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PABOYA [IPOTPAMMA JTUCHUTIJIMHBI
MaremMaTn4yeckoe MoJAeTHPOBAHNE PAIHOTEXHHYECKHX YCTPOMCTB M CHCTEM
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@®axynbsreT: PT®, Pagnorexunyeckuii paxkyiabrer
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VY4eOusiii mnan nHadopa 2018 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 aucunmimabl B ctpykrype OITIOII

Jucnunuza «MareMarn4eckoe MOJECIMPOBAHUE PAAUOTEXHUYECKUX YCTPOMCTB U CUCTEM»
(b1.b.1) otHOCHTCS K GioKy 1 (6a3oBast 4yacTh).

[IpenmecTByOMMMHA AUCUUIUIMHAME, (DOPMHUPYIOIIUMH HadajbHbIE 3HAHUSA, SABISIOTCS: Teopus
JNIEKTPOMArHUTHOM  COBMECTHMMOCTH IPUEMOIIEPENAIOIMX YCTPOHCTB M  CUCTEM, YCTpOHCTBa
TeHepUpOBaHUS U (HOPMHUPOBAHUS IIUPPOBBIX CUTHATIOB.

[Tocnenyromumu nucuumianHaMu sBisitores: HayuHo-uccnenoBarensckass pabota (paccper.),
[IpenaumniomMHas npakTuKa.

3. TpeOoBaHus K pe3yJibTaTaM OCBOCHHMS JHCIUIIIHHBI

[Ipornecc n3yueHust TUCUMIUIMHBI HAapaBieH Ha (JOPMUPOBAHKE CIEAYIOIINX KOMIIETEHLIUH:

— OIIK-2 cnocoOHOCTRIO HCHOIB30BaTh PE3yJAbTaThl OCBOCHUS JAMCLUUIUIMH POTPAMMBbI
MarucTparyphbl;

— OIIK-4 cmocoOGHOCTBI0O CaMOCTOSTEILHO NPHOOPETaTh M HCIOJIB30BaTh B IMPAKTHYECKON
NesITeIbHOCTH HOBBIE 3HAHUSA U YMEHHS B CBOEH IpeAMETHON 00acTH;

— OIIK-5 roToBHOCTBIO OQOPMIISTH, MPEACTABIATh, IOKIAAbIBATE W apryMEHTHPOBAHHO
3alUIIATh PE3yJIbTaThl BBITOIHEHHOW paboOThI;

B pesynbrare usyueHus IUCHUIUIMHBI 00y4aroIUNiCs JOKEH:

— 3HaTh - QU3NYECKHE U MaTeMaTHYeCKHEe MOJAETU M METONbl MOJAETUPOBAHUS MPOLECCOB U
SIBJICHUH, JIS)KAIUX B OCHOBE NPUHIUIIOB JEHCTBUS PaJUOTEXHUUECKUX YCTPOUCTB U CUCTEM.

— yMeTb - (GOpPMYIUpPOBATh U peIIaTh 3aJayd, HMCIOJb30BaTh MaTeMaTHUECKUN ammapar u
YHCJIEHHBIE METOBI JJIs1 aHAJIN3a, CUHTE3a U MOJEJIMPOBAHUS PAIMOTEXHUUECKUX YCTPOMCTB U CUCTEM.

— BJajeTh - MaTEMAaTUUYECKUM amlmapaToM JJis PEelIeHUs 3a/1a4 TEOPETUYECKOW U MPUKIIATHON
pazMOTEeXHUKHU, METOAAMH UCCIIEIOBAHUS U MOJIEJINPOBAHHSI OOBEKTOB PaJIMOTEXHUKH.

4. O0beM IMCHUIIMHBI U BUAbI YU4eOHO# padoThl
OO6mas TpyIoeMKOCTh JUCIMIUIMHBI cocTaBisieT 4.0 3aueTHBIX €IUHUIIBI M TIPEACTABJICHA B
tabmuie 4.1.
Tabmuna 4.1 — Tpy10eMKOCTh TUCITUTUTHHBI

Bunet yueOHOI nesTeNbHOCTH Bcero gacos CemecTpsl

3 ceMecTp
AyIUTOpHBIE 3aHATHS (BCETO) 52 52
Jlexun 24 24
[TpakTudeckue 3aHATUSL 16 16
JlaGopaTtopHbie paboThI 12 12
CamocrosiTenbpHas paboTa (Bcero) 92 92
OdopmieHre 0TYETOB I10 JIAOOPATOPHBIM padoTam 15 15
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[TpopaboTKa JEKIMOHHOTO MaTepraa

HOILI‘ OTOBKA K IMPAKTUYCCKUM 3aHATUAM, CCMUHApaM

Bcero (6e3 sx3amena)
OO61mas Tpy10eMKOCTh, 4

3aueTHbIe EarHUIBL

5. Conepxanue qIMCUMILIHHBI

45
35
144
144
4.0

5.1. Pa3aenn!l JUCHUMIIMHLI 1 BUALI 3aHATHI
Paznenpl AMCIUTIIIMHBI U BUIBI 3aHSATUIN PUBEACHBI B Tabmuie 5.1.

Tabmuna 5.1 — Pa3gesnsl AUCHUIUIMHEI U BUIBI 3aHATUI

HazBanus Pa3aciioB JUCHUIIIINHBI

1 Poxp maremaTudeckoro
MOJIETTUPOBAHUS TIPU MPOEKTUPOBAHUU
PTC u ycrpoiicTs

2 ba3uc npocTedmmx (pyHKIHOHATBHBIX
AJIEMEHTOB NpU MojenupoBanun BU
YacTHU CUCTEMBI C UCIIOJIb30BAHUEM
KOMILJIEKCHOTO OIKCaHUsl CUTHAJIOB U
XapaKTEPUCTUK PAJUOCUCTEM.

3 MogaenupoBaHue paguOCUTHAIOB U
IIOMEX.

4 MetoJ CTaTUCTUYECKUX SKBUBAJIEHTOB
pu MozenupoBanuu PTC u ycTpoiicTs.

Uroro 3a cemectp

Hroro

5.2. Conep:kanue pa3aesioB AUCUMUIIMHBI (110 JEKIHAM)

SRR
3 cemectp
2 1
8 5
8 5
6 5
24 16
24 16

<
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8 Do ® O
O 2o = oo A

12
12

25

20

21

29

95
95

o

147
147

O
~

28

33

40

46

Coneprkanue pa3zienoB JUCIUILIKH (110 JIEKIUSAM) IPUBEIECHO B Tabnuie 5.2.
Tabmuma 5.2 — ComeprkaHue pasaenoB TUCIUILIAH (TI0 JIEKIIUSIM )

Haszeanus paznenos

3 cemecTp

1 Pons Maremarndeckoro Poib MaremMaTH4uecKoro MOACIINPOBAHUS ITPU

MOJICITUPOBAHUS TTPU

npoektupoBanuu PTC u ycrpoiict. O6001ieHHas

npoektupoBanud PTCu  cxema. Ocobennoctu monenupoBanust PTC Ha

YCTPOMCTB
Uroro

2 Bazuc npocrenmmx
(YHKIIMOHATBHBIX
AJIEMEHTOB MPHU
MozaenupoBanuu BU
YaCTH CHCTEMEI C
HCIIOJIb30BaHHEM

(GYHKIIMOHAJIBHOM 3Tare NPOeKTHPOBAHUS

KOMITIEKCHOTO ormcanus ©Oasuca st HY u BY wacreii cucremsl.

