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PABOYA [IPOTPAMMA JTUCHUTIJIMHBI
MaremMaTn4yeckoe MoJAeTHPOBAHNE PAIHOTEXHHYECKHX YCTPOMCTB M CHCTEM

VYpoBeHb 00pa3zoBaHus: BbIcIIee 00pa3oBaHue - MATHCTPATypa

Hanpasnenue noarorosku / cnenuansHocTh: 11.04.01 Pagnorexnnka

Hanpasnennocts (npoduib) / crnenuanuszanus: BugeounHgopmanuoHHble TeXHOJOrHM M nHdpoBoe
TeJleBU/IeHHE

®opma 00ydeHUs: OUHasA

@®axynbsreT: PT®, Pagnorexunyeckuii paxkyiabrer

Kadenpa: TV, Kadenpa TesieBuaeHusi u ynpapjieHust
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VYueOuslii man nHadopa 2017 roga

Pacnpenenenue pabouero BpeMeHu

No Bunpl yaeOHOI 1esITEIBHOCTH 3 cemecTp Bcero Ennuauner
1 Jlexnuu 24 24 4acoB
2  IlpakTtndeckue 3aHATUS 16 16 9acoB
3 JIaGoparopHble pabOThHI 12 12 4acoB
4 Bcero aynuTopHbIX 3aHATUI 52 52 4acoB
5 CamocTosTenpHas padboTa 92 92 4acoB
6 Bcero (0e3 sx3aMeHa) 144 144 4acoB
7 OO6m1ast TpyI0eMKOCTh 144 144 4acoB
4.0 4.0 3.E.

JuddepeHnrpoBaHHblii 3a4eT: 3 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
nporokot Ne 15 ot « 28 » 6 2018 r
JINCT COI'TTACOBAHUA

PabGouass mporpamMma IUCHUIUIMHBI COCTAaBICHA C Y4YeTOM TpeOOBaHWM  (eaepasbHOTO
rOCyAapCTBEHHOTO 00pa3zoBarenbHOrO craHiapra Beiciiero obpazosanus (PI'OC BO) mo HampaBieHHIO
nonrotoBku (crenuanbHOCcTH) 11.04.01 Pagnorexnuka, yreepsxaerroro 30.10.2014 roga, paccMoTpeHa u

onoOpena Ha 3acenannu kadenpsr TOP «  » 20 rona, mpoTokoa No
Pazpabotunk:
noteHt kad. TOP P. B. JIutBunoB

3aBenyromnuii oobecrnednBaroniei kad.
TOP A. A. Tenbriep

PaGouas mporpamma TUCIUIUIMHBI cOIIacoBaHa ¢ (paKyJIbTETOM U BhIycKarolen kadeapoii:

Jlexkan PT® K. 1O. IlomoBa

3aBeAyIONIHi BITyCKaroIIei Kad.

TV T. P. I'azu3oB
OKcIepTsl:

noreHT kaheapst TOP C. U. boromornos

JloueHT kadeaps! TeIEBUACHUS U
ynpasienus (TY) A. H. Bynnakos
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1. Heaun u 3a7a49u TUCHUILIHHBI

1.1. lean AUCHUILIHHBI
enpto mpemnonaBaHusl OUCHMIUIMHBI  SIBISIETCS HW3YYCHHE METOAOJOTHH  MCIOJb30BaHHS
MaTeMaTH4YEeCKOro anmapara Mpyu OMUCAHUM CUTHAJIOB, CIy4YallHBIX MPOIECCOB M MOJEH, YCTPOUCTB U
cucteM. PemieHne 3amad  ameKBaTHOro BbIOOpa MaTEeMaTHYECKUX  MOJENIEH CHUTHAJIOB IS
PAIUOTEXHUYECKUX CHUCTEM pAa3JIMYHOIO HA3HAYEHUs, aHaJu3 M MOJCIHPOBAHUE ONTUMAIBHBIX H
KBa3HOINTUMAJILHBIX MPOIIEAYP U3BICUCHHsI HHPOPMAIIUK U3 MPUHUMACMBIX CUTHAJIOB.

1.2. 3agaun JHCHUILINHBI
— B mpouecce moaroToBku CTyIEHT TOJDKEH CPOPMUPOBATH HABBIKA MOJCIMPOBAHUS CUTHAJIOB,
MPOIIECCOB M PE3YJBTAaTOB WX MPEOoOpa3oBaHHUS B PATUOTEXHUYECKHX CHUCTEMax C HCIIOJIb30BAaHUEM
COBPEMEHHOT0 MaTeMaTHYECKOTO arapara.

2. Mecto aucunmimmabl B ctpykrype OITIOII

JucuuiuinHa «MareMaTiueckoe MOJAEIMPOBAHUE PAJUOTEXHUYECKHX YCTPOMCTB M CHUCTEM»
(b1.b.1) otHOCHTCs K OioKy 1 (Ga3oBast 4yacTh).

[IpenmecTByOMMMH AUCUUIUIMHAMY, (DOPMHUPYIOIIUMH HauyajbHble 3HAHUSA, SABISAIOTCS: Teopus
ANIEKTPOMATrHUTHOW COBMECTHMOCTH PAIHOAIEKTPOHHBIX CPEJICTB U CUCTEM, YCTPOMCTBA TCHEPHPOBAHUS
1 popMHUpOBaHUS LHU(POBBIX CUTHAJIOB.

[Mocnenyromumu auCHMIUIMHAMH  sBJsitoTCs: HaywuHo-mccnenoBarensckas pabota (paccpen.),
[IpenaumniomMHas npakTUKa.

3. TpeOoBaHus K pe3yJibTaTaM OCBOCHHMS JHCIUIIIHHBI

IIponiecc n3yueHust TUCUMIUIMHBI HAallpaBlieH Ha (POPMUPOBAHUE CIIEAYIOIINX KOMIIETEHLIUI:

— OIIK-2 cnocoGHOCTBIO HCHOJIB30BaTh PE3yJAbTaThl OCBOEHHUS JMCLUUIUIMH IPOTPaMMBbI
MarucTparypsbl;

— OIIK-4 cmocoOGHOCTBI0O CaMOCTOSTEIBLHO NPHOOPETaTh M HCIOJIB30BaTh B IMPAKTHYECKON
NesITeIbHOCTH HOBBIE 3HAHUS U YMEHHS B CBOEH IpeAMETHON 00IacTH;

— OIIK-5 roToBHOCTBIO OQOPMIISTH, MPEACTABIATh, IOKIAAbIBATE M apryMEHTHPOBAHHO
3alMIIATh PE3YJIbTAThl BBIMOJIHEHHON paboThI;

B pesynbrare u3ydeHus TUCIUIIIMHBI 00yYaIOIUNACS TOJIKEH:

— 3HaTh - (U3MUYECKHE M MaTeMaTHYECKHE MOJCIH W METOIbl MOAEITUPOBAHUS MPOIECCOB M
SIBJICHU, JIS)KAIUX B OCHOBE NPUHIUIIOB JEHCTBUS PAJUOTEXHUUECKUX YCTPOUCTB U CUCTEM.

— yMeTb - (GOpPMYIUpPOBATh M pelIaTh 3aJayd, HCIOJB30BaTh MaTeMaTHUECKUN ammapar u
YHCJIEHHBIE METOBI JJIs1 aHAJIN3a, CHHTE3a U MOJEJIMPOBAHUS PAIMOTEXHUUECKUX YCTPOMCTB U CUCTEM.

— BJajeTh - MaTEMAaTUUYECKUM ammapaToM Jis PEelIeHUs 3a/1a4 TEOPETUYECKOW U MPHUKIIATHON
pazMOTEeXHUKHU, METOAAMH UCCIIEIOBAHUS U MOJICIMPOBAHHSI OOBEKTOB PaJIMOTEXHUKH.

