MUHUCTEPCTBO OBPA3OBAHUS 1 HAVKH P®

DenepanbHOe FoCyIapeTBeHHOE GIOIKeTHOE o0pa3oBaTe/IbHOE yUpeskIeHte BhICLIEro
npodreccHoOHATBLHOr0 06pa3oBaHHusI

«TOMCKUWI TOCYIAPCTBEHHAIN YHUBEPCUTET CUCTEM
VITPABJIEHNS U PA IMODJIEK TPOHMK M
(TYCYP)

_ YTBEPXKJIAIO
Hpopéiﬁyszf% no y4e6Ho# paGore
/ HE) I1. E. Tposin
«_» ’ 20

PABOYASI ITPOI'PAMMA YUYEBHOM JUCIHATIIMHBI
MopgenupoBanue npoueccoB u 06beKTOB (I'T1O2)

YpoBeHb OCHOBHO# 06pa30BaTENLHOM IPOrPaMMBL: bakasaBpuar

Hanpasnenue mogrorosku (crermanbsrocTs): 11.03.03 KonerpynpoBaHue U TeXHOIOTHS
INEKTPOHHLIX CPEICTB

IIpoduns: TexHoMOrHSI 3/IEKTPOHHBIX CPEICTE
Dopma obyueHus: o4yHasn
Qaxynsrer: PK®, Paguokonerpykropekuii pakyabTeT

Kagenpa: PITOM, Kadenpa PagHO3JIeKTPOHHBIX TEXHOJOTHH H 3KOJIOTHYECKOro
MOHHUTOPHHIA

Kype: 3
Cemectp: 5

YueOusIit mian vaGopa 2016 roma u IIOCIIEIYOIIHX JIET

Pacnpenenenue pabotuero BpeMesn

‘ N9 | Bune! yueOHoit nestensrocTn 5 cemectp | Bcero EnrHunb! -

1 nguvm 36 36 4acos

2 ﬁ%)ﬂaKTﬁ;écme 3aHSATUS 36 36 ’ 4acoB B

3 Ha6(7)pa7TO};Hb£e BaHﬂTﬁ;Iﬁ 16 16 qacon

4 VVTBVc;érraas}')n/i;op;imx samsTHE 88 88  wacos

}VSWTCaMoci‘o;{TenBHaﬂ pabora 128 128 JacoB

6 Bcero (6e3 sx3amena) 216 216 4acoB

7 §O6Lua51 TPYIOEMKOCTE 216 216 yacoB j
6 6 | 3E

HuddepennuposanHelit 3a4eT: 5 cemectp

Tomck 2016
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
poToKos Ne oT« _ » ZOW I

FFICT COTTTACOBAHMIA

PaGoyass mporpamma cocrasmeHa ¢ yderoMm Tpebopanuii DenepanbHOrO
l'ocynapcreensoro obpasoBareibHoro crangapra Beicuiero obpasosauus (OI'OC BO) mo
HalpasiceHno moaroroBku 11.03.03 KonctpyupoBanme u TexHOMIOrMs JMEKTPOHHBIX
CPEACTB, yTBepxkneHHoro 12 wnosbps 2015 roma, paccMorpena u yTBEpXKIeHa Ha
3acefaHnu Kadeapsl « /7 » ﬁ{ 20¢%, nporoxon Ne 4_{ .

Pazpaboruunku: _—
ITpodeccop kadp. PATOM kag. /’/ﬁ
POTOM '

3apenytonuit kag. POTOM
xag. POTOM

Houent xad. POTOM kad.
POTOM

Cwmupnos I. B.

Tyer B. 1.

Conmgarxun B. C.

3aBenyroumii obecreanBaoei

kag. POTOM Tyes B. 1.

Pabowas mporpamMma comiacoBana ¢ (akynbreToM, npodwmupyomeid u
BBIITYCKalOLleH KaepaMul HAPaBIeH s TOATOTOBKH (crenmanbHOCTH).

Hexan PK® 52@% Ozepxun /1. B.
3aBenyrowmit npodumupyomeit h
xa(. POTOM ' Tyes B. 1.
0
3aBeyIoNnil BBy CKAOIIEH é’ /‘/M
xad. POTOM W Tyes B. 1.
/B
OKCIEePTHI:

Houent xad. POTOM kad.
POTOM

Hecmenosa H. H.
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1. Henu u 3a0a4u AUCHUNIMHBI

1.1. Heau aucuunainHbl
M3y4nTh OCHOBBI MOJIENMPOBAHUS OGBEKTOB 1 TTPOLECCOB, HCIONb3YS CTaHJ[aPTHEIE
[TaKeThbl ABTOMATU3MPOBAHHOTO IPOEKTUPOBAHMS U UCCIIEIOBAHUS

1.2. 3agpauyy AUCHUNARHBI
— VI3y4uTh OCHOBHBIE IIPOTPAMMHEBIE TPOLYKTHI IS MOIEIMPOBAHHS OGBEKTOB
nporeccos B pamkax Temsl I TIO.;
— OcBouTs cTaB/ApTHEIE BRYHCIUTENBHBIE TIPOTPAMMBI T cGopa, 66paboTKu u
BU3yaJIN3alliy JaHHbIX MOJETHPOBAHMUS U SKCIIEPUMEHTOB 110 TeMe npoekra [T1O.;

2. MecTo gucHMILTHELI B cTpykType OOII

Hucuumuaa  «Mopenuposanue mnponeccos u obnexros ([TIO2)» (b1./1B3.2)
ABIAETCS  JUCHUIUIMHOW 10 BRIOOPY TIPO(ECCHOHANBHOIO LUK OOS3aTelbHbIX
JUCLUATLINH,

[Ipenmectyrommmu  IUCHUIIMHAMY,  (OPMHUPYIOIIHMH  HAvYalbHblC —3HAHHS,
ABJIAIOTCS  CICAYIOINME JMCLHUIUIMHBL  AHalu3 HaydHO-TEXHUYECKOW HH(OpMAIMH
(I'TIO).

