 22
! y:ln<x2—x+1>
'8 y=—cos*(x?)

Bbryucnums npou3eodHyr0 pyHKUuUU
9 deyms cnocobamu:

1
y=;—4\/§+x2

6 5=

3.4.3. [1K 1.1. OueHusamb coomeemcmeue MemoOuUKU 3adayaM aHasu3a rno
duana3oHy uaMmepsieMbIX 3Ha4YeHuUll U Mo4YHocmu.
lK 3.3. AHanu3supoeamb npou3eodcmeeHHyro dessmesibHoCMmb

nodpa3odesieHusl.

I Hafityu neonpepenedusie HHTErpaaw (B zapaHuax 1—5

]‘JE‘E}"J]bTHThI HHTEerpHpOoBaHHA
BAHHEM ) .
1.1 SL"‘;__i"m
wp
. (Ietacosy,
2
T -
1.5. 5 A0 g,
X
i 'l'l,.|'ll.t'
1.7. 5(-1.-,::-—_;“ +3) dx
1.9. SL“ V2 g
65 -2
L11. S“‘*“' 2Ty
6~
1.13. S(f___"—:a)dx
:Ill'xm
1.15. S(ﬂ* +Ex3—4)dr
1.17. g(ﬂx*—ﬂ-\”ﬁx‘*-f

%) ax. 1.18. i

NPoBEpHTL Andeperuupo-

95 + 3 — |
1.2, 5 5 dx.
1.4 52‘*';‘1__{“ +3
."..:'lll';‘
A I|'
1.6, S“ Wty
Cyx
1.8. SE"s"‘”E_“f'm
i
1.10. S?""_' Vg,
X
1.12. S(r\,-"?——,ﬂ— 1).:;!
.|I~I|'xi|

1.14. S V=243,

X

dx,

.I.lr':'i_ M 9
i.16. SLL_J‘S”"’_"'F

5 =
VA5

IE



2.1.

3+ xdx.

2.3. S V(1 + x)?dx.

2.5 x__.
W — xp?

2.7. {(1 —4x)dx.

2.9. {(1 —3x)'dx.

2.11. S 5 — 4xdx.

2.13. S

dx

2.15, {4

"\/2—5x .

2.17 (/1 + 3xdx.

2.

2.2. (/1 + xdx.
2.4, S dx

Vits

2.6. S L
\/J2+x

28. (1 +40)°dx.

2.10. /1 + 3xdx.

202 { =
Vo 4 3x

2.14.5 dx
‘\/3(3—41)’

2.16. S /3 — 2xdx.

2.18. {+/1 + 3xdx.

3
TS o R A P
[ jx-:x' 3.5. S ix:s: 3.0 82 i’rsx'
3;11 2 38 zxd-;i 3 3.9 S 3xdi 1
4 ixs,r -3 5xd-f- 4 3.12. S 4xdi 2
S R TN P 3.1, S 2
- f‘zx. a7 (0. sas (2

4.1. (sin(2—3x)dx.  4.2. {sin(3 —2x)dx.
4.3. {sin(5—3x)dx. 4.4. | cos(2+4 3x)dx.
4.5. {cos(3+2x)dx.  4.6. | sin(4—2x)dx.



4.7. (cos(5—2x)dx.  4.8. |cos(7x+43)dx.
4.9. {sin(8x—3)dx.  4.10. | sin (3 4 4x)dx.
4.11. {sin (3 —4x)dx.  4.12. { cos (4x + 3)dx.
4.13. S cos (3 — 4x)dx. 4.14. S cos (2 4 5x)dx
4.15. { cos (3x +5)dx.  4.16. | sin (5x — 3)dx.

4.17. { sin (5 — 3x)dx.