4. O0beM IMCHUIIMHBI U BUAbI Y4eOHO# padoThl
OO6mrast TpyIOEMKOCTh NUCIMIUIMHBI cocTaBisieT 4.0 3aueTHBIX EIUHUIIBI U TIPEACTABJICHA B
Tabauie 4.1.
Tabmuma 4.1 — Tpy10eMKOCTh TUCIIUTUTHHBI

Bunet yueOHOI nesTeNbHOCTH Bcero gacos CemecTpsl

3 ceMecTp
AyIUTOpHBIE 3aHATHS (BCETO) 52 52
Jlextm 24 24
[TpakTrueckue 3aHATHS 16 16
JlaGopaTtopHbie paboThHI 12 12
CamocTtosiTenbHas paboTa (Bcero) 92 92
OdopmieHre 0TYETOB I10 JIAOOPATOPHBIM padoTam 12 12
[TpopaboTka NTEeKIIHOHHOTO MaTepraa 45 45
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[TonroroBka K MpakTHYECKUM 3aHATHSIM, CEMUHApaM 35 35

Bcero (0e3 sx3aMeHa) 144 144
OO0m1as Tpy1I0EMKOCTh, 9 144 144
3aueTHBIe EquHUIIB 4.0 4.0

5. Conep:xaHue TUCHUILIMHBI

5.1. Pa3nenanl TMCHUILINHGBI M BHABI 3AHATHH
Paznenbl nUCIMIUIMHBI U BUIBI 3aHATUN TPUBEACHBI B TabuIe 5.1.
Ta6muna 5.1 — Pa3geinsl AUCHUINUIMHEL U BUIABI 3aHITHH

HaszBanus pasnenoB IUCHUILIMHBI é L 7R 8.6 8¢ 58S 2L Br = % g =
3 cemectp

1 Pons MaTeMaTH4eCcKOro 2 1 0 25 28  OIIK-2, OIIK-
MOJIEIIMPOBAHMS IIPU IPOCKTUPOBAHUU 4, OIIK-5
PTC u ycrpoiicts
2 baswuc npocredmux GyHKITMOHAITBHBIX 8 5 0 20 33  OIIK-2, OIIK-
AJIEMEHTOB IpU MoAenupoBanuu BU 4, OIIK-5
YaCcTHU CUCTEMBI C HCIIOJIb30BAHUEM
KOMILIEKCHOTO OMTUCAHUS CUTHAJIOB U
XapaKTEePUCTUK PAJUOCUCTEM.
3 MonenupoBaHue pauoCUTHAIOB U 8 5} 6 21 40  OIIK-2, OIIK-
MOMeEX. 4, OIIK-5
4 MeToJ CTaTUCTHYCCKHUX DKBUBAJICHTOB 6 5 6 26 43  OIIK-2, OIIK-
nipu Mogenupoanuu PTC u yctpoiicTs. 4, OIIK-5
Htoro 3a cemectp 24 16 12 92 144
Uroro 24 16 12 92 144

5.2. Conep:xkanue pa3aesioB JMCHUILIHHBI (110 JEKIUSIM)
ConeprkaHue pa3ienaoB TUCIUILINH (110 JIKIUSIM) IPUBEACHO B Tadnuie 5.2.
Tabmuma 5.2 — Comeprkanue pasaenoB TUCIUTUIAH (TIO JIEKIIHSIM)

S0 0
HazBanus pasnenos CozeprkaHue pa3iesioB JUCIUILIMHB (TI0 JIEKIMaM) ; & S 3, = 3 2
3 cemecTp
1 Pons maremarnueckoro Ponp MaTeMaTHueCKOro MOIEIUPOBAHUS TIPH 2 OIIK-2,
MOJIEIIUPOBAHMUS TIPH npoektupoBanuu PTC u ycrpoiicts. O60011eHHAs OIIK-4,
npoektupoBanuu PTCu  cxema. Ocobennoctu monenupoBanust PTC Ha OIIK-5
YCTPOMICTB (byHKLIHMOHATBHOM dTare NPOeKTUPOBAHUS
Hroro
2 ba3uc npocTeimunx KoMIekcHoe mpeacTaBlIeHne paliOCUTHAJIOB U 8 OIIK-2,
(GYHKIIMOHATBHBIX nomex. KoMIuiekcHoe npeacraBieHme OIIK-4,
JJIEMEHTOB IIpU PaguOTEXHUYECKUX YCTPOUCTB. basuc nmpocrenmux OIIK-5
MozenupoBanu BU anemeHToB Ui BYU pannocucrem. basnc mpocreimmx
4aCTH CUCTEMBI C ¢byHKLIMOHANBHBIX 31eMeHToB 11 HY paanocucrem u
MCIIOJIb30BaHUEM yCTpoicTB. Maremarnyeckas MOJENb JIEMEHTOB
KOMIUIEKCHOTO ormcanus  Oasuca st HY u BY yvacreii cucreMsl.
UTHAJIOB U
CHTHAJIO Hroro 8
XapaKTEPUCTUK
PaguoOCHUCTEM.
3 MonenupoBaHue MonenupoBaHue Cly4alHbIX PaJuOCUTHAIIOB U 8 OIIK-2,
paZvOCUTHAJIOB U ToMeX. ToMeX. OcoOOeHHOCTH MOJIETMPOBAHMSI CITy4aliHbIX OIIK-4,
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CUTHAJIOB U MMOMEX METOIOM KOMITJIEKCHBIX aMIUIUTY]I. OIIK-5
Meton dhopmupyromiero ¢puistpa. @akTopusanus

cniekTpa. BeiOop mHTEpBaa IUCKpeTU3aIuu IpH

MonenupoBaHu. CpaBHUTEIbHBIN aHAIU3 METOAOB

MOJICTTUPOBAHUS

Uroro
4 Meton CcTaTUCTUYECKUX MeTo/] CTaTUCTUYECKUX SKBUBAJIEHTOB MIPU 6 OI1K-2,
SKBUBAJICHTOB IIpU moznenupoBanuu PTC u ycrpoiicts. Ontumuzanus OIIK-4,
MoaenupoBanuu PTCu  mapameTpoB U CTPYKTYpPbl CUCTEMBI ITPH OIIK-5
YCTpPOMCTB. MCII0JIb30BaHUM MaTeMaTUYecKux mozenei. OueHka

rokaszatesiell KauecTa paboThl CUCTEMBI

Uroro 6
Uroro 3a cemectp 24

5.3. Pa3aeJibl AUCHUIIMHBI M MEKIMCHMILNINHAPHBIE CBSA3M ¢ 00eCeYnBAKIMMH (MPeAblTyIIUMH)
U obecneyuBaeMbIMU (NOCJAEAYIONIUMH) JUCHUNIIMHAMUA
Paznenbl qucHUIUIMHBL U MEKIUCUUILTMHAPHBIE CBSA3H C 00CCMEUUBAIOIIUMU (TPEABITYIIIMMHI) U
obecrnieunBaeMbIMHU (TTOCIICIYIOMIMMHA ) AUCITUTUIMHAMY TIPEICTaBlIeHbI B TabmuIe 5.3.
Tabnuua 5.3 — Paznesnbl IUCHUIUIMHBL U MEXAUCLUIIIIMHAPHBIE CBA3H

Ne paznenoB qaHHOUW TUCHIMIUIAHEL, 1711 KOTOPBIX

HE0OXOMMO H3yUeHHe 00eCIeunBAIOIIUX U
Hanvenosanue mciunimmy 00eCIeYMBaeMBbIX JTUCITUILTHH

1 2 3 4
[IpenmecTByromue 1UCHUILIMHBL

1 Teopust 3€KTPOMAarHUTHOM COBMECTUMOCTH

PaJIMOAIIEKTPOHHBIX CPEJICTB U CHCTEM *
2 YcTpoiicTBa reHepupoBaHus U (HOPMUPOBAHUS +
1M(POBBIX CUTHAJIOB
[Mocnenyromue AUCIUITITUHBI
1 Hayuno-uccnenoBarenbckas padbora (paccper.) + + +
2 [TpepaumnioMHasi mpakTHKa + + +

5.4. CooTBeTCcTBHE KOMIIETEHIM A, (JOPMUPYEMBIX NPH U3YYE€HUH TUCUHUIJIMHBI, 1 BU/I0B 3aHATHH
CooTBeTcTBHE KOMIIETCHIIMH, (HOPMUPYEMBIX TMPH W3YyYEHUH AUCIHUILTUHBI, U BHUJOB 3aHITHIA
MpeACTaBICHO B Tabnwuie 5.4.
Tabmuna 5.4 — CooTBeTcTBUE KOMIIETEHIUH, (GOPMUPYEMBIX MPU HU3YYCHHH TUCIUILUIMHBI, U BHUJIOB

3aHATHI

g E Bupl 3aHsTHIA

g2 EF o e © s DopMBbI KOHTPOJIS

Y = = E Ay 8L H o o \© O = a\©

OIIK-2 + + + + Otuer 1o 1adbopaTopHOit
pabore, Tecr,
JuddepenumrpoBaHHbIN
3a4eT

OIIK-4 + + + + Otuet no nabopaTopHOii
pabore, Tecr,
JuddepeHumrpoBaHHbII
3a4eT
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Otuet no 1abopaTopHOM
paborte, Tecr,
HuddepennmpoBanHbIit

OIlK-5 + + + +

3a4cT

6. UuTepakTUBHBbIE METOABI M (POPMBI OPraHU3ANMHU 00yUEeHUsI
He npenycmotrpeno PYIIL.

7. JlabopaTopHble padoThI

HaunmenoBanue 1a00paTopHbIX paboT npuBeaeHo B Tadmuie 7.1.
Tabmumna 7.1 — HaumeHoBaHue 1a00paTOpHBIX padoT