[TocnenyromyMy IUCIHINTMHAMMY SIBISIFOTCST

3. TpeGoBanus K pe3ybTaATAM OCBOCHHS JUCHUILINHbI

Ilporiecc wusydeHns NUCLUMIUIMHBI HampaBleH Ha (DOPMHPOBAHHUE CIEYIOLIUX
KOMITETEH U

~ IIK-1 cmocobrocThI0  MOmENUpOBaTh OGBLEKTHI M HPOLECCHI, UCTIOJIB3YS
CTaHAAPTHBIE TAKETh! aBTOMATU3UPOBAHHOIO IIPOSKTUPOBAHNS M UCCIICIOBAHHIS;

B pesynbrare uyueHns TUCHHIUIMHEL CTYIEHT JOJKEH:

— 3HaTh OCHOBHOE IPOrpaMMHOE OOecredeHue s NpoBeIeHns MOeTHPOBAHMS
mpoLeccoB 1 00bexToB no TeMe ITIO, 3HATH NpUHOUMEI PaGOTH POrPAMMHOIO
00eCIIeUeH s U CTIOCOOBI MOBBIIIEHNS J0CTOBEPHOCTH PE3yIIbTATOB MOJETUPOBAHUSI.

~ YMeTb NPUMEHATH TEOPeTHYECKUE 3HAHWs MPH IOCTPOCHHH MOJENH, YMETh
OLCHUBATH HOCTOBEPHOCTE PE3YIETATOB MOAEIMPOBAHHS OGBEKTOB M IIPOLIECCOB 10 TEMe
I'TIO.

— BJaJeTh COBPEMEHHLIM IMPOTPAMMHBIM OOCCIeUeHUEM JUIs INPOBENCHUS
MOJETTMPOBAHUST O0BEKTOB U MponeccoB o Teme [ TIO, KOppeKTHO BBOIWTH MAHHBIE pu
TIOCTPOCHUM ~ MOJIENU, COXPaHATh, 00OpabaTelBaTh M  OLEHHBATH JOCTOBEPHOCTD
TIOJIyYE€HHbBIX PE3YNLTaTOB MORCIUPOBAHUS.

4. O0beM QUCHHIIMHBI M BUALI y4eOHoil paGoTsi
OOwas  TPymoeMKOCTh HMCHMIUTMHBI COCTABISET 6 3aYeTHBIX eIMHULGI M
npezacrasieHa B Tabiune 4.1.
Tabimnna 4.1 — TpymoeMKOCTE JUCHMTTTUHEI

No Bunel yueOHO# qesTelIbHOCTH 5 CeMECTp Becero Epunauust |
1 iHeKLU/IH 36 - 36 4acoB
2 TlpakTtuueckue SamsTUS 36 - 36 qécos ]
3 Jlabopatopusie sansTis 16 16 qacos
4 Bcero ayzm;épﬂmx 3aHSITUH | 88 88 4acos
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5  Camocrositernbras paboTa 128 128 4acoB

6 Bcero(6e3 DK3aMEHA) 216 216 uacos

7 'O611as TPyI0eMKOCT 216 216 uacos
6 6 | 3E

S. Copepmxanune IMCHUNIHEBI

S.1. Pazenbl AMCcUMIIMEDBI M BHABI 32HSITHI
Pa3nens! AUCIUIINHEEL U BUIBI 3aHATHIL npuBeaeHs! B Tadmuie 5.1.
Tabnuua 5.1 — Pasnesasl TUCHMIIIUEBL 1 BUJIbI 3aHATHHI

N R P e — ]

Ipakr JlaGop Camo Bcero
CTOSIT DopmupyeM |
MYECK | aTOpH JacoB |
‘ Jlexig eJbHa ple :
No  Ha3zBanns pasmenos nucuumiiHb ue Ble (Ge3 |
| uu s KOMIIETEHI] |
3aHAT | paboT JK3aM |
pabot ‘ uu |
st BI €Ha) |
a | -
1 |MonenuposaHue mpoLeccos u 36 36 16 128 216 . TIK-1 ‘
00bexToB 1o Teme ['TIO. | i |

Hroro .36 36 16 128 | 216

5.2. Conepanme pasaeoB AUCHUTIHHBI ([0 JICKLHSIM)
Conepixarnue paszenos TuCHUILIAH (TI0 JIEKIHSIM) IpUBEAECHO B Taduie 5.2.
Ia61mua 5.2 - Coneprxanue pasesoB MUCHUIUIAH (o nexumsiM)

| | i
| - Gopmu
W Tpyno | eimep
| Conepxanue paszueiion | eMKOC | y
No | Haszpanus pasnenos * | ;
JUCLUTIIUHBEI TI0 JIEKIUAM Tb |
- KOMIIETE |
' (uac.)
| | ‘ HUUN
5 cemecTp
1 3MoneHI/IpOBaHI/Ie: TIPOLIECCOB U %MonenMpOBaHHe IIPOLIECCOB U 36 |TIK-1
00sexroB 1o Teme I'TIO. ~00BekToB 110 Teme I'TIO. ‘
Hroro ‘ 1 36 ‘ |

5.3. Pasjeibl ANCUMMUIMHBI M MEKAHCUUTIHHAPHbIE CBAI3H ¢ 00eCedHBAIOLLIMH
(npenbirynMu) 1 oGecnednBaeMBIMH (MIOCACAYIOLIAMHE) AUCIHILINHAMHA
Pasnensl IUCLMTUIMHBL M MOXKIMCUMILTHHAPHBIE CBS3U C  0GeCIeYHBAIOLIAMH

