MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)
YTBEPXAHO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
«__» 20 r

PABOUYAS TTPOI'PAMMA YUEBHOM JUCLINTTIHEI
MojenupoBaHue ¥ ONITUMHU3ALMSA TeXHOJIOrHUecKHXx npoueccos POC

YpoBeHb 00pa3oBaHusi: BbIcIIee 00pa3oBaHue - 0aka/iaBpHaT

Hanpagnenue noarotoBku (crnenyanbHOCTh): 11.03.03 KoHcTpyHpoBaHue U TEXHOIOTMSA 3/1eEKTPOHHBIX
CpeACTB

HanpagneHnHocts (po¢unb): TexHo10rus 3/1eKTPOHHBIX CPe/ICTB

dopma oOyueHUs: OUHAA

dakynsreT: PK®, PagnokoHCTpyKTOpCKHH (haKyabTeT

Kadeznpa: PATOM, Kadeapa paju03/1eKTPOHHBIX TEXHO/IOTHI U 3KO/IOTHUECKOr0 MOHUTOPHUHT A
Kypc: 4

CemecTp: 7

YueOHbIi 1i71aH Habopa 2016 roga

PacripezsienieHre pabodero BpeMeHH

Ne Bugpl yueOHOM fieTeTbHOCTH 7 cemecCTp Bcero EvHunb
1 Jlekuu 36 36 4acoB
2 [IpakTrueckue 3aHATHSA 36 36 4yacoB
3 JIabopaTopHble 3aHSTHS 16 16 4yacoB
4 Bcero ayauTOpHBIX 3aHITUM 88 88 yacoB
5 CamocTosiTesibHast paboTa 92 92 yacoB
6 Bcero (6e3 3k3ameHa) 180 180 4acoB
7 IToaroroBka u ciaua 5K3aMeHa 36 36 JacoB
8 OO0r11ast TPYyZJ0EMKOCTh 216 216 YyacoB
6.0 6.0 3.E

OK3aMeH: 7 ceMeCTp

Tomck 2016

CornacoBaHa Ha noprane Ne 2602 1



PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;{pbl
nporokon Ne 45 ot « 17 » 5 2016 1|
JIUCT COIVIACOBAHMIA

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHoCcTH) 11.03.03 KOHCTpyMpOBaHWe U TEeXHOJIOTUSI 3/IEKTPOHHBIX CPE/CTB, YTBEp)KIEHHOTO
2015-11-12 ropa, paccMOTpeHa Y yTBep>kK/ieHa Ha 3aceflaHru Kadeapsl «___ » 20__ ropa,
TPOTOKOJ Ne

Pa3paboTumku:
nipodeccop kadenpa POTOM Cwmuphos I B.

3aBeayromumii obecreunBarolei Kad.
POTOM Tyes B. U.

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu
HaripaB/ieHUs TTOJJTOTOBKU (CIeliaJbHOCTH).

HekaH PK® O3epkuH /. B.
3aBenyroluii BeIMycKaroiieit kag.

POTOM Tyes B. .
OKCIePThI:

nipocdeccop Kadenpa POTOM Kaprames A. T.
noueHT Kadheapa POTOM XpucTtiokos B. T.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI

[IpeameTOM U3yueHHUs SIBJISIFOTCS METOAbl MOZE/JMPOBAHUS U ONTUMU3ALMU TeXHOJIOTU-YeCKUX
ripotieccos npoussozgcrsa POC.

Llesibto TIpemnofiaBaHusl JUCLUTUTUHBI SIB/ISIETCS 00yueHHe CTY[AEeHTOB 3HaHUSM M TpaKTh4e-CKUM
HaBbIKaM I10 COCTaB/IeHUI0 MaTeMaTH4eCKUX MOZe/er TeXHOJIOTMYeCKUX NpoLeccoB npous-sogcrea POC
Y ONTUMU3ALMU UX PEKUMOB /I MIOBBILIEHNH 3(PPEeKTUBHOCTH MPOU3BO/CTBA U KaueCTBa BbIyCKaeMOM
NIPOAYKLUU.

OCHOBHBIMM 3aJjladyaMM U3y4yeHUs Kypca «MopenvpoBaHue ¥ ONTHUMU3ALUA TeXHOJIOTMYeCKUX
riporjeccoB IC» ABIAOTCA:

-IDUBUTHE CTYAE€HTaM 3HaHWK B O00JaCTH aHa/M3a W CUHTe3a CJIOKHBIX CTOXaCTUYeCKUX
TIPOLIeCCOB;

-o0yueHHe CTY[IEHTOB YMEHHIO CO3/laHMs MaTeMaTUYeCKUX Mogeseld  pa3HOOOpa3HBIX
TEeXHOJIOTMYeCKUX MPOLIeCCOB;

-UCI0/Tb30BaHMsI MaTeMaThyeCKUX Mo/esiel /11 MOZle/TMPOBaHUs U ONTUMU3ALIMK Pa3HOOOpa3HbIX
TeXHOJIOTUH Y KOHCTPYKLIMH, a TAKXKe U1l UX IPUMeHeHUs B IIpolLieccax yIpas/eHHs IPOU3BOZCTBOM.

