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«TOMCKHUM TOCYIAPCTBEHHBIN VHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTUOIIEKTPOHUK»
(TYCYP)

HTYDYP s cnaprasgima o
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Bragesey: Tpoam Maagen Edmmosms
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PABOYA [IPOTPAMMA JTUCHUTIJIMHBI
MaremMaTn4yeckoe MoJAeTHPOBAHNE PAIHOTEXHHYECKHX YCTPOMCTB M CHCTEM

YpoBeHbs 00pazoBaHus: BbICIIee 00pa3oBaHue - MATHCTPATypa

Hanpasnenue noarorosku / cnenuansHocTh: 11.04.01 Pagnorexnnka

Hampasnennocts (nmpoduins) / crnenuanusanus: CucTeMbl W YCTPOHMCTBA Mepelavyd, npueMa u
00pabdoOTKH CUTHAJIOB

®opma 00yueHus: OUHasA

@®axynbsreT: PT®, Pagnorexunyeckuii paxkyiabrer

Kadenpa: PCC, Kadenpa paguodieKTpOHUKH U CUCTEM CBA3H

Kypc: 2

Cemectp: 3

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 JIUCHHUIUIMHBI COCTABJICHAa C Yy4YeTOM TpeOoBaHHWM  ¢eaepalTbHOro
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.

PCC A. B. ®areeB
OKcIepTsl:

noreHT kaheapst TOP C. U. boromornos

Crapuuii npenogaBaresib Kageapbl
PaANO3IEKTPOHUKHU U CUCTEM CBS3HU

(PCCO) 10. B. 3enenernkas
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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 MaTeMaTHYECKUX  MOJACJICH CHUTHAJIOB ISt
PAIUOTEXHUYECKUX CHUCTEM pAa3JIMYHOIO HA3HAYEHUs, aHaJu3 M MOJCIHPOBAHUE ONTUMAIBHBIX H
KBa3HOINTUMAJILHBIX MPOIIEAYP U3BICUCHHsI HHPOPMAIIUK U3 MPUHUMACMBIX CUTHAJIOB.

1.2. 3agaun JHCHUILINHBI
— B mpouecce moarotoBku CTyIeHT T0JDKEH COPMUPOBATH HABBIKA MOJICITMPOBAHUS CUTHAJIOB,
MPOIIECCOB M PE3YJBTAaTOB WX MPEOoOpa3oBaHHUS B PATUOTEXHUYECKHX CHUCTEMax C HCIIOJIb30BAaHUEM
COBPEMEHHOT0 MaTeMaTHYECKOTO arapara.

2. Mecto aucunmimabl B ctpykrype OITIOII
Jucnumnuza «MareMarn4eckoe MOJECIMPOBAHUE PAAUOTEXHUYECKUX YCTPOMCTB U CUCTEM»
(b1.b.1) otHOCHTCS K GioKy 1 (6a3oBast 4yacTh).
[IpenmecTByOMMMHA ~ TUCHUIUIMHAMY, (DOPMHUPYIOIIMMH  HayallbHbIe 3HAHWA, SBISIOTCS:
[IpoexTrpoBaHue 371EMEHTOB U YCTPOMCTB PaHOCBA3H.
[MocnenyromumMu JUCIMILTUHAMM SIBISTIOTCS: HayuHo-nccnenoBarenbckas padora (paccpen.).

3. TpeOoBaHus K pe3yjibTaTaM 0CBOCHHMS IHCIUIIIHHBI

[Ipornecc n3yueHust TUCUMIUIMHBI HAalpaBiIeH Ha (JOPMUPOBAHUE CIEAYIOIINX KOMIETEHLIUH:

— OIIK-2 cnocoOHOCTBIO HCHOIB30BaTh PE3yJbTaThl OCBOEHHUS JMCHUUIUIMH MPOTPaMMBbI
MarucTparyphbl;

— OIIK-4 crmocoGHOCTBIO CaMOCTOSATEIBLHO NPHOOPETaTh M HCIOJIB30BaTh B IMPAKTHUECKON
NesITeIbHOCTH HOBBIE 3HAHUSA U YMEHHS B CBOEH IpeAMETHON 00JIacTH;

— OIIK-5 roToBHOCTBIO OQOPMIISTH, MPEIACTABIATh, JOKIAAbIBATE M aAPTYMEHTHUPOBAHHO
3alMIIATh PE3YJIBTAThl BHIMOJIHEHHON paboThI;

B pesynbrare usyueHus IUCHUIUIMHBI O0yYaroIUNiCs JOKEH:

— 3HaTh - QU3MYECKHE U MaTeMaTHYeCKHEe MOJAETU M METONbl MOJAETUPOBAHUS MPOLECCOB U
SIBIICHUM, JIeXKAIINX B OCHOBE IPUHIUIIOB ACHCTBUS PAAMOTEXHUUYECKUX YCTPONCTB U CUCTEM.

— yMeTb - (GOpPMYIUpPOBATh M pelIaTh 3aJayd, HMCIOJB30BaTh MaTEeMAaTHUECKUU ammapar u
YHMCJIEHHBIE METOBI JJIs1 aHAJIN3a, CHHTE3a U MOJEJIMPOBAHUS PAIMOTEXHUUECKUX YCTPOMCTB U CUCTEM.

—  BJajeTh - MaTEMAaTUUYECKUM ammapaToM JJis PEelIeHUs 3a/1a4 TEOPETUYECKOW U MPHUKIaTHOMN
pazMOTEeXHUKHU, METOAAMHU UCCIIEIOBAHUS U MOJICIMPOBAHHS OOBEKTOB PaJIMOTEXHUKH.

4. O0beM IMCUMIIMHBI M BHABI Y4e0HOI padoThI
OO6mas TpyIoeMKOCTh JUCHMIUIMHBI cocTaBisieT 4.0 3aueTHBIX EIUHUIIBI M TIPEACTABJICHA B
tabmuie 4.1.
Tabmuna 4.1 — Tpy10eMKOCTh TUCIIUTUTHHBI

Buner yueOHOM nesTeNbHOCTH Bcero gacos CemecTpsl

3 ceMecTp
AyIUTOpHBIE 3aHATHS (BCETO) 52 52
Jlexun 24 24
[TpakTrueckue 3aHATHS 16 16
JlaGopaTtopHbie paboThI 12 12
CamocrosiTenbpHas paboTa (Bcero) 92 92
OdopmieHre 0TYETOB I10 JIAOOPATOPHBIM padoTam 12 12
[TpopaboTka NTEeKIIMOHHOTO MaTepraa 45 45
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[TonroroBka K MpakTHYECKUM 3aHATHUSAM, 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 BUBI 3aHATUN TTPUBEACHBI B TabuIe 5.1.
Ta6muna 5.1 — Pa3geinsl AUCHUIUIMHELL U BUIABI 3aHITHH