(IIpENBIAYIIMME) U 0BEeCeYNBAEMBIMU (TOCIIeNYIONMME) IUCLIMIIUHAMY TIPEICTaB-JIeHbI
B Taduuie 5.3.
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Tabnuua 5.3 - Pasnensl AuCOUNINEE 1 MEXIUCUMILIMHAPHBIC CBS3H

No pazgenos
JAaHHOU |

JUCLUIUIAHBL,
ISl KOTOPBIX
HE00XOIUMO
No HaumenoBanue nuciuimg M3YyHEHNE
‘obecneunBalol
"UX |
| obecreunBaeM
BIX JMCIIUTIINH

l

IIpenmecTByrorire QUCITUILTNHEL

1 AHanus HayqHo-TexHugecKkoi nadopmarmu (ITI01) +

5.4. CoorBercTBHE KOMNETEHL I, POPMHPYEMbBIX HPH H3YYEeHHHU AUCHUILIHHBI, W
BH/OB 3aHATHH
CoorsercTBre KOMIIETEHIMH, (OPMUPYEMEIX IIPH U3YUeHUH JUCUHUIIIMHEI, U BUIOB
3aHATAY NpeAcTaBieHo B Tabnuue 5.4

Tabmuua 5. 4 — CooTBeTCTBHE KOMIICTEHIMH U BUIOB 3aHATHH, (QOPMUpPYEMBIX MpH
MSYyHICHAN THCLNIIMHBI

Bunasr zansTuit

B !
Komneren - - Tt }
| akTuaeckue | Jlaboparopusr
mn - Jlexuum P patop CamoctostensHas pabora
i | 3aHATHS € 3aHATUg
IK-1 | + + + | T

6. UnTepakTusnbie MeToabl H HOPMBI OpraHU3aAMKK 06y IeHHS]
He mpenycmorpeno PYIT

7. JIaGopaTopHBIil NpaKTHKYM
Conepxxanue 1abopaTopHBIX paGoT IpUBeaeHO B Tabnuie 7.1.
Tabmiua 7. 1 — Copepaxanne 11abopaTopHBIX paboT

| Dopmu
|  Tpyno PMHP |
| | yeMmble
| ~ Conepixanne 1a00paTopHbIX | eMKOC |
Ne Hazpanus pasnesnos | | |
| | pabor . Tb | |
| | KOMIIETE -
i 1 (qac.) |
5 HUUAA |
5 cemectp
P I ; ‘
1 Mopenuposanue npoueccos u MonenrposaHue poLEeccoB U 16 IIK-1 |
‘06bekToB 1o teme I'TIO. obwexroB no teme I'TIO. | i
Hroro 16

8. IlpakTH4eckue 3aHATHS
Conepranue npakTrdeckux paboT npuBeaeHo B Tabnuile 8.1.
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Tabmiua 8, 1 ~ Conepxartue npaxtudeckux paGor

,,,,,,,,,, S

| | ' Dopmup |
| Tpyno elli)/[BIe |
‘ Cozmepxanue OPaKTHIECKUX | eMKOC | °
No Ha3zBanus paspenos | . | |
| ! 3aHATHI . Tb | |
| ; . KOMITETE

! | (qac.)
| | | Humd
... >cemectp R ]

I MogemupoBaHue poLeccos u ‘Mojenuposasue nmpoueccou . 36 . IIK-1

00bexToB 110 Teme ITIO. '00bekToB 1o Teme I'TIO. | | |
Hroro | 36 |

9. CamocTosiTesbnas pa6ora
Bupsr camocrositensHoi paGoTs, TPYAOEMKOCTh U (POPMUPYEMBIE KOMIIETEHLIHH
NpeJcTaBlIe bl B Tabmuie 9.1.

Tabmuma 9.1 - Bugel camocrosTenbHoi paboThl, TPYTOEMKOCTb M (OpMUpYeMble
KoMmmnerenum - S .
| Tpyn | @opmup |
‘ | Bunst OEMK yeMble |
i i o I !
- Ne ' Haspanus pasnenoB = caMoCTOSTEIbHOH | OCTH | - DOpMBI KOHTPOJISI
| paboTEI Komiiere
| (qac.)‘ HIMH |
— _— U S — S———— ,,,,{‘
5 ceMecTp 4‘
I ‘MogenupoBanue Tlonrororka x 36 IIK-1 |Oruer mo |
IIPOLECCOB U IPAKTUIECKUM UHIUBUIYaIbHOMY
' 00BEKTOB I10 TeMe 38HATHAM, CEeMUHAPAM 3amanuto, OT4eT 1o
TTIO. IIPaKTHKE
2 MogenupoBanue Camocrositenshoe 67 |IIK-1 | Beictynnenue
| IIPOLIECCOB U U3y4eHUEe TEM (Iokiax) Ha 3aHATHH,
'00BEKTOB IO TeMe (BompocoB) Ortuer o f
TTIO. TEOPETUIECKON YacTu MHIMBUIYAJIbHOMY
| Kypca | 3amaHMIo |
O S S —— B e e e -
'3 Monenuposanue HpopaboTka 9 IIK-1 Otuer o |
TIPOLIECCOB U JIEKLIUOHHOTO | HHIUBUIYANbHOMY
~00bEeKTOB IO TEMe  MaTepuana 3alaHUIo |
I'TIO.
S S S U S S
| !
Bcero (6e3 sx3amena) 128
4 OdopmieHue 0TYETOB 110 1a6OPATOPHEIM 16 TIK-1 Otuer o
‘ paboram UHIWBUNYaIbHOMY
% 3aJIaHUIO
Hroro 128

9.1. TembI AJ151 CAMOCTOSITELHOIO H3yeHHs TeOPEeTUUYECKOH YacTu Kypca
1. Tloctpoenue momenu o6wbexTa WIH Iporecca B cooTBercTBUuM ¢ temoi ITIO,
uccienosanne  e€  cBoiictB, cbop, ob6paborka wu BU3yallu3alusl  Pe3yNbETaToB
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MOIACTUPOBaHMSL.