1.2. 3agauy JUCIMIIIAHBI
— OcHoBHOU 3ajjaueil W3y4yeHUs JUCLIMIUIMHBI SIB/IIETCS TIPUBUTHE CTyJEeHTaM 3HaHWM B 00-
JIaCTM aHa/lW3a M CHHTEe3a CJIOKHBIX CTOXACTHUECKUX TMPOIeCCOB, OOyueHWe WX YMEHHWIO CO3/IaHus
MaTeMaTHUYeCKHUX Mojiesieli pa3HOOOpa3HbIX TEXHOJIOTUUECKUX TIPOLIECCOB U MCIIOMb30BAHUS ITUX
MoZIesiel J7ist MOJIe/TMPOBaHUSI M OTITUMM3AIIMK Pa3HOOOPAa3HbIX TEXHOIOTUN U KOHCTPYKLIWH, a TakxkKe JJIs
TIpPUMEeHEeHHsI STUX Mo/Jie/ield B TIpOLjeccax yIipaB/ieHusi TPOM3BO/ICTBOM. ;

;
2. MecTo pucimiuinHel B cTpyKrype OITIOII

HuciunivHa «MogenupoBaHue W ONTUMU3ALMA  TEXHOJOTMYECKUX TipoueccoB  POC»
(b1.B.[IB.5.1) otHOCUTCs K 6710KY 1 (BapuaTHBHasi YacTh).

[MpefuiecTByOUUMY  AUCLIATIMHAMY,  (OPMUDYIOIIUMU  Haya/bHble 3HAHUS, SIBJISIIOTCS
clefyrole JUCLUIUIMHBL: ABTOMaTU3UPOBaHHOE TIpoeKkThpoBaHue POC, MopenvpoBaHue TpoLeccoB U
obwbektoB (I'TIO2), TIpakTHKa 1O MOSyUeHUI0 TIPOodeCCUOHATBHBIX YMEHHUM U OIbITa MpodeCcCroHaTbHON
JlesITeTbHOCTH.

[MocneayroluMy  IUCLUUIUVIMHAMU ~ SIBASIIOTCS::  BBesmeHne B mpodeccuto,  BeinyckHas
KBa/M(UKALIMOHHAsT paboTa, OKCIepUMeHTasbHble HWCC/IeOBAaHMS M CTAaTHCTUCTHUECKass 00paboTKa
pe3ynbraToB (I'TI03).

3. TpeGoBaHus K pe3y/IbTaTaM 0CBOEHHS AUCLUILUIUHBI

[Tporecc u3yueHus: AUCLMILIMHBI HarpaB/ieH Ha ()OpMUpOBaHKe C/IeAYIOLMX KOMIIeTeHLUI:

— TIK-1 criocobHOCTBIO MOAEMMPOBaTh 00BEKTHI U MPOLIECChI, UCIIONb3ysl CTaH/apTHbIE TIAKeThI
aBTOMAaTH3UPOBAaHHOI'O IIPOEKTUPOBaHUS U UCC/IeZl0BaHUS;

B pe3sysnbraTte usyueHus JUCLIIIIMHBI CTYLEHT JAO/DKeH:

— 3HaTh MeTOJAbl MOJEe/NMpPOBaTh OOBEKTOB W  TIPOLIECCOB, CTaHJApTHbIe  TIAKeTHI
aBTOMAaTM3UPOBAHHOI'O POEKTUPOBAHUS U UCC/Ie[0BaHUS; METOZbI KOPPEJSILIMOHHOIO U perpeCcCUOHHOIO
aHasu3a [Jj1s BbISIBJIEHUS] TeCHOThI B3aUMOCBSI3el pa3/IMYHbIX TEXHOJIOTMUeCKUX (PaKTOPOB U MOCTPOEHUs
MaTeMaTU4eCKOro OMNMCAHUSl TeXHOJOTMYeCKUX IIPOLIeCCOB; TEOPHIO IJIaHMPOBAHUS SKCIIePUMEHTOB;
ONTUMM3ALIMI0  TEXHOJOTMYEeCKMX TpPOLIeCCOB TIOMCKOBBIMU  MeTOJaMM; MeTofbl  (U3UUeCKOro
MO/IeJTMPOBaHMsI Ha OCHOBE aHalOTWUM pas3/MuHbIX (U3UUYeCKUX MOZesiei; TeOpUur0 ToA00Us; MeTO/bI
YMCJIEHHOTO MOZIe/TMPOBaHUs