CUTHAJIOB U
XapaKTEPUCTHUK
PaguoOCUCTEM.

Hrtoro
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KommiekcHoe npecTaBieHue paiiOCUTHATIOB U
nomex. KoMmriekcHoe npecTaBiieHue
PagUOTEXHUYECKHUX YCTPOUCTB. basuc nmpocrenmmx
anemenToB i1t BU pagnocucreM. bazuc npocrenmx
(GYHKIMOHATBHBIX eMeHToB s HY pagnocucreM u
ycTpoiicTB. MaremMarndeckasi MOAEIb 3JIEMEHTOB

Coneprkanue pa3ienoB JUCIUILIMHEI (110 JEKIUSAM)
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3 MogenupoBaHue MonenupoBaHue ClIy4ailHbIX PaguOCUTHAJIOB U 8 OI1K-2,
pazuoCUrHaioB U IoMeX. MoMex. OCOOEHHOCTH MOJETMPOBAHUS CITydaifHBIX OIIK-4,
CUTHAJIOB U MMOMEX METOIOM KOMITJIEKCHBIX aMIUIUTY]I. OIIK-5
Meton hopmupyromiero ¢puistpa. GakTopusanus
cniekTpa. BeiOop mHTEpBaia MTUCKpeTU3aIuu IpH
MonenupoBaHu. CpaBHUTEIbHBIN aHAJIU3 METOAOB

MOZIEJTUPOBAHNUS

Hroro
4 Meton cTaTUCTUYECKUX MeTo/] CTaTUCTUUECKUX SKBUBAJICHTOB MIPU 6 OIIK-2,
SKBHUBAJICHTOB IIpU moznenupoBanuu PTC u ycrpoiicts. Ontumuzanus OIIK-4,
monenupoBanuu PTC 1 mapameTpoB U CTPYKTYpPbI CUCTEMBI IIPU OIIK-5
YCTPOMCTB. MCII0JIb30BaHUM MAaTEMaTUYECKUX Mozenei. OueHka

roka3aresiell KauecTBa paboThl CUCTEMBI

Hroro 6
Uroro 3a cemectp 24

5.3. Pa3aeJibl AUCHHUIIMHBI M MEKIMCHUILNINHAPHBIE CBS3M ¢ 00eCeYnBAKIIMMH (MPeAblTyIIUMH)
U obecneynBaeMbIMU (NOCJAEAYIONIUMH) JUCHUNIIMHAMUA
Paznenbl qucHUIUIMHBL U MEKIUCUUILTMHAPHBIE CBSA3H C 00CCMEUUBAIOIIUMU (MPEABITYIIIMMH) U
obecnieunBaeMbIMHU (TTOCIICIYIOMIMMHA ) AUCITUTUIMHAMY TIPEICTaBIIeHbI B TabmuIe 5.3.
Tabnuua 5.3 — Paznesnbl IUCHUIUIMHBL U MEXAUCLUIIIIMHAPHBIE CBA3H

Ne paznenoB qaHHOUM TUCIMIUIAHEL, 1711 KOTOPBIX
HEOOXOAMMO U3yUeHHE 00eCIICUNBAIONINX U
00eCIIeunBaEMbBIX JUCIIATLUINH

1 2 3 4

HpCI[H.IeCTBy'I-OH_II/Ie JAUCLUITIIIMHBI

HaunmenoBanme JUCHUITIIINH

1 Teopus 3M€KTpOMarHUTHOM COBMECTUMOCTH
MIPUEMOTIEPEIAIOIUX YCTPOICTB U CUCTEM

+ +

2 YcrpoiicTBa reHepupoBaHus U (HOpPMUPOBAHUS
1M(POBBIX CUTHAJIOB

+ +

[Mocnenyromue AUCIUITITUHBI
1 Hayuno-uccnenoBarenbckas padbora (paccper.) + + +

2 [TpepaumioMHasi mpakTHKa + + +

5.4. CooTBeTcTBHE KOMIIETEHIM A, (JOPMUPYEMBIX PH U3YYE€HUH TUCHHUIJIMHBI, 1 BU/I0B 3aHATHH
CooTBeTcTBHE KOMIIETEHIIMH, (HOPMUPYEMBIX TMPH W3YyYEHUH AUCIUILITUHBI, U BHUJOB 3aHITHIA
MpeACTaBICHO B Tabnwuie 5.4.
Tabmuna 5.4 — CooTBeTcTBUE KOMIIETEHIUH, (GOPMUPYEMBIX MPU HU3YYCHHH TUCIUILUIMHBI, U BHUJIOB

3aHATHI

g E Bupl 3aHsTHI

g2 EF o . e © s . @®opMBbI KOHTPOJIS

Y = = E Ay 8L H o o \© L = a\©

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

OIIK-4 + + + + Otuet no nabopaTopHOii
pabore, Tecr,
JuddepeHumpoBaHHbII
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 1a00paTopHBIX padoT
3 cemectp

OneHka KOPpEKTHOCTH BBIYMCIINTENBHBIX 3a/1a4 U
anropuTMoB. Pemmenne ypaBHEeHUN ¢ OQHOU
IIEPEMEHHOM

Pemenue 3aau nunelinol anreopsl. Beruucienue
COOCTBEHHBIX UHCET U COOCTBEHHBIX BEKTOPOB

Hroro

MHTepnonupoBaHie U YUCIEHHOE
muddepentmpoBanue Gpynkimii. [Ipubnmkenue
CIUIaiHaMU

YucnenHoe uaTerpuposanue GpyHkiui. 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
[IPEICTABIICHUE PAJUOCUTHAIIOB U ITOMEX.
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
PaTOCUCTEM.

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
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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 6

n1a0opaTopHBIM paboTam

Hroro 29
Wroro 3a cemectp 95
Hroro 95

10. KypcoBoii npoekTt / KypcoBasi padora
He npenycmorpeno PVYII.

11. PeiiTuHroBasi cucremMa JJisi OCHKH YCIIeBaeMOCTH 00y4aloIuXxcst

11.1. banibHbIe OLIEHKH AJIS1 3JIEMEHTOB KOHTPOJIS
Tabmuma 11.1 — bayuibHBIE OIICHKH IS SJIEMEHTOB KOHTPOJIS

. . MaxkcuMalibHBII
. MaxkcuMasbHbIN MaxkcuMabHbIN
OneMeHTsl yueOHOH 0aJu1 3a nepuoa Bcero 3a
O6amn Ha 1-yto KT ¢ Gam 3a nepuon
JIESITEIIbBHOCTH mexnay 2KT u na cemMecTp
Hauana cemectpa Mexnay 1KT u 2KT
KOHEI| ceMecTpa
3 cemectp
JuddepeHnmpoBaHHbII 20 10 20 50
3a4er
OtueTt o mabopaTopHOi 20 10 20 50
pabote
HToro MakcumyM 3a 40 20 40 100
epuo
Hapacraromum utorom 40 60 100 100