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

1 Ponp MaTeMaTHUeCKOIO 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 (TI0 JICKIUSAM) IPUBEICHO B Tabnuie 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 Pone maremarnueckoro Ponp MaTeMaTH4eCKOro MOIEIUPOBAHUS TIPH 2 OIIK-2,
MOJIEIIUPOBAHMUS TIPH npoektupoBanuu PTC u ycrpoiicts. O60011eHHAs OIIK-4,
npoektupoBanuu PTCu  cxema. Ocobennoctu monenupoBanust PTC Ha OIIK-5
YCTPOMICTB (yHKLIMOHATIBHOM 3Tare NpPOeKTUPOBAHUS
Hroro
2 ba3zuc npocreimunx KoMmrnekcHoe npeicTaBieHue paiioCUrHaIoB U 8 OIIK-2,
(GYHKIIMOHATBHBIX nomex. KoMIuiekcHoe npeacraBieHme OIIK-4,
JJIEMEHTOB IIpU PaguOTEXHUYECKUX YCTPOUCTB. basuc mpocrenmmx 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
paanocucTeM.
3 MonenupoBaHue MonenupoBaHue Cly4alHbIX PaJuOCUTHAIIOB U 8 OIIK-2,
paZMOCUTHAJIOB U ToMeX. ToMeX. OcoOeHHOCTH MOJIEITMPOBAHMSI CITy4aliHBIX OIIK-4,
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CUTHAJIOB U MMOMEX METOIOM KOMITJIEKCHBIX aMIUIUTY]I. OIIK-5
Meton dhopmupyromiero ¢puistpa. @akTopusanus

cniekTpa. BeiOop mHTEpBasia TUCKpeTU3aIuu IpH

MonenupoBaHu. CpaBHUTEIbHBIN aHAIN3 METOJOB

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 MaTeMaTHuyecKux mozenei. OueHka

rokaszatesiell KauecTa paboThl CUCTEMBI

Uroro 6
Uroro 3a cemectp 24

5.3. Pa3aeJibl AUCHHMIIMHBI M MEKIMCHUILNINHAPHBIE CBSA3M ¢ 00eCeYnBAKIIMNMH (TPeAbl Ty IIUMH)
U obecneyuBaeMbIMU (NOCJAEAYIONIUMH) JUCHUNIIMHAMUA
Paznenbl qucHUIUIMHBL U MEKIUCUUILTMHAPHBIE CBSA3H C 00CCMEUUBAIOIIUMU (TPEABITYIIIUMHI) U
obecrnieunBaeMbIMHU (TTOCIICIYIOMIMMHA ) AUCITUTUIMHAMY TIPEICTaBlIeHbI B TabmuIe 5.3.
Tabnuua 5.3 — Pazaenbl AUCHUIUIMHBL M MEKAUCIUITIMHAPHBIE CBSI3U

Ne paznenoB qaHHOUM TUCHIMIUIAHEL, 1711 KOTOPBIX
HEOOXOAMMO U3yUeHHE 00eCIICUNBAIONITNX U
00eCIIeunBaEMbBIX JUCIIATLUINH

1 2 3 4

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

HaunmenoBanmue JUCHUITIIINH

1 ITpoexkTrpoBaHKE JIEMEHTOB U YCTPOMCTB
paanocBa3u

+ +

[Tocnenyromme TUCITUATITUHBI

1 Hayuno-uccnenosarenbckas padbota (paccper.) + + +

5.4. CooTBeTCcTBHE KOMIIETEHIN A, (POPMUPYEMBIX NPH U3YYE€HUH TUCUUIJIMHBI, U BUIOB 3aHATHI
CooTBeTcTBHE KOMIIETEHIIMH, (HOPMUPYEMBIX TMPH W3YyYEHUH AUCIUILITUHBI, U BHUJOB 3aHITHIA
MpeACTaBICHO B Tabnwuie 5.4.
Tabmuna 5.4 — CooTBeTcTBUE KOMIIETEHIUH, (GOPMUPYEMBIX TPU HU3YYCHHH TUCIUIUIMHBI, ¥ BUIOB
3aHATUAU

g E Bupl 3aHsTHIA

S o - N S - oo . ®opMBbI KOHTPOJIS

2 = = F &<l HwO as O = &6

OIIK-2 + + + + Otuet no nmabopaTopHOii
pabore, Tecr,
JuddepeHumpoBaHHbIi
3aueT

OIIK-4 + + + + Otuet no nmabopaTopHOii
pabore, Tecr,
JuddepeHumpoBaHHbIi
3aueT

OIIK-5 + + + + Otuet no n1abopaTopHOii

pabote, Tecr,
JuddepeHunpoBaHHbIT
3a4eT



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

7. JlabopaTopHble padoThI

HaumenoBanue nabopatopHbix padoT npuBeaeHo B Tabmuie 7.1.
Tabnuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX paboT

HasBanus pasnenos

3 MogenupoBaHue
palMOCUTHAJIOB U TIOMEX.

4 MeTton cTaTUCTHUECKHAX
SKBUBAJICHTOB MPU
MozaenupoBanuu PTC u
YCTPOUCTB.

Hroro 3a cemectp

HaumeHoBaHue 1abOpaTOpHBIX padoT .8 £
3 cemecTp
O1eHKa KOPPEKTHOCTH BBIYMCIUTEIbHBIX 3a71a4 U 3
anroputMoBPelieHne ypaBHeHNH ¢ OTHON
IIEPEMEHHOM
Pemenue 3anau nuneliHo# anreOpsl. Beraucienne 3
COOCTBEHHBIX YHCEN U COOCTBEHHBIX BEKTOPOB
Hroro
WuTepnionupoBaHue U YUCICHHOE
muddepentmpoBanue GpyHxuitlIpudnmxenne
CIulaitHaMu
Yucnennoe nHTerpupoBanue GpynkuuiiPemmenne 3
0OBIKHOBEHHBIX AU(depeHITnaIbHbIX YPaBHEHUN
Hroro 6
12

8. [IpakTHyeckune 3aHATHSA (CEMHUHAPBHI)

HaumeHoBaHMe MPaKTUUECKUX 3aHATUI (CEMUHApPOB) NpUBEAEHO B Tabmuue 8. 1.
Tabnuua 8.1 — HaumeHoBaHKE NPAaKTUYECKUX 3aHATUH (CEMUHAPOB)

Hazsanwns pas3aciioB

1 Ponp MaremaTuieckoro
MOJIETTUPOBAHUS TIPU
npoektupoBanuu PTC u
YCTPOMCTB

2 ba3uc npocTeimunx
(GYHKIIMOHATBHBIX
JJIEMEHTOB IIpU
MozaenupoBanuu BU
4aCTH CUCTEMBI C
HCIIOJIB30BaHUEM
KOMILUIEKCHOTO OITMCaHUs
CUTHAJIOB U
XapaKTEPUCTUK
pPaguoCHUCTEM.

3 MogaenupoBaHue
PaIMOCUTHAJIOB U TTIOMEX.

4 MeTton cTaTUCTHUECKHUX

o [ X
HaumeHOBaHHE TIPAKTHYECKUX 3aHATHH (CEMUHAPOB) ; & &
3 cemecTp

[IpakTuyeckoe 3ansatus Ne 1 KommiekcHoe 1
IIPEJICTABICHNUE PAINOCUTHAIIOB U ITOMEX.

KomrnekcHoe mpeicTaBieHne paiuoTeXHIUEeCKUX
YCTPOWCTB.

HUrtoro

ITpaxtrueckue 3ansatue Ne 2 u 3basuc npocreimmx 5
anemeHToB st BU pannocucreM. baszuc npocteimmx
¢byHKLIMOHANBHBIX 37eMeHToB i HY paanocucrem u
YCTPOWCTB.