— yMeTb MOJe/luMpoBaTb OObEeKTbI W TIPOLIeCChl, HCMOMb3ys CTaHAApPTHbIe TaKeThbl
aBTOMaTU3MPOBAHHOIO TIPOEKTUPOBAaHUSI U MCC/AEe/JOBAHMS; BbIIBUTb TEXHOJIOTMUECKHUe (PaKTOphI,
B/IUSIOLIME Ha BbIODAHHBIM TEXHOJOTMUECKUW TIpoliecC, BbIOpaTh KpUTEPHUH KauecTBa IpoLjecca U
YCTaHOBUTH TECHOTY B3aUMOCBSI3M TEXHOJIOIMUeCKUX [apaMeTpoB; CO3[aBaTb MareMaTHUYeCKUe MOZesn
TEeXHOJIOTUYeCKUX ITIPOLIeCCOB C IOMOLLBK pPerpecCMOHHOIO aHaiu3a U IJIaHUPOBaHUs 3KCIIePUMEHTOB;
CTaBUTh 3afiauu ontummsauuu TII U Wcronb30BaTh [j1s1 UX PelleHUs] TIOMCKOBble METOABI; NPOBOLUTH
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(r3nueckoe MofenMpOBaHUWE M MCIMO/b30BaTh B MO/EIMPOBAHUM aHAJOTHUU PA3/IMUYHBIX (U3NUYECKUX
sIBJIeHUM; OTIpe/iesisiTh KpUTepru Mofo0usi U MCTOMb30BaTh UX [JJis pellleHus 3a7au TexHooruu POC.

— BJajAeThb CMOCOOHOCTBIO MOeJTUPOBATh OOBEKTHI U TIPOLIECCHI, WCIIONb3ys CTaHJAPTHbIE
MakeTbl aBTOMAaTU3WPOBAaHHOTO TIPOEKTMPOBAaHUSI U  HWCC/Ae[OBAHUS; TMpHeMaMH I[JIaHUPOBAHUS
VICC/Ie[JIOBAaHUM  CJIOXKHBIX CTOXaCTMUeCKMX TMpPOLIeCCOB; HaBbIKAMH T[PAKTUUECKOT0 TMPHUMEeHEeHUs
TOJIyYeHHbIX 3HAHUM [jIs1 CTaTUCTUYECKOrO aHau3a IMOMY4YeHHBIX pe3y/bTaToB; NpueMaMHy MpOBeAeHUs
KOPPeJISILMOHHOTO aHajlvM3a W COCTaB/eHWs PerpecCMBHBIX MoJiefled CIOKHBIX —CTOXaCTUYEeCKHUX
TIPOLIECCOB; HABBbIKAMU O MOJEIUPOBAaHMI0 W ONTHMM3aLMH peasibHbIX TeXHOJOTHYeCKUX TPOLIeCCOB
ripou3sBo/icTBa POC

4. O0beM AMCHUIIMHBI M BUABI YU4e0HO# padoThI
OO6wjasi TPYAOeMKOCTb [UCLMIUIMHBI cocTaByisieT 6.0 3ayeTHBIX €JUHHUIILI W TIpPeACTaBjieHa B
tabmuie 4.1.
Tabmuiia 4.1 — Tpy10eMKOCTb TUCIUIIAHEI

Ne Bugpl yueOHOM fieaTeTIbHOCTH 7 ceMecTp Bcero E nyHu1ib1
1 Jlekiyun 36 36 yacoB
2 IIpakTHUueckue 3aHATUS 36 36 4acoB
3 JlabopaTtopHbie 3aHATHS 16 16 yacoB
4 Bcero ayquTOpHBIX 3aHATUN 88 88 4yacoB
5 CamocTosiTesibHast paboTa 92 92 yacoB
6 Bcero (6e3 3x3ameHa) 180 180 YyacoB
7 ITogroroBka u czjada sK3aMeHa 36 36 4acoB
8 OO6111ast TPyI0EMKOCTh 216 216 YyacoB
6.0 6.0 3.E

5. CopepxaHue AUCIUILIAHBI

5.1. Pa3genbl JMCHUNIMHBI 1 BU/IbI 3aHATHMN
Pa3fenbl AUCLUTIIMHBI ¥ BU/IBI 3aHATHH TTPUBe/IeHbI B Tabmmile 5.1.
Tabsuria 5.1 — Pa3zenbl AUCIUIUTAHBI U BUZBI 3aHATUN

