MUHHCTEPCTBO OBPA3BOBAHUS 1 HAYKH POCCUMCKOM ®EJEPAIIUA
deepaibHOE TOCYTIAPCTBEHHOE OI0IKeTHOE 00pa3oBaTe/ibHOE YUpek/JAeHne BbICIIero 00pa3oBaHus

«TOMCKUI TOCYJAPCTBEHHBIN YHUBEPCUTET CUCTEM
VITPABJIEHWA U PAJIIMOSJIEKTPOHUKIW»

(TYCVYP)
YTBEPXJIAIO
JupekTop aenapraMeHTa o0pa3oBaHuUs
II. E. Tposin
«_» 20 r

PABOYA [IPOTPAMMA JTUCHUTIJIMHBI
MaremMaTn4yeckoe MoJAeTHPOBAHNE PAIHOTEXHHYECKHX YCTPOMCTB M CHCTEM

YpoBeHbs 00pazoBaHus: BbICIIee 00pa3oBaHue - MATHCTPATypa

Hanpasnenue noarorosku / cnenuansHocTh: 11.04.01 Pagnorexnnka
Hampasnennocts (mpoduis) / cnenmanuzanys: MUKPOBOJIHOBAasi TEXHUKA U AHTEHHBI
®opma 00ydeHus: OUHAsA

®akynbreT: PT®, Pagnorexunuyeckuid pakyjabTeT

Kagenpa: CBUuKP, Kadeapa cBepXBbICOKOYACTOTHOIH M KBAHTOBOW PaHOTEeXHUKHU
Kypc: 2

Cemectp: 3

VYuebnsrit man Habopa 2017 roga

Pacnipenenenne pabouero BpemMeHu

Ne Bunbl yueOHOIl esTenbHOCTH 3 cemectp Bcero Enunnne
1 Jlexuu 24 24 4acoB
2 [IpakTueckue 3aHATHA 16 16 4acoB
3 JlaboparopHbie pabOTHI 12 12 9acoB
4 Bcero aynuTopHbIX 3aHATUI 52 52 4acoB
5 CamocrosiTenbHast paboTa 92 92 9acoB
6 Bcero (0e3 3x3amena) 144 144 4acoB
7 OO01mmast TpyI0eMKOCTh 144 144 4acoB
4.0 4.0 3.E.

HuddepenurpoBanHblii 3a4eT: 3 cemecTp

Tomck 2018

CornacoeaHa Ha noptane N2 39012



PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
nporokot Ne 15 ot « 25 » 7 2018 r
JINCT COI'TTACOBAHUA

PabGouas mporpamMma IUCHUIUIMHBI COCTAaBICHAa C Yy4YeTOM TpeOoBaHUN  deaepabHOTO
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.

CBYuKP C. H. IlIapanrosnu
OKcIepTsl:

noreHT kaheapst TOP C. U. boromornos

JoteHT xadenpsl

CBEPXBBICOKOYACTOTHOU U KBAHTOBOU

paguorexuuku (CBUuKP) A. 1O. TlonkoB
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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  MOJCJICH  CUTHAJIOB 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 COPMUPOBATH HABBIKA MOJICITMPOBAHUS 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 CHUCTEM»
(b1.b.1) otHOCHTCS K GioKy 1 (6a3oBast 4yacTh).

[IpenmecTByOMMMHA ~ TUCHUIUIMHAMY, (DOPMHUPYIOIIMMH  HayallbHbIe 3HAHWA, SBISIOTCS:
[IpoekTupoBaHue 3JIEMEHTOB U YCTPOWCTB paauocBs3d, CHCTEMbl KOMIIBIOTEPHOIO MPOECKTHPOBAHMS
POC.

[Tocnenyromumu nucuMiiaMHaMu sBisitotes: HayuHo-uccnenoBarensckas pabota (paccper.),
[IpennumiomMHas npakTHKa.

