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

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

HTYDYP s cnaprasgima o
“f UNIVERSITY Jupekrop nenaprameHTa o0pa3oBaHus

JosyrasT NOANHCaE ANEETROHMOA NOANHCED

Ceprugamar; 1obcfala-5tat-4f48-aef0-5584d2fd4E820
Bragesey: Tpoam Maagen Edmmosms

Dadcrearenas: ¢ 19001, 2016 no 15.09.20149

PABOYA [IPOTPAMMA JTUCHUTIJIMHBI
MaremMaTn4yeckoe MoJAeTHPOBAHNE PAIHOTEXHHYECKHX YCTPOMCTB M CHCTEM

YpoBeHbs 00pazoBaHus: BbICIIee 00pa3oBaHue - MATHCTPATypa

Hanpasnenue noarorosku / cnenuansHocTh: 11.04.01 Pagnorexnnka

Hampasnennocts (mpoduns) / cnenmanuzanus: PaguorexHnyeckue CHCTEMbI H KOMILTEKCHI
®opma 00ydeHus: OUHAsA

®akynbreT: PT®, Pagnorexunuyeckuid pakyjabTeT

Kagenpa: PTC, Kadeapa paguorexHH4ecKUX CHCTEM

Kypc: 2

Cemectp: 3

VYuebOnsIit man Habopa 2018 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 CamocTrosiTenbHast paboTa 92 92 9acoB
6 Bcero (0e3 3x3amena) 144 144 4acoB
7 OO01mmast Tpy10eMKOCTh 144 144 4acoB
4.0 4.0 3.E.

HuddepenurpoBanHblii 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 IUCHUIIMHBI COCTABJICHAa C YYeTOM TpeOOBaHMM  (enaepaTbHOTO
rOCyAapCTBEHHOTO 00pa3zoBaTenpHOrO craHaapra 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, mpoTokon Ne
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.

PTC C. B. MenuxoB
OKcIepTsl:

noreHT kaheapst TOP C. U. boromornos

Crapuuii npenogaBaresib Kageapbl
pagnorexuudeckux cucreMm (PTC) . O. Hoznpesatbix
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1. Heaun u 3372494 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  MOJENEH 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 CPOPMUPOBATH HABBIKA MOJCITHUPOBAHUS CUTHAJIOB,
MPOIIECCOB M PE3YJBTAaTOB WX MPEOoOpa3oBaHHUS B PATUOTEXHUYECKHX CHUCTEMax C HCIIOJIb30BAaHUEM
COBPEMEHHOT0 MaTeMaTHYECKOTO arapara.

2. Mecto aucunmimabl B ctpykrype OITIOII
Jucnumnnuza «MareMarn4eckoe MOJECIMPOBAHUE PAAUOTEXHUYECKUX YCTPOMCTB U CHUCTEM»
(b1.b.1) otHOCHTCS K GioKy 1 (6a3oBast 4yacTh).
[IpenmecTBYOMMMH TUCIHUILTMHAMY, (DOPMUPYIOIIUMHI HadaJlbHbIE 3HAHUS, ABISIOTCS: CHCTEMbI
1 KOMILIEKCHI paJiHOCBSI3H.
[Mocnenyromumu aucuUMIUIMHAMK - siBJsitoTes: HayuHo-uccnenoBarensckast pabota (paccpen.),
[IpenauniomMHas npakTUKa.

3. TpeGoBanus K pe3yJbTaTaM OCBOEHUS THCIUTIIHHBI

[Ipouecc n3ydeHus JUCUMILIMHBI HAllpaBieH Ha (GOPMUPOBAHUE CIIETYIOMINX KOMIETEHIIUNA:

— OIIK-2 crnocoOHOCTBIO HCIIOIB30BaTh PE3YJIbTaThl OCBOCHMS AMCHUILIMH HPOTPaMMBbI
MarucTparypsbl;

— OIIK-4 cnocoOHOCTBIO CaMOCTOSITEIBHO MPHOOPETaTh W HCIONB30BATh B IPAKTHUYECKON
JeSTeTbHOCTH HOBBIC 3HAHUS M YMEHHS B CBOEH IIPEIMETHON 00J1acTH;

— OIIK-5 roroBHOCTBIO OG(OPMIISATH, NPENCTABIATH, IOKIAIbIBATh M apryMEHTHPOBAHHO
3allUIIATh PE3YIbTAThI BBIMOIHEHHOW PaOOTHI;

B pesynbrare n3ydeHuns: TUCIUIUIMHBI O0YYatOIIMIACS TOJDKEH:

— 3HaTh - (U3MYECKHE U MaTeMaTHYECKHEe MOJAEIM W METOJbl MOJIETUPOBAHUS MPOIECCOB U
HBJ’ICHHﬁ, JIC)KalKUX B OCHOBE MPUHIUIIOB HeﬁCTBHH PAAUOTCXHUYCCKUX YCTpOﬁCTB U CUCTEM.

— yMeTb - (GOpMyIMpOBaTh W pemiaTth 3a7ayd, HCIOJIb30BaTh MaTeMAaTHUECKUM ammapar u
YHCIIEHHBIE METO/BI JUTS aHAJIM3a, CHHTE3a U MOJISIUPOBAHUS PaJHOTEXHUIECKUX YCTPOMCTB U CHCTEM.

—  BJAaJeTh - MaTeMaTUYECKUM ammapaToM JUis pelIeHHs 3a/1aud TeOPETUUYECKOM M MPHUKIATHON
PAAUOTEXHHUKHU, METOAAMU UCCIICAOBAHNA U MOACIIUPOBAHNA 00BLEKTOB PAaaUOTEXHUKU.