5
5.1. SV,_”"’- 5.2. |
9x —'3 -\ln'ax?_*_‘i
9dx dx
5.4. S___ 5.5. S_.___
'\‘9&’? -3 \/.:i — gy
dx
. .s.S
5.1 S Wg_ 5 5x' 4+ 3
dx dx
5.10. S____-—_ 5.11. S__
/3 — 5z? 5 + 3
5.13. | Vod 514, | —&
-vlfs_‘:-l'? ..\112"2 9
dx dx
™ AT, S .
5!6 S \1'31 +[ 312+2

4.18. S sin (3x 4 6)dx.

5.3 S dx
Yol sl
5.6 S_“’f__
. - 7;2_4 -
dx
5.9. S—s_xt-s_'t
5.12. S__‘“__.
V4 —T7x*
dx
5.15. SW
' V7 — 24

3.4.4. [IK 2.4. [Ilpoeodumb Ka4eCmeeHHbIU U KoJlu4ecmeeHHbIU aHanus
Heop2aHU4YecKuUX U op2aHU4YeCKuUX eewecme XuMu4yeckumu Mmemodamu.

T1K 2.5. [lpoeodumb Ka4yecmeeHHbIU U KOJITU4eCmMeeHHbIU aHalu3
Heopa2aHU4YecKuUx U op2aHU4ecKux eewecme ¢hu3suko-xumMmu4ecKuMmu Mmemooamu.

BapuaHT N2 1
1. Haumu: a) obwee peweHue
oughgbepeHyuanbHoO20 ypasHeHusi; 6)

yacmHoe peweHue duggepeHyuaibHO20

ypasHeHus, ydosriemeopsiiouee
HayarnbHbIM ycriosusm (xo) = ¥

a) ey a2ty -0

R S Y ¥(2)=1

6) Y xinx
2. Haumu obwee peweHue
oughgbepeHyuarnbHO20 ypasHeHUs!

zxyff: yf

3. Pewumb 00HOPOOHbIE fTUHEUHbIEe

oughgbepeHyuarsbHble ypagHeHUs 8mMopo20o

BapuaHT Ne 2

1. Haumu: a) obwee peweHue
oughgbepeHyuanbHoO20 ypasHeHusi; 6)
yacmHoe peuweHue
oughgbepeHyuarnbHO20 ypasHEeHUs,
yooeriemeopsirouiee HadyasribHbIM

yenosusim ¥ o) = Yo
(yz 2) P 7
a) +3Cy y + X - yYXx =0

! 2x
y +tytgx=——  y({0)=0

6) COSX

2. Haumu obwee peweHue
oughgbepeHyuarnbHO20 ypasHeHUs!

i /
xy + 3y =0
3. Pewumb 00HOPOOHbIE fTUHEUHbIE
oughbepeHyuarbHble ypagHeHUs



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

1. Haumu: a) obwee peweHue
oughgbepeHyuanbHoO20 ypasHeHusi; 6)

yacmHoe peweHue duggepeHyuaibHO20

ypasHeHus, ydosriemeopsiiouee
HayarnbHbIM ycriosusm (xo) =y

a) yf_xyzzzx.}’

f .
6) y + YCOSX =5 X CO5 X

2. Haumu obwee peweHue
oughgbepeHyuarnbHO20 ypasHeHUs1

/
i 2x y
1+ X 2
3. Pewumb 00HOPOOHbI€ rTUHEUHbIEe

oughgbepeHyuarsbHble ypagHeHUs 8mMopo20o

rnopsioka.

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

1. Haumu: a) obwee peweHue
oughgbepeHyuanbHoO20 ypasHeHusi; 6)

yacmHoe peweHue dugpgepeHyuaibHO20

ypasHeHus, ydosriemeopsiiouee
HayarbHbIM ycriosusm (o) = ¥y

L.z i 7 _
a)x 1+y"+yy . fl+x°=0

/
6) ¥ — ytExX = o8 X y(0) =35
2. Haumu obwee peweHue

oughgbepeHyuarnbHO20 ypasHeHUs!

+xiy =y
(1 ) i /

3. Pewumb 00HOPOOHbIE rTUHEUHbIEe

oughgbepeHyuarsbHble ypagHeHUs 8mMopo20o

rnopsioka.

y'+129 +36y =0

y(0)=2

8mopoeo ropsioka.

