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1. He.]'ll/l U 3a1a4Y1 JTUCHUIINHBI

enpto u3ydeHust

JUCHUILIHHEI

IKCIIEPUMEHTAIBHBIX JaHHBIX Pa3BEAOYHON re0(hU3HKH.

3amaun M3y4eHUs JUCHMIUIMHBI — 3TO OOy4YeHHME CTYJIEHTOB IpHEMaM H3Yy4eHUs
CHEKTPAIBbHBIX M KOPPEISIUOHHBIX CBOHCTB Te€O(PU3NYECKUX IOJICH, PErpecCHOHHOI0 |
(akTOpHOrO aHanmu3a Mojied, QWIBTPALUU SKCIEPUMEHTAIBHBIX JaHHBIX IPH pa3IMYHON
MOJTHOTE alPUOPHOM MHPOPMALIMK O CUTHAJIAX U TIOMEXaX.

ABIACTCA  OBJIAACHUC

CTYAEHTaMH METOJUKOMN

2. MecTo IMCUMILIUHBI B CTPYKTYpe 00pa3oBaTebHOI POrpaMmbl

JucuuruimHa oTHOCUTCS K yacTé bioka 1 yueOnoro miana, popMupyemMoil yuacCTHUKaMu

06p330BaTeJ'IBHBIX OTHOIIICHHUH. I[aHHBIﬁ KypC, IOMHUMO CaMOCTOSATCIBHOI'O 3HAYCHUS, SABJIACTCA

nocneAyromeil nucuuuimHon s kKypecos: «L{udpoBas obpaborka curnanosy, «udposas

bunbTpanus».

3.IlepeyeHs IIAHMPYEMBIX Pe3yJbTATOB O0y4YeHHs] MO AUCHHUILIMHE (MOIYJI0),

COOTHECECHHBIX ¢ HHAUKATOPAMHU TO0CTUKCHU S KOMIIeTeHI Ui

TPUKIIATHBIX HAYYHBIX 3a/1a4

TIK-4 CriocobeH OTCleXUBATh
JIOCTHYKEHUS B obnactu
TEXHOJIOTHUH  T'€OJOrHYeCKOM
pa3BedKH, BBIABIATH HAa BCEX
CTaIuIX re0JIOTHYECKOM
pa3Benku (TmaHMpoBaHUe,
MIPOEKTUPOBAHKE, JKCIIEPTHAS
OILIEHKA, MIPOU3BO/ICTBO,
yIpaBlIeHHUE)
MepBOOYEPETHBIE
o0ecIieunBaroIe
MaKCHUMaIIbHYIO

3¢ PEKTHBHOCTD
poeCCHOHATBHOM
JESITENLHOCTH.

oreparuu,

[1IK-4.3 AHanuzupyer
3¢ peKTHBHOCTH  paboT 1Mo
00paboTKe ¥ WHTEpIpETAIHU
CKBWKUHHBIX  IeO(pHU3MIECKUX
JIAHHBIX

Tabnuna 1
Kox mo ®1O0C HNHaukaTopsl 10CTHKEHUS IInanupyemMble pe3yabTaTbl 00y4YeHUs] 1O
aucuuimiuie (3YB)
IK-2 IK-2.1 3HATh: CYIIHOCTH IPOOIEM, BO3HUKAIOIINX B
CnocobeH mpuMeHsATh Ha | AHanm3upyeT 3((PEKTHBHOCTD N
Xo/e  TpO(EeCCHOHANBHON  NEeSATENbHOCTH,
MPaKTHKE noJlyueHHsle | pabor 1o  oOpaboTke U
TEOpPETHYECKHE 3HAHUS Ui | MHTEPIpETalMd  CKBRXWHHBIX | OCHOBHBIC (U3MKO-TEXHOJIOTHIECKHE
peanuzanuu HAaY4YHBIX | Te0(U3NUECKUX JTaHHBIX N
. CBOWCTBAa HE(TErazoBoro Iulacta " HX
JOCTHIKEHHH W pelIeHus

W3MEHEHUE TpHU pealn3aluud TEXHOJIOTUuiH
YIJIEBOIOPOIOU3BIICYEHNUS
OTCIJIE)KMBATh

YMeETh: TCHACHIINHU u

HampaBieHuss  pa3BUTUS 3P QEeKTHBHBIX
TEXHOJIOTUH I€0JIOTHYECKON pa3BeIKU

BJIa/IeTh: OCHOBHBIMH METO/aMH, CIOCO0aMHU
W CpEeICTBaMHM  IOJYYEHHs, XpaHEHWs,
nepepaboTKu MH(POPMAILMH, HMETh HaBBIKA
00paboTkM  maHHBIX ®W  paboTel ¢
KOMITBIOTEPOM KaK CpEJICTBOM YIPaBICHUS

nHpOopManueit




4. O0bém MMCUMIIMHBI M BUABI Y4eOHOH padoThl

OO6mmast TpyA0EMKOCTh yU4eOHON TUCIIUTIIHHBI.

Bcero
yacos/ 3a4.e.

Buj yueOHoi1 padoThI Cemectpsl
(01010) 300
7 5
KonraxkTHas pa6ora (Bcero) 30/0,83 10/0,31
B Tom uncie:
Jlexuuu 15/0,41 6/0,16
JlabopaTopHbie pabOThI 15/0,41 4/0,5
CamocTosiTe/ibHasi pa6oTa (Bcero) 42/1,16 62/1,68
B ToMm uncie:
Pedepatsl 12/0,33 32/0,88
IToaroroBka K J1abopaTopHBIM padoTaM 12/0,33 16/0.44
[ToaroToBka K 3a4ery 16/0.44 14/0,38
Buja oruerHocTHn 3a4eT 3a4er
BCEI'O B yacax 72 72
OO0masi Tpy10eMKOCTb 1M CHUILIHHBI BCEIT'O 5 5
B 3a4. eIHHUIIAX
5. ConepxaHue TUCHUNIHHBI
5.1. Pa3gesnl AMCHUILIMHBI U BUABI 3AaHATHNA
J‘;[ HaumenoBanue pa3jaeia ')132:{“ Jla0. 3aH. Bcero
AUCHUILINHBI MO0 ceMecTpaM Yacel 4yacoB
Yacel
1. JluckpeTHble U LU(POBBIE CUTHAIBI U CHUCTEMBI. 6 6 12
MeTo1pI MaTEMaTHUECKOTO OMKMCAHUS U aHAIIN3A.
2. PexypcuBHBIEC U HEpEKYPCUBHBIE IIU(PPOBBIE
¢GubTpbl. MeTobl CTPYKTYPHOH pealn3aluu 1 7 7 14
CHHTE3a.
3. MeTtoas! tndpoBoii GUABTPALIUU U CIIEKTPATHHO-
KOPPEJSIIMOHHOTO aHallu3a CUTHAJIOB Ha OCHOBE 2 2 4
JTUCKPETHOTO peobpazoBanus Dypbe.
NUTOT'O 15 15 30
5.2. JIeKIMOHHbIE 3aHATHS
Ne HaumeHoBaHue pa3jaeJia Conepannue pasiena
AHCIUIJIMHBI