Hroro 5

[IpakTuyeckoe 3ansatue Ne 4 u SMonenvupoBaHue 5
CIIy4YalHBIX PaJUOCHUTHAJIOB U oMeX. Pacuer
MAaTeMaTu4eCKOM MOJIEIIN 3BEHA «HEJIMHENHBIN

AIIEMEHT — UACATBHBIN ITOJI0COBOM (DHIBTP N-0if
CHEKTPaIbHOUN 30HBI».

Hrtoro

[IpakTuyeckoe 3ansatue Ne 6 u 7Pacuer
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HKBUBAJIEHTOB IIpU
monenuposanuu PTC n
YCTpPOMCTB.

Uroro 3a cemectp

Bunsl camocrosTenbHOM paboThl, TPYJOEMKOCTh U (pOpMUpPyEMble KOMIIETEHIIMH MPEICTaBICHbI B

Tabimie 9.1.

MaTeMaTU4YEeCKON MOIeNIN CTallHOHAPHOTO
HOPMAJIBHOTO CIIy4allHOTO Mpolecca ¢ 3aJaHHbIM
HHEPreTUYECKUM CIIeKTpoM. MeToisl popMupoBaHus
CTallMOHAPHBIX MPOLECCOB C MPOU3BOIIbLHBIM

HHEPreTUYECKUM CIIEKTPOM.

Hroro

9. CamocrositesibHasA padoTa

OIIK-4,
OIIK-5

16

Tabnuma 9.1 — Busibl caMocTosITEIbHOM paboThl, TPYJOEMKOCTh U (POpMUpPYEMble KOMIIETECHLIUU

Haszeanus pasnenos

1 Ponp MaremaTuieckoro
MOJIETTUPOBAHUS TIPU
npoektupoBanuu PTC u
YCTPOMCTB

2 basuc npocrenmux
(byHKLIMOHATBHBIX
JJIEMEHTOB IIPU
Mozenuposanuu BY gactu
CHUCTEMBI C
UCIIOJIB30BAHUEM
KOMIUIEKCHOTO OITUCAHUs
CUTHAJIOB U
XapaKTEPUCTHK
PaguOCHUCTEM.

3 MonenupoBanue
palMOCHUTHAJIOB U TIOMEX.

4 MeTton cTaTUCTHUECKHAX
SKBUBAJICHTOB MPHU
MonenupoBanuu PTC u
YCTPOWCTB.

Bunrer camocrosgTensHOM
paboThI

I
>
o
-

3 cemectp

IToarorosxka k
MPaKTUYECKUM 3aHATHSIM,
CeMHHapam

[TpopaboTKa JEKIIMOHHOTO
Marepuaa

Hroro

IToxrorosxka k
MIPAKTUYECKUM 3aHATHM,
CeMHHapam

[TpopaboTka IeKIIMOHHOTO
Marepuana

Hroro

IloaroroBka x
MPAKTUYECKUM 3aHATHSM,
CeMHHapam

[TpopaboTka IeKIIMOHHOTO
Marepuana

OdopmiteHre 0TYETOB 110
naboparopHbIM paboTam

OdopmiteHne 0T4ETOB TIO
n1a0opaTopHBIM paboTam

HUrtoro

IToarorosxka k
MPAKTUYECKUM 3aHATHSIM,
ceMHUHapam

[IpopaboTka JIEKIIMOHHOTO
marepuana

OdopmieHHE OTYETOB TI0
nabopaTtopHbeIM paboTam
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DOpMBI KOHTPOJIA

HuddepennmpoBanHbIit
3ayet, OTUEeT 10
nabopaTopHO paboTte

JuddepenunpoBaHHbIi
3a4er

JuddepeHumrpoBaHHbII
3aueT, OTUeT 10
nabopaTopHOi pabote

HuddepennmpoBanHbIit
3ayet, OTUET 10
naboparopHoii paboTte



OdopmiteHne 0TYETOB TIO 3
n1a0opaTopHBIM paboTam

Hroro 26
Htoro 3a cemecTp 92
Hroro 92

10. KypcoBoii npoekTt / KypcoBasi padora
He npenycmorpeno PVYII.

11. PeliTuHroBasi cucremMa AJI OHCHKH yCII€eBA€eMOCTH Oﬁy‘lalOHII/IXCﬂ

11.1. BanabHbIe OLIEHKH sl 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — baniabpHbIe OLIGHKH TSI JIEMEHTOB KOHTPOJIS

. . MaxkcuMaltbHBIN
. MaxkcumanbHbIH MaxkcumanbHbII
OneMeHTsl yueOHOH 6asu1 3a nepuon Bcero 3a
6amt Ha 1-yro KT ¢ Gamn 3a mepuon
JIESITEIIbHOCTH Mexay 2KT u Ha cemMecTp
Hauana cemectpa Mexnay 1KT u 2KT
KOHEI] ceMecTpa
3 cemectp
HuddepennmpoBanHbIit 15 10 20 45
3aueT
Otyet no 1abopaTopHOM 5 10 15 30
pabote
Tecr 5 5 15 25
HToro makcumyM 3a 25 25 50 100
epuo
Hapacraromum urorom 25 50 100 100

11.2. Tlepecyer 0a/110B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT GanIOB B OLIEHKHU 32 KOHTPOJIbHBIE TOUKH MpeJICTaBleH B Tabmuie 11.2.
Tabmuma 11.2 — Ilepecuer 6a10B B OIIEHKH 32 KOHTPOJBHBIE TOYKH

bajutel Ha 1aTy KOHTPOJIBHOM TOUKHU Onenka
>90% ot MakcuManbHOU cCyMMBbI OasuioB Ha naty KT 5
Ot 70% 10 89% ot MakcumanbHOU cyMMbl OastoB Ha aaty KT 4
Ot 60% 10 69% OT MakcuManbHON cyMMBI OasutoB Ha aaty KT 3
2

< 60% ot MakcuMasbHOU CyMMBbI OaioB Ha naty KT

11.3. IlepecyeT cymMMbl 02J1JI0B B TPAAULIMOHHYI0 U MEKIAYHAPOAHYIO OLIEHKY
[lepecuer cymmbl 0ayioB B TPAJUIIMOHHYIO M MEXIYHAPOAHYIO OLEHKY IPEACTABICH B TaOIuUIle
11.3.
Tabmuua 11.3 — [lepecuer cymmBbl 6aioB B TPAAUIIMOHHYIO U MEKIYHAPOAHYIO OLICHKY

Hrorosas cymma 6aios,

Onenka (I'OC) YYUTBIBAET YCIEITHO CIAHHBII Onenka (ECTS)
9K3aMeH
5 (oTM4HO) (3a4TEHO) 90 - 100 A (OTIHYHO)
85-89 B (ouens xopoio)
4 (xopomrio) (3a4TeHO) 75-84 C (xoporo)
70-74

D (ynoBneTBOpHUTENBHO)
3 (YIOBJIETBOPUTENHHO) (3a4TEHO) 65 - 69
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60 - 64 E (mocpenctBenno)

2 (HeyZOBJIETBOPUTEIBHO) (HE

Huxe 60 6ajuios F (HeymoBsneTBOpUTENBLHO
3a4YTEHO) (neyn p )

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

12.1. OcHoBHas1 JUTEpaTypa
1. Pammorexamueckue nenu ¥ curHaimsl. Yacte 2 JluckpeTHas o0paboTKa CUTHAIOB M ITUGpOoBast
¢unbTpanus [DnekTpoHHbIM pecypce]: YuebHoe mocobue / Kaparaesa H. A. - 2012. 257 c. - Pexxum
noctyma: https://edu.tusur.ru/publications/2799 (nata o6pamenwns: 25.07.2018).
2. Panuorexnmueckue nenu u curHaibpl. Yacte 1 Teopuss curHamoB M JHHEWHBIE LENU
[DnexTponnsbrii pecypc]: Yuebnoe mocobue / Kaparaesa H. A. - 2012. 261 c. - Pexxum nocrymna:
https://edu.tusur.ru/publications/2798 (nara oopamenus: 25.07.2018).