43" —209 + 25y =0

BapuaHT Ne 4

1. Haumu: a) obwee peweHue
oughgbepeHyuanbHoO20 ypasHeHusi; 6)
yacmHoe peweHue

oughbepeHyuarnbHO20 ypasHEeHUs,
yooeriemeopsirouiee HadyasribHbIM

yenosusim ¥ (o) = ¥y

a) }’(l—xz)d}’ —xﬁl—}’zlf)ﬁ:'“
/ 2x 2x

+ ¥ =
6) y 1+ xi 1+ Ixz
2. Haumu obwee peweHue
oughgbepeHyuasrnbHO20 ypasHeHUs!

i Az

3. Pewumb 00HOPOOHbI€ rTUHEUHbIE
oughbepeHyuaribHble ypagHeHUs
8mMopoeo rnopsioka.

y'-8y'+17y=0

BapuaHT N2 6

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

oughgbepeHyuarnbHO20 ypasHEeHUs,
yooeriemeopsirouiee HadyasribHbIM

yerosusim ¥ 500 = ¥y
a) J:ycix+(l+y2 1+ xdy=0

i _ .2
6)y+23g,f=2x€ & ¥(0)=3

2. Haumu obwee peweHue
oughgbepeHyuarbHO20 ypasHeHUs!

i 24
o (1 TX )J’
3. Pewuumb 00HOPOOHbIE fUHEUHbIEe
oughbepeHyuaribHble ypagHeHUs
8mMopoeo nopsioka.

43" +9y=0

3.4.5. 1K 1.3. OueHusamb 3KOHOMUYECKYHO Uesiecoobpa3Hocmb UCMOJIb308aHUS
mMemodoe u cpedcme aHasu3a u usmMepeHud.
3apaHue Ne1. Cnoxute maTtpuubl A n B, ecnu:

31 0
1.1.A=< 2 =7 4 ), B=

6 5 2

0 8 5 -3
12a-(3 2 ) 8- (4 o)
6 9 2 1



7 40 _ 2 —3
1.5.A= (—z 5 1)’8‘ 1.6.A=(5 —z), B= (_
(—7 —4—1) 1 6
2 -5 0
2 1 0 (=5 —2 -1
17A=(2 5 5), B = 1'8'A'(—6 —7)’ B‘(S
3 -2 4
5 2 —1
41 0
22 1
2 2 —4 21 0
1.9.A=(2 —7 4), B= 1.10 A=(3 3 5), B =
5 4 2 51 1

1 2 5 7 7
_| 5 6 9 _ _ 5 2
111. A= 12 = , B= 1.12. A= 5 1 2 |
1 6 —2 1 2 —-10
4 2 -3 4 7 —13
12 0 g=[ 3 0 -2
0 0 1 2 0 2
1 6 —2 1 2 11
(-7 6 3\ (7 -3 —2 1 3 -1 0\,_ (0
1'13'A'(—6 5 1)’8 (—2 5 2)' 1'14(0 2 3 7)A B (2
3apaHune No2. BbINONHUTL yKa3aHHble AeNCTBUA:
2.1. 2 _(2 —6 (-5 2
2A-B% ecuA=(5 ") B=("7 )
2.2, 6 —4 0o -1
3A+2B,ecrimA = 3-2)|,B= -2 5 )
-1 5 4 0
2.3. _ _ 2 =1 _ 1 2 _(—7 —4
2A+3B-C,ecmA=( 5 ", )B=( _, ).c=(35 g
2.4, 2 _(2-1 _( -7 4
A+2Becma= (07 o) B=( '_2)
2.5. 121 4 11
AB-BA, echA=(2l2>,B=<4 2 0)
123 1 21
2.6. (0 3\ o0 =3 (05 2
A+5B+2C, ecnm A=( ) ).B=(", T).c=(Y5 )



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.

3.13.

41.

2 2 N o (5 3
3A+B2, ecrin A= ) B= ( , ])

—5 3 1 2 3

A%-2B, ecnv A= -3 1 2

-2 3 1

B-A%+2B, ecnu A

! 7), =7 )

4
—1
8
B-2A+2B, ecnu A= ( 9 7) ( 3)
5 3 7 3
BN P e (R

A+5B-0,5C, ecrin A= ( ?) B=(_27 j) C=(,46 _86)