3. TpeOoBaHus K pe3yJibTaTaM OCBOCHHMS JHCIUIIIHHBI

[Ipornecc n3yueHust TUCUMIUIMHBI HAapaBieH Ha (JOPMUPOBAHKE CIEAYIOIINX KOMIIETEHLIUH:

— OIIK-2 cnocoOHOCTRIO HCHOJIB30BaTh PE3yAbTaThl OCBOCHUS JAHCLUUIUIMH 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 M apTyMEHTHPOBAHHO
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 ammapaToM JJis PEelIeHUs 3a/1a4 TEOPETUYECKOW U MPHUKIaTHOMN
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 yueOHOM 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 12 12
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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 AMCIUTIIMHBL U BUIBI 3aHSATUIN PUBEACHBI B Tabmuie 5.1.

Tabmuna 5.1 — Pa3gesnsl AUCHUIUIMHEI U BUIBI 3aHATUI

HazBanus Pa3aciioB JUCHUIIIINHBI

1 Poxp maremaTrudeckoro
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

<
[ae]

8 Do ® O
O 2o = oo A

12
12

25

20

21

26

92
92

o

144
144

O
~

28

33

40

43

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

(GYHKIIMOHATIBHOM 3Tare NPOeKTUPOBAHUS

KOMITIEKCHOTO ormcanus ©Oasuca st HY u BY wacreii cucremsl.

CUTHAJIOB U
XapaKTEPUCTHUK
PaguoOCUCTEM.

Hrtoro

CornacoeaHa Ha noptane N2 39012

KommiekcHoe npeacTaBieHue paioOCUTrHAIOB 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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OIIK-4,
OIIK-5



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 IuCKpeTU3aIiuu Ipu
MonenupoBaHu. CpaBHUTEIbHBIN aHAJIU3 METOAOB

MOZIEJTUPOBAHNUS

Hroro
4 Meton cTaTUCTUYECKUX MeTo/] CTaTUCTUUECKUX SKBUBAJICHTOB MIPU 6 OIIK-2,
SKBHUBAJICHTOB IIpU moznenupoBanuu PTC u ycrpoiict. 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. Pa3neJibl AMCHMIIMHBI M MEKIMCUMILNINHAPHBIE CBSI3H ¢ 00eCeYnBAKIIMMH (NMPeAbIyIIUMH)
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 MEXAUCLIUIIIIMHAPHBIE 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 ITpoexTpoBaHKE IEMEHTOB U YCTPOUCTB

+ +
paanocBa3u
2 CucTteMbl KOMIIBIOTEPHOTO NpoeKTHpoBaHus POC +
[Tocnenyromme AMCUUATUTAHBI
1 HayuHno-uccnenoBarenbckas padora (paccper.) + + +
2 TlpenaumioMHas rmpakTUKa + + +

5.4. CooTrBeTcTBUE KOMINIETEHIIMI, GOPMUPYEMBIX NPU U3YyYeHUH TUCIUILINHBI, U BUA0B 3aHATHH
CootBercTBHE KOMIETEHUUH, (OPMUPYEMBIX MPH H3yYEHUU IUCHMILIMHBL, U BHUJAOB 3aHITHH
MpeJCTaBIeHO B Tabnuie 5.4.
Tabmuua 5.4 — CoorBercTBUE KOMIIETEHIUH, (GOPMUPYEMBIX MHPU HU3YYEHUH IUCUUIUIMHBI, U BHUJIOB

3aHATHI

g E Buasl 3ansTuii

g E = o T o - ® e S s DopMBI KOHTPOJIS

<z B = F a8 HOY aov L = &

OIIK-2 + + + + OtyeT no 1abopaTopHOM
pabote, Tecr,
HuddepennmpoBanHbIit
3a4er

OIIK-4 + + + + Otuet no 1abopaTopHOM
paborte, Tecr,
HuddepennmpoBanHbIit
3a4er
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Otuet no 1abopaTopHOM
paborte, Tecr,
HuddepennmpoBanHbIit

OIlK-5 + + + +

3a4cT

6. UuTepakTUBHBbIE METOABI M (POPMBI OPraHU3ANMHU 00yUeHUsI
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

HaumeHnoBanue 1a60paTopHbIX paboT
3 cemectp

OneHka KOPpEKTHOCTH BBIYMCIINTENBHBIX 3a/1a4 U
anropuTMoBPelieHne ypaBHeHNH ¢ OTHON
IIEPEMEHHOM