12.2. lonosiHuTeIbHAS JIUTEPATYPa
1. TameeB P. M. Maremarnueckue Mojenu B 3amadax o0paboTku curHaioB : CrnpaBodHOE
nocobue / P. M. I'anees. - 2-e u3z., ucnp. u goim. - M. : Topsyas nuaus-Tenexkom, 2004-79 c. (Hanuuue B
oubmuorexe TYCVYP - 50 3x3.)
2. Maremaruyeckoe MOJEIUPOBAHUE PATUOTEXHHUECKHX YCTPOMCTB U CUCTEM [DIEKTPOHHBIN
pecypc]: VYueObnoe mocobme / Temsumep A. A. - 2013. 99 c¢. - Pexum pocryna:
https://edu.tusur.ru/publications/2947 (nara oopamenus: 25.07.2018).

12.3. YueOHO-MeTOOHIECKHE ITOCOOUS

12.3.1. O0s13aTesibHbIE YUeOHO-MeTOAuYEeCKHe M0CO0Uus

1. Maremarndeckoe MOJCTUPOBAHNE PATMOTEXHUYECKUX YCTPOHCTB U CHCTEM [DIEKTPOHHBIN
pecypc]: YueOHO-MeToAnYECKOE TOCO0ME K MPAKTUUYECKUM 3aHATHSIM U OpraHu3alliy CaMmoCTOATEIbHON
pa6orer / Tempmep A. A.,, AbGemoB P. P - 2013, 21 ¢ - Pexum pgocryna:
https://edu.tusur.ru/publications/2948 (nara oOpamenus: 25.07.2018).

2. YdeOHO-MmeTommueckoe Tocobume «Maremarnyeckoe MOJCIUPOBAHUE» [ DIEKTPOHHBIN
pecypc]: Hdua crynentoB no HanpasiaeHuto 210100 «DOnekrpoHuka M HaHORJIEKTpoHUKa» U 222900
«HanorexHomorun u MukpocucteMHasi Texuuka» / H. B. 3apuxosckas - 2014. 103 c. - Pexum gocryna:
https://edu.tusur.ru/publications/4607 (nara oOpamenus: 25.07.2018).

12.3.2. Y4yeOHO-MeTOAUYECKHE OCOOUS ISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTAMHU 310POBbA U
HHBAJMI0B

Y4eOHO-METOUYECKUE MaTepHAIIbI Il CAMOCTOSITENIbHON U ayJUTOPHON PabOThl 0OYyYaroIIuXcst
U3 yuciia Jmn C Ol'”paHI/I'-IeHHI)IMI/I BO3MOXHOCTAMHAU 3)10p0BB$I 1 MHBAJINI0B HpG}IOCTaBJ'If{IOTCﬂ B (bopMax,
aJIaTUPOBAHHBIX K OTPAHUUYEHUSM UX 3/I0POBbS U BOCTIPUATHS HHGOPMAITIH.

JLJist JiM1 ¢ HApYLIeHUSIMU 3PeHusl:

- B (hopMe 2IIEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHON (hOopMe YBEITMUEHHBIM IIPUDTOM.

JlJist M1 ¢ HAPYIIeHUSIMHU CJTyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

— B Ie4aTHou (opme.

Jliis1 U1 ¢ HApyIIeHUSIMU ONIOPHO-ABUIaTe/ILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTa;

— B Tle4aTHo hopme.

12.4. IIpodeccuonasibHbie 0a3bl JAHHBIX U HHPOPMAIMOHHBIE CIIPABOYHbIE CHCTEMbI
1. [dononHuTenbHO K MpodeccHoHaIbHbIM 0a3aM JaHHBIX PEKOMEHAYETCS HCHOIb30BaTh
nH(POPMALIMOHHBIE, CHpPaBOYHBIE M HOpPMaTHBHbIE 0a3bl maHHBIX https://lib.tusur.ru/ru/resursy/bazy-

dannyh

13. MarepuajibHO-TEXHHYECKOE o0ecnedyeHHue TUCIUILINHBI U TPedyeMoe MporpaMMHoe
o0ecneyeHmne

13.1. O6ue TpedoBaHNS K MATEPHATbHO-TEXHMYECKOMY M MPOrPAaMMHOMY 00ecTedeHH 0
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JUCHUILINHBI

13.1.1. MarepuanbHO-TeXHH4YECKOE M MPOrPaMMHOe o0ecnevdeHne ISl JeKIMOHHBIX 3aHATHI
Jlns mpoBeeHHsl 3aHATUN JIGKLIMOHHOTO THUIA, TPYIMIOBBIX U MHAWBUAYAIbHBIX KOHCYJBTALUH,
TCKYICro KOHTPOJIA U HpOMC)KYTOLIHOI\/JI arTCCTallu UCIOJb3YyCTCA yqe6Has[ aAyauTOpHAa C KOJIUYCCTBOM
M0CaJIOYHBIX MECT He MeHee 22-24, 00opynoBaHHas JOCKOW U cTaHAApTHOM yueOHOI Mebenbio. MiMeroTcs
JIEMOHCTPAIIMOHHOE 000pYyIOBaHHE M y4eOHO-HAIISAHBIE MOCOOHs, 00ecHedMBaIoIIue TEeMaTU4ecKue
WITIOCTPALUH 110 JIEKIIMOHHBIM pa3ziesiaM TUCIUILUIMHBL.