. . =
£ )
= 5 ts)
T A T R
T 8 n 8 3=
fa) o = o jas) 0 ~
= o < o9 ==
= & = = g = T
> f | 2 & 55| &F
No HasBanus pa3zienoB JUCLIUIIIMHBI < % = 5 o 2 Sl
= < e = c @ = E
= 3] o ] 8 % =
£ 5 3 SRt} g 2
< © S ~
2
O
1 |OcHoBBI Teopuu TIoA00us. Buzbl 12 12 4 30 58 [TK-1
perpeccui.
2 |TlocTpoeHrie MHOXXeCTBEHHOM 12 12 8 34 66 [TK-1
perpeccuu MetozoM bpaHjoHa.
[11aHrpoBaHUe SKCIIePUMEHTOB.
AKTHBHBIMN 5KCITIEPUMEHT.
3 |Metogel ontumusayuu. [nanel BTOporo | 12 12 4 28 56 ITK-1
rnopsifjka. KoMriosuiroHHbIe I11aHbl
Bokca. PoToTabenbHble 1jeHTpaIbHbIE
KOMITO3ULIMOHHBIe T71aHbl. HekoTopeie
CBeZleHus1 0 D- onTUManbHbIX I/1aHax.
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Htoro

36 36 16 92

180

5.2. CoaepixaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)

CojiepskaHue pa3/enoB AUCLUIUINH (TT0 JIEKLIWSIM) TIpUBeieHo B Tabiuile 5.2.

Tabsmura 5.2 - CofepykaHue pa3/esioB JUCLIUIIIVH (TI0 JIEKIUSIM)

HasBanus paszenos

CopeprkaHue pa3zenoB JUCLUIIMHBI 110
JIEKLIUSIM

Tpyn0eMKOCTb,

dopmMupyemMbie

KOMIIeTeHLIM1

7 cemecCTp

1 OcHoBbI Teopuu 110700151, Byzipl
perpeccuid.

OCHOBBI TEOPHH TTOI00MS.
T'eomeTpuueckoe mogobue. Ob1ee
adduHHOe rpeobpa3oBanye. THITEI
MozeTMpYroIuX cucTeM. OCHOBBI
perpecCMOHHOTO aHamu3a. MeTo
HaUMEHBIIINX KBa/IpaToB. JIMHeHHast
perpeccusi OT OfHOTO TlapameTpa. Bupl
perpeccuu. [Tapabosueckasi perpeccus.
TpaHCLeHIeHTHbIe perpecCyu.
[TpescTaByieHye perpecCUBHOTO aHa/M3a
B MaTpuuHoi popme. ITpumepbl. OCHOBBI
KOPPeJISILIMOHHOTO aHa/In3a.
KoppesisijuoHHoe oTHOILIEeHHE.
KoadduimeHT muHeHOM KOppesiiuiu.
MeTo/, MHOKeCTBEHHOU KOPPeJIsILIH.

—
N

HToro

12

[TK-1

2 TlocTpoeHre MHOKe CTBEHHOU
perpeccuu MetoZioM bpanziona.

[TnaHrpoBaHKe 3KCNIepYMEeHTOB.
AKTHBHBIMN 5KCITIEPUMEHT.

[TocTpoeHMe MHO)KeCTBEHHOMW perpeccuu
MeTozioM bpanjoHa. IInannpoBanue
5KCIIePUMEHTOB AKTUBHBIN 3KCIIEPUMEHT.
ITnau 2K. ITpumepsl.[IpobHbIe PerUKU.
['eHepupytolIlee COOTHOLLEHMUE.
Onpegensroyii KOHTPACT.
Paspernarorasi croco6HOCTh APOOHOH
peruvku. [Tonyperuiuku. Periiku 6osee
BBICOKOH CTereHH ipobHocTH. [Tprmepsi.

12

HToro

12

[TK-1

3 Metogp! onrtumu3sanuu. [1nanbl
BTOPOTO0 nopsifika. KoMmosuijmoHHbIie
naHel bokca. PororabenbHble
LIeHTpa/IbHble KOMIMO3ULIMOHHbIE
riadbl. HekoTopelie cBesenusi o D-
OITUMa/bHLIX TI/IaHAX.