JluckpeTtHblie v U POBHIS
CHUTHAJIbI U CUCTEMBI.
MeTobl MaTEMaTHYECKOTO
OIHMCAHUS U aHATTN32

Jlexyus 1. BBenenune B 1udpoByr0 oOpabOTKY CHTHAJIOB.
CurHanel u uxX 1peoOpazoBaHuss Tmpu  UPPOBOU
obpabotke. OOmas CTpykTypa CHUCTEMBI ITU(POBOI
00pabOTKM aHAJOTOBBIX CHUTHAJIOB. MareMaTudeckue
MOJICJIA JUCKPETHBIX CHrHAIOB. CIEKTp TUCKPETHOTO
curnana. KBantoBanue curHanoB mo ypoBHio. [ludpoBoe
KOJMPOBAaHUE CUTHAJA. YCIOBHS BBIOOpa pa3psaHOCTH
AL

Jlexyusa 2. MatemMaTHyecKue ONMCAHUS M XapaKTEPUCTHKU
IUCKPETHBIX ~ CHUCTeM.  MeToAbpl  MaTeMaTH4ecKOro
OIMCAHUS JTMHEHHBIX JAUCKPETHBIX CUCTEM BO BPEMEHHOW
o0MacTH M aIropuTMbl HU(POBOH (GUIBTpAIMH HA HX
ocHOBe. MeTo/Ibl MaTeMaTH4ecKOro OMHCAHUS CUTHAIIOB
JTUCKPETHBIX CHUCTEM Ha KOMILJICKCHOM IUIOCKOCTH (B
9acTOTHOM oOsactu). TecToBble TOCIIEIOBATEIBHOCTH
IUCKpeTHBIX — cucteM. llepematounas  QyHKOUsS u
YaCTOTHAsl XapaKTEPUCTUKA TUCKPETHOM CHCTEMBI.

PexypcuBnbie u
HEpPEKYPCUBHBIE IU(PPOBHIC
¢bubTpel. MeToab
CTPYKTYPHOM pealn3aniu u
CHHTE32

Jlexyuss 3. XapaKTepUCTUKH H CTPYKTYpPHl LU(MPOBBIX
¢unbTpoB.  Ilepenatounble  (QYHKIMM  PEKYPCHUBHBIX
¢unbTpoB. YacTOTHBIE XapaKTEPUCTUKH PEKYPCHUBHBIX
¢unbTpoB. POpMBI peanu3aluu pPeKypCUBHbBIX (DUIIBTPOB.
[Ipsimas ¢opma peanusanuu, nepearodyHas QYHKIUS U
YaCTOTHAs XapaKTePUCTUKA HEPEKYPCUBHOIO (DMIIBTPA.

Jlexyus 4. CuUHTE3 peKypCUBHBIX (PUIBTPOB IO 3aJaHHOMN
4aCTOTHOM  Xapaktepuctuke. CHHTE3  PEKypCHBHBIX
GWIBTPOB 1O  AHAJIOTOBOMY  HPOTOTHIY.  MeTon
OwnMHEHoro mpeodpa3zoBanus. Metoauka cuaTe3a PO o
AHaJIOrOBOMY IIPOTOTHILY.

Jlexyuss 5. CuHTE3 HEpPEKYPCHUBHBIX (WIBTPOB IO
3aIaHHOU YaCTOTHOU XapaKTEPUCTUKE. Cunres
HEPEKYPCUBHBIX (DPUIBTPOB METOAOM BECOBBIX (DYHKIIHIA.
CuHTe3 HEpeKypCHUBHBIX (UIBTPOB METOJOM YaCTOTHOMN
BbIOOpKH. UYMcCIeHHbIE METOAbl CUHTe3a  LHU(POBBIX
(GuIbTPOB.

Jlexyus 6. OueHka u obecriedeHne TOYHOCTU LH(POBBIX
¢unbTpoB. BnMsHME KOHEYHOW pPa3psSIHOCTH YHCEIL.
MacmtabupoBaHie CHUTHAJIOB B IM(PPOBBIX (HIBTPaX.
OneHka NIyMOB KBaHTOBAaHHS M TpeOyeMoW pa3psAHOCTH
AIII u peructpoB. Meronnka pemeHus 3ai1ad KOHEYHON
pa3psAHOCTH YKcen B IU(POBBIX PHIbTpaXx.

Mertoab! nudpoBoit
(GuIbTpaUU U CIIEKTPAIbHO-
KOPpPESIIUOHHOTO aHATN3a
CUTHAJIOB Ha OCHOBE
JMCKPETHOTO
npeobpazoBanus Oypre

Jlexyus 7. Anroput™ nnudpoBoil pUIBTpAIIMM CUTHAJIOB HA

OCHOBE JUCKPETHOTO npeoOpa3oBaHUs dypre.
HuckpetHoe mnpeoOpa3oBanne Dypbe U €ro CBOWCTBA.
AJroput™ udpoBoit bunbTpan KOHEUYHBIX

rnocJyieoBarebHoCcTell Ha ocHoBe J[I1MD

Jlexyuss 8. AHanM3aToOphl CIIEKTpa CHUTHAJIOB HAa OCHOBE
JHMCKpeTHoro npeodpazoBanus @ypbe. bazoBas cTpykTypa
aHaJM3aTopa CIEKTpa M HU3MepsSEeMble UM CIIEKTpaJbHbIE
XapaKTEpUCTUKU CHUTHAJIOB. YacTOTHBIE XapaKTEpUCTUKU
aHaIM3aToOpa CIIEKTpa. Onpenenenue OTKJIMKOB
aHaJIM3aTopa CIEKTpa Ha FapMOHUYECKUE CUTHaibl. Poib
BECOBBIX (YHKIMI MNpU CHEKTPaJbHOM aHalIM3€ U HX
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OCHOBHBIE [TapaMeTpBHl.