Pemenune 3anau nuHeHON anreOpsl. Berancnenue
COOCTBEHHBIX UHCET U COOCTBEHHBIX BEKTOPOB

Hroro

MHTepnonupoBaHie U YUCIEHHOE
muddepentmpoBanue GpyHxuitl Ipubnmxenne
CIUIaiHaMU

YucnenHnoe unterpupoBanue pyHkuuiiPemenue
0OBIKHOBEHHBIX TU((DhepeHINaTbHbIX YPaBHEHU N

Hroro

8. [IpakTHYeckune 3aHATHSA (CEMHUHAPBHI)

(0]

MK

12

HanMeHoBaHne MpakTUUECKUX 3aHATHI (CEeMUHApPOB) MPHUBEAEHO B Tadmume 8.1.
Tabnuua 8.1 — HaumeHoBaHNE IPAaKTUYECKUX 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.

. S0
HanMeHOBaHHE TIPAKTUYECKUX 3aHATHI (CEMMHAPOB) ; & S

3 cemecTp

[Ipaktrnueckoe 3ansatus Ne 1 KomruiekcHoe
[IPEICTABIICHUE PAJUOCUTHAIIOB U ITOMEX.
KommuiekcHoe npeacTraBieHne pagunoTEXHNYECKUX
YCTPOUCTB.

HUrtoro

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

Hroro

ITpakTnueckoe 3ansatue Ne 4 u SMonenupoBanue
CIIy4YalHBIX PaJMOCUTHAJIOB U moMeX. 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. CamocrositeibHasA padorTa

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
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CDOpMBI KOHTPOJIA

JuddepenunrpoBaHHbIi
3ageT, OTYeT 1o
nabopaTopHOil paboTte

JuddepeHumrpoBaHHbII
3adyer

JuddepeHumrpoBaHHbII
3aueT, OTUeT 10
nabopaTopHoi 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 — bayibHBIE 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
HuddepenunpoBaHHbIi 15 10 20 45
3a4er
OtueTt o mabopaTopHOi 5 10 15 30
pabote
Tecr 5 5 15 25
Hrtoro makcumym 3a 25 25 50 100
nepuos
Hapacraromum urorom 25 50 100 100

11.2. Ilepecyer 62/1JI0B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[lepecuer 6amIOB B OIIEHKH 32 KOHTPOJIbHBIE TOUKU NpeAcTaBieH B Tabmume 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 MakcUManbHON cyMMBbI OasutoB 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 — IlepecueT cyMMbl 0aJIJIOB B TPAAMIIMOHHYIO M MEXKIyHAPOAHYIO OLIEHKY

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 U MH(OPMALIMOHHOE 00ecredeHue TN CHUIINHbI

12.1. OcHoBHas qUTEpaTypa
1. Pammorexnuueckue nenu u curnaisl. Yacts 2 Jluckpernas o0paboTka cUrHaaoB U 1udposas
¢bunerparus [DnekTpoHHblil pecype]: Yuebnoe nocodue / Kaparaesa H. A. - 2012. 257 c. - Pexum
noctyma: https://edu.tusur.ru/publications/2799 (nata o6pamenus: 24.07.2018).
2. Pamuorexnumdueckue mnenu W curHaiel. Yacte 1 Teopus CuTHaIoOB W JIMHEHWHBIE 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. Maremarnueckue MoJend B 3amadax o0paOoOTKku curHaioB : CrnpaBO4YHOE
nocobue / P. M. I'anees. - 2-¢ u3f., ucrp. u goi. - M. : Topsuas nuaus-Tenexkom, 2004-79 c. (Hanu4ue B
ouobauorexke TYCVYP - 50 3k3.)
2. Maremarnyeckoe MOJCIMPOBAHUE PATHOTEXHUYECKUX 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. Maremaruueckoe MOJICIUPOBAHHE PATUOTCXHUYCCKUX YCTPOWCTB U CHUCTEM [DIEKTPOHHBIN
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 (nara ooparenus: 24.07.2018).