4. O0beM IMCUMIIMHBI M BU/ABI Y4e0HOI padoThI
OOmast TPyAOEMKOCTh IUCIMIUIMHBI cocTapisieT 4.0 3aueTHBIX EeIWHUIBI W TPEICTaBlIeHa B
tabiuie 4.1.
Tabnuna 4.1 — Tpy10eMKOCTh AUCIIUTUIMHBI

Bunel yueOHOM nesTenbHOCTH Bcero gacos CemecTpsl

3 cemecTp
AynuTopHbIe 3aHATHS (BCETO) 52 52
Jlexuun 24 24
[TpakTuveckue 3aHATUSI 16 16
JlaGoparopHbie pabOTHI 12 12
CamocrositenpHas pabota (Bcero) 92 92
OdopmiieHre 0TYETOB 10 1abOpaTOpHBIM paboTam 12 12
[TpopaboTka JIEKIMOHHOTO MaTepraia 45 45
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[TonroroBka K MpakTHYECKUM 3aHATHSIM, CEMUHApaM 35 35

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

5. Conep:xaHue TUCHUILIMHBI

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

HaszBanwus pasnenoB QUCHMUILIMHBI 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 GyHKITMOHATBHBIX 8 5 0 20 33  OIIK-2, OIIK-
AJIEMEHTOB IpU MoAenupoBanuu BU 4, OIIK-5
YaCcTHU CUCTEMBI C HCIIOJIb30BAHUEM
KOMILIEKCHOTO OMTUCAHUS CUTHAJIOB U
XapaKTEePUCTUK PAJUOCUCTEM.
3 MonenupoBaHue pauoCUTHAIOB U 8 5} 6 21 40  OIIK-2, OIIK-
MOMeEX. 4, OIIK-5
4 MeToJ CTaTUCTHYCCKHUX DKBUBAJICHTOB 6 5 6 26 43  OIIK-2, OIIK-
nipu Mogenupoanuu PTC u yctpoiicTs. 4, OIIK-5
Htoro 3a cemectp 24 16 12 92 144
Uroro 24 16 12 92 144

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

S0 0
HazBanus pasnenos CozeprkaHue pa3iesioB JUCIUILIMHB (TI0 JIEKIMaM) ; & S 3, = 3 2
3 cemecTp
1 Pons maremarnueckoro Ponp MaTeMaTHueCKOro MOIEIUPOBAHUS TIPH 2 OIIK-2,
MOJIEIIUPOBAHMUS TIPH npoektupoBanuu PTC u ycrpoiicts. O60011eHHAs OIIK-4,
npoektupoBanuu PTCu  cxema. Ocobennoctu monenupoBanust PTC Ha OIIK-5
YCTPOMICTB (yHKLIMOHATIBHOM 3Tare NpPOeKTUPOBAHUS
Hroro
2 ba3uc npocTeimunx KoMmrnekcHoe npeicTaBieHue paiioCUrHaIoB U 8 OIIK-2,
(GYHKIIMOHATBHBIX nomex. KoMIuiekcHoe npeacraBieHme OIIK-4,
JJIEMEHTOB IIpU PaguOTEXHUYECKUX YCTPOUCTB. basuc nmpocrenmux OIIK-5
MozenupoBanu BU anemeHToB Ui BU pagnocucrem. baszuc npocrenmmx
4aCTH CUCTEMBI C ¢byHKLIMOHANBHBIX 31eMeHToB 11 HY paanocucrem u
MCIIOJIb30BaHUEM yCTpoicTB. Maremarnyeckas MOJENb JIEMEHTOB
KOMIUIEKCHOTO ormcanus  Oasuca st HY u BY yvacreii cucreMsl.
UTHAJIOB U
CHTHAJIO Hroro 8
XapaKTEPUCTUK
PaguoOCHUCTEM.
3 MonenupoBaHue MonenupoBaHue Cly4alHbIX PaJuOCUTHAJIOB U 8 OIIK-2,
paZvOCUTHAJIOB U ToMeX. ToMeX. OcoOOeHHOCTH MOJIETMPOBAHMSI CITy4aliHbIX OIIK-4,
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4 MeTton cTaTUCTHUECKHUX
SKBUBAJICHTOB MPHU
MozaenupoBanuu PTC u
YCTPOUCTB.

Uroro 3a cemectp

CUTHAJIOB U MMOMEX METOIOM KOMITJIEKCHBIX aMIUIUTY]I. OIIK-5
Meton dhopmupyromiero ¢puistpa. @akTopusanus
cniekTpa. BeiOop mHTEpBasia TUCKpeTU3aIuu IpH

MoJenupoBaHuU. CpaBHUTENIBHBIN aHAJIN3 METOAOB

MOJICTTUPOBAHUS

Uroro

Meton cTaTUCTUYECKUX YKBUBAJICHTOB MPU OI1K-2,
moznenupoBanuu PTC u ycrpoiicts. Ontumuzanus OIIK-4,
MapaMeTPOB U CTPYKTYPbI CUCTEMBI MPU OIIK-5

MCII0JIb30BaHUM MaTeMaTUYecKux mozenei. OueHka
rokaszatesiell KauecTa paboThl CUCTEMBI

Hroro 6
24

5.3. Pa3aeJibl AUCHHMIIMHBI M MEKIMCHUILNINHAPHBIE CBSA3M ¢ 00eCeYnBAKIIMNMH (TPeAbl Ty IIUMH)
U obecneyuBaeMbIMU (NOCJAEAYIONIUMH) JUCHUNIIMHAMUA
Paznenpl TUCHUIUIMHBI M MEXIUCHUIUTMHAPHBIC CBSI3U ¢ 00SCICUMBAIONIUME (TIPEABIIYIIUMU) U
obecrnieunBaeMbIMHU (TTOCIICIYIOMIMMHA ) AUCITUTUIMHAMY TIPEICTaBlIeHbI B TabmuIe 5.3.
Tabnuua 5.3 — Pazaenbl AUCHUIUIMHBL M MEKAUCIUITIMHAPHBIE CBSI3U

HaunmenoBanmue JUCHUITIIINH

Ne paznenoB qaHHOUW TUCHIMIUIAHEL, 1711 KOTOPBIX
HEOOXOAMMO U3yUeHHE 00eCIICUNBAIONINX U
00eCIIeunBaEMbBIX JUCIIATLUINH

1 2 3 4

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

1 CucteMbl M KOMIUIEKCHI PaUOCBS3H + +

[Tocnenyromme AUCUUTTAHBI

1 HayuHno-uccnenoBarenbckas padora (paccpen.) + + +

2 [TpepaumnioMHasi mpakTHKa + + +

5.4. CooTBeTCcTBHE KOMIIETEHIHIi, JOPMHUPYeMbIX MPU U3YUE€HHUH TUCHHUIIMHBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMNETEHIUH, (POPMUPYEMBIX MpH HM3YYEHUH AUCHUILIAHBI, ¥ BHUIOB 3aHATHHA
MpeACTaBICHO B Tabnwuie 5.4.
Tabnmuma 5.4 — CooTBEeTCTBHE KOMIIETEHIMH, (OPMHUPYEMBIX IMPH HM3YYCHUH JUCHUIUIAHBI, ¥ BHIIOB