10. KypcoBasi paGora
He npenycmorpeno PYTI

1. PefiTuHroBast cucrema 1151 OUeHKH yCneBaemMoCTH CTYAEHTOB

11.1. BannbHble OMEHKH /151 3J1eMEeHTOR KOHTPOJIsI
Tabmuua 11.1 — BanbHbIe oueHKH LU 9JIEMEHTOB KOHTPOJIS
tdOJAMOa 1.1 | 1 ‘

| (V) w i o ‘
Maxkcumanbusiit | MakcuMansublii | MakciManbsHeii |

OnemenTsl yuebHolt | Gamn Ha 1-yio - 6amn 3a mepron  Gasin 3a mepron " Bcero 3a

JESITEJIbHOCTH - KTcmrHawana | mexnmy IKT u jMe>1<L1y 2KT n Ha; ceMecTp
 cemectpa 2KT | KOHeIl ceMecTpa |
5 cemectp |

‘BelcTymienne | | 1 30 30 |
(noxnan) Ha 3aHATHH |
‘Oryer o 14 16 8 j 38
MHIUBUAYATEHOMY ‘
3aJaHUI0
‘Oruer o npaxruke 32 32
Hapacratounm | 14 . 30 100 100
HTOTOM ! 1

11.2. ITepecter 6a/1/10B B OUEHKH 32 KOHTPOIbHBIE TOYKH
Ilepecyer 6aioB B OLEHKHU 32 KOHTPONBHBIE TOUKK IpezicTaBiieH B Tabuuie 11.2.
‘Tabmyna 11,2 - Ilepecuer 6ansoB B olLieHKY 38 KOHTPONBHbIE TOYKH

L basnnel Ha naty koHTponBEHO# TOUKH | Ouenka

27907% OT MaKCHUMalbHOW CyMMEI 0aiutoB Ha aaty KT 5 ‘
‘OT76% 10 89% OT MaKCHMaIbHON CyMMBI GaJlIoB Ha nary KT 4 j
OT60% 70 69% OT MaKCHMaJIbHON CyMMBI 6aiuioB Ha gaty KT | 3
< 60‘%70;77M;K&MaHBHOI\/’I CyM;I;I OannoB Ha naty KT | 2 7 |

11.3. Ilepecuer cymmpl GaJliioB B TPaIHMUHOHHYI0 M MEKIYHAPOIHYIO OLEHKY

[lepecuer cymmpl GamnoB B TPAOUIMOHHYIO ¥ MEXIAYHAPOIHYIO OLEHKY
npencrasied B Tadauue 11.3.

Tabmuua 11. 3 — Tlepecuer cymMB! 6asIoB B TPaAUIHOHHYIO U MEXIYHApPOIHYIO OLEHKY

Hrorosas cymma Gamnnos, |

Ouenka (I'OC) | YYHUTBIBAET YCITELIHO Ounenka (ECTS) l
- | CHAHHBIN 3K3aMeH \ |
5 EQ_TE?EIW{E)_E&E@L; 90 - 100 A (oTnr4HO) B i
85 -89 B (ouens xopoimo)
4 (xopo1o) (3aureHo) 75 - 84 C (xoporo)
| 70 - 74

e : — ﬂ D (ynoneTBopuTensHo)
3 (XgosngqupHTeano) 1 65 - 69 ‘
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~ (saureno) 60 - 64 E (mocpencreenno)

77”27;@3 OBJIETBOPUTEIILHO i ‘
(Heyn P ) Huxe 60 6amos F (HeymoBneTBopuTeNbHO) |
(He 3auTeHo) | | |

12. Yae6Ho-meTonnueckoe u nH(popMaunoHHOe 0Gecnedenie AHCHH NI

12.1. OcHoBHasi uTepaTypa
1. MozgenupoBanue U OOTUMH3AIMS TEXHOIOTHMUECKIX npoueccoB POC: Yuebuoe
metoaudeckoe nocobue / Cmupnos I'. B., Cmupros JI. I — 2012. 99 c. [OneKTpOHHBIH
pecypc] - Pexum nocryma: https://edu.tusur.ru/training/publications/1795, cBO6OIHbIIL.

12.2. lononuuTeIbHAS JUTEPATYPa

1. Monenupopanue cucrem: YueGHoe mocobue (Hacte 1) / Canmuna H. 10. —
2013. 118 C. [ OnexTpoHHBbIH pecypc] - Pexxum JocTymna:
https://edu.tusur.ru/training/publications/5198, cBo6oTHbI.

2. CraTHCTHYECKHE METOJBI obpaboTku: YueGHOE MeTomuueckoe mnocobue /
Cvupros I. B. - 2012. 107 c. [Onextponnbli  pecypc] - Pexum jocTyna:
https://edu.tusur.ru/training/publications/1791, cBo6ORHEII.

3. Marematnyeckoe MOZEIUPOBARNE (UUTECKEX [IPOLIECCOB TEPMOYCTOMYUBOCTH
POC: Yuebnoe mnocobue mo rpymmosomy IPOEKTHOMY OOYYEHHIO HIJIsl CTYAEHTOB
PalMOTeXHUYIECKNX crelnanbHocTert / AnexceeB B. I1., Kapaban B. M. — 2012. 81 c.