HazBanus pasaciioB

3 MogenupoBaHue
paZMOCUTHAJIOB U TIOMEX.

4 MeTtoa cTaTUCTHUECKHAX
SKBUBAJICHTOB MPHU
MozaenupoBanuu PTC u
YCTPOUCTB.

Uroro 3a cemectp

HaumeHnoBaHue 1a60paTopHbIX padoT
3 cemectp

OneHka KOPpEKTHOCTH BBIYMCIINTENBHBIX 3a/1a4 U
anropuTMoB PenieHne ypaBHeHuU ¢ OHON
IIEPEMEHHOM

Permenue 3amau nmuHEHOM anreOpsl. Beraucienue
COOCTBEHHBIX UHCET U COOCTBEHHBIX BEKTOPOB

Hroro

MHTepnonupoBaHie U YUCIEHHOE
muddepentmpoBanue Gpynxmii [Tpubnmkenue
CIUIaiHaMU

YucnenHnoe unterpupoBanue GpyHkuuii Pemenue
O0OBIKHOBEHHBIX U (DhepeHIINaTIbHBIX YpaBHEHUN

Hroro

8. [IpakTHYeckune 3aHATHSA (CEMHUHAPBHI)

(0]

MK

12

HanMeHoBaHne MpakTUUECKUX 3aHATHI (CEeMUHApPOB) MPHUBEAEHO B Tadmume 8.1.
Tabnuua 8.1 — HaumeHoBaHNE PAaKTUYECKUX 3aHATUH (CEMUHAPOB)

Hazsanwns pas3aciioB

1 Pone maremarnyeckoro
MOJIEIIUPOBAHMUS TIPH
npoextupoBanuu PTC n
YCTPOUCTB

2 bazuc npocrermmx
(YHKIIMOHATIbHBIX
AJIEMEHTOB MPU
MozaenupoBanun BU
YacTH CUCTEMBI C
MCIIOJIb30BaHUEM
KOMILUIEKCHOTO OITMCaHUs
CUTHAJIOB U
XapaKTePUCTUK
paanocucTeM.

3 MonenupoBaHue
PaIMOCUTHAJIOB U TTIOMEX.

o S0
HanMeHOBaHHE TIPAKTUYECKUX 3aHATUI (CEMMHAPOB) ; & S

3 cemecTp

[Ipaktrnueckoe 3ansatus Ne 1 KomruiekcHoe
IIPEICTABICHUE PAJUOCUTHAIIOB U ITIOMEX.
KommuiekcHoe npeacraBieHre pagnoTeXHUYECKUX
YCTPOUCTB.

HUrtoro

[IpakTuyeckue 3ansatue Ne 2 u 3ba3uc npocreimmx
aeMmeHToB Ui BY pagnocucrem. baszuc npocrenmmx
byHKIMOHANBHBIX neMeHnToB 11 HY pagnocucreM u
YCTPOWCTB.

Hroro

ITpakTueckoe 3ansatue Ne 4 u SMonenupoBanue
CIIy4YalHBIX PaJMOCHUTHAJIOB U oMeX. Pacuer
MAaTeMaTu4eCKOM MOJIEIIN 3BEHA «HEJIMHENHBIN
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4 MeToA CTaTUCTUYECKUX
HKBHUBAJIEHTOB IIPU
monenupoBanuu PTC u
YCTpPOMCTB.

Hroro 3a cemectp

Bunel camoctosTensHoil paboThl, TPYAOEMKOCTh U (OPMHUPYEMbIEe KOMIIETEHIIUU MIPE/ICTABICHbI B

tabmuie 9.1.

AJIEMEHT — UCaTbHBIN MOJI0COBOM (DUIIBTP N-0i

CIIEKTPAJIbHOM 30HBI».

Hroro

ITpakTnueckoe 3anstue Ne 6 u 7Pacuer

MaTeMaTU4YECKON MOZEIIN CTAallMOHAPHOTO
HOPMAJIBHOT'O CIIy4alHOTO IpolLecca ¢ 3aaHHbIM
HHEPreTHYECKUM CeKTpoM. MeTonbl hopMupoBaHus
CTallMOHAPHBIX IIPOLECCOB C MPOU3BOJIILHBIM

OQHCPICTUYCCKUM CIICKTPOM.

Hroro

9. CamocrosiTeibHas padora

5

5 OIIK-2,
OIIK-4,
OIIK-5

5

16

Tabmuma 9.1 — Buapl caMocTOsITEIBHON pabOThI, TPYAOEMKOCTh U (POPMUPYEMbIE KOMITETSHIIUH

HazBanus pasaciioB

1 Ponbe maremarnyeckoro
MOJIEIIMPOBAHMUS TIPU
npoektupoBanuu PTC u
YCTPOUCTB

2 ba3uc npocTeimunx
(GYHKIIMOHATBHBIX
AJIEMEHTOB MPHU
MozaenupoBanuu BY vactu
CHCTEMBI C
HCIIOJIb30BaHUEM
KOMILIEKCHOTO OITMCAHUS
CHUTHAJIOB H
XapaKTePUCTUK
PaTuOCHUCTEM.

3 MonenupoBaHue
pPalMOCHUTHAJIOB U TIOMEX.

4 MeTon CTaTUCTUUECKUX
SKBUBAJICHTOB MIPU
MonenupoBanuu PTC u

Bunsl camocTosTensHOU
paboThI

LPYA

3 cemectp

IToxrorosxka k
[IPAKTUYECKUM 3aHATHSM,
CEeMHHapam

[TpopaboTKa JEeKIIMOHHOTO
marepuaia

Hroro

IloaroroBka x
MPAKTUYECKUM 3aHATHSM,
CeMHHapam

[TpopaboTka IeKIMOHHOTO
Marepuana

HUrtoro

IloaroroBka x
MPAKTUYECKUM 3aHATHSM,
CeMHHapam

[TpopaboTka JIeKIIMOHHOTO
marepuasia

OdopmiteHne 0T4ETOB TIO
n1a0opaTopHBIM paboTam

OdopmieHre 0TYETOB TI0
nabopaTtopHbeIM paboTam

HUrtoro

IloaroroBka x
MPAKTUYECKUM 3aHATHSIM,
ceMHUHapam

CornacoeaHa Ha noptane N2 39019

=423

88E3

10  OIK-2,
OTIK-4,
OTIK-5

15

25

10  OIK-2,
OTIK-4,
OTIK-5

10

20

5  OIK-2,
OTIK-4,
OTIK-5

10

3

3

21

10 OIK-2,
OTIK-4,
OTK-5

=
2
=

»
4
¢
1
¢

CDOpMBI KOHTPOJIA

JuddepenunrpoBaHHbIi
3ageT, OTYeT 1o
nabopaTopHOil paboTte

JuddepeHumrpoBaHHbII
3adyer

JuddepeHumrpoBaHHbII
3aueT, OTUeT 10
nabopaTopHoOii pabote

JuddepeHunpoBaHHbIi
3ayet, OTUeT 10
naboparopHoii paboTte



YCTPOMCTB. [TpopaboTka JIEKITMOHHOTO 10

Marepuana

OdopmiteHre 0T4ETOB TIO 3

n1a0opaTopHBIM paboTam

OdopmiteHre 0TYETOB TIO 3

n1a0opaTopHBIM paboTam

Hroro 26
Wroro 3a cemectp 92
Hroro 92

10. KypcoBoii npoekTt / KypcoBasi padora
He npenycmorpeno PVYIIL.

11. PeiiTuHroBasi cucremMa JJisi OCHKH YCIIeBaeMOCTH 00y4aloIuXxcst

11.1. baniabHbIe OLEHKH AJIs1 3JIEMEHTOB KOHTPOJIA
Tabmuma 11.1 — bayuibHBIE OIICHKH IS SJIEMEHTOB KOHTPOJIS

N . MaxkcuMalibHBII
. MaxkcuMasbHbIN MaxkcuMabHbIN
DneMeHThl y4eOHOI 0aJw 3a nepuo Bcero 3a
O6amn Ha 1-yto KT ¢ Gam 3a nepuon
JIESITEIIbHOCTH mexnay 2KT u na cemMecTp
Hauana cemectpa Mexnay 1KT u 2KT
KOHEIl ceMecTpa
3 cemectp
JuddepeHnmpoBaHHbII 15 5 15 35
3a4er
OtueTt o mabopaTopHOi 15 10 20 45
pabote
Tecr 5 5 10 20
Hrtoro makcumym 3a 35 20 45 100
nepuos
Hapacraromum urorom 35 55 100 100

11.2. Ilepecyer 62/1JI0B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[lepecuer 6amIOB B OIIEHKH 32 KOHTPOJIbHBIE TOUKH MpecTaBieH B Tabnuue 11.2.
Tabnuua 11.2 — [1epecueT 0auIOB B OLIEHKH 32 KOHTPOJIbHBIE TOUKH