11.2. ITepecyer 62/1JI0B B OLICHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 6asIOB B OLIEHKH 32 KOHTPOJIbHBIE TOYKH Mpe/ICTaBIeH B Tadbmume 11.2.
Tabmuua 11.2 — I1epecueT 0auIoB B OLIEHKH 3@ KOHTPOJIBHBIE TOUKH

bamibl Ha 1aTy KOHTPOJIBHOM TOYKH OrneHka
> 90% ot MakcuMasibHOU cyMMBbI O6asutoB Ha aaty KT 5
Ot 70% no 89% ot makcumasbHON cymMMbl OansoB Ha gaty KT

Ot 60% 1o 69% oT MakcuMabHOM CyMMBbI OaiuToB Ha aarty KT

N W b

< 60% ot MakcuMaabHOU CyMMbI OamioB Ha naty KT

11.3. IlepecyeT cymMMBbI 02J1JI0B B TPAAULIMOHHYI0 M MEKIYHAPOAHYIO OLIEHKY
[lepecuer cymmbl 6aioB B TPAAMIIMOHHYIO U MEXAYHApOAHYIO OLIEHKY IpEICTaBlIeH B TalOiuIle
11.3.
Ta6muma 11.3 — IlepecueT cyMMbI 0aJIJIOB B TPAAUIIMOHHYIO H MEXKTyHAPOIHYO OI[CHKY

Hrorosast cymma 0asos,

Ormenka (I'OC) YUYUTBIBAET YCIEITHO CIAHHBII Ornenka (ECTS)
JK3aMEH
5 (omM4HO) (3a4TEHO) 90 - 100 A (OTIHYHO)
85 -89 B (ouens xoporio)

4 (xopo1io) (3a4TeEHO
(xopomro) { ) 75-84 C (xoporto)
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70-74
D (ynoBneTBopuUTEIHHO)

65 - 69
3 (YIOBIETBOPHUTENIBHO) (3aU4TEHO
& P ) ( ) 60 - 64 E (mocpenctBenHo)
2 (seynoBneTBOpUTEILHO) (HE Hwxe 60 6anmos F (meynoBrneTBOpHUTEIIBHO)

3a4YTEHO)

12. YueOHO-MeTOAMYeCKOE U MH(OPMAITMOHHOE o0ecredeHne T CUMILTHHBI

12.1. OcHoBHas JUTEpaTypa
1. Pammorexamueckue nenu U curHansl. Yacte 2 JluckpetHas o0paboTKa CUTHAIOB U UG poBast
dbunpTpanms [DnekTpoHHBIH pecypc]: YueOHoe mocobmue / Kaparaea H. A. - 2012. 257 c. - Pexum
nocryna: https://edu.tusur.ru/publications/2799 (nara oopamenus: 24.07.2018).
2. Panuorexnuueckue nenu u curHaibl. Yacte 1 Teopuss curHamoB M JHHEHHbIE LENU
[DnexTponnsiii pecypc]: Yuebnoe mocobme / Kaparaesa H. A. - 2012. 261 c. - Pexxum nocryna:
https://edu.tusur.ru/publications/2798 (nara oopamenus: 24.07.2018).

12.2. lonosiHUTe/IbHAS JIUTEPATYPa
1. TanmeeB P. M. Maremarndyeckue Moaenu B 3aaadax o0paboTku curHanoB : CrpaBodHOE
nocobue / P. M. I'anees. - 2-e u3a., ucnp. u jgoi. - M. : [opsuas nunus-Tenekom, 2004-79 c. (Hanuuue B
oubmorexke TYCYP - 50 3k3.)
2. Maremarnueckoe MOJCIUPOBAHUE PATUOTEXHUUYECKUX YCTPOWCTB U CHUCTEM [DIEKTPOHHBIM
pecypc]: VYuebHoe mocobume / Tempmep A. A. - 2013. 99 ¢ - Pexum gocryna:
https://edu.tusur.ru/publications/2947 (nara oopamenus: 24.07.2018).

12.3. YueOHO-MeTOAHYECKHE MTOCOOUH

12.3.1. O0s3aTesibHbIE Y4eOHO-MeToAuYecKHe Mocooust

1. Maremarudyeckoe MOJEINPOBAHUE PATUOTEXHUUECKUX YCTPOWCTB M CUCTEM [DJIEKTPOHHBIN
pecypc]: YuebHo-MeTonuyeckoe mocodue K MpakTUYeCKUM 3aHATUSM U OpPraHu3allid CaMOCTOSTENIbHOM
paborer / Temsumep A. A.,, AbemoB P. P. - 2013. 21 ¢ - Pexum gocryna:
https://edu.tusur.ru/publications/2948 (nara oopamenus: 24.07.2018).

2. YdeOHO-MeTommueckoe Tmocobue «Maremarnyeckoe MOJCIUPOBAHUE» [ DIEKTPOHHBIN
pecypc]: Hus crynentoB no HampaieHuro 210100 «OnexkTpoHMKa W HAHOZJIEKTpOHHMKa» u 222900
«HanoTexHonmoruu u MUKpocucremHas Texuuka» / H. B. 3apuxoBckas - 2014. 103 c. - Pexxum mocryma:
https://edu.tusur.ru/publications/4607 (nara oopamenus: 24.07.2018).

12.3.2. YuyeOHO-MeTOAUYECKHE OCOOMS /ISl JIMI] C OTPAHMYEHHBIMU BO3MOKHOCTSIMHM 3/10POBbS U
UHBAJU/I0B

VY4ebHO-MeToquecKne MaTepuaibl s CaMOCTOSTENIbHON U ayAUTOPHOM paboThl 00ydaroluXcs
W3 YHCIIA JIUI C OTPaHUYEHHBIMU BO3MOXXHOCTSIMH 37I0POBbSI M MHBAJINIOB MPEIOCTABISAIOTCS B (hopMax,
a/IaTUPOBAHHBIX K OTPAaHUYEHUSM UX 37I0POBbsl U BOCHIPUATHUS UH(DOpMAIIHH.

J1st Inn ¢ HapylIeHUsIMM 3peHust:

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHO! (hopMe yBEINYEHHBIM HIPUPTOM.

Jst U1 ¢ HApYUIEHUsIMH CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

— B reyaTHou (opme.

J1st i ¢ HapylIeHUsIMM ONIOPHO-ABUTaTe/IbHOI0 anmnapara:

- B (hopMe IIEKTPOHHOI'O TOKYMEHTA;

— B Tle4aTHo hopme.