[Snextponnsii pecype] - Pexxum nocryma: https://edu.tusur.ru/training/publications/2536,
CBOOOJTHEIH,

12.3. Yuebno-meTonuueckoe mocoGue u nporpaMmmuoe obecrnedenie

1. Mogenuposanue cucrem: MeToguuecKue yKa3zaHHs II0  BBINOJHEHHIO
CaMOCTOATENBHEIX paboT s cTyneHtoB 230100 «MudopMaTHKa M BBYMCIUTENHHAS
Texuuka» / [lanacenxo E. A. — 2012. 5 c. [DnexrpoHHbIii pecype] - Pexxum moctyma:
https://edu.tusur.ru/training/publications/2203, cBoGoxHbILL.

2. Monemuposanue cucrem: Meroguueckue  ykasaHHs 10 BBIIOTHEHHIO
MPaKTUMECKUX paborT s crynentoB 230100 «MHpopMaTHka ¥ BBEIMHCTHTENHHAS
TexHuka» / Ilaracenko E. A. — 2012. 13 c. [OnexrponHbIi pecype] - Pexum nocryma:
https://edu.tusur.ru/training/publications/2205, cBo60HbI1.

3. Monenuposanne cucrem: MeToauMuecKHe  yKazaHUs [0 BBINONHEHMIO
n1abopaTopHBIX paboT st cTynerToB 230200 «HMudopmanmonnsre cucremsl» / [Tanacenko
E. A - 2012, 12 ¢ [DnexrpoHHbI pecypc] - Pexum  goctyna:
https://edu.tusur.ru/training/publications/2204, cBoGonHbIit.

12.4. baspl 1aHHBIX, HHPOPMAUHOHHO CTIPABOYHbIE H MIOUCKOBbIE CHCTEMBbI
1. https://edu.tusur.ru

2. http://e.lanbook.com

3. http://elibrary.ru

13. MaTepuaabHoO-TeXHHUYECKOE ofecmedenne JUCHH MTHHDI
Mareprnansro-Texuntieckoe obecreuenne kad. POTIM u HUMCT TYCYP.

14. @ounp oneHOUYHBIX cpeacTB
DOHJ OLIEHOYHBIX CPENCTB IPUBE/IEH B IIPUIOKEHHUH 1.

15. MeToauveckue peKoMeHAAMHH MO OPraHH3ANNH H3y4YeHH sl AUCHUILTHHDI
be3s pexomeHmanmii.
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Hpunomenne 1

MUHUCTEPCTBO OBPA3OBAHUS 11 HAYKH P®

DenepanabHOe TOCYIAPCTBEHHOE GIOIIKETHOE 00pa3oBaTesIbHOE YUPeXkICHHE BBICILETO
npodrecCHOHANBHOTO 06pa3oBaHNs

«TOMCKUM TOCYIAPCTBEHHDBIN YHUBEPCUTET CUCTEM
YIIPABJIEHUS U PATUOBJIEK TPOHMK Wy
(TYCVYP)

) YTBEPXJIAIO
dep_ﬁ:‘KTop 110 yueOHoit padoTte

// *(‘z, I1. E. Tposiu
«_» 20 r

®OH/I OHEHOYHBIX CPEJICTB IO YYEBHOM AUCHUTTJIIMHE
MonesupoBanue nponeccos u 06LeKToB (I'T102)

YPOBEHb OCHOBHOI 06pa3oBaTeHOi MpOrpaMMsL; Bakanaspuar

Hampasnenue noarotosku (cenuansrocts): 11.03.03 Koncrpyuposanue u texnosorus
IEKTPOHHBIX CPEACTB

Ipoduns: Texnonorus /1eKTPOHHLIX CpeacTR

‘Dopma obyuenus: ouHas

DaxynereT: PKD, Pagwoxkoncrpykropexuii dpakyabrer

Kadenpa: PITIM, Kadeapa PAIMOIIEKTPOHHLIX TEXHOJOTHII U JYKOJOTHYECKOIo
MOHHTOPHHTA

Kypc: 3

Cemectp: 5

Y4eOnpIii mnan HabGopa 2016 roga u TIOCNIEAYIOIINX JIeT

Pazpaborunxu:
— Ilpodeccop xad. POTOM xad. PATOIM Cmupnos I. B.
— 3asenyromuit kad. PATOM kad. PATOM Tyes B. U.
— Houent xad. POTOM kad. PATOM Connarkun B. C.

Hubdepennmposannsii zauer: 5 ceMecTp

Tomcxk 2016
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1. BBenenue

Doux onenounsx cpencts (POC) sBAeTCs IPUIOKEHHEM K paboueil nmporpamme
AMCLHMIIMHB!  (IIPaKTHKHM) ¥ I[peAcTaBiIseT coboi COBOKYITHOCTb  KOHTPOJIBHO-
M3MEPUTEIIBHBIX MaTePHaJIOB (TUIIOBbIE 3a/[a9M (3aaHNs), KOHTPOJIbHbIE PAGOTH, TECTHI 1
Ap.) M METONOB MX MCIOJb3OBAHMS, TIPEIHASHAYEHHBIX IUTA U3MEPEHUs]  YPOBHS
AOCTIKCHHS CTICHTOM YCTaHOBJICHHBIX PE3YIBTATOB 00y4eHNUs.

©®OC mo mucnmnmmHe (MPaKkTUKe) HCIONB3YETCs IOpU TPOBEACHUU TEKYILEro
KOHTPOJIst yCIIEBAEMOCTH U IIPOMEKYTOYHOH aTTECTAIINH CTYCHTOB.

Ilepetenp 3akperiTeHHbIX 3a QMCHUMIMHOMN (IIPAKTHKONH) KOMITETEHIHIA NPHUBELIEH B
Tabnure 1.