[TorickoBbIE METObI ONITUMHU3ALIUHN.
[TorckoBbIe MeTOBI ONTUMU3ALIAN.
CX0oAuMOCTB aNropuTMOB I0MCKa. 3aja-
ya MOWCKOBOro onTuMyMa. OnrumMu3anus
MeTOZIOM KPY-TOI'0 BOCXOXKZeHUSI.
MeTo/ b1 MOKOOPAUHATHOIO CITyCKa
(mogbema). MeTo/ibl, OCHOBaHHbIE Ha
COMPSKeHHBIX Ha-TIPaBIeHUsIX.
[Ipumepel.CUMIIIEKCHBIE METO/bI
ontumusauuu.[loHsaTHe cuMILIeKca.
Marpuua cumriiekca. K-mepHbie
CcAMILTEKCHI. [Iprumepsl..I11albl BTOPOro
rnopsifka. KoMrosuiroHHbIe IJ1aHbl
Bokca. PoToTabenbHbIe 1jeHTpaTbHbIe

12

[TK-1
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KOMITIO3MIIMOHHBIE I1/IdHbI. HEKOTOPI)IE
CBeleHud O D- onTuManbHBIX Ma-Hax.

HToro

12

Nroro 3a cemectp

36

5.3. Pa3genbl AMCHUIUIMHBI M MEXX/UCIMIT/IMHAPHBIE CBS3M C 00ecneunBarIUMH (PeAbIAYIMMHA)
4 o0ecnieurBaeMbIMH (MOC/IEAYHOIUMHU) AUCHHUIITHHAMHA

Pa3zesnbl JUCLIATIIMHBI U MEXXAUCIUTUIMHAPHBIE CBSI3U C 00eCreunBaromyMu (TpeabIAyIUMUA) 1
obecrieuriBaeMbIMHU (TTOC/IEAYIOLAMH) JUCIIUTUIMHAMY TIPeJCTaB-/IeHbI B Tabuile 5.3.
Tabsmura 5.3 - Paszesnbl AUCIUTUTUHBI M MEXIUCIIUTITAHAPHBIE CBSI3U

Ne pa3zenoB AaHHOW JUCLIATLIAHBI, /151
KOTOPBIX HE0OX0IUMO H3yueHue

No HanMeHOBaHWe JUCLUAIUIAH o0ecreunBaroInx 1 00ecreunBaeMbIX
JVCLIATIIVH
1 2 3
[IpeniecTByroLIKE JUCLUATITUHBI
1 ABTOMaTH3MpOBaHHOEe NpoeKTupoBanue POC + + +
2 MopenupoBaHue TpoijeccoB U 00bekToB (I'TI02) + + +
3 [MpakTHKa Mo noayueHuro mpodeCCHOHaNIbHBIX YMEeHUN + 4 +
Y OTbITa NMPOQeCcCUOHANbHOM JeITeTbHOCTU
[Tocnenyroiiye JUCLUATITUHBI
1 Benenue B mpodeccuto + + +
2 BeiryckHasi KBasmudUKalioHHast pabora + + +
3 OKCriepuMeHTaslbHble UCC/Ie[I0BaHus U + 4 +
CTaTUCTHUCTHUeCKast 0OpaboTka pe3ynbTatoB (I'TIO3)

5.4. CooTBeTCTBHE KOMIIETEHIUH, ()OPMHPYEMBbIX NPHU W3yYeHUH JUCLHHUIUIAHBI, U BU/I0B 3aHATHI
COOTBETCTBHE KOMIETEHIMH, (HOPMHUPYEMbIX TPU H3yUeHWHW JUCLIMIUIMHBI, U BUJOB 3aHATHH
TipeZicTaB/eHo B Tabsuiie 5.4

Tabmua 5. 4 — CoOTBeTCTBUe KOMIETeHIMM W BU/OB 3aHATHH, (OPMHUpPYeMbIX TpU H3yueHUU
JMUCLIATITAHEI
Buabl 3aHaTHMA
3}
= =
< S g
= e = =)
& & 5
S = s (=¥
= T &=} -
o S o 0 Q
[<F)
= = g 3 = dOopMBI KOHTPOJIS
E = 5 = 5
3 = 5 =) 2
N S 5 S
> aQ 3
x4 ) @]
9] ta) o
z 2 :
= S
[K-1 + + + 3amuTa otuerta, TecT

6. InTepakTHBHBIE MeTOABI ¥ ()OPMBI OPraHU3a[UU 00yueHHus
He npegycmorpeno PYII

7. JIabopaTopHbIi MPAKTHKYM
CopeprkaHue y1abopaTopHbIX paboT MpuBezieHO B Tabswiie 7.1.
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Tabmura 7. 1 — Copeprkanue 1abopaTOpHBIX paboT