12.4. IIpodeccuonasibHbie 0a3bl JAHHBIX U HH(POPMAIIMOHHBIE CTIPABOYHbIE CUCTEMbI
1. 1. Caiir kadenpst TOP na obpazoBarensHoM noprane TYCVYPa;
2. 2. JlokanbHas cetb Kadeapst TOP: Students\damunus npenonasarens\ Ha3panue daiina

CornacoBaHa Ha noptane Ne 39035 9



13. MarepuanbHO-TeXHHYeCKOe o0ecneyeHne JUCHUUILVINHBI M TPedyemMoe NporpaMMHoe
o0ecneyeHmne

13.1. O0mue TpeOOBaAHUSI K MATEPHAJILHO-TEXHUYECKOMY U IPOTPAMMHOMY 00ecIie4eHnI0
AUCHHUIJIMHBI

13.1.1. MaTrepuajbHO-TEXHHYECKOE W MPOrPaMMHOe o0ecnedeHne 1Sl JeKIMOHHBIX 3aHATHI
JUid mpoBeneHusl 3aHATUN JIEKIUOHHOIO TWIA, I'PYNIOBBIX M MHAWBUIYAJbHBIX KOHCYJIbTAILUH,
TEKYyILIETO KOHTPOJIA M MPOMEXYTOYHON aTTeCTAllMU HCIIONB3yeTCsl yueOHasi ayIuTOpHUs C KOJIUYECTBOM
MOCaI0YHBIX MECT HEe MeHee 22-24, 00opynoBaHHas JOCKOW M CTaHAAPTHOM yueOHO# Mebenbio. MiMeroTcs
JIEMOHCTpAIlMOHHOE O00OpYyIOBaHHWE M Y4YeOHO-HAINIAIHBIE MOCOOMs, OOECHEUMBAIOIIUE TEMaTHYECKHE
WJUTIOCTPALUH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

13.1.2. MarepuaibHO-TEXHHYECKOE U NMPOrPaMMHOe olecriedeHne sl NPAKTHYEeCKUX 3aHATHI
Jlaboparopusi «PaquorexHruuecKue ey U CUTHAIBD)
yueOHasi ayJUTOpUs JUIsl IPOBEICHUS 3aHATUH JIaOOpaTOPHOTO THUIIA
634034, Tomckas obmnacte, . Tomck, Bepmmauna ynuna, a. 47, 314a ayn.
Onucanue uMmeroIierocs 000pyI0BaHUS:
- JJocka maruutHo-MapkepHass BRAUBERG;
- Koueeprop AC-DC MC5BB MPBUC (8 mT.);
- USB Ocumnorpad-reaeparop PCSGU250 (8 mit.);
- 8 pabounx craHuui, (KOMIBIOTEPOB), Ha Oa3e mporeccopoB Intel Core 15;
- Kommutekt cienmanu3upoBanHoi yueOHOM Mebenu;
- PaGouee mecTo npernonaBaTers.
[Tporpammuoe obecrieueHue:
- 7-Zip
— Adobe Acrobat Reader
— Mathworks Matlab
— Microsoft Office 2010 u Huxe
— Mozilla Firefox
— PTC Mathcad13, 14

13.1.3. MarepuaJibHO-TEXHHYECKOE H IPOrPaMMHoOe o0ecniedyeHne 1JIs J1adopaTopHbIX padoT
Jlaboparopust «PaguorexHruuecKue ey U CUTHAIBD)
yueOHast ayJUTOPHS [Tl IPOBEICHUS 3aHATHH JIa0OPATOPHOTO THIIA
634034, Tomckas obmactb, . Tomck, Bepmmnuna ynuna, 1. 47, 314a ayg.
Onucanue nMeromerocs 000pyI0BaHUs:
- Jlocka marautHo-MapkepHass BRAUBERG;
- Konseprop AC-DC MC5BB UPBUC (8 wit.);
- USB Ocuunorpad-reaeparop PCSGU250 (8 wt.);
- 8 pabounx craHIMii, (KOMIIEIOTEPOB), Ha Oase mporeccopoB Intel Core i5;
- KoMmriekT crienmanu3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo npenoaBaTens.
[IporpamMmMHOe obecrnieueHue:
- 7-Zip
— Adobe Acrobat Reader
— LibreOffice
— Mathworks Matlab
— Microsoft Office 2010 u Huxe
— PTC Mathcad13, 14

13.1.4. MaTepuaibHO-TEXHHYECKOE H POrpaMMHoOe obecredeHne A1 CaMOCTOATEIbHOI padoThI
Jlnisi caMOCTOSITEIbHON PadOThI MCTIONB3YIOTCS y4eOHBIE aymuTOpHH (KOMITBIOTEPHBIE KIIACCHI),
pacIioyIoKEeHHBIE MO aJpecam:
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- 634050, Tomckas o6macts, T. Tomck, Jlennna npocnexkr, 1. 40, 233 ayn.;

- 634045, Tomckas obmacts, T. ToMck, yi. KpacHoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckas obnacts, . Tomck, Bepmmmanna ynuna, 1. 47, 126 ayn.;

- 634034, Tomckas o6macts, T. Tomck, Bepmuauna ynuna, n. 74, 207 ayn.

CocraB 000py10BaHUSA:

- yueOHas mebenb;

- kommbroTepsl kinacca He Hke [I9BM INTEL Celeron D336 2.81Tw. - 5 mT.;

- KOMIBIOTEpHl MOAKIIOYEHBI K ceTu «MHTepHeT» u 00ecneunBarOT JOCTYIl B 3JIEKTPOHHYIO
HH(pOPMAITMOHHO-00Pa30BaATEIBLHYIO CPEIy YHUBEPCUTETA.

[Tepedenp mporpaMMHOTO 00ECTICUCHHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MarepuaibHO-TeXHHYECKOEe o0ecredeHrue TUCHUIIMHBI ISl JIMI[ ¢ OTPAHNYEHHBIMHU
BO3MOKHOCTSIMH 30POBbsl 1 HHBAJIN/10B

OcBoeHME IUCUUIUIMHBI JIMLIAMU C OTPAHUYEHHBIMU BO3MOYKHOCTSIMM 30POBbS MU MHBaJIUAAMHU
OCYUIECTBIIIETCA C UCIOIb30BAHUEM CPEJICTB 00YUEHHS OOIIEro U CIelUaJbHOTO Ha3HAUYEHUS.

IIpu 3aHATHSAX ¢ OOydYarOLMMHCA € HAPYLIEHMSIMH CJIyXa [PEIyCMOTPEHO MCIIOIb30BAHUE
3BYKOYCUJIMBAIOUIEH ammapaTypbl, MYJIbTUMEIUMHBIX CPEICTB W JPYIMX TEXHUYECKHUX CpEACTB
npuema/nepenaun yuyeOHoW MHGpOpManUu B JAOCTYMHBIX (OpMax, MOOMIBHOM CHCTEMBbI HpPEnoAaBaHUsS
JUIst 00y4aroUIUXCsl C MHBAJIMIHOCTBIO, MOPTAaTUBHOM MHAYKIIMOHHOM CUCTEMBbl. YueOHasl ayluTOpHs, B
KOTOPOH 3aHMMArOTCsl OOyyaroluecs C HapylleHHEeM CilyXa, 000pyaoBaHAa KOMIIBIOTEPHOW TEXHMKOM,
ay/INOTEXHUKOH, BUICOTEXHUKOU, AEKTPOHHOM JOCKOW, MyJIbTUMEIUMNHON CHCTEMOM.

[Tpu 3aHATHAX ¢ O0yYaOIIUMUCS ¢ HAPYLIEHUSIMU 3PEHUSIMH [IPETYCMOTPEHO UCIOIb30BaHUE B
JEKIMOHHBIX U YU€OHBIX ayJUTOPUSIX BO3MOXXHOCTH IMPOCMOTPA YAAJIEHHBIX 00BEKTOB (HaIpUMep, TEKCTa
Ha JIOCKE WM ClIaiifia Ha 3KpaHe) IpU MOMOIIH BUECOYBEIUIUTENEH A1 KOM(POPTHOTO MPOCMOTpA.