13.1.2. MarepuaibHO-TEXHHYECKOE U MPOrPaMMHOe ofecredeHne 1l NPAKTHYeCKUX 3aHATHI
Jlaboparopust «PaguorexHruuecKue ey U CUTHAIBD)
y4eOHas ayquTOpus Uil POBEACHUS 3aHITHI J1a0OpaTOPHOTO THIA
634034, Tomckas ob6mnacts, . Tomck, Bepmununa ynuna, a. 47, 314a ayn.
Onucanue uMmeromerocs 000pyI0BaHUs:
- Jocka maruutHO-MapkepHass BRAUBERG;
- Konseprop AC-DC MC5BB UPBUC (8 wit.);
- USB Ocnunnorpadg-reneparop PCSGU250 (8 wt.);
- 8 pabounx craHuuii, (KOMIBIOTEPOB), Ha Oa3e mpoieccopoB Intel Core 15;
- KoMmIiekT crienmanu3upoBaHHON yueOHOM Mebenu;
- PabGouee mecTo npenonaBares.
[IporpamMmMHoOe obecrnieueHue:
- 7-Zip
— Adobe Acrobat Reader
— Mathworks Matlab
— Microsoft Office 2010 u Huxe
— Mozilla Firefox
— PTC Mathcad13, 14

13.1.3. MaTepuaJjibHO-TeXHHYeCKOe M IPOrpaMMHoe obecrieyeHue AJs J1a00paTopHbIX padoT
Jlabopatopust «PagnoTeXHU4YeCKHUE 1IEeTTH U CUTHAIBDY
ydeOHas ayIuToOpus JJis IPOBEIACHHUS 3aHATHI Tab0paToOpHOTO TUTIA
634034, Tomckas obmacts, . Tomck, Bepmununa ynuna, 1. 47, 314a ay.
Omnucanue uMeronierocs 000pyI0BaHuUS:
- Jocka maruutHo-MapkepHass BRAUBERG;
- Konseprop AC-DC MC5BB MPBUC (8 mT.);
- USB Ocumnorpad-reaeparop PCSGU250 (8 mt.);
- 8 pabounx craHIuid, (KOMITBIOTEPOB), Ha Oa3e mporeccopoB Intel Core i5;
- Komnnekt cnenuanu3npoBaHHON yueOHON Me0eny;
- Pabouee mecTo npernonaBaTerns.
[TporpammHoe obecrieueHue:
- 7-Zip
— Adobe Acrobat Reader
— LibreOffice
— Mathworks Matlab
— Microsoft Office 2010 u Huxe
— PTC Mathcad13, 14

13.1.4. MaTepuaJIbHO-TEXHHYECKOE U IPOrPaMMHoOe o0ecredyeHne I CAMOCTOATEIbHOH padoThl
JInisi caMOCTOSITeTIbHON PabOThl UCIONIB3YIOTCS yUeOHBbIC ayIUTOPHH (KOMITBIOTEPHBIC KIIACCHI),
PacCIOJIOKEHHBIE TIO aJipecaMm:
- 634050, Tomckas obnacts, . Tomck, Jlenuna npocnexr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacts, T. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckas obnacts, I. Tomck, Bepmmauna ynuna, 1. 47, 126 ayn.;
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- 634034, Tomckas obmacTs, . Tomck, Bepmuauna ynuna, 1. 74, 207 ayn.

CoctaB 000pynOBaHHS:

- yueOHas Me0Oernb;

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

- KOMIBIOTEPHI MOJKIIOUEHBI 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. MaTepuajbHO-TeXHHYeCKOe o0ecriedeHre JUCIUIIIHHBI 1JIs1 JIMI[ C OTPAHMYeHHBIMHU
BO3MOKHOCTSIMHU 30POBbSl 1 HHBAJIN/I0B

OcBoeHME TUCIUIUIMHBI JIMIAMU C OFPAaHUYEHHBIMU BO3MOXKHOCTSMHU 3/I0pPOBbS W WHBAJIHJIaMU
OCYILECTBIIAETCS C UCIOIb30BAaHUEM CPEICTB 00yUeHHs OOIIEro U CHEeIMaIbHOI0 Ha3HAUCHHUS.

[Ipn 3aHsATHSAX € OOydalOIMMUCA € HAPYLIEHMSAMM CJIyXa IPEIyCMOTPEHO HCIIOIb30BaHUE
3BYKOYCHJIMBAIOUIEH amnmaparypsl, MyJIbTUMEIUIHBIX CPEICTB U JPYIMX TEXHUYECKUX CpEACTB
npuema/nepenaun y4eOHol MHpoOpMaluu B JAOCTYNHBIX (QopMax, MOOMJIBHONH CHUCTEMBI MPEHOAABAHUS
Ui O0y4arolMXcs C MHBAIWIHOCTBIO, MOPTATUBHOW MHIYKIIMOHHOM CUCTEMbl. YueOHas ayauTopHs, B
KOTOpOH 3aHMMaroTCsl OOydaroluecs ¢ HapylIeHHEM cllyXa, 00opyroBaHa KOMIIbIOTEPHOM TEXHUKOM,
ayIMOTEXHUKOMU, BUJICOTEXHUKOMU, AEKTPOHHOM JOCKOM, MYJIBTUMEIUMHON CUCTEMON.

[Ipu 3aHATHAX ¢ 00y4YaIOIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMU [IPETYCMOTPEHO UCIIOIb30BAHNE B
JEKIIMOHHBIX U YYEOHBIX ayIUTOPHUIX BO3MOKHOCTU IPOCMOTPA yAaJCHHbIX 00bEKTOB (HapUMep, TEKCTa
Ha JIOCKE WM CcJaiiia Ha 3KpaHe) Mpu IOMOILY BUEOYBEINUUTENEH JIJ1s1 KOM(POPTHOrO IPOCMOTpa.

[Ipu 3aHATHAX C OOyYalOIIMMHCS € HApPYLIEHHSIMH ONOPHO-ABHIaTe/IbHOIO anmapara
WCIIONIB3YIOTCSl aJIbTepHAaTUBHBIE YCTpPOMCTBa BBOAA HMH(OpPMALMKM W JApPYTUe TEXHUYECKUE CpEACTBa
npuema/nepenaun yuyeOHoW nMH(pOpMalnuu B AOCTYMHBIX (OpMax, MOOMIBHOM cHCTEMBbl OOy4eHUs M
JIIOJIe ¢ MTHBATUIHOCTBRIO.

14. OneHouYHbIE MATEPHAJIBI H METOAUYECKHE PEKOMEHIALMHU 110 OPTraHU3ANUH U3YYeHUs
JAUCHUILINHBI

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

14.1.1. TecToBble 3agaHus

1.ITpu xakux ycioBusx nocnenoBatenbHas RC-miens Oyner HHTErpupyromiei

a)  BBIXOJHOW CHUTHAJ CHUMAETCS C KOHeHCcaTopa

b)  BBIXOmHOI CHTHAJ CHUMAETCS C Pe3UCTOpa

C)  BBIXOAHOW CHUTHAJ CHUMAETCS C PE3UCTOPA, ITOCTOSTHHAS BPEMEHH IIETTH MHOTO OOJIbIIe
XapaKTEepPHOTO BPEMEHU N3MEHEHHsI BXOJTHOTO CUTHAJIA

d)  BBIXOAHO¥ CHUTHAJ CHUMAETCS C KOHCHCATOPA, OCTOSHHAS BPEMEHH [T MHOTO OOJIbIIe
XapaKTEepPHOTO BPEMEHU U3MEHEHHsI BXOJIHOTO CUTHAJIA

€)  BBIXOIHOW CHUTHAJ CHUMAETCS C PE3UCTOPA, MMOCTOSTHHAS BPEMEHH IIETTH MHOTO MEHBIIIe
XapaKTEepPHOTO BPEMEHU MU3MEHEHHsI BXOJTHOTO CUTHAJIA

f)  BBIXOAHOI CHTHAJ CHUMAETCs C KOHJCHCATOPa, OCTOSIHHAS BPEMEHH LI MHOTO MCHBIIIE
XapaKTEepPHOTO BPEMEHU N3MEHEHHsI BXOTHOTO CUTHAJIA