Tabnuna 1 - Ilepedens 3akpernieHHBIX 38 QUCLAIUTHHON KOMITETeHIH

Jrtans!l GOpMUPOBAHUS

Kon | DopMyITUPOBKa KOMIIETEHITHHI .
KOMITeTeHIU ] ;
I'K-1 CIIOCOOHOCTBIO MOAEIIUPOBATH 0OBEKTB  JIOMKEH 3HATH OCHOBHOE
W [IPOLCCCHI, UCITONB3YS CTAHJAPTHRIE | IIpOrpaMMHOe obecriedeHue TS
TAKEThI aBTOMAaTU3UPOBAHHOTIO TIPOBEACHUS MOJEIUPOBAHHS |
| IPOEKTHPOBAHUS U UCCIIe[OBAHS IIPOIIECCOB U OOBEKTOB I10 TEME |

I'TIO, 3HaTh npUHIHKIB pabOTHI
TIPOTPaMMHOr0 o0ecreYeHus U 1
CIOCOOBI TIOBERIILIEHHS |
JIOCTOBEPHOCTHU PE3YJILTATOR |
MOZEJINPOBAHMSI.

JlomKeH yMeTh IIPUMEHSTh

| TCOPETUYECKUE 3HAHUS TIPH

| NOCTPOSHUH MOJIENH, YMETD
OLIEHUBATH JIOCTOBEPHOCTH |
PE3yIBTaTOB MOICTUPOBAHKS ‘
OOBEKTOB 1 MPOIIECCOB 10 TEMe
ITIO.;

JIOJDKeH BIageTh COBPEMEHHBIM
IIPOrpaMMHBIM O0ecIieYeHHeM IS
TIPOBEAEHUS MOJIEIUPOBAHUSI
OOBEKTOB ¥ MIPOLIECCOB 110 TEME
I'TIO, xoppeKTHO BBONUTH aHHEIC
IIPU IIOCTPOSHUN MOJIENH,
COXpaHsTh, 00padaThIiBaTh U
OILICHUBATH TOCTOBEPHOCTH
IIOJIyYE€HHBIX PE3YILTATOR
MOJIEIUPOBAHHS.

OGII.[I/IG XapaKTCPHUCTUKH roxkasareje u KPUTEPHUEB OLICHUBAHUS KOMIIETEHIIUNU HAa
BCEX dTanax MNpUBCAECHBI B Ta6.TII/IIIe 2.
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Tabmuua 2 — O6ume XApaKTCpUCTHKU IIOKA3aTeNe M KPUTEpUeB OLEHUBAHUS
KOMNETCHLIMH 110 STanam

,,,,, —_——
IMokazarenn u ‘

| 3Harh YMeTh | Bnanets
L S | e
Ornngno ‘Obnagaer | Obnanaer nuanasonom | Kontponupyer pa6ory, |
(BbIcOKUi | paKTHYECKUMH 1 NIPAKTUYECKUX TIPOBOZUT OLIEHKY,
' YPOBEHB) ' TEOpETHYECKUMU YMCHUH, TpeGyeMBIX | COBEpIIEHCTBYET |
\SHAHWAMM B IIpeJieNax | JUIs pasBuTUs | meicTBus paboThl |

| M3ydaemoi 061acTH ¢ TBOPYECKUX PEICHUH, | |
IOHUMaHHWEM TPaHHUI] abcTparupoBanust

| IPEUMEHUMOCTH podiem |
- Xoporo '3Haer (haxThl, O6nagaeT quarmazoHoM JBepeT
(6GasoBbIii  HIPUHLIMIIL, TTPOLECCHI, | MPAKTHIECKUX JOTBGTCTBGHHOCTB 3a
' YPOBEHB) ‘001LIKe NOHATHS B ijeHI/Iﬁ, TpebyeMBIX i3aBepmeHHe 3afauB
[penenax u3yqaeMon | IS perieHus ACCIEIOBaHNUH, |
obnacTtu | ONIPeIETIEHHBIX | npucnocabnusaer
‘npobiieM B 061acTi |CBO€ TIOBEJICHNE K
| | | MccenoBaHus | 06CTOATENBCTBAM B |
I B _ |pemeHnnupoGuem
iYﬂOBneTBOpI/ITen IOGJIanaeT 0a3oBeIiMM | O6J1agaeT OCHOBHEIMMK ‘Paboraer npu npsmom ‘

'BHO (ITOPOTOBLIH ‘fo6mHMH 3HAHUSIMH YMEHUSIMH, 'HaOIoneHUU
. YPOBEHB) : TpeOyeMbIMU 1)1 \
BBIIONHEHHS TIPOCTEIX |
| \3amayq |

2 Peanuzanus KOMIIeTeHII Ui

2.1 Komnerenuus IMK-1
IK-1:  cnocobuocTeio MONeSIMPOBaTh  OOBEKTEI W [IPOLECCHI, HCTIONbB3YSI
CTaHJAPTHBIE [TAKETHI ABTOMATHU3UPOBAHHOTO IIPOCKTUPOBAHUSL U UCCIICOBAHMS.
Hnst GopMmupoBanus xoMmereHyu HEOOXOIIMMO OCYIIECTBUTD DA ITANOB. DTAIIbI
Gopmuposanus KOMIICTCHIMH, TIPUMCHSAEMBIE JUISI 3TOI0 BUABI 3aHATUH U UCIIONIb3yeMble
CPCICTBA OLICHUBAHUS [IPENCTABIEHE! B TabHIe 3.