2. YdyeOHO-MeTomuYeckoe Tocobue «MareMaTH4eckoe MOJEIUPOBaHUE» [ DIEKTPOHHBIH
pecypc]: Hdnsa crynentoB no HampasieHuto 210100 «OnekTpoHMKa M HaHOZJIEKTpoHUKa» U 222900
«HanoTtexHomornn u MukpocucteMHas Texuuka» / H. B. 3apuxoBckas - 2014. 103 c. - Pexxum mocrymna:
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-MeToAYeCKe MaTeprabl sl CaMOCTOSTEIFHONW U ayIuTOPHON paboThl 00ydaromuXxcs
U3 YHCIIa JIAI C OTPAaHNYEHHBIMH BO3MOKHOCTSIMH 3710pOBbS M MHBAJIH/IOB IPEIOCTABISIOTCA B hopmax,
a/IaNTHPOBAHHBIX K OTPAaHUMYCHHUSM UX 37I0POBbSI M BOCIIPUATHUS HH(POpMAIIHH.

J1st Iuu ¢ HAapyIeHUsIMM 3peHust:

- B (hopMe FIIEKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOW (hopMe yBEIIMUEHHBIM HIPUPTOM.

JI1s1 JIMIL ¢ HAPYIIEeHUSIMH CJTyXa:

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

— B IeyaTHou (opme.

J st 1M1 ¢ HApyIIeHUsIMM OTIOPHO-ABUTATEJLHOI0 anmapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

— B reyaTHou opme.

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

13. MarepunaibHO-TeXHHYeCcKOe o0ecniedeHHe TUCHUILUINHBI U TpedyeMoe POrpaMMHoOe
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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 mpoBeeHMsl 3aHATUN JIGKLIMOHHOIO THUIA, I'PYNIOBBIX U WHAWBUAYAIbHBIX KOHCYJbTALUH,
TCKYIICIO0 KOHTPOJIA U HpOMe)KYTOHHOﬁ aTTCCTAllU UCHOJIB3YCTCA y‘-IGGHaﬂ ayauTopHd C KOJUYCCTBOM
MOCaI0YHBIX MECT He MeHee 22-24, 000pyIoBaHHAs TIOCKOM M CTaHAApTHOH yueOHOo# Mebenbro. meroTcs
JIeMOHCTpAIlMOHHOE 000py/noBaHME U y4eOHO-HAIISAHBIE MOCOOUS, 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 Ui IPOBEIACHHUS 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 Ocumnorpag-reaeparop PCSGU250 (8 miT.);
- 8 pabounx cTaHIMii, (KOMIIBEIOTEPOB), Ha Oa3e 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 o6mnactb, T. Tomck, Bepmmauna ynuna, a. 47, 314a ay.
Onucanne uMeromerocs 000pyI0BaHUS:
- Jocka maruutHo-MapkepHass BRAUBERG;
- Koneeprop AC-DC MC5BB MPBUC (8 mT.);
- USB Ocumnorpad-reaeparop PCSGU250 (8 mt.);
- 8 pabounx craHIuid, (KOMITBIOTEPOB), Ha Oa3e mporeccopoB Intel Core i5;
- Kommnekt cnenuanu3npoBaHHON 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 ISk CAMOCTOATEIbHOU 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 obnacts, T. Tomck, yin. Kpacnoapmeiickas, . 146, 201 ayx.;
- 634034, Tomckas o6macts, T. Tomck, Bepmmnauna ynwuma, 1. 47, 126 ayn.;
- 634034, Tomckas obnacts, . Tomck, Bepumauna ynuna, 1. 74, 207 aya.

CoctaB 000pynOBaHHS:

- yueOHas me0Oenb;

- 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 mis Windows;
- 7-Zip;

- Google Chrome.

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

OcBoeHME TUCUUIUIMHBI JIMIAMU C OFPAaHUYEHHBIMU BO3MOXKHOCTSMHU 3/I0pPOBbS U WHBAJIUJIaMU
OCYILECTBIIAETCS C UCHOIb30BAHUEM CPEJCTB 00yUeHHs OOIIEro U CHEeMaIbHOr0 Ha3HAUCHUS.