3 <]
& z S
3 = =
Z 5
= =
Ha3Banus pa3enoB CopepyxaHue 1abopaTopHbIX paboT 2 2 &
= | iE
2 5
= S
7 ceMecTp
1 OcHoBbI Teopuu no06us. Buser KoppensiLiroHHbIl aHa/iM3 3aBUCUMO-CTU 4
perpeccum. MOTPELIHOCTH KOHTPOJISA MPOTS-’)KEHHOCTH
JedeKTOB B U30/ISLIMMA 00-MOTOUHBIX
TIPOBOJIOB OT NTapaMeTPOB PeXUMOB
KOHTPOJISI.
Ntoro
2 TTocTpoeHre MHOYKe CTBEHHOM ITocTpoenre MeTOIOM HAUMEHBIIINX
perpeccuu MetozoM bpaHzioHa. KBa/IpaToB MareMaThuyeCKOW MOJienu
[TnaHvpoBaHKe 3KCTIEPUMEHTOB. MOTPELHOCTH KOHTPOJISI POTSDKEHHO-CTH
AKTUBHBIN 5KCTIEPUMEHT. neeKToB B U30JISAL[UH 0OMOTOUHBIX
TPOBO/IOB OT TTapaMeTPOB PEXXKUMOB
KOHTPOJISI.
ITocTtpoenue meTomom bpanmona Mogenu 4
TMOTPELIHOCTH KOHTPOJISI MPOTSPKEHHOCTU
edeKTOB B U30/ISILIUKA 0OMOTOUHBIX
TIPOBO/IOB OT NTapaMeTPOB PeXUMOB
KOHTPOJISI.
Nroro 8
3 Metogp! onrtumu3sanuu. [1nasHbl Onmumusanys TII nponuTku Hamo-
BTOPOTO Topsi/ika. KOMMO3UI[MOHHbIE | TOUHBIX W3fenuii POA MeToZioM KpyToro
niaHel bokca. PororabenbHble BOCXOX/|eHUs
HTpaJIbHbIe KOMIIO3ULIMOHHBI
LleHTpa/IbHbIe KOMITO3ULIMO e Vtoro 4
rianel. Hekotopele cBesenus o D-
ONTUMaJbHBIX T/IaHAX.
Wroro 3a cemecTp 16
8. IIpakTuyeckue 3aHATHUA
Copiep>xaHye MpakTHUeCKUX paboT npuBeseHo B Tabnuie 8.1.
Tabnuiia 8. 1 — CojepskaHre MpakKTHYeCKHUxX paboT
) g =
B H
S = 0
Z > &
Ha3Banus paszenos CopeprkaHye NpaKTUYeCKUX 3aHSATUN § o =2 QE
=
= | B2
& x
= S}
7 cemecCTp
1 OcHoBbI Teopuu nozi00usi. Busel AddunHbIe Tpeobpa3oBaHUs. ITK-1
perpeccui. [TocTpoeHue BapuallMOHHBIX PS/IOB, 4
SMIIUpUUeCcKUX GYHKIWN pacripeieneHus
Y SMITMpPUYeCcKUe TJIOTHOCTU
pacrpeeieHus!.
PacueT k03¢ dulIeHTOB KOppesisLin 4
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rapaMmeTpoB.
Ntoro 12
2 TlocTpoeHre MHOKe CTBEHHOU [11aHrpoBaHUe KCIIepUMeHTOB AK- 4 [TIK-1
perpeccuu metoziom bpaHzoHa. THUBHBIN 3KcriepuMeHT. [1nanH 2K.
[InanupoBaHue 5KCIIepUMEHTOB. [Tpumepsl.
AKTHBHBIA SKCTIEPUMEHT. [pobHbie pervku. [Tpyumepsl.
[TocTpoeHue MHOXXeCTBEHHOM perpeccuu
MmeTosoM bpaHpoHa.
Nroro 12
3 Metogp! onrtumu3sanuu. [1nasbl Ontumusanys MeTo40M KpyToro 4 IMK-1
BTOPOTO NMopsijiKa. KOMNO3UIIMOHHbIE | BOCXOX/eHHs (CIycKa).
ranbt Bokca. PotorabenbHbie CuMILIeKCHbIe MeTO/bl ONITUMHU3a-LIUH.
LieHTpa/ibHble KOMITO3ULOHHbIe
rianel. Hekotopele cBesenus o D- I1naHel BTOpOro nopsijka.
OIITUMAaJIbHBIX TUIaHaXx. KOMHO:‘}I/H_U/IOHHBIE r1aHbel Bokca.
Nroro 12
Nroro 3a cemecTp 36