Jexyua 9. CnektpanbHO- KOPPEISIMOHHBIA —aHAIN3
JTUCKPETHBIX  CiaydallHbIX  curHaioB.  OmnpeneneHus
MapaMeTpoB M XapaKTEPUCTUK JUCKPETHBIX CIIydalHBIX
curHasioB. CTaTUCTUYECKHE  OLEHKH  XapaKTEPUCTUK
JIMCKPETHBIX ClydailHbiX curHaiioB. Beruucienune CIIM u
BCIIM metoniom koppenorpamm. CTaTUCTUYECKHE OLICHKU
CIIM u BCIIM JucKpeTHbIX CIIy4dalHbIX CHUTHAJIOB.
Boruucnenne CIIM u BCIIM metomom nepuogorpamm
VYonua. BpluucieHue OIEHOK KOPPENSlUUd C MOMOUIBIO
JIID.

5.3. JIabopaTOpHBIil NPAKTUKYM

HaumenoBanue pasjaeia
AUCHMILINHBI

Conep:xanue pa3jesa

JuckpetHble v 1U(POBBIE CUTHAIBI
Y CUCTEMBI. METOJIbI MAaTEMaTH4EC-
KOT'O OMMCAHUA U aHaJu3a

Bpemennass u yacrorHas ocu JII®D. YacrorHas
och JIID B I'epuax (I'm). Yactornast oce AIID B
panguanax B cekyHay. YacrotHas oce D mis
HOpMHUpPOBaHHOW dYacToThl. YactoTHas och [I1D
JUI1 HOPMUPOBAHHOM YIJIOBOM YacCTOTBHI.

PekypcuBHBIE W HEPEKYpPCHUBHBIC
nudpoBbie  QUIBTPBL.  METOMBI
CTPYKTYPHOU peanuzanuu 51
CUHTE3a

OcCo0eHHOCTH CNEKTPAJIBHOI0 AHAJIN32 METOI0M
A D. Odbdext  HamoKEHUS. Pacrekanue
CIIEKTPaJIbHbBIX KOMIIOHCHT. AMmatyaHas
Moaynsuusa cnekrpa. Otknuk JIId-ananuzatopa
Ha FapMOHUYECKHUM CUTHAJL.

Mertoapl nudpoBoii pubTpanuu u
CHEKTPATBHO-KOPPEISAIIMOHHOTO

aHajM3a CUTHAJOB Ha OCHOBE
JTUCKPETHOTO peoOpa3oBaHUs

Dypee

[TpsmoyronbHOe OKHO. TpeyrojapbHOE OKHO (OKHO
Bbaptnerra). Oxno Xanna. OkHO X9MMUHTA.

CrnexTpanbHbIi aHanus3 CIIy4alHBIX
nocienoBarenbHocTeil. Kiaccudukamnuss metonoB
CHEKTpadbHOro aHanu3a. CHeKTpalbHbIA aHaIU3
CTallMOHAPHBIX CITy4aHBIX MPOLECCOB c
rcnons3oBanuem 11D,

el A

5.4. IlpakTnyecKkue 3aHATHUS (CEMHUHAPBHI)

He OpEaAYCMOTPCHBI VT-I€6HI)IM IJIaHOM.

6. CamocTosiTesIbHAsi paGoTa CTYAEHTOB MO AUCHMITIUHE

TeMBl AJI1 CAMOCTOSITEJILHOTO H3YYCHUSA

OI_ICHKa CIICKTpa 110 AUCKPCTHBIM OTCUCTAaM. Koneunoe uncio BBI60pOK.

SIBnenne ['m0Oca.

JluckpetHoe Bo BpemeHu npeodpazoanne Oypwe (JIBIID). OcnoBHbIe cBolicTBa JIBIID.

[Ipumeps! Beruncnenus JABIIO.
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JluckpeTHbI BO BpeMeHU pax Dypee.

Psn @ypbe B N-MepHOM €BKIIMIOBOM MPOCTPAHCTBE U AUCKPETHOE MpeoOpazoBanue Oypbe
(AL1D).

OcHoBHbIE TeOpeMbl U cBoicTBa J(I1D.

Marpuunas ¢popma AI1D.

CootserctBue mexny HAIID, psgom Dypbe u HenpepbIBHBIM NpeodpazoBaHueM Dypsbe.
Cesizp 11D u [IBI1D.

Nutepniomsiiimonnast popmyna Boccranopiienust JIBII® no koaddunmentam AI1D.
WuTepnomnsuus 3a cu€T AONOMHEHUs HyIsMU. MHTeprnonauus QyHKIMA ¢ orpaHMYeHHON
moJjiocoi ¢ momoipio JI1D.

JIBa myTH mepexoja OT HEMPEPHIBHBIX K TUCKPETHBIM Mpeodpa3zoBaHusm Dypbe.

bricTtpoe npeobdpazoBanune Oypre. Anroputm BIID ¢ cocTaBHBIM OCHOBAaHHUEM.

Anroputm BII® ¢ ocHoBaHueM 2.

Asroputmbl BII® ¢ npopekuBaHUEM MO BPEMEHHU U MO YaCTOTE.

Anroputmsl BII® ¢ nocTosiHHON cTpyKTYpoii. Beruucnenue odparnoro AI1D.
Cnexrpanbablii  aHanu3 metojgoM JIIId u ero ocobeHHOCTH. DDPEKTH HATOKCHUS,
pacTeKaHusi, Napa3uTHON aMIUTUTYAHON MOIYJISLINY.

OkHa npu rapMOHUYECKOM CIIEKTPaJIbHOM aHanu3e MeroaoM JI10.

[IpssMoyronbHOE OKHO, OKHA XaHHA U X3MMHUHTA.

Otknuk JIId-ananu3aropa Ha JUCKPETHBINA FApMOHUYECKUI CUTHAI.

XaKTEepUCTUKHU CIIy4alHbIX CUTHAJIOB.

CrnekrtpanbHas mI0THOCTh MOIIHOCTH (CIIM).

Tembl pedeparToB U T0KIAT0B

Koppensuunonnas ¢pyakius. Teopema Bunepa-XuHunHa.

Merox mnepuogorpaMM OLEHKHM CHEKTPAJIbHOW IUIOTHOCTH MOIIHOCTH CIIy4alHOTO
poruecca.

[lepuogorpamma ¢ auckpeTHbIM BpeMeHeM. Crinaxuanue oueHku CIIM no merony
baprrnerra.

JIuneiiHble nucKkpeTHble GUILTPHI. Pa3HOCTHBIE ypaBHEHUSI.

Ilepexon ot nmpeobpazoBanus Jlamnaca Kk Z-mpeoOpa3oBaHUIO.

CsoiicTBa z-nnipeoOpa3zoBanus. [Ipumepsl z-npeoOpazoBaHUsl.