3aHATHN
L =
=
255 o
Z & S
OIIK-2 +
OIIK-4 +
OIIK-5 +
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Bunrwl 3ansatuit

S St S S @DopMbl KOHTPOJIS
o o = H O g \©
+ + + Otyet no n1abopaTopHOit
pabore, Tecr,

JuddepenumpoBaHHbIN

3a4€CT

Otuer 1o 1abopaTopHOi
pabore, Tecr,
HuddepentrpoBanHbIit
3a4eT

Otuer no naboparopHoit
paborte, Tecr,
HuddepennrpoBanHbIit
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 paboOT

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 GpyHxuitl [pudnmxenne
CIulaitHaMu
Yucnennoe nHTerpupoBanue GpynkuuiiPemmenne 3
0OBIKHOBEHHBIX AU(depeHITnaIbHbIX YPaBHEHUN
Hroro 6
12

8. [IpakTHyeckune 3aHATHSA (CEMHUHAPBHI)

HaumeHoBaHMe MpaKTHUECKUX 3aHATUH (CEMUHApPOB) puBeaeHO B Tabnuue 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
HCITOJIb30BAHUEM
KOMILUIEKCHOTO OITMCaHUs
CUTHAJIOB U
XapaKTEPUCTUK
pPaguoCHUCTEM.

3 MogenupoBaHue
PaIMOCUTHAJIOB U TTIOMEX.

4 MeTto 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 MPOU3BOJILHBIM

HHEPreTUYECKUM CIIEKTPOM.

Hroro

9. CamocrositesibHasA padoTa

OIIK-4,
OIIK-5

16

Tabnuma 9.1 — Buabl 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 3aHSTHSIM,
CeMHHapam

[TpopaboTKa JEKIIMOHHOTO
Marepuaa

Hroro

IToxrorosxka k
MIPAKTUYECKUM 3aHATHM,
CeMHHapam

[TpopaboTka IeKIIMOHHOTO
Marepuana

Hroro

IloaroroBka k
MPAKTUYECKUM 3aHATHSM,
CeMHHapam

[TpopaboTka IeKIIMOHHOTO
Marepuana

OdopmiteHre 0TYETOB 110
naboparopHbIM paboTam

OdopmiteHne 0T4ETOB TIO
nabopaTopHBIM paboTam

HUroro

IToarorosxka k
MPAKTUYECKUM 3aHATHSIM,
ceMHUHapam

[IpopaboTka JIEKIIMOHHOTO
marepuana

OdopmieHHE OTYETOB TI0
nabopaTtopHbeIM paboTam

CornacoeaHa Ha noptane N2 39039

2 4
5&4
)

o

ocC

10

15

25
10

10

20

10

21
10

10

2 0

E€Mb

S
=

OIIK-2,
OIIK-4,
OIIK-5

OIIK-2,
OIIK-4,
OIIK-5

OIIK-2,
OIIK-4,
OIIK-5

OIIK-2,
OIIK-4,
OIIK-5

=
2
=

»
4
¢
1
¢

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'{alOIIII/IXCH

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

. . MaxkcuMaltbHBIN
. MaxkcumanbHbIH MaxkcumanbHbII
OneMeHTsl yueOHOH 6asu1 3a nepuoa 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 5 20 40
3aueT
Otyet no 1abopaTopHOM 10 5 20 35
pabote
Tecr 5 5 15 25
HToro makcumyM 3a 30 15 55 100
epuo
Hapacraromum urorom 30 45 100 100

11.2. Tlepecyer 0a/1J10B B OLIEHKHU 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 cyMMBbI O6asutoB 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 MEXITYHAPOAHYIO OLEHKY IPEACTABICH B TaOIUIe
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 (HeymosneTBOpUTENBLHO
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
¢ubTpanus [DnekTpoHHbIM pecypce]: YuebHoe nmocobue / Kaparaesa H. A. - 2012. 257 c. - Pexxum
noctyma: https://edu.tusur.ru/publications/2799 (nata o6pamenwus: 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 u3a., uctp. u goi. - M. : [opsuas nmuaus-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 obpamenus: 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-MeToAnYEeCKOe TOCO0ME K MPAKTUUYECKUM 3aHATHSIM U OpraHu3alliy CaMOCTOSTEIbHON
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 «OnekTpoHMKa M HaHOXJIEKTpoHUKa» 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 OTPAHNYEHHBIMH 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,
aJIaNTUPOBAHHBIX K OTPAHMUYEHUSM UX 3[JOPOBBS U BOCTIPUSATUS HHPOPMAIIHH.

JLJist JiM1 ¢ HApYLIeHUSIMU 3PeHusl:

- B (hopMe 2IIEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHON (hOopMe YBEITMUEHHBIM IIPUDTOM.

JlJist M1 ¢ HAPYIIeHUSIMHU CJTyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

— B Ie4aTHou (opme.

Jiis1 U1 ¢ HApylIeHUSIMU ONIOPHO-ABUIaTe/ILHOIO annapara:

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTa;

— B Tle4aTHo hopme.

12.4. IIpodeccuonasibHbie 0a3bl JAHHBIX U HHPOPMAIMOHHBIE CIIPABOYHbIE CHCTEMbI
1. Tlpu u3yuyeHUU TUCIUTIIMHBI PEKOMEHIYETCS HUCIONh30BaTh MH(GOPMAIIMOHHEIE, CTIPABOYHBIC
¥ HOpMaTHBHBIC 0a3bl AaHHBIX https://lib.tusur.ru/ru/resursy/bazy-dannyh
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13. MarepuanbHO-TeXHHYeCKOe o0ecneyeHHe TUCHMILNINHBI U TpedyeMoe NPOrpaMMHoe
o0ecneyeHmne