9. CamocrosiTesibHast padora
Buzbl camocTosiTeNlbHOM paboThl, TPYA0eMKOCTh U (hopMUpyeMble KOMITeTeHLIMH TIpeJCTaB/ieHbl B
tabmie 9.1.
Tabnuna 9.1 - Bujbl caMocTosiTesIbHOM paboThl, TPYI0EMKOCTb U (JOPMHpPYeMble KOMITeTeHLIUH

<]
EE
.2 g 2
Buzpl camocrosiTenbHOM S > T
Ha3saHus paszenos g " =y @opMBI KOHTPOJIA
) S 2
paboThI S g g
S 2 =
o o 2
= S
7 cemecCTp
1 OcHOBBI TeopuHn [ToaroroBka K 12 |TIK-1 3amuTa otyera, Tecr,
nofo6ust. Buzbl MpaKTAYe CKUM 3aHATUSM, Ortuet 1o 1abopaTopHOM
perpeccuid. ceMHHapam pabore
[TpopaboTKa /eKLIMOHHOTO 8
Marepuasa
OdopmreHue OTUETOB T10 10
naboparopHbIM paboTam
Ntoro 30
2 ITocTpoenune ITogroroBka K 12 |IIK-1 3amura otyeTta, Tecr,
MHO>XeCTBEHHOM MpaKTAYe CKUM 3aHSATUSIM, OrTueT 1o 1abopaTopHOM
perpeccuy MeTooM ceMHHapam pabore
bpangoHa. ITnaHupoBanu
PaH/OHA. 1L/IaHUPOBAHME | 11 536 0TKa JIEKLMOHHOTO 12
5KCIIePUMEHTOB.
pUME Marepuasa
AKTUBHBIN 5KCTIEPUMEHT.
OdopmreHne 0TUETOB M0 10
nabopaTopHbIM paboTam
Ntoro 34
3 MeToapb!l onTuMM3aliiy. | IloaroToBKa K 12 |TIK-1 3amuTa otyera, Tecr,
[1naHblI BTOPOro NMOpsA/Ka. |MPaKTAYeCKUM 3aHATUSM, Ortuet 1o 1abopaTopHOM
Kommno3uioHHble Ti71aHbl | cCeMHAHapaM pabore
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Bokca. PotoTabesibHbie ITpopaboTKa JIeKIMOHHOTO 6
LIeHTpa/bHbIe Marepuasna
II?MHOMHHOHHHQ HHaH]}I)' OdopmiieHre 0TUETOB TI0 10
KOTOpkIe cBefieHUsi 0 D-
CKOTOPBIE CBEACHHA O L~ 10 GopatopHbIM paGoTam
ONTHUMAaJ/IbHBIX T/1aHaX.
Ntoro 28
Wtoro 3a cemecTp 92
IToaroroBka K 3K3aMeHy 36 OK3aMeH
Wtoro 128
9.1. Boripochl Ha MpopadoTKY JIeKIIHOHHOT'0 MaTepHrasia
1. Tlonsatue o marpuiiax. MHdopmalioHHast Matpuiia ®uiiiepa.
2. PerpeccuoHHbIY aHaIM3 B MaTpUUHOU (pome

10. KypcoBas pa6ora
He npenycmotpeno PYII

11. PeiiTHHrOBas cucTeMa JJisl OL[eHKH YCIIeBaeMOCTH CTYAeHTOB

11.1. Ban/bHbIe OLeHKH /11 3/IeMEeHTOB KOHTPOJIsl
Tabsmura 11.1 — BanbHble OLIEHKHU ZIJ1s1 37IeMEHTOB KOHTPOJISI

o . MakcumManbHbIN
. MakcumasbHbIN MakcumasbHbIU
OneMeHTHI yueOHOM 0asin 3a mepuof, Bcero 3a
6am1 Ha 1-yro KT ¢ | 6ans 3a mepuof,
JledTeIbHOCTH Mexay 2KT u Ha ceMecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHelL] cemecTpa
7 ceMecTp
3amnura otueta 6 6 6 18
Otuer 110 /1Tab0OpaTOPHOM 22
pabore
Tect 10 10 10 30
OK3aMeH 30
Hapacraroiym utorom 23 46 70 100
11.2. ITepecuet 0a/I/IOB B OI|€HKH 3a KOHTPO/IbHbIE TOUKH
[TepecueT 6a/IOB B OIIEHKM 3a KOHTPOJIbHBIE TOUKHU TIPeZiCTaB/IeH B Tabmuie 11.2.
Tabmuiia 11. 2 — ITepecueT 6a/IOB B OLIEHKH 32 KOHTPOJIbHbBIE TOUKU
bannel Ha jaTy KOHTPOIBHOW TOUKHU Ouenka
> 90% oT MakcUMa/bHOI cyMMbI OainoB Ha gaty KT 5
Ot 70% 10 89% oT MakcMManbHOW CyMMBbI OasioB Ha gary KT 4
Ot 60% 10 69% OT MaKCMMaJIbHOM CyMMBI OasiioB Ha gary KT 3
< 60% oT MakcuMaJIbHOM cymMMbI OasiioB Ha Aary KT 2