Bbansel Ha 1aTy KOHTPOIBHON TOUKH Orenka
> 90% ot MakcuMasIbHOU cyMMBbI O6asutoB Ha gaty KT )
Ot 70% 1o 89% ot makcuMaabHOM CyMMBbI OaiioB Ha jaty KT 4
Ot 60% 10 69% OT MakcuManbHOU cyMMBbI O6asutoB Ha aaty KT 3

2

< 60% ot MakcuMasbHOU cCyMMbI OauioB Ha naty KT

11.3. Ilepecyer cymMMbl 0a/1J10B B TPAAUIIMOHHYIO M MEKAYHAPOIHYIO OLIEHKY
Ilepecuer cymmbl 0ayioB B TPAJUIMOHHYIO M MEXIYHAPOAHYIO OLEHKY IpEACTaBIEH B TaOIulle
11.3.
Tabmuma 11.3 — Ilepecuer cymMMbl OaIoB B TPAAUIIMOHHYIO M MEXTyHAPOAHYIO OLEHKY

NroroBas cymma 6aios,

Onenka (I'OC) YUMTBHIBACT YCIEIIHO CIAHHBIN Onenka (ECTS)
9K3aMeH
5 (oTIM4YHO) (3a4TEHO) 90 -100 A (0TIMYHO)
4 (xopo11o) (3a4TeHO) 85 -89 B (o4ens xoporo)
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75 - 84 C (xopomo)

70-74 D( )
TIOBJIETBOPUTEIILHO
.y 5 ) 65 - 69 ’ P
TOBJIETBOPUTENIBHO) (3aYTEHO
7 P 60 - 64 E (mocpenctBenHoO)
2 (seynosneTsoputeIbro) (e Huxe 60 6annos F (HeynoBieTBOpUTENBHO)

3a4TEHO)

12. Y4eOHO-MeTOAUYECKOE M MH(OPMALMOHHOE OOecreyeHne JUCHUMIIIMHBI

12.1. OcHoBHas qUTEpaTypa
1. Pammorexuuueckue nenu u curnaisl. Yacte 2 Jluckpetnas o6paboTka cUrHajioB U 1udposas
¢bunerparus [DnekTpoHHblil pecype]: Yuebnoe nocodue / Kaparaesa H. A. - 2012. 257 c. - Pexum
noctyma: https://edu.tusur.ru/publications/2799 (nara o6pamenus: 24.07.2018).
2. Pamuorexnumdueckue menu W curHaibl. Yacte 1 Teopuss CUTHAIOB W JHHEWHBIC IIETH
[DnexTponnbIii pecypc]: YuebHoe mocobue / Kaparaesa H. A. - 2012. 261 c. - Pexxum nocrymna:
https://edu.tusur.ru/publications/2798 (mara oopamenus: 24.07.2018).

12.2. lonotHUTEIbHAS JTATEPATYPA
1. TaneeB P. M. Maremarndeckue Mojend B 3amadax o0paboTku curHaioB : CropaBodHOE
nocobue / P. M. I'anees. - 2-¢ u3f., ucrp. u goi. - M. : Topsuas nuaus-Tenexkom, 2004-79 c. (Hanu4ue B
ouobauorexke TYCVYP - 50 3k3.)
2. Maremarndyeckoe MOJCIMPOBAHUE PATHUOTEXHUUYECKUX YCTPOHCTB U CHCTEM [DIEKTPOHHBIN
pecypc]: VYueObnoe mocobme / Tempumep A. A. - 2013. 99 c¢. - Pexum pocryna:
https://edu.tusur.ru/publications/2947 (mnara o6pamenus: 24.07.2018).

12.3. YueOHO-MeTOANYECKHE MOCO0OUS

12.3.1. Obs3arebHBbIC y4eOHO-MeTOAMYECKHE TOCOOHS

1. Maremarudyeckoe MOJEIUPOBAHUE PATUOTEXHUUECKHX YCTPOWCTB U CUCTEM [DJIEKTPOHHBIN
pecypc]: YueOHO-MeTonn4YecKoe MocoOre K MPaKTUIECKUM 3aHATHSIM U OpPraHU3allid CaMOCTOSTEIbHON
padorer / Tempmep A. A.,, Ab6emoB P. P - 2013, 21 ¢ - Pexum pgocryna:
https://edu.tusur.ru/publications/2948 (mara o6pamenus: 24.07.2018).

2. YdyeOHO-MeTomuYeckoe Tocobue «MareMaTH4eckoe MOJEIUPOBaHUE» [ DIEKTPOHHBIH
pecypc]: Hdnsa crynentoB no HampasieHuto 210100 «OnekTpoHMKa M HaHOZJIEKTpoHUKa» U 222900
«HanoTtexHomornn n MuKpocructeMHas Texuuka» / H. B. 3apuxoBckas - 2014. 103 c. - Pexxum gocryna:
https://edu.tusur.ru/publications/4607 (mara oopamenus: 24.07.2018).

12.3.2. YueOHO-MeTOAHYECKHE MOCOOMS /ISl JIMI] C OTPAHMYECHHBIMHU BO3MOKHOCTSIMH 3/10POBbS H
UHBAJUI0B

Y4eOHO-MeTOMUECKUe MaTepUaibl JJIsl CaMOCTOSITENIFHONW U ayJIUTOPHON paboThl 00yYaroIuXcs
U3 YUCIIA JIML C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 37I0POBbsl M MHBAJINIOB MPEIOCTABIAIOTCS B (hopMax,
a/IaNTHPOBAHHBIX K OTPAaHUMYCHHUSM UX 37I0POBbSI M BOCIIPUATHUS HH(POpMAIIHH.

J1st Iuu ¢ HapylIeHUsIMM 3peHust:

- B (hopMe FIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hopMe YBEIIMUEHHBIM HIPUPTOM.

Jlns Inn ¢ HapylmIeHUsIMH CJIyXxa:

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

— B IeyaTHou (opme.

J st 1M1 ¢ HApyIIeHUsIMM OTIOPHO-ABUTATEJLHOI0 anmapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

— B reyaTHou (opme.

12.4. IlpoeccnonanbHbie 0a3bl JAHHBIX M HHPOPMALHMOHHBIE CIIPABOYHbIE CHCTEMbI
1. 1. Caiit kadeapsl TOP Ha obpazoBarensHoM noprane TYCVYPa;
2. 2. JlokanbHas cetb kKadenper TOP: Students\damuust npenonasarens\ Ha3Banue ¢aitna

13. MarepunaibHO-TeXHHYecKOe o0ecniedeHHe JUCHUILUINHBI U TpedyeMoe POrpaMMHoe
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o0ecreyeHue

13.1. O6mue TpeGoBaHNS K MATEPHAJIBLHO-TEXHHYECKOMY M IIPOrPAMMHOMY 00ecIe4eHUI0
AUCHHILTAHBI

13.1.1. MarepuanbHO-TeXHH4YECKOE M NPOrPaMMHOe o0ecnedeHne ISl JeKIMOHHBIX 3aHATHI
Jlns mpoBeleHMsl 3aHATUN JIGKLIMOHHOIO THUIA, IPYNIIOBBIX M WHAMBUIYAJIbHBIX KOHCYJIBTALUH,
TCKYIICTIO0 KOHTPOJIA U HpOMe)KYTOHHOﬁ aTTCCTAllU UCHOJIB3YCTCA y‘-IGGHaﬂ ayauTopHd C KOJUYCCTBOM
MOCaI0YHBIX MECT He MeHee 22-24, 000pyIoBaHHAs TIOCKOM M CTaHAApTHOH yueOHOo# Mebenbro. meroTcs
JIeMOHCTpAIIMOHHOE 000py/lIoBaHME M Y4eOHO-HAIISAHBIE TMOCOOUS, 00ECIEeYHBAIONINE TEMaTHYECKUE
WUTIOCTPALUHU 110 JIEKIIMOHHBIM pa3ziesaM JUCLUIUIMHBIL.