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

13.1.1. MaTrepuajbHO-TEXHHYECKOE U MPOrPaMMHOe o0ecnedeHne sl JeKUMOHHBIX 3aHATHI
JUia npoBeneHusl 3aHATUN JIEKIUOHHOIO THIIA, I'PYNIOBBIX U WHIUBUAYAJIbHBIX KOHCYJBTAIUi,
TEKYyILIETO KOHTPOJIA M MPOMEXYTOYHON aTTeCTAllMU HCIIONB3yeTCsl yueOHasi ayIuTOpHUs C KOJIUYECTBOM
MOCaIOYHBIX MECT HEe MeHee 22-24, 00opynoBaHHas JOCKON M CTaHAApPTHOM yueOHoil 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 IPOBEACHUS 3aHATUI J1aOOpaTOPHOTO TUIIA
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 m.);
- 8 pabounx craHuui, (KOMIBIOTEPOB), Ha Oa3e mporeccopoB Intel Core 15;
- Kommutekt cienmanu3upoBanHoi yueOHOM Mebenu;
- PaGouee mecTo npernonaBaTers.
[IporpamMmMHOe obecrnieueHue:
- 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)
y4eOHas ayIuTOpus Il POBEACHUS 3aHITHH J1abOpaTOPHOTO THUIA
634034, Tomckas obmacts, . Tomck, Bepmmnuna ynuna, 1. 47, 314a ayp.
Onucanue nMeromerocs 000pyI0BaHUs:
- Jlocka marautHo-MapkepHass BRAUBERG;
- Konseprop AC-DC MC5BB UPBUC (8 wit.);
- USB Ocuunorpad-reaeparop PCSGU250 (8 wt.);
- 8 pabounx cTaHIMi, (KOMIIBEIOTEPOB), Ha 6a3e 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 obmacts, . Tomck, Jleanna nmpocnexr, 1. 40, 233 ayg.;

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

- 634034, Tomckas o6nacts, T. Tomck, Bepmuauna ynuna, x. 74, 207 ayg.

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-00pa30BaTEIBLHYIO CPEy 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 JIMLAMU C OFPAaHUYEHHBIMU BO3MOXKHOCTAMHM 30pOBbs U WHBAJIMIaMU
OCYUIECTBIIIETCA C UCIOIb30BAHUEM CPEJICTB 00YUEHHS OOIIEro U CIelUaJbHOTO Ha3HAUYEHUS.

IIpu 3aHATHSAX ¢ OOydHarOLMMHCA € HAPYLIEHMSIMH CJIyXa [PEIyCMOTPEHO MCIIOIb30BAHUE
3BYKOYCUJIMBAIOUIEH amnmapaTypbl, MYJIbTUMEIUIHBIX CPEICTB U JPYIrMX TEXHUYECKHUX CPEACTB
npuema/nepenaun yuyeOHoW MHGpOpManUu B JAOCTYMHBIX (OpMax, MOOMIBHOM CHCTEMBbI HpPEnoAaBaHUsS
JUIst 00y4aroUIMXCsl C MHBAJIMIHOCTBIO, MIOPTaTUBHOM MHAYKIIMOHHOW CHUCTEMbl. YueOHas ayauTopus, B
KOTOpPOH 3aHMMAaroTCsi OOyuaroluecs C HapylleHHEeM cilyXa, 00OpyloBaHa KOMIIBIOTEPHON TEXHUKOH,
ay/INOTEXHUKOH, BUICOTEXHUKOU, AEKTPOHHOM JOCKOW, MyJIbTUMEIUMNHON CHCTEMOM.

[Tpu 3aHATHAX ¢ O0yYaOIIUMUCS ¢ HAPYLIEHUSIMU 3PEHUSIMH [IPETYCMOTPEHO UCIOIb30BaHUE B
JIEKIIMOHHBIX U YY€OHBIX ayJUTOPUSIX BO3ZMOXXHOCTH ITPOCMOTPA YAAJIEHHBIX 00BEKTOB (HapUMep, TEKCTa
Ha JIOCKE WM ClIaiifia Ha 3KpaHe) IpU MOMOIIH BUECOYBEIUIUTENEH A1 KOM(POPTHOTO MPOCMOTpA.

[Ipn 3aHATHAX ¢ OOyYarOIMMHCS € HapyLIeHWSIMH OIOPHO-IBHMIraTeIbHOIO Aamnmnapara
UCTIONB3YIOTCSl allbTepPHATHBHBIE YCTPOWCTBA BBOAAa HH(POPMALMM U JApPYrHMe TEXHHUYECKHE CpEeACTBa
npuema/nepenaun ydeOHol HMHpOpMalMu B JAOCTYNMHBIX (QopMax, MOOMJIBHONH CHUCTEMBbI OOyUeHHUs IS
JIOJIEN C UHBAJIMAHOCTBIO.

14. Oue}mqm,le MarTrepuajJabl U METOANYICCKHUEC PEKOMECHIAIUHU 110 OPraHv3alii U3yJ4CHHU s
AUCIHHUITINHBI

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

14.1.1. TecToBbIe 3a1aHuA

1.ITpu xakux yciaoBHsX nociieaoBatenbHas RC-1iens OyneT HHTerpupyroIIei

d)  BBIXOJHOW CHUTHAJ CHUMAETCS C KOHJIeHCaTopa

b)  BBIXOZHOM CHTHAJI CHUMAETCS C Pe3UCTOpa

C)  BBIXOJIHOW CUTHAJ CHUMAETCS C PE3UCTOPA, MIOCTOSTHHAS BPEMEHH IIeTIH MHOTO OOJIbIIe
XapaKTEPHOTO BPEMEHU MU3MEHEHUSI BXOJHOTO CUTHAJa

d)  BBIXOMHOI CHUTHAJ CHUMAETCS C KOHJIEHCATOPA, TOCTOSIHHAS BPEMEHH TSI MHOTO OOJIbIIIe
XapaKTEpPHOIO0 BPEMEHH N3MEHEHUSI BXOJAHOTO CUTHAja

€)  BBIXOIHOW CHUTHAJ CHUMAETCS C PE3UCTOPA, MOCTOSTHHAS BPEMEHH 1IETIH MHOTO MEHBIIIC
XapaKTEPHOIO0 BPEMEHH N3MEHEHUST BXOAHOTO CUTHAja

f) BBIXOJIHOM CUTHAJI CHUMAETCS C KOHJEHCATOPa, MOCTOSIHHAS. BPEMEHH 1IeMT MHOTO MEHbIIIE
XapaKTEPHOIO0 BPEMEHH N3MEHEHUST BXOAHOTO CUTHAja