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

A-2B+3C, ecrivt A= (2

on

0 1 -3 -3 4 =2
(5 1 =2 (4 5 1 (7 0 2
A+2B-5C, ecnu A—(3 p 7), B—(g _3 0), C—(I ; _3)
3apaHue Ne3. Hantu npousBeneHne matpuy A u B:
(3 -1 (11 3.2 6 1 4
A= 7o) B3 ) A=( 7 =5 8] A=-
-3 5 3 —
(5 1 (20 3.4. _(I -3 (4 5
A'(z —3)’ B'(o 1)' A'(s 5 ) B'(—s 7)
113 3—1 0 36. (5 3\ p(—9
A= 02 1), B=<0 1 1). A (—8 —7)’ B (8
—-104 2 0 1
-12 3.8. 1 3 5
G-z {57 2)e
-31 0 I -3
3 0 B 340. ,_(2 -6\ r_ (-5
A=(O—1>,B=(;§)(2)) A (3 0)’8 ( 0
-2 5
12 3.12. -3
210\ _(0 —6 5\ p_
A_(311)’B_<§;> A(9 -7 6)’8(5]
(73 (5 1 3.14. 8
A= (5 1)’ - (—1 —8)' A=(9 5 -—7),B= (O)
9
3ap.a3|-me Ne4. Bbl‘-IVICﬂVI'Iib onpep,e;menu cregyrowmx maTpui:
—7 ~7 6 3 —4 -1
A7 15 6)|5 2 -5 gl 4 5 6
-6 8 3 1 2 -1 1
5 -1 3 -5
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4.14. a)|_13 —6|

5 6)

-2

-6 4
5 1
-6 5

1
5
B)2

—6
7
2

-2 1

-6 5
5 2
8 -5
-1 1

3apaHue Ne5. Bbluncnutb cuctemy fiMHEMHbIX ypaBHEHUMW OABYMS
cnocob6amu (MaTpu4HbIM U MeToaom Kpamepa):

5.1. (A+B407=10 5.2.
18A+4E+EC =8
| 154+38+50=10

5.4. X+ y—z=-2; 5.5.
4x-3y+z=1;
2x+ y=35.

5.7. (3x+2y+2z=I; 5.8.
2x-3y-z=3;
kx+y+32=—2.

5.10 x+2y—z=2 5.11
Ax—3yv+iz=2,
Ax+y+z=8

5.13 {2-1:1 -3z, —x3  -5.14

) 4y -3y —bx3 =
3ry +dry +9x; =

x+3y—z=1

2x—y+3z=-1;
4x+2y-3z=12.
(25, + 3%, + 1, =1

131, —x, +2x =1

|7+, — x5 =2
(% +x, +x, =2
qem—x,—br=-1
(x—2v+4z=3

2x+y—6z=2

3Ax—6y+z=-2
dx-x, +rx, =1,
II+EJ.’2 _I3= 2,
in-3r,+x =1

5.3.

5.12

(2x—y+3z=0
13x=Sy+z=-4
| dx-Ty+z=35
(Zx+2y+z=2
sx—y+z2x=-1
|Zx+2y+z=3
Ax—3y+2x=2,
dx—du+2z=1,
Sx—ty+dz=13
24+ 2x —y=2

1 1
—qF—T—3y=95

—bx+y=3

4. MeTogu4yeckue mMaTepuansl, onpeaensirowve npoueaypbl oueHUBaHUA
3HaHWUN, YMEHUN, HaBbIKOB U (UNN) onbiTa AEATENbLHOCTU, XapaKTepU3yrLWmnx
3Tanbl hOpPMMPOBaHUA KOMMNETEHLUN

[ns oueHKn 3HaHUIN, YMEHUIN, HaBbIKOB 06y4YaloLLMXCA N0 AUCUUNNNHE
«MaTtemaTtnka» NpuMeHsIeTCa peuTUHIoBasd CUCTEMA OLEHKM.
1. PenTtnHroBasa cuctema OLEHKN OCYLLECTBNSAETCA B TEYEHME BCEro cemecTpa npu
nposefeHNN ayaAnTOPHbIX 3aHATUN, nokasatenem ®OC asnsaeTcs TeKyLWmnn onpoc B
BMAEe TECTUPOBAHUSA U BbINOSTHEHMS NPaKTUYECKNX paboT, OLeHKa TeKyLen
ycrneBaemoCTu MPONCXOAMT NO YPOBHEBOM LUKane.
Kpumepuu ouyeHKku mecmuposgaHusi