[Ipn 3aHsATHSAX € OOydYalOIMMUCA € HAPYLIEHMAMM CJyXa IPEayCMOTPEHO HCIIOIb30BaHUE
3BYKOYCHJIMBAIOUIEH amnmaparypsl, MyJIbTUMEIUIHBIX CPEICTB U JPYIMX TEXHUYECKUX CpEACTB
npuema/nepenaun y4eOHol MHpoOpMaluu B AOCTYNHBIX (QopMax, MOOMIBHONW CHUCTEMBI MpENoAaBaHMS
Ui O0y4arolMXcs C MHBAIWIHOCTBIO, MOPTATUBHOW MHIYKIIMOHHON CHUCTEMbl. YueOHas ayiuTopus, B
KOTOpOH 3aHMMaroTCsl OOydaroliuecs ¢ HapylIeHHEM cllyXa, 00opyroBaHa KOMIIbIOTEPHOM TEXHUKOM,
ayIMOTEXHUKOMW, BUJIEOTEXHUKOU, NEKTPOHHOM JOCKOH, MYJIBTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ 00yYaIOIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMU TIPETyCMOTPEHO UCIIOIb30BAHNE B
JEKIIMOHHBIX U YYEOHBIX ayIUTOPHUIX BO3MOKHOCTH IPOCMOTPA yAaJeHHbIX 00bEKTOB (HapUMep, TEKCTa
Ha JIOCKEe WM cJaiila Ha 3KpaHe) Mpy NOMOIIY BUEOYBEINYUTENEH 17151 KOM(GOPTHOTO IPOCMOTPA.

IIpu 3aHATHAX C OOyYalOIMMHCS € HApPYLIEHHSIMH ONOPHO-ABHIaTe/JLHOI0 anmapara
HCIIONIB3YIOTCSl aJIbTepHAaTUBHBIE YCTpPOMCTBa BBOAAa HMH(OpPMALMKM W JApPYTHE TEXHUYECKUE CpEACTBa
npuema/nepenaun yuyeOHoW WHGpOpMalUU B AOCTYIHBIX (OpMax, MOOMIBHOM cCHUCTEMBbI OOydeHUs s
JIIOJIe ¢ MTHBATUIHOCTBRIO.

14. OneHouyHbIe MATEPHAJIBI 1 METOAUYECKHE PEKOMEHIALMHU 110 OPTaHN3AIUM U3yYeHUs
JAUCHUILINHBI

14.1. Couepmalme OILICHOYHBIX MATCPHAJIOB H METOANIECCKHUE PECKOMCHAAIIUN
I[J'ISI OLCHKH CTCIICHU C(I)OpMI/IpOBaHHOCTI/I " YPOBHS OCBOCHUSA 3aKPCIUVICHHBIX 3a JUCLUILIMHON
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. Maremaru4yeckue MOJEIM CHUTHAJIOB, COOOLICHHWH, MOMEX B PAJAMOTEXHUYECKUX CUCTEMaXx.
OCHOBHBIE CTaTUCTUYECKUE XaPAKTEPUCTUKHU, TTapaMeTpbl MOJIEIIEH.

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

3. IlocTraHOBKA 3aJjauil CHHTE3a ONTHUMAJIBHBIX YCTPOUCTB OOHapyxeHus. Kpurepuu, nokasarenu
Ka4yecTBa.

4. ANroput™M M CTPYKTypa ONTHUMAJIBHOIO OOHApYXUTENs AECTEPMUHHUPOBAHHOIO MOIHOCTHIO
M3BECTHOI'O CUTHaja Ha (DOHE IIUPOKOIMOJIOCHBIX I'ayCCOBBIX IIIyMOB.

5. ANropuTM™ M CTPYKTypa ONTHMAaJIbHOIO OOHAPYKUTEJIS CUTHAJA C HEU3BECTHBIMU IapaMeTpaMu
(maganpHas (aza) Ha POHE MIMPOKONOJIOCHBIX FayCCOBBIX IIIYMOB.

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

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

8. OntumaineHoe paznuueHue “M “— nuHbIX curHanoB. Kpurepuu, nmokasarenu 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, nokazarenu kayecTna.