2. IIpu xakux ycnoBusx nocnenoBarensHas RC-miens Oyner nuddepenimpyromeit
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a)  BBIXOIHOW CHUTHAJ CHUMAETCS C KOHeHCcaTopa

b)  BBIXOZHOM CHrHA CHUMAETCS C PE3UCTOpa

C)  BBIXOIHOW CHUTHAJ CHUMAETCS C PE3UCTOPA, MOCTOSTHHAS. BPEMEHH 1IETIH MHOTO OOJIbIIIe
XapaKTepHOTO BPEMEHH N3MEHEHHSI BXOTHOTO CHTHAJIA

d)  BBIXOIHOI CHUTHAJ CHUMAETCS C KOHJCHCATOPA, OCTOSIHHAS BPEMEHH IS MHOTO OOJIbIIIe
XapaKTepHOTO BPEMEHH N3MEHEHHSI BXOTHOTO CHTHAJIA

€)  BBIXOIHOW CHUTHAJ CHUMAETCS C PE3UCTOPA, MOCTOSTHHAS. BPEMEHH 1IETIH MHOTO MEHBIIIS
XapaKTepHOTO BPEMEHH U3MEHEHHSI BXOTHOTO CHTHAJIA

f)  BBIXOAHOI CHTHAJ CHUMAETCS C KOHJICHCATOpa, MOCTOSIHHAS BPEMEHH LIEITH MHOTO MEHbIIIE
XapaKTepHOTO BPEMEHH U3MEHEHHSI BXOTHOTO CHTHAJIa

3. Ilpu kakuXx ycaoBHSX MocieaoBareibHas RL-1iens OyneT nHTerpupyromiei

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 N3MEHEHHSI BXOTHOTO CHTHAJIa

d)  BBIXOAHOW CHIHAJ CHUMAETCS C K MHIYKTUBHOCTH, IOCTOSHHAS BPEMEHH LIEITH MHOTO OOJIbIIe
XapaKTepHOT0 BPEMEHH N3MEHCHHSI BXOTHOTO CUTHAJIa

€)  BBIXOJHOUW CHI'HAJ CHUMAETCS C PE3UCTOPA, MOCTOSIHHASI BPEMEHH IS MHOTO MEHBIIIE
XapaKTepHOT0 BPEMEHH N3MEHEHHSI BXOTHOTO CHTHAJIa

f)  BBIXOAHOI CHTHAJ CHUMAETCS C MHAYKTHBHOCTH, TOCTOSTHHASI BPEMEHH IIETTH MHOTO MEHbIIIC
XapaKTepHOr0 BPEMEHH N3MEHCHHSI BXOTHOTO CUTHAJIa

4. Tlpu kakux yclnoBusx nocienoBarenbHas RL-niens Oyaet nuddepenmupyromeit

d)  BBIXOJHOW CHUT'HAJ CHUMAETCS C MHIYKTHBHOCTHU

b)  BBIXOIHOWM CHTHAJ CHUMACTCS C PE3UCTOpa

C)  BBIXOJHOW CHUTHAJ CHUMAETCS C PE3UCTOPA, MMOCTOSTHHAS BPEMEHH IIETIH MHOTO OOJIbIIIe
XapaKTepHOTO BPEMEHH U3MEHEHHSI BXOTHOTO CHTHAJIa

d)  BBIXOAHO¥ CHUTHAJ CHUMAETCS C K MHAYKTUBHOCTH, IOCTOSIHHAS. BPEMEHHU I1IEITH MHOTO OOJIbIIIe
XapaKTepHOTO BPEMEHH U3MEHEHHSI BXOTHOTO CHTHAJIa

€)  BBIXOIHOW CHUTHAJ CHUMAETCS C PE3UCTOPA, MMOCTOSTHHAS BPEMEHH IIETTH MHOTO MEHBIIIe
XapaKTepHOTO BPEMEHH U3MEHEHHSI BXOTHOTO CHTHAJIA

f)  BBIXOAHO¥ CHTHAJ CHUMAETCS C MHIYKTUBHOCTH, IIOCTOSTHHASI BPEMEHH IIETTH MHOTO MEHbIIIe
XapaKTepHOTO BPEMEHH U3MEHEHHSI BXOTHOTO CHTHAJIA

2
. d°x dx o o
5. Hannuwme B ypaBHEeHUU KoseOaHU —+ ZYE + 0)02X =0 B Ka4e€CTBE CIaracMoro rnepBou MpoOU3BOAHON
dt

C OTpHULATENbHBIM K03()(HDUIIMEHTOM IPU HEW TOBOPHT:
a) 0 HapacTaloIIEeM KoJebaTeIbHOM IIPOIIecce MPH [y|> wg

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

d) o 3aryxaromem Kone6aTenbHOM HpoLEcce |y <y

. d2x dx o o
6. Hamane B ypaBHEHHH KONeOaHHH —- + ZYE +mp°Xx=0 B KaUeCTBE CIIATAEMOTI0 TIEPBOil IPOU3BOTHOM
dt
C TOJIO)KUTEIbHBIM KO3(DPUIIMEHTOM ITPH HEW TOBOPUT:

a) 0 HapacTaroIleM KoIeOaTeIbHOM IIpoIecce MPH [y|> oy
b) o mapacTaromem xonedaTeILHOM IIPOLIECCe TIPH [y| < wg
C) o 3aTyxaromeM KojiebaTelbHOM Hpolecce |y > wg
d) o 3aryxaromem KonebaTenbHOM HpoLEcce |y| < g

7. MOXeT J1 B TIOCIIEIOBATEIILHOM KOJIe0aTeIbHOM KOHTYPE MTPOTEKATh allepUOIUIECKUi (He
KonebarenbHbIN) mporecc ?

a)  HE MOXET

b)  Moxer mpu JOOPOTHOCTH MEHBIIIE YeM 1/2
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c)
d)
e)

MOJKET HpH J0OPOTHOCTH MeHbIIE ueM 1//2

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

8. B mocie1oBaTebHOM KoJle0aTeIbHOM KOHTYPE ¢ HeGOIbIIOoH, HO GonbIeli ueM 1/+/2, 106pOTHOCTBIO,

a)

b)

c)