Z-npeo0Opa3oBaHUe €IUHUYHOIO HMIYJIbCa, E€AMHUYHOTO CKauyka, JACHCTBUTEIBHOH U
KOMIUIEKCHOM SKCITIOHEHTHI, TUCKPETHON CUHYCOMJIbI U KOCUHYCOU/IBI.

Beruucnenune oobpatHoro z-npeodpa3oBaHusi.

VYpaBHeHnue uudpoBoro GuIbTpa B TEPMUHAX Z-TIPEOOPA3OBAHUS.

VmnynbcHas ¥ epeaTovyHas XapakKTepUCTUKU IIU(PPOBOTo GHIIbTPA.

VYcnoBue yCTONYMBOCTH IIPU PEKYPCUBHOM peaJIM3aliu.

ITpumepsr nugpoBeix GuiabTpoB. Lludposoit unrerparop. Ludposoit nuddepenumarop
(mpocToii).

TpancBepcanbHbIl GHIBTP.

Hudpossle ¢uabTpsl ¢ KoHEUHOM wuMMIyIbcHOW Xapaktepuctukoit (KUX-dunptpsr).
Crioco0sI peanu3aiuu.

KUX-dunpTpsl ¢ nuHeitHON (a30Boil XapaKTepUCTUKOM.

Peanuzanus KUX-puabTpoB METOJ0M 4aCTOTHOW BBIOOPKHU.

['pebenuatsiii GUIBTP, €r0 XapaKTEPUCTUKU U peaTr3aIusl.

KommiekcHble pe3oHaToOpbl, UX XapaKTEpPUCTHKU M Oyok-cxema peanusauuu. KUX-
GUIBTPHI € LENBIMU KO3 PHUITEHTaMHU.

QOMIBTP CKOJB3SIIErO YCPEAHEHHUS.

BrIcokockopocTHas cBepTKa ¢ ucnosb3zoBanueM bIID.
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7. OueHOYHbIE CpeCcTBA
Bonpocel k 1°% pyGesxHoii arrecTanuu

Kaxkue npeoOpa3zoBanusi IMEIOT MECTO Mpu UPPoBOI 00pabOTKE CUTHATIOB?

UTto Takoe TUCKPETHBINA CUTHAT U JUCKPETHAS MOCIEA0BATEIHHOCTE?

KakoBa npupoaa pa3MHOKEHUSI CIEKTPOB MPH TUCKPETU3AIUN CUTHAJIOB 110 BpEMEHU?

B dem 3akmro4aroTCsi B3aMMOCBS3b W OTJIMYUE CHEKTPOB JHUCKPETHOTO M aHAJIOTOBOTO
CUTHAJIOB?

Kak mo u3BecTHOMY CHEKTPY aHAJIIOTOBOTO CHUTHAJIA OMPEACIUThH CIEKTP COOTBETCTBYIOIIETO
eMy JTUCKPETHOTO CUTHaja?

B uewm 3akiouaercs sBlIeHUE HAIOKECHUS CIIEKTPOB MPH TUCKPETU3AIUU CUTHAIOB?

. MoxHO 11 110 HN3BCCTHOMY CIICKTPY AJUCKPETHOI'O CUIrHaJIa HaWUTH CIICKTP COOTBETCTBYIOIIIECTO

€My aHaJIOrOBOI'0 CUTHazia?
N3 xakux ycioBHi BEIOMpPAeTCs 4acTOTa AUCKPETU3ALUK aHAJIOTOBBIX CUTHAJIOB?
KakoBa MaTemaTHueckast MOZI€/Ib KBAHTOBAHUS CUTHAJA 110 YPOBHIO?
Kak omnpenensercst norpemHsocT KBaHTOBaHUS IUCKPETHOTO KBAHTOBAHHOI'O CUrHana?
Kak ocymecTBisercs nndpoBoe KogupoBaHue CUTrHaa?
Kak onpenensiercs norpemHocTs KBaHTOBaHUS IU(POBOro curHaia?
W3 kakux ycinoBuil BelOupaercs HeoOxoaumas paspsaaHocts JILIT?
Kak ompenensercss aBTOKOppensiuoHHass (QYHKLUMS U CIEKTpajbHas IUIOTHOCTh ILIyma
kBanToBanus JIL{I1?
ITpu kakoM yciioBuM HUGPOBON U TUCKPETHBIA CUTHAJIBI MATEMAaTUYECKU a/IeKBATHBI?
B cooTBeTCTBMM € KakMM QJITOPUTMOM M KaK OCYIIECTBIseTcs 00paboTka curHaia
PEKYPCUBHBIM U HEPEKYPCUBHBIM (PHIIbTPAMU?
Urto noHMMaeTcs NoJ UMITYJIbCHON XapaKTepUCTUKON AUCKPETHOM cuCcTeMBbl?
Kaxkue puibtpel HazbiBatoTes GunbrpamMu bBUX u KU X-tumna?
Uro sBisieTcs KOdQPUIHEHTAMHA HEPEKYPCUBHBIX (pUIBTPOB?
Kakoe npeoOpa3zoBaHue NPUMEHSIOT Ul ONUCAHUS JUCKPETHBIX CUTHAIOB M CUCTEM Ha
KOMIUIEKCHOW TUIOCKOCTH U IToYeMy?

Bomnpocel ko 2°% py6eskHoii aTTecTanuu

Kak naxonutcs nepenatounas ¢pyHkuus PO 1o ero pasHOCTHOMY YpaBHEHUIO?

Yro Takoe HyJIH U HOJTOCH IIUPPOBOro GUITPa U Kakyro HHPOPMALIUIO OHU HecyT?

Kakoli Buj umeer Hyib-modtocHas ¢opma mnepeaarouHod ¢yHkuuun P u kxakoBo ee
IIPaKTHYECKOe 3HaueHue?

B uewm 3akitouaercs crnoco6 rpaguueckoro HaxoXKACHHs YaCTOTHOM XapakTepucTuku PO?
KakoBbl ycinoBus pU3nUeCcKOl peaau3yeMocTy U yctoiuuBoctu PD?

KakoBel ocHOBHBIE (popMbl peanuzanuu PO 1 nx MaTeMaTH4ecKue Onucanus?

KakoBbl CTPYKTyphl M MaTeMaTH4eCKHE OINHMCAHUS MpPsIMOM M KaHOHUYECKOW ¢opm
peann3alnyuy peKypCUBHBIX 3BEHbEB BTOPOIO MOpsiaka?

Kak ocymecTBisiercst 06paboTka curHajga peKypCHUBHBIM 3B€HOM BTOPOTO MOpsIKa?

KaxkoBa ctpyktypa H® Ha ocHoBe [IBC?

KakoBo ycioBue quHeHOCTH (a304acTOTHOM XapakTepucTuku HO?