13.1.2. MarepuaJbHO-TEXHHYECKOE H IPOrPaMMHOe o0ecnedyeHne VI NPAKTHYEeCKUX 3aHATHI
Jlaboparopus «PaguorexHuueckue ey U CUTHAIbD)
ydeOHas ayIuTOpus I TPOBEIACHHUS 3aHATHI TaO0PaTOPHOTO THUTIA
634034, Tomckas obmacts, . Tomck, Bepmmnuna ynuna, a. 47, 314a ayg.
Onucanne UMeIIErocs 000pyI0BaHUS:
- Jlocka maruutHo-mMapkepHass BRAUBERG;
- Konseprop AC-DC MC5BB UPBUC (8 wit.);
- USB Ocummnorpag-reaeparop PCSGU250 (8 mit.);
- 8 pabounx craHIMii, (KOMIIBEIOTEPOB), Ha 6a3e mporeccopoB Intel Core i5;
- KoMmriekT crienmanu3upoBaHHON yueOHOM Mebenu;
- Pabouee mecTo npernonaBaTers.
[IporpamMmMHoOe obecrnieueHue:
- 7-Zip
— Adobe Acrobat Reader
— Mathworks Matlab
— Microsoft Office 2010 u Huxe
— Mozilla Firefox
— PTC Mathcad13, 14

13.1.3. MaTepuaJ/ibHO-TeXHHYeCKOe M IPOrpaMMHoe obecrieyeHue s J1a00paTopHbIX padoT
Jlabopatopust «PagnoTexHU4eCKUe e U CUTHAIBDY
yueOHasi ayqUTOpUs JIsl POBEICHUS 3aHATUH J1abOpaTOPHOTO THIIA
634034, Tomckas o6nactb, T. Tomck, Bepmmmanna ynuna, a. 47, 314a ayn.
Onucanne uMeromerocs 000pyI0BaHUS:
- Jocka maruutHo-MapkepHass BRAUBERG;
- Koneeprop AC-DC MC5BB MPBUC (8 mT.);
- USB Ocumnorpad-reaeparop PCSGU250 (8 mt.);
- 8 pabounx craHIui, (KOMIBIOTEPOB), Ha Oa3e nmporeccopos Intel Core 15;
- Kommnekt cnenuanu3upoBaHHON yueOHON Me0eny;
- PaGouee mecTo npemnonaBaTerns.
[Tporpammuoe obecrieueHue:
- 7-Zip
— Adobe Acrobat Reader
— LibreOffice
— Mathworks Matlab
— Microsoft Office 2010 u Huxe
— PTC Mathcad13, 14

13.1.4. MarepuanbHO-TeXHHYECKOE M MPOrPaMMHOe olecredeHne IS CAMOCTOATEIbHONH padoThI
s caMoCTOSTeNbHOM paboThl MCTONB3YIOTCA y4ueOHbIE ayTUTOPUU (KOMITBIOTEPHBIE KJIacchl),
PacCIOJIOKEHHBIE TI0 aJipecaMm:
- 634050, Tomckas obnacts, . Tomck, Jlenuna npocnexr, 1. 40, 233 ayn.;
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- 634045, Tomckas obmacts, T. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckas o6macts, T. Tomck, Bepmmnauna ynwuma, 1. 47, 126 ayn.;
- 634034, Tomckas obnacts, . Tomck, Bepumauna ynuna, 1. 74, 207 aya.

CoctaB 000pynOBaHHS:

- yueOHas me0Oerb;

- komnbioTepsl kiaacca He Huke [I9BM INTEL Celeron D336 2.81T. - 5 it

- KOMIBIOTEPHI TMOJKIIOUEHBI K ceTH «VHTepHeT» M 00ecrednBaroT JOCTYH B 3JIEKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTENbHYIO CPEAY YHUBEPCUTETA.

[TepeueHs mporpaMMHOTO 00ECIICUCHUS

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuabHO-TeXHHYeCKOe o0ecriedeHre JUCIUIIIHHBI /ISl JIMI C OTPAHHYeHHBIMU
BO3MOKHOCTSIMHU 30POBbSl 1 HHBAJIN/I0B

OcBoeHME TUCUUIUIMHBI JIMIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMHM 3/10pOBbSl U HWHBaJUJAAMU
OCYILECTBIISETCS C UCIOIb30BAHUEM CPEICTB 00yUeHHs OOIIEro U CHEeIMaIbHOI0 Ha3HAUCHHUS.

[Ipn 3aHsATHSAX € OOydYalOIMMUCA € HAPYLIEHMAMM CJyXa IPEayCMOTPEHO HCIIOIb30BaHUE
3BYKOYCHJIMBAIOUIEH amnmaparypbl, MYJIbTUMEIUMHBIX CPEICTB U JPYIMX TEXHUYECKHUX CPEACTB
npuema/nepenaun yueOHol HMHpOpMaluu B JAOCTYNHBIX (QopMax, MOOMJIBHONH CHUCTEMBI MPENOAABAHUS
Ui O0y4arolMXcs C MHBAIWIHOCTBIO, MOPTATUBHOW MHIYKIIMOHHON CHUCTEMbl. YueOHas ayiuTopus, B
KOTOpOH 3aHMMaroTCsi OOydaroliuecs ¢ HapylleHHEeM cllyXa, 00OpyloBaHa KOMIBIOTEPHON TEXHHUKOM,
ayIMOTEXHUKOMW, BUJICOTEXHUKOMU, AEKTPOHHOM JOCKOM, MYJIBTUMEIUMHON CUCTEMOU.

[Ipu 3aHATHAX ¢ 00yYaIOIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMU TIPETyCMOTPEHO UCIIOIb30BAHNE B
JIEKIIMOHHBIX U YYEOHBIX ayIUTOPHIX BO3MOKHOCTH MPOCMOTPA yAAJCHHBIX 00bEKTOB (HalpuMep, TEKCTa
Ha JIOCKEe WM cJaiila Ha 3KpaHe) Mpu IOMOIIY BUEOYBEIUYUTENEH 17151 KOM(POPTHOTO IPOCMOTpa.

IIpu 3aHATHAX C OOyYalOIMMHCS € HApPYLIEHHSIMH ONOPHO-ABHIaTe/JLHOI0 anmapara
WCIIONIB3YIOTCSl aJIbTEpHAaTUBHBIE YCTpPOMCTBA BBOAa MH(OpPMALMKM W JApPYTrMe TEXHUYECKUE CpEeJCTBa
npuema/nepenadn yuyeOHoW nMH(poOpMalnuu B JOCTYMHBIX (OpMax, MOOMIBHOM cHCTEMBbl OOydeHUs s
JIIOJIe ¢ MTHBATUIHOCTBRIO.

14. OneHouyHbIe MATEPHAJIBI 1 METOAUYECKHE PEKOMEHIALMHU 110 OPTaHN3AIUM U3yYeHUs
JAUCHUILINHBI

14.1. Couepmalme OILICHOYHBIX MATCPHAJIOB H METOANIECCKHUE PEKOMECHAALIUA
I[J'ISI OLCHKH CTCIICHU C(I)OpMI/IpOBaHHOCTI/I " YpOBHS OCBOCHUSA 3aKPCIUICHHBIX 3a JUCLIUILIMHOM
KOMHeTeHHI/II\/II HCIIOJIB3YIOTCA OCHOYHBIC MaTCpHUaJIibl B COCTABEC:

14.1.1. TecToBLI€E 3aKaHuA

1.ITpu xakux ycioBusx nocnemoBatensHas RC-miens OyneT HHTErpupyromiei

a)  BBIXOJHOW CHUTHAJ CHUMAETCS C KOHeHCaTopa

b)  BBIXOIHOW CHTHAJI CHUMAETCS C pe3rcTopa

C)  BBIXOAHOW CHUTHAJ CHUMAETCS C PE3UCTOPA, ITOCTOSTHHAS BPEMEHH IIETTH MHOTO 0OJIbIIe
XapaKTEepPHOTO BPEMEHU U3MEHEHHsI BXOJIHOTO CUTHAJIA

d)  BBIXOAHO¥ CHUTHAJ CHUMAETCS C KOHCHCATOPa, OCTOSHHAS BPEMEHH IS MHOTO OOJIbIIe
XapaKTEepPHOTO BPEMEHU MU3MEHEHHsI BXOJTHOTO CUTHAJIA

€)  BBIXOJHOW CHI'HAJ CHUMAETCS C PE3UCTOPA, MOCTOSIHHASI BPEMEHH IS MHOTO MEHBIIIE
XapaKTEepPHOTO BPEMEHU M3MEHEHHsI BXOIHOTO CUTHAJIA

f)  BBIXOJHOI CHTHAJ CHUMAETCS C KOHJCHCATOpa, IOCTOSIHHAS BPEMEHH LI MHOTO MCHBIIIE
XapaKTEepPHOTO BPEMEHU M3MEHEHUsI BXOTHOTO CUTHAJIA

2. Ilpu kakux ycnoBusx nocienoBarenbHas RC-miens Oynet nuddepeHupyromei

d)  BBIXOIHOW CHUTHAJ CHUMAETCS C KOHJeHcaTopa
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b)  BBIXOmHOM CHTHAJ CHUMAETCS C Pe3UCTOpa

C)  BBIXOJHOW CHI'HAJ CHUMAETCS C PE3UCTOPA, MOCTOSIHHASI BPEMEHH I[ETTH MHOTO OOJIbIIIe
XapaKTepHOTO BPEMEHH N3MEHCHHSI BXOHOTO CUTHAJIa

d)  BBIXOAHOM CHTHAJ CHUMAETCS C KOHJCHCATOPA, TIOCTOSIHHAS BPEMEHH LIS MHOTO OOJIbIIe
XapaKTepHOTO BPEMEHH N3MEHEHHSI BXOHOTO CUTHAJIa