AYX HanpspKeHHs Ha pe3UCTOpe UMEET MAaKCUMYM Ha (g, MakcuMyM AYX HampsikeHUs Ha
KOHJIEHCATOPE PacIOIOXKEH JIEBEE M, @ MaKCUMyM AUX HanpskeHHs Ha MHAYKTUBHOCTH
PAcCIIOJIOKEH IIpaBee (Mg

AUYX HampsKeHUS Ha pe3UCTOPE UMEET MAaKCUMYM Ha Mo, MakcuMyM AUX HampsikeHus Ha
KOHJIEHCATOPE PacIoiIOKEH IIpaBee Mo, @ MakCUMyM AUX HanpspkeHUs Ha MHIYKTUBHOCTH
PacCIIOJIOKEH JIEBEE (D

AUX HampspkeHus Ha KoHzeHcarope, AUX HanpskeHHs! Ha MHAYKTUBHOCTU U AUX HanpshkeHHs Ha
PE3UCTOPE UMEIOT MAKCHUMYMBI Ha PE30HAHCHOW 4acTOTE M

9. Kakoe U3 ypaBHEHUII SBIISETCS ypaBHEHHUEM (a30BBIX TPACKTOPUN JUHAMHYECKOU 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 MOPTPET KAKOTO KOJIEOATEIHLHOTO Mpoliecca N300paxeH Ha PUCYHKeE?

a)  Hapacraromue KoueOaHus
b)  3aryxaromme koneOaHus
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,
MPUOMIKAIOMIECHUCS K HEYCTOMYMBOMY TTPEIETLHOMY IIUKITY

n300paxkaromiasi Touka Ha pa30BOM MOPTPETE aBTOr€HEpaTopa ABMKETCS MO0 TPACKTOPHH,
MpUOIIIKAIOLIEHCS K YyCTOWYMBOMY MPEACTbHOMY IIUKITY

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

YCTaHOBUBIIIEMYCSI PEXKUMY T€HEpaIny KoJiebaHuii aBToreHeparopa Ha (a30BOM MIIOCKOCTH
COOTBETCTBYET YCTOMYMBBIN MPEACTbHBIN UK
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13. ABTOreHeparop reHepupyeT yCToHuMBbIE KOlIeOaHus, €CIIU:

a)  BBIMOIHACTCS OayaHC aMIUTMTY/ U OanaHc ¢a3

b)  GamaHc ¢a3 BeIONHSAETCS, HO OallaHC AMIUTUTY]] HE BBITIOJIHAETCS, 3 KOOP(PUIIUCHT YCHICHUS
OombInie, ueM TpedyeT OalaHC aMILTUTY/

C)  ©OamaHc (a3 BBINONHSAETCS, HO OaJlaHC aMILIUTYJI HE BBIMOIHSACTCS, @ KOOPPHUIUSHT YCUIICHHS
MEHbIIIE, YeM TpeOyeT OanaHC aMIUTATY/T

d)  He BBINONHSAIOTCS HU OaJIaHC aMIUTUTY HU OayiaHc das.

14. YeunurenbHbIM Y3J10M aBTOT€HEPATOPa HA ONEPALMOHHOM YCHIIMTENE C MOCTOM BrHa

a)  SABJISICTCS HE MHBEPTUPYIOIIUN YCHIIUTEIb C KO3DUITMEHTOM yCUIeHUs O0JIbIIe YeM 3

b)  sBisIeTCS MHBEPTHPYIOIINHI YCHIUTENb ¢ AOCOTFOTHBIM KOI()(DHUIIMEHTOM YCHIICHHS OOJIbINEe YeM 3

C)  sIBISETCS HE MHBEPTUPYIOUIMH YCHIUTENb ¢ KOA(GUIIMESHTOM YCHUICHHS PaBHBIM 3

d)  sBAsSeTCS MHBEPTHPYIOIIUN YCHIUTENb C A0COMIOTHBIM KO3(D(OHUIIMEHTOM YCHIICHHS PABHBIM 3

15. Curnaunsi S1(t) u Sy(t), 3amaHHbBIC HA KOHEYHOM BpeMeHHOM HHTepBale (t1;12), sBisOTCS

OpPTOTOHAJIBHBIMU BO BPEMEHHOI 001aCTH HA 3TOM UHTEpBAJIe, €CIIU:

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

o0
) [sit)s2(t)=0
—0
d)  [st)s(t)=0
16. Kakoe 13 COOTHOIIEHU ONHCHIBAET (GUIIBTPYIOIIEEe CBOMCTBO NenbTa pynkimu Aupaka?
o0
a) I 8(w)do =1
-0

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

9 [8(o-mo) S()=S(mo)

—0
17. Kakoe U3 COOTHOIICHUI OMMCHIBACT CBOMCTBA KOPPEIAIMOHHOM (yHKIMK B(t) curHana s(t):
e}
a)  B(r)= [s(t)s(t—)dt
—00
o0
b) B(r)= JS(T)S(r—t)dt
—00

o0

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

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

18. Kakoe 13 COOTHOIICHHIA OMMCHIBAET CBOMCTBA B3aUMHOM KOPpEIAIHOHHOM (QyHKImU B1o(T) curaamos
S1(t) m Sy(1):

a)  Byo(t)=By(1)

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

¢)  Bip(t)=Bp(-7)

19. Kakoe U3 COOTHOIICHUI OMMCHIBAET CBOMCTBA B3aUMHOIN KOPPEISIIMOHHOM (hyHKIMH B1y(T) curnanos
S1(t) m sp(t):
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a)  Byo(t)=By(r)

b)  Bia(t)=—Bx(t)

¢)  Bu(t)=Ba(-1)

20. I1pu moMoIIH Kakoro nMpeodpa3oBaHUsl MHUMas 4aCTh KOMITJIEKCHOTO aHATUTUYECKOTO CUTHAIA
BBIPKACTCS YepPe3 €ro peasibHyro 4acTh?

a) IIpeobpasoBanue Dypne

b)  Z-npeobpa3zoBanue

c) IIpeobpaszoBanue 'minpbepra

d) IIpeobOpa3zoBanue Jlamiaca

14.1.2. Bonpocsl 1u¢¢epeHIHPOBAHHOIO 3a4eTa

1. Maremaruueckue MOJACIU CHUTHAJIOB, COOOIIECHUM, MOMEX B PAJIUOTEXHHMUYECKHUX CHCTEMax.
OCHOBHbBIE CTaTUCTUYECKNE XAPAKTEPUCTUKH, TAPAMETPbI MOJENIEH.