Kak anmamntudecku HaiiTi oTKIMK P® Ha 3aaHHoe BXOIHOE BO3AeHCTBHUE?

Kak anamntrnyecku Haith oTkMK H® Ha 3agagHOEe BXOIHOE BO3IeHCTBHE?

KakoB Tpebyempblit 00beM BbruncieHuit u namsatu it PO u HO?

KakoBbl cpaBHUTENBbHBIE TIpenMyILIecTBA PO 1 HD?
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15.
16.
17.

18.

19.
20.

KaxkoBsl 3a1aumn, MmeToasl 1 1eau cuate3a [{® Ho 3agaHHON YaCTOTHOM XapaKTepUcTUKe?

B uewm 3akmtouaercs meros cuHTe3a PO no aHaioroBomy npoToTuiry?

KakoBa B3auMOCBSI3b MEXJAYy YacTOTaMH aHAJIOTOBOrO W IHU(POBOro (UIBTPOB MpH

OMITMHEHOM MTpeoOpa3zoBaHun?

B

YeM IpPEeUMYIECTBa NPUMEHEHHUs 00O0OIIeHHBIX NpeoOpa3oBaHuil mpu cuHTe’e PO

3amanHoro tumna (OBY, HIID, [13D)?
Kak ompenensitorcst TpeboBaHMs K aHAJIOTOBOMY (DHIIBTPY-IIPOTOTHITY MpU cCUHTe3e PD?
N3 kakux yCcIIOBUM BRIOMpPAETCS BU alllIPOKCUMUpYIOmen (GpyHKIuu?

RN

8.
9.

10.
11.
12.
13.
14.

15.
16.

17.
18.
19.
20.

21.
22.

23.

24.
25.

26.
27.
28.

29.

BOHPOCLI K 3a49€Ty

Kakue npeoOpa3oBanusi UMEIOT MECTO MPH MUPPOBOI 00padOTKE CUTHATIOB?

UTO Takoe JUCKPETHBIN CUTHAI U AUCKPETHAs NOCIE0BATENbHOCT?

KaxoBa npupozaa pa3MHOKEHUS CIEKTPOB IIPU TUCKPETU3ALUN CUTHAJIOB 110 BPEMEHU?

B uyem 3akmrodaroTcs B3aMMOCBSI3b M OTJIMYHUE CHEKTPOB JTUCKPETHOI'O U aHAJIOrOBOTO
CUTHAJIOB?

Kak mno wu3BecCTHOMy CHEKTpYy aHaJOroBOTO CHUTHaja ONPENENUTbh  CHEKTP
COOTBETCTBYIOILIETO MY TUCKPETHOIO CUrHaja?

B ueM 3akmtouaeTcs sSIBICHUE HAJIOKEHUS CIIEKTPOB MPU JUCKPETU3AIIMU CUTHATIOB?
MoxXHO 1M 10 M3BECTHOMY CHEKTPY JUCKPETHOIO CHUTHajla HaMTH  CIEKTp
COOTBETCTBYIOIIETO EMY aHAJIOTOBOI'O CUTHasa?

W3 kakux ycioBuil BeIOMpaeTcs 4acToTa JMCKPETU3alui aHAJIOTOBBIX CUTHAIOB?

KakoBa MaTemarnueckast MOJIeJb KBAHTOBaHUSI CUTHAJIA 110 YPOBHIO?

Kak omnpenensiercst norpemHocT KBaHTOBaHUS IUCKPETHOTO KBAHTOBAHHOT'O CUrHana?
Kak ocymiectisiercs uudpoBoe koaupoBanue curnana?

Kak onpezensiercss HOrpemHocTs KBaHTOBaHUS IU(POBOTO cUTHAA?

W3 kakux ycrnoBuit BeIOUpaercs HeoOxoaumas paspsaaHocts JILTT?

Kak onpenensercs aBTOKOppeisMOHHAs (YHKLUMS U CIEKTpalibHas IUIOTHOCTh LIyMa
kBaHTtoBanus JILIIT?

[Ipu xakom ycnoBuu uGpOBON U TUCKPETHBIA CUTHAJIBI MaTEMaTUUECKU aJ€KBAaTHBI?

B cooTBeTcTBUM C KakMM aJIrOpUTMOM M KaK OCYIIECTBIsETCS 00pabOTKa CHrHaia
PEKYPCHUBHBIM M HEPEKYPCHUBHBIM (QUIbTPaAMU?

YTto noHMMaeTcs NoJ UMITYJIbCHON XapaKTEPUCTUKON AUCKPETHON CUCTEMBI?

Kaxue ¢uibtpsl HazpiBatoTcs punbrpamu bBUX u KUX-tuna?

UYro sBnseTcs KodQpPUIMEHTAMU HEPEKYPCUBHBIX (pUIBTPOB?

Kakoe nmpeoOpa3oBanre NpUMEHSIOT JUIsl ONUCAHMS TUCKPETHBIX CUTHAJIOB U CHCTEM Ha
KOMIUIEKCHOW TUIOCKOCTH U ITOYeMy?

Kaxkoga cBs3p Mexy Z-mipeoOpazoBanueM u npeodpazoBanruemMm Oypre?

Kak ompenenstorcs nepearouHas GyHKIMS U YaCTOTHAs XapaKTEPUCTUKA AUCKPETHOMN
CUCTEMBI?

KakoBa cBs3p MexIy nepeaaroyHod (yHKIMEH, YacTOTHOM M HMIYJIbCHOM
XapaKTEPUCTUKAMHU TUCKPETHON CUCTEMBI?

KakoBbI 0COOEHHOCTH YaCTOTHBIX XapaKTEePUCTUK TUCKPETHBIX CUCTEM?

Kak wu3meHsiercss 4acToTHasi XapaKTEpUCTHKA IUCKPETHOW CHCTEMbI IMPH HW3MEHEHUU
4acTOTHI AUCKPETU3ALUN?

Kax naxonurcs nepenatounas Gpyukius PO mo ero pasHocTHOMY ypaBHEHHUIO?

Yro Takoe HyJIU U MOJIOCH IUPPOBOro GUIBTPA U KaKyto HH(POPMALIMIO OHU HECYT?
Kakoii Bua umeer Hynb-mositocHas ¢opma nepenarouHodl gpynkuuun PO u kakoBo ee
IIPAKTUYECKOE 3HAaUeHHE?

B yem 3axmouaercss crnoco0 rpapuyeckoro HaxOXJAE€HHS YaCTOTHOM XapaKTepUCTUKU
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P®?