Tabmuua 3 — Drams GopmupoBaHMs KoMmETEHIMM U MICTIONTb3YEMBIE  CPEJICTBA

OLIEHUBAHUS

A —
! 1T |

Coctas 3HaTh YmeTn Bnaners

S S - —_— S

Conepxanue | OCHOBBI TLMoz[e,JH/IpOBaTL 'HaBBIKAMH |

'3TanoB | MOZIETUPOBAHHUS !06]56KTI>I U HPOIECCHI, ‘MOH@HHpOBaHHH |
| 00BEKTOB U [IPUMEHSIS |06BEKTOB U IIPOLECCOB |
| IpOLIECCOoB, 3HATH ' CTAHIAPTHBIC MMAKETHl |

‘ \ ;
CTAHAAPTHLIE MAKETRI | ABTOMAaTu3upoOBaHHOIO |

‘ |
‘ABTOMATH3UPOBAHHOIO  IPOEKTUPOBAHUS 1
TIDOEKTUPOBAHUSA U (MCCIIe/I0BaHMS!

'UCCIIeIOBAHUS | ;
—— T A,,v_,'{(.i‘f,.,,,wi,_;ﬁ - ] _ ]

Bunst sansatuit | e CamocrosiTenbuas | e CamocrosTensras | o Camocrostennnas |
- —— _ i S
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I/IcnonssyeMme
cpencTaa
OLIEHUBAHUS

(DOpMYHHpOBKa rnoxKaszarejiell u KPUTEpHEB OHGHHBaH

el

. pabora; l

e [IpakTnueckue |
3aHSITHA,

e Jlekuuu; ‘
e JlaGoparopHsie ‘

3aHHTHﬂ

————— ,4".«
e OTyeT 1O

WHAUBUIYAIBHOMY
3aJIaHHIO;

e BricTymienne
(JOKTa) Ha 3aHATHH;
e OTyeT 1o
IIPaKTHKE;

e Jlubdepenuuponan
HBIH 3a4€T;

——————

MpuBeJieHa B Tabnuiie 4.
Tabnuna 4 - H01<a3aTenH M KPUTEPUU OLEHNBAHHS KOMIIETEHIIUH Ha Tanax

COCTaB
OTquHo
(BBICOKHI
' YPOBEHb)

Xopomo
(6a30BhIH
'YPOBEHB)

Ynosnersopuren |
BHO (nopomem
ypOBeHb)

CornacoeaHa Ha noptane Ne

MOICIIMpOBAHUA

pabora; |
® [IpakTiueckue |
3aHSATUS; |
o Jleximu;

o JlabGoparopHsle |
3aHATUS, 1

pabora;
e JlabopatopHble
3aHSTUS;

i
. S -
e OTtyer no " e Oryer o |
VHIUBUYAJIEHOMY VHIUBH Ty aJIbHOMY
3aJIaHUIO; 3a1aHuUIo;

e Brictyruenne
(DOKJam) Ha 3aHATHY;
e Oruer no
IIPaKTHUKE;

e JInbdepenuuposan
HEIN 3aver;

\
|
L

e Bricrymienne |
(Toksian) Ha 3aHATHU; |
e OTtyer 110 |
IIPaKTHKE;
e JluddepeHnmposan
HBIM 3a4er;

O IPOEKTUPOBAHUS U |

HUCCIENOBAHS; |

e bazosrie 3HaHMA
OCHOB

——rbo—

e Monenuposars |

| 0OBEKTHI U npouecom,‘ MOJIEJTUPOBAHUS |
| | O6’beKTOB no

IIPpUMEHAA

247

3HATE YMmern BJ‘Ia,ZLeTI;

e YCIremHoe 1 e YcIlelHo u e Bcemn 1
CTPYKTYPUPOBAaHHOE | CHCTEMATU3HUPOBAHO | HEOOXOIUMBIMHU
3HAHHE OCHOB MOIEIUPOBATE HaBBIKAMU !
MOZEIUPOBAHUS OOBEKTHI U IIPOLECCHI, MOZEIUPOBAHUS
00BEKTOB U MIPUMEHSIS 00BEKTOB U |
IIPOLISCCOB, CTaH/APTHEIE NTAKEThI = [IPOLECCOB; |
CTaHIapTHBIX aBTOMATU3HUPOBAHHOT | ‘
TTaKeTOB O IIPOEKTUPOBAHHS U |
ABTOMATHU3UPOBAHHOr | HCCIIEOBAHMUS, | |
O MIPOEKTUPOBAHUS U | |
HCCITeOBAHHS; | ;

S . ]
e YCIelrHoe HO He ® YCIIeNIHo HO He . ® OCHOBHBIMU ‘
CTPYKTYPUPOBAaHHOE | CHCTEMATU3UPOBAHO | HAaBLIKAMMU |
3HaHHME OCHOB MOZEIUPOBATE MOZEIHUPOBAHUS
MOZEIUPOBAHUS OOBEKTHI U IIPOLECCHI,, 0OBEKTOB U
00OBEKTOB U [IpUMEHSIS TIPOLIECCOB;
IIPOLIECCOB, CTaHJApTHEIE ITAKEThI
CTaHIapTHLIX ABTOMATU3UPOBAHHOT
IIaKeTOB O IIPOEKTUPOBAHMUS U
aBTOMATH3UPOBAHHOT | UCCIIEJOBAHUS,

e HaBrixamu



00BEKTOB 1 CTaHAAPTHBIE NTAKETHI | ITPOLIECCOB IO

[IPOLIECCOB, aBTOMAaTU3HPOBAHHOT | KOHTPOJIEM

CTaHIaPTHBIX O MIPOSKTUPOBAHMS I KBATH(QHUUPOBAHHOT |

IIaKeTOR UCCeAOBaHUSs IO O CIeIHaTUCTa; ‘

aBTOMATH3UPOBAHHOI | PYKOBOJCTBOM

O IIPOEKTUPOBAHUA U | KBalTU(DULUHPOBAHHOT |
- HCCJIeIOBaHNS; | O CHENAaNNCTa; |

3 TunoBbie KOHTPOJbHbIE 332 HHS
Ans peanusaluy BBIIIEIEPEUHUCIEHHBIX 3204 0Gy<eHHMs UCIIONB3YIOTCS THIIOBEIE
KOHTPOJIbHDBIC 3alaHusl WM HHBIE MaTepHalibl, HEeOOXOAMMBIE Ul OLECHKM 3HAHUIA,
YMEHUH, HAaBBIKOB U (WIU) ONBITA JESTCNBHOCTH, XapaKTEPU3YIOIIHNX  ITAIlb
(opMupoBaHYsS KOMIETEHIME B NpoLecce OCBOSHMS 00pa3oBaTeNIbHON IIPOrpaMMbl, B
CIIEYIOIIEM COCTABE.