€)  BBIXOJHOW CHI'HAJ CHUMAETCS C PE3UCTOPA, MOCTOSIHHASI BPEMEHH 1[I MHOTO MEHBIIIE
XapaKTepHOTO BPEMEHHM N3MEHCHHSI BXOHOTO CUTHAJIa

f)  BBIXOAHOI CHTHAJ CHUMAETCS C KOHJCHCATOPA, OCTOSHHAS BPEMEHH LI MHOTO MCHBIIIE
XapaKTepHOT0 BPEMEHH N3MEHECHHSI BXOTHOTO CHTHAJIa

3. Ilpu KakuXx yCloBHsIX mociienoBareabHas RL-1ens Oyaer HHTerpupyroieit

a)  BBIXOJHOW CHUT'HAJ CHUMAETCS C MHIYKTHBHOCTHU

b)  BBIXOIHOWM CHTHAJ CHUMAETCS C PE3UCTOpa

C)  BBIXOIHOW CHUTHAJ CHUMAETCS C PE3UCTOPA, MOCTOSTHHAS BPEMEHH 1IeTIH MHOTO OOJIbIIIe
XapaKTEePHOTO BPEMEHH N3MEHEHHsI BXOJJHOTO CHTHAJIa

d)  BBIXOAHO¥ CHUTHAJ CHUMAETCS C K MHAYKTUBHOCTH, IOCTOSIHHAS. BPEMEHHU 1IEITH MHOTO OOJIbIIIe
XapaKTEePHOTO BPEMEHH W3MEHEHHsI BXOJHOTO CHTHAJIa

€)  BBIXOIHOW CHUTHAJ CHUMAETCS C PE3UCTOPA, MOCTOSTHHAS BPEMEHH 1IETTH MHOT'O MEHBIIIS
XapaKTEePHOTO BPEMEHH M3MEHEHHsI BXOJJHOTO CHTHAJIa

f)  BBIXOAHOI CHTHAJ CHUMAETCS C MHIYKTUBHOCTH, IIOCTOSTHHASI BDEMEHH IIETIH MHOTO MEHbIIIS
XapaKTEePHOTO BPEMEHH W3MEHEHHsI BXOJJHOTO CHTHAJIa

4. Ilpu kakux yclIoBUsAX mocnenoBarensHas RL-iens Oynet nuddepennmpyrormieit

d)  BBIXOJHOW CHI'HAJ CHUMAETCS C UHIYKTHBHOCTH

b)  BBIXOmHOM CHTHAJ CHUMAETCS C Pe3UCTOpa

C)  BBIXOJHOW CHI'HAJ CHUMAETCS C PE3UCTOPA, MOCTOSIHHASI BPEMEHH IS MHOTO OOJIbIIIe
XapaKTepHOT0 BPEMEHH N3MEHCHHSI BXOTHOTO CUTHAJIa

d)  BBIXOAHOW CHI'HAJ CHUMAETCS C K MHIYKTUBHOCTH, TIOCTOSIHHAS BPEMEHH LIS MHOTO OO0JIbIIe
XapaKTepHOT0 BPEMEHH N3MEHCHHSI BXOTHOTO CUTHAJIa

€)  BBIXOJHOUW CHI'HAJ CHUMAETCS C PE3UCTOPA, MOCTOSIHHASI BPEMEHH IS MHOTO MEHBIIIE
XapaKTepHOTO BPEMEHH N3MEHEHHSI BXOTHOTO CUTHAJIa

f)  BBIXOAHOI CHTHAJ CHUMAETCS C MHAYKTHBHOCTH, MOCTOSTHHASI BPEMEHH IIETTH MHOTO MEHbIIIE
XapaKTepHOTO BPEMEHH N3MEHEHHSI BXOTHOTO CUTHAJIa

2

d“x dx o o
— 2y o + mozx =0 B KaUueCTBE clIara€Moro IepBON IPOU3BOIHON
dt

C OTpHLATENBHBIM KO3 (PULIEeHTOM IIPHU HEN TOBOPUT:
a) 0 HapacTaloIeM KoebaTeIbHOM IIpoIecce MPH [y|> wg

5. Hannuue B ypaBHeHUU KoseGaHUi

b) o mapacTaromem xonedaTeILHOM IIPOLIECCe TIPH [y < wg
C) o 3aTyxaromeM KonebaTelbHOM Hpolecce |y > wg

d) o 3aryxaromem KonebaTenbHOM HpoLEcce |y| <y
. d?x dx 2 . o
6. Hannuue B ypaBHeHun konebanuit —- + ZYE +mg x=0 B Ka4eCTBE CJIaraeMoro IepBoii MPOU3BOIHOM
dt
C MOJIOKUTETBHBIM KO3 DHUIIHEHTOM MPU HEH TOBOPHT:
a) 0 HapacTaloIeM KoJebaTeIbHOM IIPOLecce MPH [y|> wg
b) o mapacTaromem konedaTeILHOM IIpoLEcce MPH [y| < wg
C) o 3aryxarouleM KolebaTeabHOM IIpouecce [y > wg
d) o 3aryxaromem KonebaTenIbHOM HpoLEcce |y <y

7. MoeT 1 B IOCIIeI0BATEIbHOM Kosie0aTeIbHOM KOHTYPE MPOTEKATh allepUOINIECKUil (He
KoJieOaTebHBIN) TIporecc ?

a)  HE MOXET

b)  moxer mpu TOOPOTHOCTH MEHBIIIE YeM 1/2

C)  MOMKET IpH JOGPOTHOCTH MEHbIIe ueM 1/v/2
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d)
€)

MOET TIPH JOOPOTHOCTH GoIbIie ueM 1/+/2
MOKET MPHU JOOPOTHOCTH OOJIBIIE YeM 1/2

8. B mocie1oBaTe bHOM KoJ1e0aTeIbHOM KOHTYPE ¢ HeGOIbIIOoH, HO GonbIeli ueM 1/+/2, 106pOTHOCTBIO,

a)

b)

c)

AUX HampsKeHHs Ha pe3UCTOPE NMEET MAaKCUMYM Ha Mg, MakcuMyM AYX HanpspKeHHs Ha
KOHJIEHCATOPE PacIOIOXKEH JIEBEE M, @ MaKCUMyM AUX HanpskeHHs Ha MHAYKTUBHOCTH
PAcCIIOJIOKEH IIpaBee (Mo

AUYX HampsKeHUs Ha pe3UCTOPE UMEET MAaKCUMYM Ha Mo, MakcuMyM AUX HampsikeHus Ha
KOHJIEHCATOPE PacIoiIOKEH IIpaBee Mo, @ MakcuMyM AUX HanpspkeHUs Ha MHIYyKTUBHOCTH
PaCIIOJIOKEH JIEBEE (D

AUX HampspkeHus Ha KoHeHcarope, AUX HanpshkeHHs! Ha MHAYKTUBHOCTU M AUX HanpsokeHHs Ha
PE3UCTOPE UMEIOT MAKCUMYMBbI HA PE30HAHCHOU 4aCTOTE (M

9. Kakoe u3 ypaBHeHUil ABIseTCS ypaBHEHHEM (Pa30BBIX TPACKTOPHHA JUHAMUYECKON CUCTEMBI

a)
b)
c)
d)

dy/dt = P(x, y), dx/dt =Q(x, y), ?

dy/dx=P(x, y)/Q(x, y)

10. ®a30BbIii TOPTPET KAKOTO KOJIEOATEILHOTO Mpoliecca N300paxeH Ha PUCYHKE?

a)  Hapacraromue KoueOaHus
b)  s3aryxaromme xKoneOaHus
C)  rapMOHHYECKHE KOJeOaHus

11. ®a30BbIif MOPTPET KAKOTO KOJEOATEIHLHOTO Mpoliecca H300paKeH Ha pUCYHKe?

a)  Hapacraromue KojaeOaHus
b)  s3aryxaromue koneOaHus
C)  rapMOHHYECKHE KOJeOaHus

12. Kakoe u3 yTBep>KI€HUH SBJISIETCS MPABUIbHBIM?

a)
b)
c)
d)

n300paxaroriasi Touka Ha a30BOM MOPTPETE aBTOreHepaTopa ABMKETCS MO0 TPACKTOPHH,
MPUOSIMKAIOMIECHCS K HEYCTOMYMBOMY TIPEIECTLHOMY IIHKITY

n300paxaroriasi Touka Ha a30BOM MOPTPETE aBTOreHepaTopa ABMKETCS MO0 TPACKTOPHH,
MpHUOIIIKAIOLIEHCS K YCTOWYMBOMY MPEACTEHOMY IIUKITY