2. OCHOBHBIE 3a/laud CTAaTUCTHYECKOH OOpaOOTKM CHTHAJIIOB B PATUOTEXHHUUECKHUX CHCTEMaXx.
Kpurepuii cpegnero pucka.

3. IlocTaHOBKaA 3aJjauil CHHTE3a ONTHUMAJIBHBIX YCTPOUCTB OOHapyxeHus. Kpurepuu, nokasarenu
Ka4eCTBa.

4. ANTOpUTM M CTPYKTypa OINTHMAJIbHOTO OOHAPYXUTENs JACTEPMUHHPOBAHHOTO TIOJHOCTHIO
M3BECTHOIO CUTHaja Ha (DOHE MIMPOKOMOIOCHBIX T'ayCCOBBIX IIIyMOB.

5. AITOpUTM M CTPYKTypa ONTHMAIBLHOTO OOHAPYKHUTENS CUTHAJIA C HEU3BECTHBIMU MapaMeTpamMu
(HauanpHas (aza) Ha POHE MIUPOKOIOIOCHBIX TAyCCOBBIX ITyMOB.

6. CormmacoBauusiii pustp. [TapameTpsl cormmacoBaHHOTO (GUITBTPA, €TO CBOMCTBA.

7. IlocTaHOBKa 3a7jauy ONTHUMAJIBHOTO Pa3jJu4UTeNs JBOMYHBIX CUrHaNoOB. Kpurepun nokasarenu
Ka4yecTBa.

8. OnTuManbHOE paznuyeHue “M — uuHbIX curHanoB. Kpurepuu, nmokasarenn KauecTsa.

9. AITOPUTM U CTPYKTYypa ONTHMAJIBHOTO YCTPOMCTBA pa3INueHusi OMHAPHBIX CUTHAJIOB Ha (OoHE
LIMPOKOIIOJIOCHOTO I'ayCCOBOTO IIyMa.

10. IloctaHoBKa 3ajayd CHHTE3a YCTPOMCTB ONTHUMAJbHOM OIIEHKM IapaMeTpPOB CHUTrHaja.
Kpurepun, nokazarenu kauecTsa.

11. baiiecoBckue alropuTMbl OIEHKH MapaMeTpoB. Buapl (YHKIMH CTOMMOCTH TPUHATHA
penieHuid. 3aBUCUMOCTH OLIEHKH OT BHJIa (YHKIIMH CTOMMOCTH.

12. OueHka nAeTepMEHMPOBAHHBIX NapaMeTpoB curHainoB. Kputepuii ouenku. HepaBeHCTBO
Kpamepa — Pao.

13. OneHKM MakCUMaJIbHOTO MPaBIONOA00MS, UX CBOWCTBA. AJITOPUTM OLICHKHU.

14. Ouenka MaKCHMalbHOTO TMPAaBIONON0OMsS TapaMeTpoB CHUTHaja, Habiromaemoro Ha (oHe
LIMPOKOIIOJIOCHOTO T'ayCCOBOTO IIyMa.

15. TlocranoBka 3amauu uabTpanuu. JIuHeiHas u HenuHeWHas duiabTpanus. Kpurepuw,
MOKa3aTeNld KauecTBa.

16. AnocrepuopHas IMJIOTHOCTh BEPOSTHOCTH HEMPEPBIBHBIX IMAPAMETPOB, €€ pOJib B 3a7adax
(bubTpanyy, ypaBHeHHE IS allOCTEPHOPHOI MII0THOCTH, ["ayccoBo nmpubnmxeHue.

17. KBa3unuHeiHbIe aaropuT™Mbl HeMMHEHHOW QrbTparuu. O000ImeHHast CTPYKTypa YCTPOMCTBa
GbubTpauy.

18. Jluneitnas ¢punprpanms. Anroputm Kanmsna — berocu.

19. Anroput™m HelNMHEHHON (MIBTPAIIMN HEMPEPHIBHBIX CHTHAJIOB C aMIUIMTYIHOW MOTYNSALUEH.
CrpyKTypa yCTpoicTBa.

20. AnTOpUTM HENMHEHHOW (UIBTpAllMM HEMPEPHIBHBIX CUTHAJIOB C (pa30BOM MOIYJISIHMEH.
Crpykrypa OAITY.

21. IlocraHoBKa 3ajaud ONTUMAJIBHOIO pa3pelieHUs] CUTHAJIOB. AJTOPUTM ONTHUMAJIbHOTO
paspeieHus AByx curHanoB. [lokazarenu kayecTBa. XapakTEpUCTUKU pa3pelICHUsI.

22. Mepa pa3pemaroiiei CriocoOOHOCTH CUTHAJIOB TI0 BPEMEHH M YaCTOTE.

23. Ilonatue o GpyHKIIMU HEOMPEIEICHHOCTH CUTHAJOB. Teno HeompeAeneHHOCTH, €r0 CBONWCTBA.
[puntun veonpenenenHoctr. CeueHnst QyHKIIMNA HEONPEACTICHHOCTH.

24. OyHKUMU HEONPEJEICHHOCTH MPOCTEHIINX CUTHAJIOB: MPOCTOM PAJUOUMITYJIbCHBIA CUTHAL,
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CUTHAJIBI C BHYTPUMMITYJIbCHOW MOZYJISILIUEH.

25. DneMeHThl aJanTUBHONW 0OpabOTKH CHUTHAJIOB B PAAMOTEXHUYECKUX CHUCTEMaXx: aJanTHBHBIN
ABTOKOMITEHCATOD, aJaTUBHBIN CIEASIINUN QUIBTP.