[Ipn 3aHATHAX ¢ OOyYarOIMMHCS € HapyLIeHWSIMH OIOPHO-IBHMIraTeIbHOIO Aamnmnapara
UCTIONB3YIOTCSl aJbTepPHATHBHbIE YCTPOWCTBA BBOAAa HMH(OpPMAIMM U JPYrHMe TEXHHUECKHUE CpEICTBa
npuema/nepenaun ydeOHol HMHpOpMalMu B JAOCTYNMHBIX (QopMax, MOOMJIBHONH CHUCTEMBbI OOyUeHHUs IS
JIOJIEN C UHBAJIMAHOCTBIO.

14. OI[eHO'-leIe MarTrepuajJbl U METOANYICCKHUEC PEKOMECHIAIUHU 110 OPraHv3alii U3y4CHU s
AUCIHHUITINHBI

14.1. Coaep:xanne OLeHOYHBIX MATEPHAJIOB U METOAUYECKHE PEKOMEHIANU
21.]'[5{ OIICHKHN CTCIICHH C(i)OpMI/IpOBaHHOCTI/I nu ypOBHfI OCBOCHUA SaerHHeHHBIX 3a HHCHHHJ’H/IHOﬁ
KOMIIETEHIIMH UCIIOJIb3YIOTCS OLIEHOYHbIE MaTEPHAIIbl B COCTABE:

14.1.1. Bonpocsl iuddepeHniupoBaHHOr0 3a4eTa

1. Maremarnueckue MOJCIHU CHUTHAJIOB, COOOINECHM, TIOMEX B PAJIUOTEXHHUYECKUX CHUCTEMaXx.
OCHOBHBIE CTaTUCTUYECKUE XaPAKTEPUCTUKH, TApAMETPbI MOJIENEH.

2. OcHOBHBIE 3a/la4ll CTAaTUCTHYECKOM OOpabOTKH CHUTHAJIOB B PAAHMOTEXHUYECKHX CHCTEMaXx.
Kpurepuii cpennero pucka.

3. IlocTaHoBKa 3a7a4l CHUHTE3a ONTHUMAJIbHBIX YCTPOICTB 0OHapyskeHus. Kpurepuu, nokasarean
Ka4yecTBa.

4. ANTOpuTM M CTPYKTypa ONTHMAJIBLHOTO OOHApYXUTENs ACTEPMUHHUPOBAHHOTO MOJIHOCTHIO
M3BECTHOTO CHTHaJa Ha (DOHE MIUPOKOTIOIIOCHBIX TayCCOBBIX IITyMOB.

5. AIropuTM U CTPYKTypa ONTUMAIBHOrO OOHAPYKUTEJSl CUTHAJIA C HEM3BECTHBIMU IapaMeTpaMu
(maganbHas (aza) Ha POHE MIHPOKOMOIOCHBIX TayCCOBBIX IIIYMOB.

6. CornacoBanHblil puisTp. [lapameTpsl cormacoBaHHOTO (DUITBTPA, €r0 CBOMCTBA.

7. IlocTaHoBKa 3a7jaud ONTHUMAJIBHOTO Pa3Iu4MUTelNd JBOMYHBIX CUTHAJIOB. KpuTepuu nokazarenu
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Ka4yecTBa.

8. OnTuManbHOEe paznudeHue “M ’— nuHbIX curHanoB. Kpurepuu, mokasarenn KauecTsa.

9. AITOpUTM U CTPYKTYypa ONTHMAJIBHOTO YCTPOMCTBA pa3INueHUsi OMHAPHBIX CUTHAJIOB Ha (hOHE
LIMPOKOIOJIOCHOTO I'ayCCOBOTO IIyMa.

10. IloctaHoBKa 3ajayu CHHTE3a YCTPOMCTB ONTUMAJIbHOM OLIEHKM IIapaMeTpPOB CHUTrHAaja.
Kpurepun, nokazarenu kauecTsna.

11. baiiecoBckue alropuTMbl OILEHKH MapaMeTpoB. Buasl (yHKIMH CTOMMOCTH NPUHATHA
penieHnid. 3aBUCUMOCTh OLIEHKH OT BHJ1a GYHKIIMH CTOUMOCTH.

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

13. OneHKH MakCUMaJIbHOTO ITPaBIONOA00MS, UX CBOWCTBA. AJITOPUTM OLICHKHU.

14. Ouenka MakCHUMaJIbHOTO MPaBIONON00MsS MapaMeTpoB CHUTHaja, Habiaromaemoro Ha (oHe
LIMPOKOIIOJIOCHOTO T'ayCCOBOTO LIyMa.

15. TlocranoBka 3amaun GuiabTpanuu. JIuHeiHas u HenuHeWHas GuinbTpanus. Kpurepuw,
[10Ka3aTeId KaueCTBa.

16. AnocrepuopHas IJIOTHOCTb BEPOSTHOCTH HENPEPBIBHBIX IMAPAMETPOB, €€ pOJib B 3a7adax
¢bubTpanyuy, ypaBHeHHE IS all0CTEPHOPHOI MII0THOCTH, ["'ayccoBo nmpubnmxeHue.

17. KBa3unuHeiHbIe aaropuT™Mbl HeMMHEHHOW QubTpamuu. O000IeHHast CTPYKTypa YCTPOMCTBa
¢bubTpanuy.

18. Jluneitnas ¢punprpanus. Anroputm Kanmsna — berocu.

19. Anroput™m HeMMHEHHON (MIBTPAIIMN HEMPEPBHIBHBIX CUTHAJIOB C aMIUIMTYIHOW MOIYJALUEH.
CrpyKTrypa yCcTpoiicTBa.

20. AnropuT™M HENMHEHHOW (UIBTpAllMM HEMPEPHIBHBIX CUTHAJOB C (pa30BOM MOIYJISIMEH.
Crpykrypa OAITY.

2]1. IlocraHoBKa 3azauyd ONTUMAJIBHOIO pPAa3pelIEHUs] CUTHAJIOB. AJTOPUTM ONTHUMAJIbHOTO
paspeenus AByx curHanoB. [loka3arenu kayecTBa. XapakTEpUCTUKU pa3pelICHUSI.

22. Mepa pa3peliaronieil CmioCOOHOCTH CUTHAJIOB TI0O BPEMEHH U 4acTOTeE.

23. IlonsTHe O PYHKIIMU HEOMPEAEICHHOCTH CUTHAJIOB. Teo HEeoNpeaeIeHHOCTH, €ro CBOMCTBRA.
[Mpunnun veonpenenenHoctr. CeueHnst QyHKIIMNA HEONPEACTCHHOCTH.

24. OYHKIUUA HEONPEAETICHHOCTH MPOCTEUIINX CUTHAJIOB: MPOCTOM PaguOMMITYJIbCHBIN CUTHA,
CUTHAJIBI C BHYTPUMMITYJIbCHOW MOZIYJISILIUEH.

25. DneMeHThl aIaliTUBHON 00pabOTKM CHTHAJIOB B PaJMOTEXHUYECKHUX CHCTEMax: aJalTHBHBIN
ABTOKOMITEHCATOD, aJaTUBHBIN CIEASIINN QUITBTP.