30. KakoBbl ycrmoBus pusznyueckor peain3yeMocTy U yctoiunBoctu PD?

31. KakoBsl ocHOBHBIE (popMBbI peanu3ayu PO 1 ux MmaTeMaTHueCKue OMUCAHUsA?

32. KakoBbl CTPYKTYypbl M MaTeMaTHYeCKHE OMUCAaHUS NPSAMONM M KaHOHUYECKOW Qopm
pean3aluy peKypCUBHBIX 3BEHBEB BTOPOIO MOpsIKa?

33. Kak ocymectBisieTcst 00paboTka curHajia peKypcUBHBIM 3B€HOM BTOPOTO MOpsiaKa?

34. Kakosa crpykrypa H® na ocnose JIBC?

35. KakoBo ycnoBue TuHEHHOCTH (a3049acTOTHOU xapakTepucTuku HD?

36. Kak ananutudecku HailTH OTKIMK P® Ha 3aaHHOE BXOAHOE BO3/ciicTBHE?

37. Kak ananutndecku Haniti oTKiInK H® Ha 3amaHHOe BXOQHOE BO3aeiicTBHE?

38. KakoB Tpebyemblii 00beM BbIUUCICHUN U TaMsaTH 11 PO u HO?

39. KakoBbl cpaBHUTENBHBIEC TpeuMyIiecTBa PO u HO?

40. KakoBbl 331241, METOBI U Tienu cuHTe3a L[| HO 3a1aHHON YacTOTHOM XapakTepucTuke?

Obpazey ammecmayuonno2o burema

I'po3HEHCKHH roCYIapCTBEHHBIN HEDTIHON TEXHUYECKUI YHUBEPCUTET

ATTrecTanMOHHBbIN OnJier Ne

Huctpmmba:  CHeKTPaJbHbIH aHAIH3
@DaKyJbTeT: HUHI cnenuansHocTh: HU-_ - cemecTp:

1. Yto Takoe IMCKpPETHBINA CUTHAT U TUCKPETHASI TOCIIEJ0BATEIbHOCTD?
2. Kak ocymectBisiercs [uppoBoe KOAUPOBAHUE CUTHANA?

3. KakoBbl ycinoBust GpU3N4ECcKOi peaan3yeMocTu 1 ycroitunBoctu PO?

«_» 201 r.  cr. mpen. kadenpsr «I1I" u I'»

Obpasey bunema x 3auemy

I'po3HEHCKHI rOCYIapCTBEHHBIN HEDTIHON TEXHUYECKNI YVHUBEPCUTET

omier Ne

Huctunnuaa: ChnekTpajbHbIN aHAIN3
DaKybTeT: HUHI cennansHocTh: HU-_ - cemectp:

1. Kak 1o Wu3BECTHOMY CHEKTPY AaHaJlOTOBOTO CHUTHAJa OMNPEAENTUTh CIEKTP
COOTBETCTBYIOILIETO €EMY TUCKPETHOIO CUTHAjIa?

2. Kax onpenensirorcss mepenatoyHas (YHKIMS H  YacTOTHAas XapaKTEPUCTUKA
JIUCKPETHON CUCTEMBI?

3. B dewm 3axmoudaercst Mmetos cunte3a PD mo aHanoroBoMy npoToTumy?

YT1Bepxaaro:
«_» 201 r. 3as. xkadenpoit «III"uI'» A.C.OnpxaeB.




7.4 OnucaHue moka3aresieii 1 KpUTepHeB OLeHUBAHUS KOMIIETEHUMI HA Pa3jJIMYHBIX 3Tanax uX (pOPMUPOBAHHS, ONMHCAHHE IIKAJIbI

OICHUBAaHUSA

[Inanupyemble pe3y/ibTaThl
OCBOEHHS KOMIIeTeHIINHU

Kpurepun oueHuBaHus pe3yJIbTaTOB 00y4YeHM sl

MeHee 41 0aJ10B
(Hey10BJIETBOPHUTEJILHO)

41-60 6a10B
(YA0BJ1€TBOPHUTEIHHO)

61-80 6ans0B
(xopouo)

81-100 6a10B
(OTJIMYHO)

HaumenoBanue
OLICHOYHOI'0
cpeacTBa

IK-2

Cnocoben NPUMCHSATH Ha MIPAKTHUKEC IMOJTYYCHHBIC TCOPCTUYCCKUC 3HAHUSA JIA PCATIN3allui HAYIHbIX ,I[OCTI/I)KSHI/Iﬁ 1 pCHICHUA NPUKIAAHbIX HAYYHBIX 3a4a4

IIK-4 CnocobeH oTCleKUBaTh JOCTHIXKCHHUSA B 00JIaCTH TEXHOJOTHH T'€0JOTHYECKOM Ppa3BCAKHU, BBISABIIATH HA BCEX CTAAUAX TeOJIOTHICCKOM pa3BCAKHN (HHaHI/IpOBaHI/Ie, MIPOCKTUPOBAHUC,
OKCIICPTHAsA OLCHKA, IIPONU3BOACTBO, praBJ’IeHI/IG) TNIEPBOOYCPCAHBIC OIICpAllnH, O6CCH€‘II/IBaIOH.II/Ie MaKCHUMAJIbHYIO 3(1)q)eKTI/IBHOCTBHpO(l)CCCI/IOHaHBHOﬁ JACATCIBbHOCTU

3HATb: CYNIHOCTH HpO6J’IeM, BO3HHKAIOIIHUX B

X071e npoeCCUOHATIBHON  JeATEIbHOCTH,
OCHOBHBIE (DU3UKO-TEXHOJOTHYECKHE CBOHCTBA
HeTEra3oBOro IjacTa M WX H3MEHEHHE MpHU
peanuzanuu TEXHOJIOTUH

YTJI€BOAOPOAOU3BIICYCHU S

®parMeHTapHbIE
3HAHUSA

Henosnuwle 3Hanus

CdopmupoBaHHbIE,
HO CoZiepIKaliue
OTJeNbHBIC
npoOeIbl 3HaHUS

CdopmupoBaHHbIE
CHCTEeMaTHYECKHe
3HAHUS

Cpe3 3nanuit
[IpakTueckoe
3aJjaHne
TECTHI
pedepar
[pe3eHTalNA
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yMeTh:  OTCICXKMBaTb  TCHACHIMU U YactuuHble Henonnsle YMeHHUs NOJHBIE, CdopmupoBaHHbIE
HATIPABICHUA  Pa3sBUTHA  S(PDCKTHBHBIX yMeEHHUS yMeEHUS JIOITYCKAIOTCS yMEHHUSI
TEXHOJIOTMH Fe€0JIOTHYECKON Pa3BEIKU HeOOIIBIIHIE