2. Ilpu kakux ycnoBusx nocienoBarenbHas RC-miens Oynet nuddepeHmpyromei

d)  BBIXOIHOW CHUTHAJ CHUMAETCS C KOHJeHcaTopa

b)  BBIXOZHOM CHrHAJI CHUMAETCS C Pe3UCTOpa
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C)  BBIXOAHOW CHUTHAJ CHUMAETCS C PE3UCTOPA, MTOCTOSTHHAS BPEMEHH IIETTH MHOTO OOJIbIIe
XapaKTEepPHOTO BPEMEHU M3MEHEHUsI BXOJTHOTO CHUTHAJIa

d)  BBIXOIHOI CHUTHAJ CHUMAETCS C KOHJCHCATOPA, OCTOSIHHAS BPEMEHH IS MHOTO OOJIBIIIe
XapaKTEepPHOTO BPEMEHU M3MEHEHUsI BXOJTHOTO CUTHAJIa

€)  BBIXOIHOW CHUTHAJ CHUMAETCS C PE3UCTOPA, MOCTOSTHHAS. BPEMEHH 1IETIH MHOTO MEHBIIIS
XapaKTEepPHOTO BPEMEHU M3MEHEHUsI BXOJTHOTO CUTHAJIa

f)  BBIXOAHOI CHTHAJ CHUMAETCs C KOHJIEHCATOpa, MOCTOSIHHAS BPEMEHH 1IEITH MHOTO MEHbIIIE
XapaKTEepPHOTO BPEMEHU M3MEHEHUsI BXOJTHOTO CUTHAJIa

3. [Ipu kakux ycloBUsAX mocienoBareiabHas RL-miens Oyaer nnTerpupyronei

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
XapaKTEePHOTO BPEMEHHU M3MEHEHUsI BXOJTHOTO CUTHAJIA

d)  BBIXOAHOW CHIHAJ CHUMAETCS C K MHIYKTUBHOCTH, IOCTOSIHHAS BPEMEHH LIEITH MHOTO OOJIbIIe
XapaKTEePHOTO BPEMEHHU N3MEHEHHsI BXOJIHOTO CUTHAJIA

€)  BBIXOJHOUW CHI'HAJ CHUMAETCS C PE3UCTOPA, MOCTOSIHHASI BPEMEHH IS MHOTO MEHBIIIE
XapaKTEePHOTO BPEMEHHU M3MEHEHHsI BXOJTHOTO CUTHAJIA

f)  BBIXOAHO¥ CHTHAJ CHUMAETCS C MHAYKTHBHOCTH, TOCTOSTHHASI BPEMEHH IIETTH MHOTO MEHbIIIC
XapaKTEePHOTO BPEMEHHU M3MEHEHHsI BXOIHOTO CUTHAJIA

4. Tlpu kakux yclnoBusx nocienoBarenbHas RL-niens Oyaet nuddepenmupyromeit

a)  BBIXOJHOW CHUTHAJ CHUMAETCS C MHIYKTHBHOCTH

b)  BBIXOIHOWM CHTHAJT CHUMACTCS C PE3UCTOpa

C)  BBIXOIHOW CHUTHAJ CHUMAETCS C PE3UCTOPA, MOCTOSTHHAS BPEMEHH IIeTIH MHOTO 0OJIbIIe
XapaKTEepPHOT0 BPEMEHU M3MEHEHUsI BXOJTHOTO CUTHAJIa

d)  BBIXOAHO¥ CHUTHAJ CHUMAETCS C K MHAYKTUBHOCTH, IOCTOSIHHAS. BPEMEHHU I1IEITH MHOTO OOJIbIIIe
XapaKTEepPHOTO BPEMEHU M3MEHEHUsI BXOJTHOTO CUTHAJIa

€)  BBIXOIHOW CHUTHAJ CHUMAETCS C PE3UCTOPA, MOCTOSTHHAS BPEMEHH 1IETTH MHOT'O MEHBIIIe
XapaKTEepPHOT0 BPEMEHU M3MEHEHUsI BXOJTHOTO CUTHAJIa

f)  BBIXOAHO¥ CHTHAJ CHUMAETCS C MHIYKTUBHOCTH, IIOCTOSTHHASI BPEMEHH IIETTH MHOTO MEHbIIIe
XapaKTEepPHOTO BPEMEHU M3MEHEHUsI BXOJTHOTO CUTHAJIa

2

. d°x dx o o
5. Hannuume B ypaBHEeHUU KoseOaHUI —+ ZYE + 0)02X =0 B Ka4e€CTBE CJIaracMoro rnepBou MpoOU3BOAHON
dt

C OTpHULATENbHBIM KO3()(HUITMEHTOM 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 KonebaTenbHOM HpolLecce |y < wg

2

. dx dx o o
6. Hanwume B ypaBHEHUU KoyieOaHUI —+ ZYE + (oozx =0 B Ka4eCTBE CJIaracMoro rnepBou MpoOU3BOAHON
dt

C TOJIOKUTEIbHBIM KO3(PPUIIMEHTOM ITPH HEW TOBOPUT:
a) 0 HapacTarolleM KoIeOaTeIbHOM IIpoIEecce MPH [y|> oy

b) o mapacTaromem xonedaTeIbLHOM IIPOLIECCe TIPH [y| < wg
C) o 3aTyxaromeM KojnebaTelbHOM Hpolecce |y > wg
d) o 3aryxaromem KonebaTenbHOM HpoLECCe |y| < g

7. MoXeT 11 B IOCJIeI0BaTeIbHOM Koj1e0aTeIbHOM KOHTYpE MPOTEKaTh aepruoAnYecKuil (He
KonebarenpHbIN) mporecc ?

a)  HE MOXET

b)  Moxer npu J0OPOTHOCTH MEHBIIIE YeM 1/2

C)  MOXeT npu JOOPOTHOCTH MeHbIIe yeM 1/+/2

d)  MoxeT mpu J06POTHOCTH GoibIIe YeM 1/+/2
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€)

MOKET MPHU JTOOPOTHOCTH OOJIBIIE YeM 1/2

8. B mocie1oBaTenbHOM KoJle0aTeIbHOM KOHTYPE ¢ HeGOIbIIOoH, HO GonbIeli ueM 1/+/2, 106pOTHOCTBIO,

a)

b)

c)

AYX HanpspKeHHs Ha pe3UCTOpe UMEET MAaKCUMYM Ha (g, MakcuMyM AYX HampsiKeHUs Ha
KOHJICHCATOPEe PACIIOIIOKEH JIEBEE Mo, @ MAKCUMYM AUX HarnpsiKeHUs: Ha UHAYKTUBHOCTH
PacmojoXKeH MpaBee Mo

AUYX HampsKeHUS Ha pe3UCTOPE UMEET MAaKCUMYM Ha Mo, MakcuMyM AUX HampskeHus Ha
KOHJICHCATOPE PACIIOJIOKEH ITpaBee Mo, @ MakcuMyM AUX HanpsiKeHHsl Ha UHAYKTUBHOCTH
PacIoJIOXKEH JIEBEE Mg

AUX HampspkeHus Ha KoHzeHcarope, AUX HanpshkeHHs! Ha MHAYKTUBHOCTU M AUX HanpsokeHHs Ha

pE3uCTOPC UMCIOT MAKCUMYMbI Ha pe3OHaHCHOf/'I 4acCTOTC Mo

9. Kakoe u3 ypaBHeHUil ABIsieTCS ypaBHEHHEM (ha30BBIX 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. ®a30BbIit MOPTPET KAKOTO KOJIEOATEIHLHOTO Mpoliecca N300paXeH Ha PUCYHKE?