YCTaHOBUBIIIEMYCSI PEXKUMY T€HEpalnu KoJieOaHuii aBToreneparopa Ha ¢pa3oBOi III0CKOCTH
COOTBETCTBYET HEYCTOMYMBBIN MPEACITbHBIN ITUKIT

YCTaHOBUBILIEMYCSI PEXKHMY TeHEpaIny KoJieOaHuii aBToreneparopa Ha ¢pa3oBOM IIIOCKOCTH
COOTBETCTBYET YCTOMYMBBIN MPEACTbHBIN UK

13. ABTOTreHEpaTOp reHepUpyeT YCTOHUMBBIEC KOIeOaH!s, eCIIu:
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a)  BBIMOJHACTCS OayaHC aMIUTMTY/I U OanaHc ¢a3

b)  Gananc (a3 BHIMOTHACTCS, HO OalaHC aMILUTUTY/L HE BBIMOIHACTCS, a KOOPQPHUIIMEHT YCHUICHHSI
Oosblie, yeM TpedyeT OajJaHc aMILTUTY/]

C)  OGamaHc (a3 BBIMOIHAETCS, HO OalaHC aMIUTMTY/I HE BBITIOIHSAETCS, a KOO(M(OHUIIMEHT YCHUICHUS
MEHbIIIEe, YeM TpeOyeT OanaHCc aMIUTUTY/L

d)  He BBINONHAIOTCS HU OalaHC aMIUTHTY/L HHU OanaHc das.

14. YeunutenbHbIM y3JI0M aBTOTEHEpaTopa Ha ONEpallMOHHOM YCHUIINTENe ¢ MOCcTOM Buna

a)  SIBISETCS HE MHBEPTUPYIOUIMH YCHIUTENb ¢ KOA(GOHUIIUESHTOM YCHICHHUS 0OJIbIIe YeM 3

b)  sBIsieTCS MHBEPTHPYIOMIUI YCHIUTENb C ADCOTFOTHBIM KO3()(DUIIMEHTOM YCHIICHHS OOJIbILE YeM 3

C)  SIBISCTCS HE MHBEPTUPYIOUIMH YCHIUTENb C KOID(DHUIIMEHTOM YCUIICHHS PaBHBIM 3

d)  sBHseTCs MHBEPTHPYIOUIMN YCHIUTENb C A0COMIOTHBIM KO3()(DUIIMEHTOM YCUIICHHS PaBHBIM 3

15. Curnaisr S1(t) u Sp(t), 3a1aHHBIC HA KOHEYHOM BpeMEHHOM uHTepBaie (11;ty), aBisrores

OPTOTOHAJBHBIMH BO BPEMEHHOH 001aCTH Ha 3TOM WHTEpBAJIE, €CITH:

a)  sit)s(t)=0
b)  [si(t)-s2(t)=0

N

d)  [s(t)s(t)=0

16. Kakoe 13 COOTHOIIICHUH ONMKMCHIBAET (PHIIBTPYIOIIEE CBOMCTBO Aenbra (pyHkmuu Jupaka?

a) TS(w)dm =1

—0o0

D) [3(0)-S(0)=5(0)

9 [8(0—op) S(w)=S(w)

—o0
17. Kakoe 13 COOTHOIIICHHIA ONMMUCHIBAET CBOMCTBA KOppesannonHoi Gyunkuuu B(t) curnamna s(t):
o0
a)  B(r)= [s(t)s(t—)dt
_OO
b) B(r)= Is(r)s(r—t)dt
—00

o0

) B(0)= [s*(t)t

d  B(0)<|B(x)
e) B(0)=|B(x)

18. Kakoe U3 COOTHOIICHUIT ONMCHIBAET CBOMCTBA B3aUMHOMN KOpPEIAIMOHHOM (hyHKIMH B1y(T) curnanos
S1(t) m sp(t):

a)  Buo(t)=By(r)

b)  Bip(t)=-Bxul(r)

¢)  Bip(t)=Bp(-7)

19. Kakoe U3 COOTHOIIIEHHU# OMMCHIBAET CBOMCTBA B3aMMHOM KOPPEISIHMOHHON QyHKIHK B1y(t) curnamos
S1(t) m sy(t):

a)  Ba(t)=Bxulv)
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b)  Bip(t)=-Bxulr)

¢)  Bip(t)=Bp(-7)

20. I1pu momory Kakoro nmpeoOpa3oBaHUs MHUMAasl 9aCTh KOMIUIEKCHOTO aHAJIUTUYECKOTO CUTHAIIA
BBIPAYKACTCS Yepe3 ero peayibHylo 4acTh?

a) IIpeobpaszosanue Pypbe

b)  Z-npeobpazoBanue

c) Ilpeobpaszosanue ['minbbepra

d) TIIpeobOpa3oBanue Jlamiaca

14.1.2. Bonpocsl 1u¢p¢epeHIHPOBAHHOIO 3a4eTa

1. MaremaTtu4yeckue MOJAEIM CHUTHAJIOB, COOOIIEHH, MOMEX B PAAMOTEXHHUYECKUX CHUCTEMaXx.
OCHOBHBIE CTaTUCTUYECKUE XapAKTEPUCTUKH, TapaMeTpbl MOJIEIIEH.

2. OCHOBHbIE 3a/laud CTaTUCTUYECKOH OOpaOOTKM CHUTHAJIOB B PATUOTEXHHUUECKHUX CHCTEMaXx.
Kpurepnuii cpennero pucka.

3. IlocTraHOBKA 3aJjaudl CHHTE3a ONTHUMAJbHBIX YCTPOWCTB OOHapyxeHus. Kpurepuu, nokazarenu
Ka4yecTBa.

4. ANToput™M M CTPYKTypa OINTHUMAJIbHOTO OOHAPYXUTENs JAETEPMUHHPOBAHHOTO TMOJHOCTHIO
M3BECTHOI'O CUTHaja Ha (DOHE IIUPOKOIMOJIOCHBIX I'ayCCOBBIX IIIyMOB.

5. ANropuTM™ M CTPYKTypa ONTHMAaJIbHOIO OOHAPYKUTEJIS CUTHAJA C HEU3BECTHBIMU IapaMeTpaMu
(nayanpHas ¢a3za) Ha (HOHE MIMPOKOIOIOCHBIX TayCCOBBIX IIIyMOB.

6. CornacoBanublil Gpuistp. [TapameTpsl cortacoBaHHOTO (PUIIBTPa, €r0 CBOMCTBA.

7. IlocTaHOBKa 3a/lauy ONTHUMAJIbHOTO PA3JIMYUTENS ABOUYHBIX CUTHaAJIOB. Kpurepuu nokasarenu
Ka4yeCTBa.

8. OntumaineHoe paznuueHue “M “— uuHbIX curHanoB. Kpurepuu, nokasarenn kauecTsa.

9. AITOpuTM M CTPYKTYypa ONTHUMAJIbHOIO YCTPOMCTBA pazIueHUsi OMHAPHBIX CUTHAJIOB Ha (hOoHE
UIMPOKOIIOJIOCHOTO T'ayCCOBOTO HIyMa.

10. IlocraHoBKa 3ajayu CHHTE3a YCTPOMCTB ONTHUMAJIbHOM OLICHKM IIapaMeTpPOB CHUTrHAaja.
Kpurepuu, nokaszarenu kayecTna.

11. baiiecoBckue alropuTMbl OLEHKH MapaMeTpoB. Buasl (yHKIMH CTOMMOCTH HPUHATHA
penieHnid. 3aBUCUMOCTD OLIEHKH OT BHJ1a GYHKIIMH CTOUMOCTH.

12. OueHka neTepMEHMpPOBAHHBIX IapaMeTpoB curHanoB. Kputepuii ouenku. HepaBeHcTBO
Kpamepa — Pao.

13. OneHKM MaKCUMAaJIbHOTO MPaBIONOI00uS, UX CBOMCTBA. AJITOPUTM OLICHKH.

14. Onenka MaKCHMaJIbHOTO MPaBIOTOA00US TMapaMeTpoB CHUTHAjIa, HaOromaeMoro Ha ¢oHe
LIMPOKOIIOJIOCHOTO T'ayCCOBOTO LIyMa.

15. IlocranoBka 3amaun ¢unbTpauuu. JluHeiHas u HenuHelHas ¢uibsTpanus. Kpurepuw,
IIOKa3aTeNIN KaueCTBa.

16. AnocrepuopHas IIOTHOCTh BEPOSTHOCTH HENPEPBIBHBIX IAPAMETPOB, €€ pOJIb B 3a7adax
¢bunbTpanuy, ypaBHeHHE JJIS all0CTEPHOPHOIl MI0THOCTH, ["'ayccoBo npubnmxeHue.