OLINOKH
BJIA/IeTh: OCHOBHBIMH Merozamy, | YactuuHoe BiaageHue | HecucremaTudeckoe B Ycnemrnoe n
crocobaMu W CPeICTBAMH  IIOJIyYCHHS, HaBBIKaMH NpUMEHEHHE CHUCTEMATUYECKOM CUCTEMATUYECKOE
XpaHCHHs, — NepepaboTKi  HH(OpMALHH, HaBBIKOB NIPUMEHEHUHU MIPUMEHEHHUE HABBIKOB
WMETh HaBBIKH O0OpaOOTKM NaHHBIX W HABEIKOB
paboTBl ¢ KOMITBIOTEPOM KakK CpEICTBOM JIOIyCKAIOTCS
yTnpasiieHHS HHPOpMaIen poGessI
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8.0COBEHHOCTHU PEAJIM3ALIMN AMCHUIUIMHBI JUIAA WMHBAJIMAOB U JIUL C
OI'PAHMYEHHBIMU BO3MOXHOCTAMU 310POBbA

JUIst OCYIIECTBIICHUS MPOLEAYP TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHOMH
aTTecTallud OOy4YaroUIMXCs CO3/4aHbl (OHABI OLIEHOYHBIX CPEICTB, aJalTUPOBAaHHBIC [UIs
UHBAJIUIOB U JIMI C OTPAHUYCHHBIMU BO3MOXXHOCTSIMH 3/I0POBbSI U TO3BOJISIFOINME OIEHHUTH
JOCTMDKEHUE MMM 3allVTaHMPOBAHHBIX B OCHOBHOM 0Opa30BaTeNbHOW INpOrpamMme pe3yibTaToB
00y4eHHs U YPOBEHb C(POPMHPOBAHHOCTH BCEX KOMIIETEHIIN, 3asBICHHBIX B 00pa30BaTEIbHON
nporpamMe. Popma poBeAeHUs TEKylled arTecTalud Uil CTYAEHTOB-MHBAJINIIOB
YCTAQHABJIMBACTCS C YYETOM WHAMBUIYAIBHBIX TIcuxodu3nyecknx ocobeHHocTe (ycTHO,
NUCbMEHHO Ha Oymare, IMMCBMEHHO Ha KOMIIbIOTEpe, B (opMe TecTHpoBaHus u T.1.). llpm
TECTUPOBAHUM JUIA CIAO0OBUAALIMX CTYJCHTOB MCIOIB3YIOTCA (OHIBI OIEHOYHBIX CPEICTB C
YKpynHeHHbIM mpudrom. Ha »5sk3aMeH npuriamaercs CONPOBOXKAAOLIMM, KOTOPBIH
o0ecrieynBaeT TEXHUYECKOE COMPOBOXKIEHHE CTyAeHTy. [Ipu HeoOXOAMMOCTH CTYAEHTY-
MHBAJIUAY IPEJOCTABIAETCS JONOJHUTEIbHOE BpeMs JIUIsl HOArOTOBKM OTBETA HA dK3aMeHe (Win
3ayere). OOydaromecs C OTrPaHMYCHHBIMH BO3MOXHOCTSIMH 3[0POBbS M OOydaroumecs
UHBAJINABl O0ECIEeUMBAIOTCS IMEYaTHBIMM M 3JEKTPOHHBIMHM 00pa3oBaTENbHBIMH pECypcaMu
(mporpammbl, y4deOHBIE TOCOOHSI JJsi CaMOCTOSTENbHOW paboTel W T.A.) B (dopmax,
a/IalITUPOBAHHBIX K OTPaHUYEHUSM UX 3/10pPOBbS U BOCIIPUATHS UHPOPMALIUU:

1) U1 MHBAJINIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBbS 110 3PEHHUIO:

- IJIS CJembIX: 3aJaHus Uil BBIOJHEHUS HAa CEMHHApaX M IMPAKTUYECKUX 3aHATHAX
odopmisitoTest penbedHO-ToueuHbIM mpudTOM bpaiing unm B BUAE 3JIEKTPOHHOTO TOKYMEHTA,
JOCTYITHOTO C TIOMOIIBIO KOMIIBIOTEPA CO CIEHUATU3NPOBAHHBIM MPOTrPaMMHBIM 00€CIIeYeHUEM
JUTSL CJICTIBIX, TMOO0 3aUUTHIBAIOTCS aCCUCTEHTOM; MUCHhMEHHBIC 3a[aHNs BBIITOJIHAIOTCS Ha Oymare
penbedHO-TOUeUHBIM MmpupTOM bpaiing wim Ha KOMIBIOTEPE CO CHEIHAIN3UPOBAHHBIM
IPOTPaMMHBIM 00ECTICUEeHHEM IS CIICIBIX JINOO HaTUKTOBBIBAIOTCS ACCHCTEHTY; 00yYaroIuMCs
JUIS. BBIOJHEHHS 3aJaHusl TPH HEOOXOIUMOCTH TPENOCTABISACTCS KOMIUIEKT HMHCHMEHHBIX
NpUHAUIeKHOCTeH U Oymara Juisd mucbMa pelbeHO-ToYeyHbIM mpudTom bpaiinsd, koMmobroTep
CO CHENHATM3UPOBAHHBIM IPOTPAMMHBIM 00ECTICYCHUEM JIJISI CIICTIBIX;

- IS cA1a00BUASIINUX: 00SCIIeYnBACTCSl HHMBHIYAIbHOE PABHOMEPHOE OCBEIICHHE HE
meHee 300 grokc; oOy4aromuMmcsl JUis  BBIIOJHEHHUS 3aJaHus NpU  HEOOXOAUMOCTH
NPEOCTABIISAETCS YBEINYMBAIOIIEE YCTPOUCTBO; BOZMOXKHO TAaK)Ke€ MCIIOJIb30BaHHE COOCTBEHHBIX
YBEIMYMBAIONINX YCTPOMCTB; 3alaHusl JUIsI BHITIOJHEHUS 3aaHui 0(hOPMIISIFOTCS YBETMYEHHBIM
mpuQTOM;

2) U1l MHBAJIMJIOB U JIUI] C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 3/I0OPOBbSI IO CIYXY:

- IS TJIYyXUX U caadocablammx: o0ecrneunBaeTcs Haluuue 3BYKOYCHIIMBArOILEH
ammaparypbl  KOJUIGKTMBHOTO  TIONB30BaHUS, TIPU  HEOOXOAMMOCTH  OOy4arommMmcs
OpPEJOCTaBIsAeTCS  3BYKOYCHJIMBAIOIAs  anmaparypa  HWHAMBHUIYalbHOIO  IOJb30BAHUS;
NPEIOCTABIISIOTCS YCIIYTH CYPIOTIEPEBOIINKA;