26. AnanTUBHOE MOJIABJICHUE NTOMEX B MHOTOKAHAJIBHBIX CUCTEMaX.

14.1.2. TecToBbI€e 3aJaHUA

1.ITpu xakux ycioBusx nocienoBarensHas RC-miens Oyner HHTETrpupyroIIei

d)  BBIXOJHOW CHTHAJ CHUMAETCS C KOHJCHCATopa

b)  BBIXOmHOM CHTHAJ CHUMAETCS C Pe3UCTOpa

C)  BBIXOJHOW CHI'HAJ CHUMAETCS C PE3UCTOPA, MOCTOSIHHASI BPEMEHH IETTH MHOTO OOJIbIIIe
XapaKTEePHOTO BPEMEHH M3MEHEHHsI BXOIHOTO CUTHAJIA

d)  BBIXOAHOM CHTHAJI CHUMAETCS C KOHJEHCATOPa, TIOCTOSIHHAS BPEMEHH LIS MHOTO OOJTbIIe
XapaKTEepPHOTO BPEMEHH M3MEHEHHsI BXOTHOTO CUTHAJIA

€)  BBIXOJHOW CHTHAJ CHUMAETCS C PE3UCTOPa, MOCTOSIHHAS BPEMEHH IS MHOTO MEHBIIIE
XapaKTEepPHOTO BPEMEHH M3MEHEHHs BXOIHOTO CUTHAJIA

f)  BBIXOAHOI CHTHAJ CHUMAETCS C KOHJCHCATOPA, IOCTOSHHAS BPEMEHH LI MHOTO MEHBIIIE
XapaKTEepPHOTO BPEMEHH M3MEHEHHsI BXOIHOTO CUTHAJIA

2. I1pu kakux yciaoBusx nmociuenaoarenbHas RC-niens Oynet nuddeperupyromeit

a)  BBIXOJHOW CHUTHAJ CHUMAETCS C KOHIeHcaTopa

b)  BBIXOmHOWM CHTHAT CHUMAETCS C PE3UCTOpa

C)  BBIXOAHOW CHUTHAJ CHUMAETCS C PE3UCTOPA, MTOCTOSTHHAS BPEMEHH IIETTH MHOTO OOJIbIIIe
XapaKTEepPHOTO BPEMEHU M3MEHEHUsI BXOJTHOTO CUTHAJIa

d)  BBIXOAHO¥ CHUTHAJ CHUMAETCS C KOHJCHCATOPA, OCTOSHHAS BPEMCHH IS MHOTO OOJIbIIe
XapaKTEepPHOTO BPEMEHU M3MEHEHHsI BXOJTHOTO CUTHAJIa
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€)  BBIXOJHOW CHI'HAJ CHUMAETCS C PE3MCTOPA, MOCTOSIHHASI BPEMEHH [T MHOTO MEHBIIIE
XapaKTEepPHOTO BPEMEHU M3MEHEHUsI BXOJTHOTO CUTHAJIa

f)  BBIXOAHOI CUTHAJ CHUMAETCS C KOHJIEHCATOpa, MOCTOSIHHAS BPEMEHH 1IEMTH MHOTO MEHbIIIE
XapaKTEepPHOTO BPEMEHU M3MEHEHUsI BXOJTHOTO CUTHAJIa

3. [Ipu kakux ycloBusX mocienoBareiabHas RL-miens Oyaer nHTerpupyronieit

d)  BBIXOJHOW CHI'HAJ CHUMAETCS C MHAYKTHBHOCTH

D)  BBIXOIHOWM CHI'HAaJ CHUMAETCs C Pe3UCTOpa

C)  BBIXOJHOW CHI'HAJ CHUMAETCS C PE3UCTOPA, MOCTOSIHHASI BPEMEHH IS MHOTO OOJIbIIIe
XapaKTepHOT0 BPEMEHH U3MEHEHHS BXOJHOTO CUTHAJIa

d)  BBIXOAHOW CHIHAJ CHUMAETCS C K MHIYKTUBHOCTH, IOCTOSIHHAS BPEMEHH LIEITH MHOTO OOJIbIIe
XapaKTepHOTO BPEMEHH U3MEHEHHS BXOJHOTO CUTHAJIa

€)  BBIXOJHOW CHI'HAJ CHUMAETCS C PE3UCTOPA, MOCTOSIHHASI BPEMEHH ST MHOTO MEHBIIIE
XapaKTepHOTO BPEMEHH U3MEHEHHS BXOJHOTO CUTHAJIa

f)  BBIXOAHO¥ CHTHAJ CHUMAETCS C MHAYKTHBHOCTH, TOCTOSIHHASI BPEMEHH IIETTH MHOTO MEHbIIIC
XapaKTepHOTO BPEMEHH U3MEHEHHS BXOJHOTO CUTHAJIa

4. Tlpu kakux yclnoBusx nocienoarenbHas RL-niens Oyaet nuddepenmupyromeit

a)  BBIXOJHOW CHUT'HAJ CHUMAETCS C MHIYKTHBHOCTH

b)  BBIXOIHOWM CHTHAJT CHUMAETCS C PE3UCTOpa

C)  BBIXOJHOW CHI'HAJ CHUMAETCS C PE3UCTOPA, MOCTOSIHHASI BPEMEHH IIeTIH MHOTO OOJIbIIIe
XapaKTEepPHOTO BPEMEHU M3MEHEHUsI BXOJTHOTO CUTHAJIa

d)  BBIXOAHO¥ CHUTHAJ CHUMAETCS C K MHAYKTUBHOCTH, IOCTOSIHHAS. BPEMEHH IIeTTH MHOTO 0OJIbIIIe
XapaKTEepPHOTO BPEMEHU M3MEHEHUsI BXOJTHOTO CUTHAJIa

€)  BBIXOJHOW CHI'HAJ CHUMAETCS C PE3UCTOPA, IOCTOSIHHASI BPEMEHH [T MHOTO MEHBIIIE
XapaKTEepPHOT0 BPEMEHU M3MEHEHUsI BXOJTHOTO CUTHAJIa

f)  BBIXOAHO¥ CHTHAJ CHUMAETCS C MHIYKTUBHOCTH, IIOCTOSTHHASI BDEMEHH 1IETIH MHOTO MEHBIIIC
XapaKTEepPHOTO BPEMEHU M3MEHEHUsI BXOJTHOTO CUTHAJIa

2
. d°x dx o o
5. Hannuue B ypaBHEeHUU KoseOaHU —+ ZYE + 0)02X =0 B Ka4e€CTBE CIaracMoro rnepBou poOU3BOAHOU
dt

C OTpHULATeNbHBIM KO3()(HUIIMEHTOM IPU HEW TOBOPHT:
a) 0 HapacTaloIIeM KoJebaTeIbHOM IIPOIIecce MPH [y|> wg

b) o mapacTaromem konedaTeIbLHOM IIpoLEcce MPH [y| < wg
C) 0 3aTyxaromeM KojiebaTelbHOM Hpouecce |y > wg

d) o 3aryxaromem Kone6aTenbHOM HpoLEcce |y < wg

. d2x dx o o
6. Hamaye B ypaBHEHHH KONGOaHHH —- + ZYE +mp°Xx=0 B KAaueCTBE CIIATAEMOT0 TIEPBOil IPOU3BOTHOM
dt
C TOJIO)KUTEIbHBIM KO3(DPUIIMEHTOM ITPH HEW TOBOPUT:

a) 0 HapacTarolleM KoIeOaTeIbHOM IIpoIEecce MPH [y|> oy
b) o mapacTaromem xonedaTeILHOM IIPOLIECCe TIPH [y| < wg
C) o 3aTyxaiomeM KojnebaTelbHOM Hpolecce |y > wg
d) o 3aryxaromem KonebaTenbHOM HpoLECCe |y| < g