26. AmanTUBHOE OJABJIICHHUE IOMEX B MHOTOKAHAJIILHEIX CUCTEMAX.

14.1.3. TembI 1200paTOPHBIX PadoT
OreHKa KOPPEKTHOCTH BHIYUCIUTEIBHBIX 33139 U aJITOPUTMOB
Pewienue ypaBHeHMi ¢ OJHOM ITEPEMEHHOMN
Pemenue 3ama4 nuHeHON anreOpsl.
Brruncinenue coOCTBEHHBIX YHCEN U COOCTBEHHBIX BEKTOPOB
WuTepnonupoBanue u ynciennoe auddepenurpoBanue GyHKIUN
[Tpubnmwxkenue crutaitHaMu
YucneHHoe HHTErpupoBaHue (PyHKIUN
Pemenne 0ObIKHOBEHHBIX AU (HEepeHITNaTbHBIX YPAaBHEHUH

14.2. TpeOoBaHUS K OLIEHOYHBIM MaTepPHAJIAM VISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTAMU
310POBbS1 1 HHBAJH/I0B
Jns 5nun ¢ OrpaHUYEHHBIMH  BO3MOXKHOCTAMM  37I0POBbSI U HMHBAJIUJOB MPEIyCMOTPEHBI
JIOTIOJTHUTEIHHBIC OIEHOUHBIE MaTepualibl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabnuna 14 — JlonomHuTEIbHBIE MaTepUalibl OLICHUBAHUS ISl JIUI] C OIPAaHUYEHHBIMU BO3MOXHOCTSIMU
3I0pPOBbSI M1 HHBAJIUIOB

Kareropuu Buibl 10MONMHUTENBHBIX OLICHOUHBIX ®opMBbI KOHTPOJIS U OLIEHKU
00y4aroLXxcs MaTepHasoB pe3yabTaToB 00yUEHUs

TecTpl, MUCbMEHHBIE CAMOCTOSTEIbHBIE
paboTHI, BOIIPOCHI K 3a4eTy,
KOHTPOJIbHBIE Pa0OTHI

[Tpenmy1eCTBEHHO MUCHMEHHAS
poBepKa

C HapyuieHusAMH
ciyxa

C mapymenusasmu  CobecenoBaHue 1o BOIpocam K 3a4dery, IIpemMmyInecTBeHHO yCTHas MpOBepKa

3pEeHUs ONpoC IO TEPMUHAM (MHIMBUYaTBHO)
C HapyleHusIMHU Pelienrie AMCTaHIIMOHHBIX TECTOB,

OIIOPHO- KOHTPOIbHBIE PabOTHI, MUCbMEHHbIE  [IperMyIeCTBEHHO AUCTAHIIMOHHBIMU
JIBUTATEJILHOTO CaMOCTOSTENIbHBIE Pa0OTHI, BOIIPOCHI K MEeTOoaMu

arrapara 3a4ery

C orpannyeHussMu o TecTbl, MMCbMEHHBIE CAMOCTOSATEIbHBIE [IpeumyiecTBEHHO IPOBEPKA
00IIIEMETUITUHCKUM paboThI, BOTIPOCHI K 3a4ETY, METOaMU UCXOAS U3 COCTOSHUS
MOKa3aHUSIM KOHTPOJIbHBIE Pa0OTHI, YCTHBIE OTBETHI  0OYUaIOIIErocs Ha MOMEHT MPOBEPKH

14.3. MeToguuyeckue peKOMEHIALUMH M0 OLEHOYHBIM MAaTEePHAJIaM JJIfl JIMI ¢ OTPAHUYEHHbIMU
BO3MOKHOCTSIMM 3/10POBbSI 1 HHBAJIU/I0B

Jns nun ¢ OorpaHMYEeHHBIMM BO3MOXHOCTSIMH 37I0pPOBbSI MU HHBAJIUJOB MIpeyCMaTpHUBAaeTCs
JMOCTYIHAs opMa MPEeIOCTaBICHUS 3aJaHII OIIEHOYHBIX CPEJICTB, & UMEHHO:

- B Ie4aTHou (hopme;

- B IeYaTHOU (hOpMe C YBEITMUEHHBIM MPUDTOM;

- B (popMe 2IIEKTPOHHOTO IOKYMEHTA;

- METOJIOM UYTE€HHSI ACCUCTEHTOM 3aJIaHUs BCIIYX;

- MPEI0CTABIICHHE 3aJaHUs C UCIIOJIb30BAHUEM CYPIOINEPEBOIA.

.HI/HIaM C OFpaHI/I‘-IeHHBIMI/I BO3MOXKXHOCTAMHU 3I[OpOBI>$I U HUHBaAJINJIaM YBGJII/ILII/IBaCTCSI BpeMSI Ha
MOITOTOBKY OTBETOB HAa KOHTPOJBHBIE BOMPOCHL. JIIsi TakuxX OOyYaroluxcs IpeaycMaTpUBacTCs
noctymnHas opma MpeToCTaBICHNs OTBETOB Ha 3a/IaHUS, a IMEHHO:

- MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB HA KOMIIBIOTEPE;

- HaOOp OTBETOB C UCTOJIH30BAHUEM YCIIYT aCCUCTEHTA,

- MPECTaBICHUE OTBETOB YCTHO.

[Iponienypa oleHMBaHUS PE3yAbTATOB OOYYEHHS JIMII C OTPAHMYECHHBIMH BO3MOXHOCTSIMHU
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30POBbS M HMHBAJIHMIOB 10 IHCHUIUIMHE MPEAyCMaTpPHBAET MpeAOocTaBiIeHue MHPOpMamuu B (opmax,
aIaTHPOBAHHBIX K OTPAHUMYCHUSM UX 370POBBS M BOCHPUATHS HH()OPMAIIHH:

J st i1 ¢ HApYIIeHUsIMH 3peHUst:

- B (hopMe AIIEKTPOHHOTO TOKYMEHTA;

- B Ie4aTHOU (hopMe YBEITMUEHHBIM MIPUDTOM.

JI1s1 JIMIL ¢ HApYIIEHUSIMH CJTyXa:

- B ()OpME IIEKTPOHHOTO JOKYMEHTA;

- B Te4aTHoU hopme.

Jo1s1 i1 ¢ HapylIIeHUsIMHM OTIOPHO-IBUTATEJILHOTO anmapara:

- B ()OpME INIEKTPOHHOTO TOKYMEHTA;

- B MIe4aTHo opme.

HpI/I HeO6XOIII/IMOCTI/I AJid Jdl € OIrpaHMYCHHBIMU BO3MOXHOCTAMU 3J0POBbA M HWHBAJIUWI0B
MpoIielypa OICHUBAHUS PE3yIBTATOB 00yUEHHSI MOXKET MIPOBOAMTHCS B HECKOJIBKO 3TAIOB.
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