17. KBa3unuHeHbIe anTopuTMbl HeMUHEHHOW prbTparuu. O000IIeHHast CTPYKTypa YCTPOHCTBA
¢bunbTpanuy.

18. Jluneitnas ¢punsrpanus. Anroputm Kanmana — Berocu.

19. Anroput™m HeIMHEHHON (MIBTPALMM HEMPEPBHIBHBIX CUTHAJIOB C aMIUIMTYIHOW MOIYNALUEH.
CrpykTypa yCcTpoKcTBa.

20. AnropuT™M HENMHEHHON (MIBTpAlMM HEMPEPHIBHBIX CUTHAJOB C (pa30BOM MOIYJSAIMEH.
Crpyxrypa QAIIY.

2]1. IlocraHoBKa 3azaud ONTUMAJIBHOIO pa3pelICHUs] CHUTHAJIOB. AJTOPUTM ONTHUMAJIBHOTO
paspelieHus AByx curHanos. [lokasarenu kadyecTBa. XapakTEPUCTUKH Pa3pEILICHUS.

22. Mepa pa3peraronieil CiocoOHOCTH CUTHAJIOB 110 BPEMEHH U 4acTOTe.

23. IlonsTre 0 PYHKIIMK HEOMPEAEICHHOCTH CUTHAJIOB. Telo HEeOoNpeaeIeHHOCTH, €ro CBOMCTRA.
[Tpunnun vHeonpenenenHoctu. CeueHust QyHKIMUA HEONPEACTCHHOCTH.

24. OYHKUMHA HEONPEAETICHHOCTH MPOCTEUIINX CUTHAJIOB: MPOCTOM PaAUOMMITYJIbCHBIN CUTHA,
CUTHAJIBI C BHYTPUUMITYJIbCHOU MOZYJISLIUEH.
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25. DneMeHThl aJanTUBHONM O0OpabOTKH CHUTHAJIOB B PAAMOTEXHUYECKUX CHUCTEMaX: aJanTHBHBIN
ABTOKOMIIEHCATOP, IATUBHBIA CIACASIINN QUIBTP.
26. AmanTuBHOE MOAABJICHNUE IOMEX B MHOTOKAHAJIbHBIX CUCTEMAX.

14.1.3. Tembl 1200paTOPHBIX PadoT
OrneHka KOPPEKTHOCTH BBIYUCIUTENBHBIX 33/1a4 U aITOPUTMOB
Pemienune ypaBHeHH ¢ OJTHON NTEPEMEHHOM
Pemenue 3amau nuHEHHON anreOphl.
Boruncnenue coOCTBEHHBIX YUCEN U COOCTBEHHBIX BEKTOPOB
WuTepnonupoBanue U 4ucieHHoe quddepeHumrpoanue GyHKIuni
[Tpubnmxenue cruraliHamMu
UucieHHoe UHTETPUPOBaHKUE (PYHKITHI
Pemenue 0ObIKHOBEHHBIX UG HEpEeHIINATBHBIX YPaBHEHHHA

14.2. TpeOoBaHMsI K OLIEHOYHBIM MATEPUAJIAM JIfl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTAMM
310POBbS 1 HHBAJIH/I0B
Jnst 5mi ¢ OrpaHUYEHHBIMH  BO3MOXKHOCTSMH  3JI0POBbSI W WHBAIUIOB TPETyCMOTPEHBI
JIOTIOJTHUTENTbHBIE OLIEHOYHBIC MaTepUAIIbl, IEPEUYeHb KOTOPBIX YKa3aH B Tabmuie 14.
Tabmuna 14 — JlonomHUTEIbHBIC MaTepUalibl OLICHUBAHUS JIJIS JIUI[ C OTPAHHMYCHHBIMUA BO3MOYKHOCTSIMU
3]10pPOBbsI U1 HHBAJIUIOB

KaTel"OpI/II/I BI/II[I)I JOITIOJITHUTCIIBHBIX OLICHOYHBIX q)OpMI)I KOHTPOJIA U OLICHKH
O6y‘-IaIOIJ_[I/IXCSI MaTcpualioB PE3YJILTATOB O6y‘leHI/I$I

TecTbl, TUCBMEHHBIE CAMOCTOSTEIIbHBIC
paboTHI, BOMIPOCHI K 3a4ECTY,
KOHTPOJIbHBIE PaOOTHI

[IpeuMy111eCTBEHHO MMCbMEHHAs
IIPOBEpPKa

C HapymieHusIMHu
ciyxa

C napymenussmu  CobecenoBaHue 1o Bompocam K 3adety, lIpenMyIiecTBeHHO yCcTHas poBepKa

3pEeHUs OIIPOC 10 TEPMUHAM (MHIMBUYaJIbHO)
C HapyuieHusAMH Pemenne nucTaHIIMOHHBIX TECTOB,

OIIOPHO- KOHTPOJIbHBIE pabOThl, MUCbMEHHbIE  [IpenMyIlecTBEHHO AMCTAHIIMOHHBIMU
JBUTaTEIbHOTO CaMOCTOsITeNIbHbIE paObOTHI, BONPOCHI K METOAAMHU

anmnapara 3a4eTy

C orpannuenusiMu o TecThl, TUCbMEHHBIE CAMOCTOSITENIbHBIE [IpenmymiecTBEHHO IPOBEPKA
o0IIeMeTUIIUTHCKIM paboThI, BONIPOCHI K 3a4ETy, METOJIaMH UCXOASI U3 COCTOSIHUS
MOKa3aHUsIM KOHTPOJIbHBIE Pa0OTHI, YCTHBIE OTBETHI  00YYaIOILIErocss Ha MOMEHT IIPOBEPKH

14.3. MeToauyeckne peKoOMeHAAHH M0 OLeHOYHBIM MaTepUAaIaM JJIsl JTUIl ¢ OTPAHHYEeHHbIMHU
BO3MOKHOCTAMMU 3/I0POBbSI U HHBAJIHU/10B

21.]'[5{ JUul € OrpaHUYCHHBIMU BO3MOXHOCTAMH 3J0POBbSA W HHBAJIHUIOB MPEAyCMaTpUBACTCSA
JocTynHas popMa NpeoCTaBIeHHS 3aJaHH OLIEHOYHBIX CPEACTB, a8 UMEHHO:

— B reyaTHou opme;

- B TIeYaTHOW (hopMe ¢ YBEITHMUEHHBIM MIPU(TOM;

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- MCTOAOM YTCHHUA aCCUCTCHTOM 3aJaHH BCIIYX;

- NPEO0CTABICHUE 3a/IaHUs C UCTIOIb30BAaHHEM CYPIOTIEPEBO/IA.

JIutiam ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSl M MHBAJIMAAM YBEIHYHMBACTCS BpEeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJBHBIC BOIPOCHI. HJISI TaKuX O6yanOIHI/IXC$I npeaycMaTrpmuBacTCAa
JOoCTymnHas popMa MPeAOCTaBICHUS OTBETOB HA 33/1aHUs, @ UMEHHO:

- NUCbMEHHO Ha Oymare;

- HabOp OTBETOB HAa KOMIIBIOTEPE;

- Ha0Op OTBETOB C HCITOJIB30BAHUEM YCIIYyT aCCHCTEHTA;

- MPEACTaBICHNE OTBETOB YCTHO.

[Mpouenypa oueHMBAaHUS pPE3yJIbTaTOB OOyYCHHsS JMII C OrPAaHMYCHHBIMH BO3MOXKHOCTAMH
370POBbS M HMHBAJIMJOB 10 IHCHUIUIMHE MPEAyCMaTpPHBAET MpEAOoCTaBIeHHue MHPOpMarmuu B (opmax,
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aIaNTHPOBAHHBIX K OTPAHUYCHHUSAM UX 370POBBS M BOCIPUATHS HH()OPMAIIHN:

J1s Iuu ¢ HapylIeHUsIMM 3peHust:

- B ()OpME INIEKTPOHHOTO JOKYMEHTA;

- B IIeYaTHOM (hopMe YBEIIMUECHHBIM HIPUPTOM.

JI1s1 JIMIN ¢ HAPYIIEHUSIMH CJTyXa:

- B ()OpME IIEKTPOHHOTO JOKYMEHTA;

- B IeyaTHou (opme.

JI1s1 JIMI ¢ HApYLIEeHUsIMHM ONIOPHO-ABUIaTe/ILHOIO anmapara:

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

— B reyaTHou (opme.

[lpn HEOOXOOMMOCTH MJIsl JIMI C OTPAaHMYCHHBIMH BO3MOXKHOCTSMH 3J0POBbS M HHBAIHIOB
MpoIelypa OLCHUBAHUS PE3YIBTAaTOB 00yUEHHSI MOYKET MIPOBOAMTHCS B HECKOJIBKO 3TAIOB.
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