7. MoXeT 11 B MOCJIeI0BaTeIbHOM Koj1e0aTeIbHOM KOHTYpE MPOTEKaTh alepruoANYecKHil (He
KonebaTenbHbIN) mporecc ?

a)  HE MOXET

b)  Moxer npu 10OPOTHOCTH MEHBIIIE YeM 1/2

C)  MOMKET HpH JOOPOTHOCTH MeHbIIE ueM 1//2

d)  MoxkeT mpu J06POTHOCTH GombIIe ueM 1/~/2
€)  MOXET IpHu J0OPOTHOCTH OOJIBIIE YeM 1/2

8. B mocie1oBaTeIbHOM KoneGaTeIbHOM KOHTYpe ¢ HeGOIBIIOi, HO Goblieii ueM 1/+/2 , ToGpOTHOCTEIO,
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a)  AUX HampsDKeHHUS Ha Pe3UCTOPE UMEET MAKCUMYM Ha g, MakcuMyM AUX HanpspkeHHs Ha
KOHJIEHCATOPE PacIoJIOKEH JIEBEe g, @ MakcuMyM AUX HanpspKeHUs HA UHAYKTUBHOCTH
pacIoNoKeH IIPaBee Mo

b)  AUX HampspKeHUS Ha pE3UCTOpPE MMEET MaKCUMYyM Ha g, MakcuMyM AUX HanpspkeHHs Ha
KOHJIEHCATOPE PacroiIOKeH paBee Mo, @ MaKkCUMyM AUX HampspkeHUs: Ha MHYyKTUBHOCTH
PacCIOIOXKEH JIEBEE

C)  AUX HanpspkeHHs Ha KoHIeHcaTope, AUX HampspkeHHs Ha HHIYKTUBHOCTH U AUX HampspKeHUs Ha

pe3ucTope UMEIT MAKCUMYMbl Ha pPE30HAHCHOW 4acTOTe M
9. Kakoe u3 ypaBHEHHI SBIISICTCS YpaBHEHHEM (ha30BbIX TPACKTOPHI TMHAMUYECKOM CHCTEMBI

dy/dt = P(x, y), dx/dt =Q(x, y), ?
a)  dy/dx=P(xy)/Q(xy)
b)  dx/dy=P(x,y)/Q(xy)
c)  dy/dx=Q(xy)/
d)  dy/dy=Q(x,y)

10. ®a30BbIil MOPTPET KAKOTO KOJIEOATEIBHOTO Mpoliecca N300pakeH Ha PUCYHKe?

a)  HapacTarolue KoieOaHus
b)  s3aryxaromiue KoneOaHus
C) rapMOHHYECKHE KoyeOaHus

11. ®a3oBbIif MOPTPET KAKOTO KOJIEOATETHLHOTO Mpoliecca n300paxeH Ha pUcyHKe?

a)  HapacTarolue KoseOaHus
b)  s3aryxaromiue xoneOaHus
C)  rapMOHHYECKHE KojeOaHus

12. Kakoe u3 yTBEpKACHUHN SIBISAETCS MPABUIbHBIM?

a)  um300pakaromas TOUYKa Ha (ha30BOM MOPTPETE aBTOTCHEPATOPa IBUKETCS 10 TPACKTOPHH,
npUOIMKaIoLIecs K HeyCTOHUNBOMY MPeIeIbHOMY LIUKITY

b)  wu3oOpaxaromias Touka Ha (a30BOM MOPTPETE ABTOTCHEPATOPA BHKETCS 110 TPACKTOPHH,
npuOIMKaroecs K yCTOHYUBOMY MPENEIbHOMY IUKITY

C)  YCTaHOBHBIIEMYCs pSKHUMY T'eHepaluu KojeOaHuil aBToreHeparopa Ha (pa3oBoi IOCKOCTH
COOTBETCTBYET HEYCTONYMBBIN NPEACIIbHBIN IUKII

d)  ycraHOBHBIIEMYCs peKUMY TeHepaluu KojeOaHuil aBToreHeparopa Ha (pa30Boii IOCKOCTH
COOTBETCTBYET YCTONYMBBIN NPEICIbHBIA [IUKII

13. ABTOTE€HEpATOP TEHEPUPYET YCTOWIMBEIE KOJICOAHMS, CCITH:

a)  BBINOJHACTCS OayaHC aMIUTUTY/I U OanaHc ¢a3

b)  Gananc (a3 BHIMOTHACTCS, HO OalaHC aMILUTATY/L HE BBIMOIHACTCS, a KOO(PQPHUIIMEHT YCHUICHHSI
Oosblie, yeM TpedyeT OajJaHc aMILTUTY/]
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C)  Oamanc (a3 BHINONHSACTCS, HO OaJIaHC aMILTMTYJT HE BBIMIOIHACTCS, @ KOAPPHUIUCHT YCUIICHHS
MEHbIIIe, YeM TpeOyeT OanaHC aMIUTATY/T

d)  He BBINONHSAIOTCS HU OaJIaHC aMIUTUTY HU OasiaHc da3.

14. YeunurenbHbIM Y3J10M aBTOT€HEpPATOPa HA ONEPALIMOHHOM YCHIIMTENE ¢ MOCTOM BuHa

a)  SABJISIETCS HE MHBEPTUPYIOIIUN YCHIIUTEIb ¢ KO3(DUIIUEHTOM yCcUiIeHUs O0JIbIIe YeM 3

b)  sBiseTcs MHBEPTHUPYIOIIMIA YCUIUTEND C a0COMIOTHBIM KO3()(MUIIMECHTOM yCHIICHUS OO0ITbIIIEe YeM 3

C)  SABJISICTCS HE MHBEPTUPYIOIIUN YCHUIUTEINb C KO3()PUIIMEHTOM yCUICHHS PABHBIM 3

d)  sBAsSeTCS MHBEPTHPYIOIINN YCHIUTENb C A0COTIOTHBIM KO3(D(DHUIIMEHTOM YCHIICHHS PaBHBIM 3

15. Curnaunsi S1(t) u Sy(t), 3a1aHHbBIC HA KOHEYHOM BpeMeHHOM HHTepBalie (1;12), sBisOTCS
OpPTOTOHAJIBLHBIMU BO BPEMEHHOI 001aCTH HA 3TOM UHTEpBAJIe, €CIIU:

a)  st)-sy(t)=0
b)  [sit)-s2(t)=0

) [sift)s2(t)=0
d)  [st)s(t)=0

16. Kakoe 13 COOTHOIIEHUH ONHCHIBAET (GUIIBTPYIOLIEe CBOMCTBO NenbTa pynkimu Aupaka?

a) TS((D)d(D =1

—0

D) [5(0) S()=50)

o0
) [8(o-wp)-S(w)=S(wo)
—00
17. Kakoe U3 COOTHOIICHUIT ONMCHIBAET CBOMCTBA KOPPENSAIIMOHHOM (yHKIMK B(t) curHana S(t):
e}