- IJISl CJENOIVIyXHX JIONMYCKaeTcs NPUCYTCTBHE AaCCUCTEHTA, OKAa3bIBAIOIIErO YCIYTH
TU(IOCYpIOTIEpEeBOAUNKA (TOMUMO TPeOOBaHMMA, BBITIOIHIEMBIX COOTBETCTBEHHO IS CIIETIBIX U
TIIyXUX);

3) ang ULl € TSOKENbIMU HApPYHICHUSMH peuYd, TIIYXUX, CIA0OCHBIIAUX JEKIHd H

CEeMMHapBbI, IPOBOIUMBIE B YCTHOH (opmMe, MPOBOATCSA B MUCbMEHHON (opMe;

4) s MHBAJIMIOB W JIMI C OrPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3/0POBbSl, HMMeEIOIIHMX

HApYUIEHHUs ONOPHO-ABUIaTeJILHOI0 annapara:

- JUId JIMI C HapyWEHWsIMHU OIOPHO-JBUTATENLHOIO ammapara, HapylIeHUSIMH
JIBUTATEILHBIX (YHKIUH BEPXHUX KOHEYHOCTEH WM OTCYTCTBHEM BEPXHHX KOHEYHOCTEH:
NUCbMEHHBIE 33/1aHUS BBIIIOJIHIIOTCS HA KOMITBIOTEPE CO CIEHUAIN3UPOBAHHBIM IPOrPaMMHBIM
oOecrieyeHHEeM WJIM  HAJUKTOBBIBAIOTCS  aCCUCTEHTY; BBINIOJIHEHHWE 3aJaHWid  (TECTOB,
KOHTPOJIBHBIX paboT), MPOBOUMBIE B MUCEMEHHOI (hopMe, MPOBOAATCS B YCTHOH (hopMme myTem
ompoca, 6ecenbl C 00 yJaroIIMCs



9. YuedHo-MeTOoAMYECKOE M HH(POPMALIMOHHOE 00ecneyeHUe TUCIHIIIUHBI

Jlureparypa
a) OCHOBHAs:

1. Omnmnenreiim A. CrnekTpaiibHblid aHanu3: nep. ¢ anri. / [ladep P.; 2-e u3n., ucop. - M.:
Texnocdepa, 2009. — 856 c.

2. Puuapn Jlaiionc. Crnektpanbhblii aHanu3: Bropoe m3manue. Ilep. ¢ anrn. M.: bunowm-
I[pecc, 2006. 656 c.

3. Cmut C. CnekrpanbHplii aHanu3. IIpakTHueckoe pPYyKOBOJICTBO JUIsl MHXCHEPOB U
Hay4yHbIX  paborHmkoB.  [lomka-XXI, 2011. 718 c¢. ObC  Kuurodouna
(http://www.knigafund.ru/books/106052)

4. CrekTpaJbHBINA aHATTU3 U U300paXKeHUH B pagro(u3NIeCcKuX MPUIIOKEHUIX / o pea. B.
®. KpaBuenko. - M.: Owsmammr, 2011. — 544 c¢. OBbC Kuaurodonn
(http://www.knigafund.ru/books/112577).

5. IOxuno Carto. be3 manuku. Criekrpanbubiii ananms. [lep. ¢ anri. ¢ smn. Cenunoit T.I'. M.:
Homka-XXI, 2010. 176 c.

0) 10MOJTHUTEIbHAS:

6. I'munuenko A.C. CrekrtpaibHblil aHanu3: y4e0. mocobue: B 2 4. / A. C. ['muHueHKo.
Kpacnosipck: UL KI'TY, 2001. Y. 1/2.

7. Pomantok FO.A. OcHoBbl 1udpoBoii 006paboTku curHanoB. YueOHoe mocobue.Hactsl.
MO®THU. 2005r.

8. Cepruenko A.b. CriektpanbHblii ananus. Yuebnuk ams By30B. — CI16.: [Turep, 2002, 608
c.

9. Cmut C. CnexrtpanpHblii aHanu3. [IpakTudeckoe pyKOBOJICTBO [JIsi HHXKEHEPOB U
HayyHbIX paboTHukoB. - J[omdka -XXI, 2011 r. -718 c¢. OBC Kuurodonpg
(http://www.knigafund.ru/books/106052).

10. Cononuna A. U. Crnekrpanbublii aHamm3. MonenupoBanue B MATLAB: yue6. mocobue
11 By30B / Ap6y3oB C. M.; - CIIG.: BXB-IlerepOypr, 2008. - 816 c.

mexnuyeckue u yneKkmponnsle cpeocmea odyuenusn (T3C0),
UNIIOCMPAMUGHbIE MAMEPUATIBL.

1. IIpoexrop mynbrumenua (Ilp).
2. TlepconanbHble KOMIbIOTEPHI, HOYTOYKH (PC).
3. Cucrema kommptoteproi matematuku (CKM) MathCAD-14.

npozpammnoe obecneuenue

1. DneKTpOHHBIN KOHCTIEKT JEKIIUM.

2. OOyuatomas nporpamma FEOCTAT.

3. Kowmmerorepnas nporpamma KACKA/I-3D.
Humepnem pecypcor:
http://www.knigafund.ru/books/106052

9. MaTepuajbHO-TeXHHYECKOE o0ecneyeHne TUCIUIIHHbI

- JlabopaTopust 0OpaOOTKM W WHTEPIPETAIMU TeOPU3NUECKUX JaHHBIX COJACPIKAIIII
KOMIUIEKC ~ IporpamMMm i OHUGPOBKM M aBTOMAaTU3UPOBAaHHOW  BHU3YyalbHOMU
MHTEPHpPETAlMU PE3YJIbTaTOB Te€0(pU3NUECKUX UCCIIEOBAHUI CKBAKUH;

- JlaGoparopus reonH(OpMalnOHHBIX TEXHOJIOTHIA;
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Jis  npoBeAeHHS  KAa4eCTBEHHOTO  OOy4YeHHS B JIaDOpaTOpPHUSX — HCIHOJB3YIOTCS
MPEJOCTaBICHHBIE BEAYIIMMU TeO()U3NYSCKUMUA OpraHu3alusMyd  (TPEATNPUITHIMHA)
anmapatypa ¥ 000pyI0BaHUE U MPOTPAMMHBIE KOMILIEKCHI COBPEMEHHOTO YPOBHS,

B nmaGoparopusix comepikarcsl DJIEKTPOHHBIE BEPCHUM METOJIUYECKUX yKa3aHWUA K
nabopaTOpHBIM paboTaMm.
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