MapameTp

O6yuyatowmiica oteeTun Ha 85-100 % Bonpocos
O6yu4atowmiica otsetun Ha 70-84 % Bonpocos
Obyu4atowmiica otesetun Ha 60-74 % Bonpocos
O6yuyatowmica otsetun Ha 0-59 % Bonpocos

OueHka (6annbil)

OTIINYHO (5)

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

2. BannbHaa cucTema CnyXxuT ANng Nosly4eHusi 3K3amMmeHa no AUCLMNInNHE.
Obyu4atowmiica HabpaBLLMI B CEMECTPE MarieHbKOe KONmM4ecTBo 6annos MOXeT

3apaboTtaTtb gononHuTenbHble 6annbl, oTpaboTaB COOTBETCTBYOLWME pasaenbl

ANCLMNIMHBI UMK BbINOSTHMB 06a3aTenbHble 3a4aHuns, Ans Toro 4Tobbl 6bITb

AonyweHHbIM 4O 3K3aMeHa.

O6yu4atowmiica, HabpaBLUMI 3a TeKyLLyto paboTy HeAOCTaTOYHOE KOMMYECTBO
6annos., T.K. He BbINONHUN BCO paboTy B ceMecTpe No 06 bEKTMBHBIM NPUYNHAM
(6onesHb, odhuymnansHoe ocBoboxaeHne u T.M.) 4onycKaeTcsa A0 3K3aMeHa, 04HaKo



eMy JOMOSfTHUTENbLHO 3a4alnTCcsa BOMPOCHl Ha cobecefoBaHuM No pasgenam,
BbIHOCUMbIM Ha 9K3aMEH.

B cnyyae HeygoBneTBopuTEenbHON cAaym 3k3ameHa obyvaroLlemycs
npeaocTaBnseTcs NpaBo NOBTOPHOM CAAYM B CPOK, YCTAHOBMEHHbIV AN NUMKBUOALUn
akageMunyeckon 3aJ0MKEHHOCTU MO UTOraM COOTBETCTBYHOLLEN CECCUMN.

OK3ameH NpoBOAUTCA B BUAe OTBETOB Ha BONPOCHI U AONOSNTHUTENbHbIX
BONPOCOB.
MakcmanbHoOe KOnM4ecTBo 3agaHun B ounete — 3.

KpuTtepuu 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) Obyyarowmica OTBETUI HE Ha BCE BOMPOCHI, HO B TEX, HA KOTOpble Aan
OTBET He JOoMYyCTWUN OWNBKK

yaoBneTBopuTensHoO (3) O6yuatoLumincs oTBETUN He Ha BCe
BOnpockl, gonyctun 6onee 5 owmbok Hey[0BIIETBOPUTENBHO (2)



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

LUKan oueHKN.

Pe3ynbTathl LLIkana oueHku
obyyeHun MpeameT Akagem| YposeH
(Ha ocHoBe | oueHku | lMokasaTte | Kputepumn oueHMBaHUA | ,yeckas b
OGOOLWWEHHBbI | (NMpoAyKT nb cchopMMpoOBaHHOCTHU 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 O6yuvatowmiica 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 O6yuyatowmiica 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. UIcnonb3oBaTb OCHOBHbLIE MeTOAbI U NPUEMbl 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 Ob6yuvatowwiics otBetun | xopowo | OcsoeH
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 | O6yvalowmnnca otBeTmn
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 OyXranTepCcKoro yyerta gnsa KOHTpons
pe3ynbTaToB U NSIAaHMPOBaHUA KOMMEpP4YeCKOn AeATeNbHOCTU, NPOBOAUTbL y4YeT
TOBapoB (Cbipbs, MaTepuanos, NpoAyKUUU, Tapbl, APYrMX MatepuanbHbIX

LLleHHOCTEeMN) N y4acTBOBaTb B UX MHBEHTapu3aLum.

3HaTb:
OCHOBHbIE
NMOHATUA U
MeToabl
MaTemaTuyec
KOro aHanmsa,
ANCKPETHOM
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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