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

11. ®a30BbIi MOPTPET KAKOTO KOJIEOATEIHLHOTO Mpoliecca H300paKeH Ha PUCYHKe?

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

12. Kakoe u3 yTBepKI€HUH SBJISETCS NMPABUIbHBIM?

a)
b)
c)
d)

n300paxaroriasi Touka Ha a30BOM MOPTPETE aBTOreHepaTopa ABMKETCS MO0 TPACKTOPHH,
MPUOIMIKAIOMIECHUCS K HEYCTOMYMBOMY TIPEIETLHOMY IIUKITY

n300paxaroriasi Touka Ha a30BOM MOPTPETE aBTOreHepaTopa ABMKETCS MO0 TPACKTOPHH,
MPUOSIMIKAIOMICHUCS K YCTOMYMBOMY TIPEIETLHOMY IIUKITY

YCTaHOBUBIIIEMYCSI PE&XKUMY TeHEpaluy KojebaHuii aBToreneparopa Ha ¢pa3oBO MIO0CKOCTH
COOTBETCTBYET HEYCTONYMBBIN MPEACITbHBIN ITUKIT

YCTaHOBUBIIIEMYCSI PEXKUMY T€HEpaInu KoJieOaHuii aBToreneparopa Ha $pa3oBOi III0CKOCTH
COOTBETCTBYET YCTOMYMBBIN MPEACTbHBIN UK

13. ABTOTEeHEpaTOp reHEPUPYET YCTOHUMBBIEC KOIeOaHHs, eCIIu:

a)

BBITIONTHSACTCS OalaHC aMIUTUTY U OajaHc ¢a3
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b)

c)
d)

Oanmanc (ha3 BHIMOIHAETCS, HO OalaHC aMIUIUTY]I HE BBITTOIHACTCS, 8 KOAPPHUIUEHT YCHUICHHS
OombInie, ueM TpedyeT OalaHC aMILTUTY/

6anmaHc (ha3 BHIMOIHACTCS, HO OalaHC aMIUIUTY]l HE BBITOJIHACTCS, a KOOQQPHUIUEHT YCHUICHHS
MEHbIIIe, YeM TpeOyeT OamaHC aMIUTATY/T

HE BBINOJHIIOTCSA HU OaaHC aMIUTUTYA HU OanaHc ¢a3s.

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

a)
b)
c)
d)

SBJISICTCS HE MHBEPTUPYIOIINN YCHUIIUTEIND ¢ KO3 PULIMEeHTOM ycuaeHus Oonblie yem 3

SBIIICTCS] HHBEPTUPYIOUTUH YCHIIUTEIh C a0COTIOTHBIM KOA(DPHUITMEHTOM YCUIICHUS OOIbIIIe yeM 3
SBJISICTCS HE MHBEPTUPYIOMIMN YCUIIUTENb € KOA(PPHUIUEHTOM YCHICHHS PaBHBIM 3

SIBISICTCSI UHBEPTHPYIOIIUH yCHITUTEh ¢ A0COIOTHBIM KO3 PHUIIMEHTOM YCHIICHHS PABHBIM 3

15. Curnaunsi S1(t) u Sy(t), 3amaHHbBIC HA KOHEYHOM BpeMeHHOM HHTepBale (1;12), sBisOTCS

a)
b)

c)

d)

OpTOrOHAJIbHBIMH BO BpCMeHHOﬁ 00J1aCTH Ha ATOM HHTEPpBAJIC, €CIINU:
s1(t)-s2(t)=0

[s1(t)-s2(t)=0

[51(t)-5,)=0

16. Kakoe 13 cOOTHOIIEHU ONHCHIBAET (PUIIBTPYIOIIEEe CBOMCTBO NenbTa pyHkuu Aupaka?

a)

b)

c)

TS((D)d(D =1

—00

[8(0)-5(0)=5(0)

[80-00)-S(0)= S(ao)

—00

17. Kakoe U3 COOTHOIICHUIT OMMCHIBAET CBOMCTBA KOPPENSIIMOHHOM (yHKIMK B(t) curHana s(t):

a)

b)

c)

d)
e)

o0

B(r)= [s(t)s(t-)dt
B(c)= [s(x)s(x—t)i
B(0)= [s2(t)t
B(O)£|Bozr)|
B(0)=|B(t)

18. Kakoe 13 COOTHOIICHHIA ONMMCHIBAET CBOMCTBA B3aUMHOM KOPPEIAIHOHHOM (QyHKImHU B1o(T) curaamos

a)
b)

c)

S1(t) m Sy(1):
By2(t)=B21(r)
Bi2(t)=—Bx(t)
Bi2(t)=Bps1(-1)

19. Kakoe 13 COOTHOIICHUI ONMUCHIBAET CBOMCTBA B3aUMHOI KOpPEISIIMOHHOM (hyHKIMH B1y(T) curnanos

a)

S1(t) m sp(t):
Bi2(t)= By (1)
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b)  Bip(t)=-Bxulr)

¢)  Bip(t)=Bp(-7)

20. I1pu momory Kakoro nmpeoOpa3oBaHUs MHUMAsl 9aCTh KOMIUIEKCHOTO aHAJIMTHYECKOTO CUTHAIA
BBIPAYKACTCS Yepe3 ero peayibHylo 4acTh?

a) IIpeobpaszosanue Pypbe

b)  Z-npeobpazoBanue

c) Ilpeobpaszosanue ['minbbepra

d) TIIpeobOpa3oBanue Jlamiaca

14.1.2. Bonpocs! aud¢epeHunpoBaHHOIO 3a4eTa

1. Maremarnueckue MOJACIU CHUTHAJIOB, COOOIIECHUM, MOMEX B PATUOTEXHHMUYECKHUX CHCTEMax.
OCHOBHBIE CTAaTUCTUYECKUE XaPAKTEPUCTUKH, ITApAMETPbl MOJEIICH.

2. OcHOBHBIE 3a/la4ll CTAaTHUCTHYECKOW OOpabOTKM CHUTHAJIIOB B PAJAMOTEXHHUYECKUX CHCTEMaXx.
Kpurepuii cpennero pucka.

3. IlocTaHoBKa 3a7a4l CHUHTE3a ONTHUMAaJIbHBIX YCTPOMCTB 0OHapyskeHus. Kpurepuu, nokaszarenu
Ka4yecTBa.

4. AnropuTM M CTPYKTypa ONTHMAJIBHOTO OOHApYyXUTENs ACTEPMUHHUPOBAHHOIO IOJIHOCTBHIO
M3BECTHOTO CUTHaJIa Ha (DOHE IIMPOKOIIOIOCHBIX T'ayCCOBBIX IIIyMOB.