B(r)= [s(t)s(t-)dt

—00

a

N

o0

b) B(r)= JS(T)S(r—t)dt

o0

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

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

18. Kakoe 13 COOTHOIICHHIA ONMMCHIBAET CBOMCTBA B3aUMHOM KOPPEIAIHOHHOM (QyHKImHU B1o(T) curaamos
S1(t) m Sy(1):

a)  Byo(t)=By(r)

b)  Bro(t)=-Bx(r)

¢)  Bip(t)=Bp(-7)

19. Kakoe 13 COOTHOIICHUI OMMCHIBAET CBOMCTBA B3aUMHOIN KOpPEISIIMOHHOM (hyHKIMH B1y(T) curnanos
S1(t) m sp(t):

a)  Biy(t)=By(1)

b)  Bip(t)=-Bxulr)

¢)  Bip(t)=Bp(-7)
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20. ITpu momoru Kakoro npeoOpa3zoBaHNUs MHUMAas 4YacTh KOMIIJIEKCHOTO aHAJIMTUYECKOTO CUTHaja
BBIP)KAETCs Yepe3 ero peasibHyIo 4acTh?

a)  IIpeoOpaszoBanue Dypobe

b)  Z-npeobpazoBanue

c) IIpeobpaszoBanue ['mibbepra

d)  IIpeobpasoBanue Jlamiaca

14.1.3. Tembl 1a00paTOPHBIX PadoOT
O1eHKa KOPPEKTHOCTH BBIYUCIUTENBHBIX 33124 U aJITOPUTMOB
Pewienune ypaBHeHH ¢ OTHOM MTEPEMEHHOM
Pemenue 3ama4 muHeHON anreOpsl.
Brruncnenue coOCTBEHHBIX YHCEN U COOCTBEHHBIX BEKTOPOB
WuTepnonupoBanue u yncieHHoe AuddepeHurpoBanne GyHKIHMA
[Tpubnmxenue cruraliHamMu
UwuceHHoe UHTETPUpPOBaHUE (PYHKITHI
Pemenue oObIKHOBEHHBIX UG HEpeHIINATBHBIX YPaBHEHHHA

14.2. TpeOoBaHMsI K OLIEHOYHBIM MATEPUAJIAM ISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTAMM
310POBbS 1 HHBAJIHU/I0B
Jnst 5mui ¢ OrpaHUYEHHBIMH  BO3MOXKHOCTSMH  3JI0POBbSI M WHBAIUIOB TPETyCMOTPEHBI
JIOTIOJIHUTENbHBIE OLIEHOYHBIE MaTepUabl, IEpeUueHb KOTOPBIX YKa3aH B Tabmuie 14.
Tabnuma 14 — JlonomHUTEIPHBIE MaTepUalbl OLICHUBAHUS JIJIS JIUI] C OTPAaHUYEHHBIMU BO3MOXXHOCTSIMHU
3J10pOBbsI 1 UHBAJIUIOB

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

[IpeuMy111€CTBEHHO MMCbMEHHAs
IIPOBEpPKaA

C HapymeHusIMu
ciyxa

C napymienussmu  CobecennoBaHue 110 BOIIpocaMm K 3aueTy, I[IpenMylecTBeHHO yCTHas MpoBepKa

3peHUst OIIPOC 10 TEPMUHAM (MHIUBUYaTBHO)
C HapyuieHusAMH PeleHne quCcTaHIMOHHBIX TECTOB,

OIOPHO- KOHTPOJIbHBIE PabOThl, MUCbMEHHbIE  [IpenMyIlecTBEHHO AMCTAHIIMOHHBIMU
JIBUTaTEJIBHOTO CaMOCTOsITeNIbHbIE pabOTHI, BONPOCHI K METOaMHU

anmapara 3a4eTy

C orpannuenusiMu o TecThl, TUCbMEHHBIE CAMOCTOSITENIbHBIE [IpenMy1ieCTBEHHO IPOBEPKA
o0IIeMeTUITUHCKUM paboThI, BOTIPOCHI K 3a4ETY, METOJIAMHU UCXO/ISl U3 COCTOSHUSA
[IOKa3aHUSIM KOHTPOJIbHBIE PAa0OTHI, YyCTHBIE OTBETHI  00YYaIOILIErocss Ha MOMEHT IIPOBEPKH

14.3. MeToauuyeckne peKOMeHAANMH M0 OLeHOYHBIM MAaTEPUAJIAM [JIsl JIUI C OTPAHUYEHHbIMHU
BO3MOKHOCTSIMU 3/10POBbsI 1 HHBAJIN/I0B

Jlnst Ui ¢ OTpaHMYCHHBIMH BO3MOXKHOCTSIMH 3II0OPOBbSI M WHBAJIHIOB TIPEIyCMaTPHBACTCS
JocTynHas popMa INpeoCTaBIeHHs 3aJaHH OLIEHOYHBIX CPEACTB, a8 UMEHHO:

— B reyaTHou opme;

- B TIeYaTHO (hopMe ¢ YBEITHMUEHHBIM MIPU(TOM;

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- METOJIOM YTEHHS aCCUCTEHTOM 3a/IaHUS BCIYX;

- NPEO0CTABICHUE 3a/IaHMs C UCTIOIb30BaHHEM CYpPIOTIEPEBO/IA.

JIunam ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMU 3[I0POBbSI M MHBAJIHIAM YBEJIMYUBACTCS BpEeMs Ha
MOJTOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMPOCHL. [l Takux OOydYaromuxcst NpeayCcMaTpHBaeTCs
JOoCTyIHas popMa Npe0CTaBICHHsI OTBETOB Ha 3a/IaHUs, a8 UMCHHO:

— MUCHhMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C HCITOJIB30BAHUEM YCIIYT aCCHCTEHTA;
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- NPEICTaBICHNUE OTBETOB YCTHO.

[Iponienypa oreHWBaHUS pe3yNbTaroB OOYYEHHs JIMI C OTPAHWYCHHBIMH BO3MOXKHOCTSIMHU
37I0POBbSI ¥ MHBAJIUIOB 10 JAWCIMIUIMHE TPEeIyCMaTpuUBacT MpeaocTaBieHue uHpopMmanuu B (opmax,
aIalITUPOBAHHBIX K OTPAHUYCHUSIM UX 37I0POBbS U BOCTIPHUSITHS HH(POPMAIIHH:

J1st U1 ¢ HApyIeHUsIMM 3peHust:

- B (hopMe FIIEKTPOHHOTO TOKYMEHTA;

- B IIeYaTHOW (hopMe YBEIIMUECHHBIM HIPUPTOM.

JI1s1 JIMIN ¢ HAPYIIEeHUSIMH CJTyXa:

- B ()OpME NIEKTPOHHOTO JOKYMEHTA;

- B Ile4aTHo (opme.

JI1s1 JiMI ¢ HApYLIeHUsIMHM ONIOPHO-ABUIaTeILHOIO anmapara:

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

— B Ie4yaTHou (opme.

IIpu HeoOXomuUMOCTH sl JHUI C OrPAaHUMYEHHBIMH BO3MOXHOCTSIMHM 3[0POBbS M HMHBAJIHJIOB
MpoIieIypa OICHUBAHUS PE3YIFTAaTOB 00yUEHHSI MOXKET MIPOBOAMTHCS B HECKOJIBKO ITAIOB.
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