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

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

13. OueHKy MakCUMaJIbHOTO TIPABAONOA00US, X CBOMCTBA. AJITOPUTM OLICHKH.

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

15. IlocranoBka 3amaun ¢uubTpauuu. JluHeiHas u HenuHeilHas ¢uibTpauus. Kpurepuw,
IIOKa3aTeNIN KaueCTBa.

16. AmnocrepuopHas IIOTHOCTh BEPOSTHOCTH HEMPEPBIBHBIX IMAPAMETPOB, €€ pOJib B 3aJadax
¢bunbTpanuy, ypaBHeHHE JJIS all0CTEPHOPHOIl MI0THOCTH, ["'ayccoBo npubnmxeHue.

17. KBa3unuHeiHbIe anropuT™Mbl HeMHHEHOW QrmbTpamuu. O000meHHast CTPYKTypa YCTPOMCTBa
¢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 pPa3pelICHUs CHUTHAJIOB. AJTOPUTM ONTHUMAaJIBHOTO
paspelieHus AByx curHanos. [lokasarenu kadyecTBa. XapakTEPUCTUKH Pa3pEILICHUS.

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

23. IlonsTre 0 PYHKIIMU HEOMPEAEICHHOCTH CUTHAJIOB. TeI0 HEeOoNpeaeeHHOCTH, €r0 CBONCTBA.
[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 PAAMOTEXHUYECKHX CHUCTEMAax: aJlalTUBHBIN
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 ¢ OTHON NTEPEMEHHOMN
Pemenue 3amau nuHEHHON anreOphl.
Boruncnenue coOCTBEHHBIX YUCEN U COOCTBEHHBIX BEKTOPOB
WuTepnonupoBanue U 4ucieHHoe quddepeHumrpoanue GyHKIuni
[Tpubnmxenue cruraliHamMu
UucieHHoe UHTETPUPOBaHKUE (PYHKITHI
Pemenue oObIKHOBEHHBIX UG GEpEeHIINATBHBIX YPaBHEHHHA

14.2. TpeOoBaHusI K OLIEHOYHBIM MATEPUAJIAM IJIfl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTAMM
310POBbS 1 HHBAJIH/I0B
Jnst 5mi ¢ OrpaHUYEHHBIMH  BO3MOXKHOCTSMH  3JI0POBbSI W WHBAIUIOB TPETyCMOTPEHBI
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 CAMOCTOSITEIIbHBIC
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 € OrpaHMYCHHBIMU BO3MOXHOCTAMH 3A0POBbS W HHBAJIHUAOB IMPEAYyCMaTpUBACTCA
JocTynHas popMa NpeoCTaBIeHHS 3aJaHH OLIEHOYHBIX CPEACTB, a8 UMEHHO:

— B reyaTHou opme;

- B TIeYaTHOW (hopMe ¢ YBEITHMUEHHBIM MIPU(TOM;

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- MCTOAOM YTCHHUA aCCUCTCHTOM 3aJaHUs 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 O6yanOHIPIXC$I npeaycMaTrpmuBacTCa
JOoCTymHas popMa MpeAOCTaBICHUS OTBETOB HA 33 aHUs, a UMEHHO:

- NUCbMEHHO Ha Oymare;

- HabOp OTBETOB HAa KOMIIBIOTEPE;

- Ha0Op OTBETOB C HCITOJIB30BAHUEM YCIIYyT aCCHCTEHTA;

- MPEACTaBICHNE OTBETOB YCTHO.

[Mpouenypa oueHWBAaHUS pPE3yJIbTAaTOB OOyUYCHMs JUII C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMHU
37I0POBbS M HMHBAJIHMJOB 10 JUCHUIUIMHE MPEAyCMaTpPHBAET MpEAOCTaBIeHne MHPOpManmun 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 CJIyXa:

- B ()OpME IIEKTPOHHOTO JOKYMEHTA;

- B IeyaTHou (opme.

JI1s1 JIMI ¢ HApYLIEeHUsIMHM ONIOPHO-ABUIaTe/ILHOIO anmapara:

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

— B reyaTHou (opme.

[lpn HEOOXOOMMOCTH JUIS JIMI[ C OrPAaHUYECHHBIMH BO3MOXXHOCTSAMH 3/I0POBbSI U HMHBAJIUIOB
MpoIelypa OLCHUBAHUS PE3YIBTAaTOB 00yUEHHSI MOYKET MIPOBOAMTHCS B HECKOJIBKO 3TAIOB.
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