3.1 Tembl HHINBHAYAJbLHBIX 322 HUI
— B CcOOTBETCTBMHM ¢ TeXHMYECKHM 3a[aHueM TPYIIIIOBOIO IIPOEKTHOTO o0yueHus
(https://gpo.tusur.ru)

3.2 TeMbI JOKJIATOB

— B cooTBeTcTBUM ¢ TeXHMUECKUM 3a[aHEEM IPYIIOBOrO MPOEKTHOTO 06yueHus
(https://gpo.tusur.ru)

3.3 TemaTuka NpakTHKH

-+~ B COOTBeTCTBHM ¢ TeXHHYECKHM 3aHaHUEM TPYIIOBOIO IIPOEKTHOIO o0yHeHus
(https://gpo.tusur.ru)

3.4 Bonpocs! auddepennnpoBannoro 3aueTta

~ B cooTBeTcTBHHM ¢ TeXHMYECKMM 3alaHUEM IPYIIIOBOTO HIPOEKTHOTO 00yUYeHUs
(https://gpo.tusur.ru)

4 MeTonuuecKie MaTepUaJIbl
Hust obecriedenus mporecca oOydeHHs U pelueHus 3a1a4 00y4YeHHUS HCIONB3YIOTCS
CJIeYIOIIUe MaTepUaIbi:
— METOAMYECKHE MaTepHualbl, ONpPeAessIONINe MPOUELypbl OLEHHBAHUA 3HAHMIA,
YMEHMH, HaBBIKOB M (HJTH) OIBITA JAEATEILHOCTH, XapaKTePU3YIOMUX ITansl  (Hop-
MHPOBaHIs KOMIETEHIUH, coracHo M. 12 pabodell porpaMMel.

4.1. OcnoBHas 1uTEpaTypa
1. MonenupoBaHue U ONTUMM3AINS TEXHOIOTHYECKIX npoueccoB POC: YuebHoe
meronuyeckoe nocodue / Cvupros I B., Cmupros JI. T, — 2012. 99 c. [ DNEKTPOHHBI
pecypc] - Pexum nocryna: https://edu.tusur.ru/training/publications/1795, CBOOOIIHBIIA.

4.2. lononnuTe LHAN JIHTEPATypa

1. Monenuposanue cucrem: YVueGHoe mocobue (YacTs 1) / Canvuna H. IO. -
2013. 118 C. [DneKTpOHHBIN pecypc] - Pexum J0CTYyTIA:
https://edu.tusur.ru/training/publications/5198, cBOGOIHLIIL.

2. Craructuueckue MeTombl o6paboTku: VYueGHOe MeTomuueckoe MNocobue /
Cvupros I. B. - 2012. 107 «. [Onexrponneiéi  pecype] - Pexum mocryma:
https://edu.tusur.ru/training/publications/1791, cBo6ogHbIi1. -

3. Maremarndeckoe MOJeTHpPOBaHIe PU3MIECKUX TPOLECCOB TEPMOYCTOMIHBOCTH
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POC: VueGnoe mocobue mo TPYNIIOBOMY IIDOEKTHOMY OOYYEHHIO [JIsi CTYNEHTORB
PallnoOTEXHIIeCKUX crienuanbuoctelt / Anexcees B. I, KapaGan B. M. — 2012. 81 .
[OnexTporHsIit pecypc] - Pesxum nocrymna: https://edu.tusur.ru/training/publications/2536,
CBOOOIHBIN.

{
-

4.3. YueGHO-MeTonu1YecKoe nocobue u nporpaMmmuoe obecneyeHue

I. MonennpoBanue cuctem: Meromugeckie YKa3aHusi 10  BBINOJHEHUIO
CaMOCTOATENbHBIX PabOT i cTygeHToB 230100 «MHbOpMaTHKa W BBIMUCIUTEIbHAS
TexHuka» / [lanacenxo E. A. — 2012. 5 ¢. [Onextponnsrii pecype] - Pexum pocryrma:
httpvs://edu.tusur.ru/training/publicati0ns/2203, CBOOOIHBIH. e

2. MonenupoBanne cucteM: Mertoguueckue yKasaHusi 10  BBITOJHEHUIO
NpaKkTUIeckux pabor ans crymeHtos 230100 «HMHdopMaTiKa M BBIMUCIUTENBHAS
Texuuka» / [Tanacenko E. A. — 2012. 13 c. [SnexrpornbIil pecype] - Pexum mocryma:
https://edu.tusur.ru/training/publications/2205, CBOOOIHEII.

3. MonenupoBanue cucreM: MeTomuueckue yKa3aHus 10  BBIIOJHEHHIO
naboparopHsx pabot ms crynertos 230200 «MudpopmarmonHrie cuctemsl» / [Tanacenko
E. A - 2012. 12 v« [OnexrponHslit  pecype] -  Pexum Jocryna:
https://edu.tusur.ru/training/publications/2204, cBo6onubif. .|

4.4. basel nanHbBIX, HHGOPMALHOHHO CIIPaBOYHEIE H MIOUCKOBLIE CHCTEMbI
1. https://edu.tusur.ru

2. http://e.lanbook.com

3. http://elibrary.ru
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