5. AITOpuUTM U CTPYKTypa ONTUMAIbHOIO OOHAPYKUTENS CUTHAJIA C HEM3BECTHBIMU ITapaMeTpaMu
(HauanbHas (aza) Ha (OHE MUPOKOIMOIOCHBIX TayCCOBBIX IIIYMOB.

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

7. IlocTaHOBKa 3a/1auy ONTHMAJIbHOIO PA3JIMYUTEN ABOWYHBIX CUrHaoB. Kpurepuu nokasarenu
Ka4yecTBa.

8. OnTumaneHoe paznuueHue “M — nuHbIX curHanoB. Kpurepuu, nokasarenn kauecTsa.

9. AJIrOpUTM U CTPYKTypa ONTHUMAJIbHOIO YCTPOMCTBA pa3inueHusi OMHAPHBIX CUTHAJIOB Ha (OHE
LIMPOKOIIOJIOCHOTO T'ayCCOBOTO LIyMa.

10. TlocraHoBKa 3ajayu CHHTE3a YCTPOWCTB ONTHUMAJIbHOW OLIEHKM I1apaMETpPOB CHTHAaja.
Kpurepun, nokasarenu kauyecTsa.

11. baifecoBckue anropuTMbl OIIEHKM MapaMeTpoB. Buapl (yHKIUM CTOMMOCTH HPUHSATHS
perieHuii. 3aBUCUMOCTb OLIEHKHU OT BHJIA (PYHKIIUH CTOUMOCTH.

12. OneHka JeTepMEHMpPOBAaHHBIX IapameTpoB curHanoB. Kpurepnii onenku. HepaBeHcTBO
Kpamepa — Pao.

13. O1eHKM MaKCUMaIBLHOTO MPABIONOI00MSI, UX CBOMCTBA. AJITOPUTM OIIEHKH.

14. OneHka MaKCHMAaJIbHOTO MpPaBONOJO0MS HapaMeTpoB CHUrHasa, HaOmomaemMoro Ha (one
LIMPOKOIIOIOCHOTO TayCCOBOTO HIyMa.

15. IlocranoBka 3amaun Quibrpauuu. JluHeiHas w HenuHelHas ¢unbTpanus. Kputepuw,
MoKa3aTesli KauecTBa.

16. AnocrepuopHasi IMJIOTHOCTb BEPOSITHOCTH HENPEPHIBHBIX IApaMETpOB, €€ poJjib B 3ajadax
¢buibTpalyy, ypaBHeHNE AJIs allOCTEPHOPHON MIIOTHOCTH, ["ayccoBo mpHOIMKeHHe.

17. KBa3unuHelWHble anropuTMbl HelMMHEHHON puibsTpanuu. O6001eHHas CTPYKTypa yCTPOHCTBA
¢bunsTpauy.

18. Jlunelinas ¢unsrpanus. Anroput™ Kanmana — berocu.

19. Anroput™m HenuHEHHOW (UIBTpallUu HENPEPBIBHBIX CUTHAJIOB C aMIUTMTYJHOW MOJIYJSIUEH.
Crpykrypa ycTpoiicTsa.

20. AnropuT™M HeIUWHEHHOW (UIbTpaluU HENpPEepBIBHBIX CUTHAJIOB C (ha30BOM MOaysLuei.
Crpykrypa OAITY.

2]1. IlocraHoBKa 3ajaud ONTUMAJIBHOIO pa3pelICHUs] CUTHAJIOB. AJTOPUTM ONTHUMAJIbHOTO
paspenieHus AByx curHanos. [lokasarenu kauecTBa. XapakTEPUCTUKH pa3peICHNUS.

22. Mepa pa3pemaroiiei CriocoOOHOCTH CUTHAJIOB IO BPEMEHH M 4aCTOTE.

23. Tlonstue o (GyHKUMU HEONPEAETCHHOCTH CUTHAJIOB. Telo HeolpeaeNeHHOCTH, ero CBOMCTRa.
[puntun veonpenenenHoctr. CeueHnst QyHKIIMNA HEONPEACTICHHOCTH.

24. OyHKIUU HEONPEECIEHHOCTH MPOCTEUIINX CUTHAJIOB: MIPOCTOM PAaJIUOMMITYJIbCHBIM CUTHAI,
CUTHAJIBI C BHYTPUMMITYJIbCHOW MOZYJISILIUEH.
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25. DneMeHThl aJanTUBHONM O0OpabOTKH CHUTHAJIOB B PAAMOTEXHUYECKUX CHUCTEMaXx: aJalTHBHBIN
ABTOKOMIIEHCATOP, IATUBHBIA CIACASIINN QUIBTP.
26. AmanTuBHOE MOAABJICHNE IOMEX B MHOIOKAaHAJIbHBIX 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 quddepeHnmrpopanue GpyHKIuni
[Tpubnmxenue cruraliHamMu
UucieHHoe UHTETPUPOBaHKUE (PYHKITHI
Pemenue oObIKHOBEHHBIX UG GEpEeHIINATBHBIX YPaBHEHHHA

14.2. TpeOoBaHMsI K OLIEHOYHBIM MATEPUAJIAM JIfl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTAMM
310POBbS 1 HHBAJIH/I0B
Jnst i ¢ OrpaHUYEHHBIMH  BO3MOXKHOCTSMH  3JI0POBbSI M WHBAIUIOB IIPEITyCMOTPEHBI
JIOTIOJTHUTENBHBIE OLIEHOYHBIC MaTepUAIIbI, IEPEUeHb KOTOPBIX YKa3aH B Tadnuie 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 NPOBEPKU

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 CPEICTB, @ 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.

JIuniam ¢ OrpaHMYEHHBIMH BO3MOXXHOCTSIMH 3/10pPOBbSl M MHBAJIHMJAM YBEJIHMYMBACTCS BpEMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJBHBIC BOIPOCHI. HJISI TaKuX O6yanOHIPIXC$I npeaycMaTrpmuBacTCa
JOoCTymnHas popMa MPeAOCTaBICHUS OTBETOB HA 33/1aHUs, @ UMEHHO:

- NUCbMEHHO Ha Oymare;

- HabOp OTBETOB HAa KOMIIBIOTEPE;

- Ha0Op OTBETOB C HCIIOJIB30BAHUEM YCIIYT ACCHCTEHTA;

- MPEACTaBICHNE OTBETOB YCTHO.

[Mpouenypa oueHWBAaHUS pPE3yJIbTAaTOB OOyUYCHMs JUII C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMHU
370POBbS M HMHBAJIMJOB 10 IHCHUIUIMHE MPEAyCMaTpPHBAET MpEAOoCTaBIeHHue MHPOpMarmuu B (opmax,
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aIaNTHPOBAHHBIX K OTPAHUYCHHUSM UX 370POBbSI M BOCIPUATHS HH()OPMAIIHH:

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-ABUIaTeILHOIO anmapara:

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

— B reyaTHou (opme.

[TIpn HEOOXOOMMOCTH MJIsl JIMI C OTPAaHWYCHHBIMH BO3MOXKHOCTSMH 3[J0POBbS M HHBAJINIOB
MpoIelypa OLCHUBAHUS PE3YIBTAaTOB 00yUEHHSI MOYKET MIPOBOAMTHCS B HECKOJIBKO 3TAIOB.
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