11.3. ITepecuer cymMbI 6a/IJIOB B TPAAAMIIMIOHHYIO U MEXX/[yHAPOJHYIO OL{€HKY

[TepecueT cymMMbI 06a//IOB B TPAJULIMOHHYIO U MEKIYHAPOAHYIO OLIEHKY Tpe/CTaB/eH B Tabiuie

11.3.
Tabnuiia 11. 3 — [TepecueT cyMMbI 0a/IJIOB B TPAAULIMOHHYIO U MEXKAYHAPOAHYIO OLIEHKY

WToroBas cymma 0asinos,

Ouenka (I'OC) YUUTBIBAET yCMEIIHO CAAaHHBIN Ouenka (ECTS)
9K3aMeH
5 (oTMYHO) (3aUTeHO) 90 - 100 A (oT/1M4HO)

CornacosaHa Ha noprtane N¢ 2602




85 -89 B (oueHb x0po1110)

4 (xopolLo) (3auTeHO) 75 -84 C (xoporuo)
70 -74 D ( )
OBJIETBOPUTEILHO
3¢ Y ) 65 - 69 4 P
7IOB/IETBOPUTENBHO) (3aUTEHO
y P 60 - 64 E (mocpezncTBeHHO)
2 (HeyROB/IETEOPUTEILHO) (He Hwxe 60 6asioB F (HeyzmoBieTBOpUTEJILHO)

3aUTEeHO)

12. Yue6Ho-MeTOqHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCIUILTHHBI

12.1. OcHoBHas 1uTeparypa

1. HecmenoBa, H. H. MHoroMepHble MeTOAbI MCC/I€IOBAHUS OMOIOTMUECKUX CHUCTEM
moHorpadus / H. H. Hecmenora, E. I Hesnamora, I B. CmupHOB ; ®efepasbHOe areHTCTBO IO
obpa3oBaHuto, TOMCKHI TOCY/apCTBEHHbIN YHUBEPCUTET CHUCTEM YIpaB/ieHUs W PaZU03JeKTPOHUKU
(Tomck), Kadeapa pagro3neKTpOHHBIX TeXHOJIOTUM U 9KOJIOTMUeCKOro MOHUTOpUHTA. - ToMck : TYCYP,
2007. - 178 c. (Hanmune B 6ubmoreke TYCYP - 40 3k3.)

2. CepadunoBuu, JleB IlnaroHoBuu. IlnaHrpoBaHue 3KcriepuMeHTa : yue6Hoe mocobue / JI. T1.
CepadunHopuu ; denepanbHOe areHTCTBO IO 00Opa3oBaHHI0, TOMCKHH TOCYIapCTBEHHbIN YHUBEPCHUTET
CUCTEM YTIpaBIeHUWsS W PpaJuo3ieKTpoHuKH, Kadeapa komruiekcHOW WH(OpPMAaLMOHHON 0e30macHOCTH
3/IeKTPOHHO-BBIUMC/IUTETBHBIX CUCTeM. - Tomck : B-Crektp, 2006. - 128 c (Hamuunme B OuOIMOTEKE
TYCYP - 134 5k3.)

12.2. lono/iHMTE/IbHAA JIMTepaTypa
1. Cepacdunosuy, JleB [TnatoHoBuu. [1nanupoBanue sxcriepumenTa [Tekcr] : yue6Hoe mocobue /
JI. TI. CepaduHoBuu ; DenepanbHOe areHTCTBO MO oOpa3oBaHHi0, TOMCKHMM TOCyAapCTBEHHBIN
VHUBEPDCUTET CUCTeM yrpaBleHUs U  paguosnekTpoHukd (Tomck), Kadeapa komruiekcHOU
uH(OpMaLIMOHHON 0e30MacHOCTH 37IeKTPOHHO-BLIUMC/IUTE/IBHBIX CUCTEM. - 3-e W3A., Tiepepab. u Ao -
Tomck : B-Cniektp, 2012. - 128 ¢ (Hanuuue B 6ubmioreke TYCYP - 1 3k3.)

12.3. YueOHO-MeToAUECKOE IT0CO0HEe U MPOrpaMMHoe obecrieueHne

1. MopgenmupoBaHue ¥ ONTUMM3AIMs  TEXHOJOTMUecKuxX mporieccoB  POC:  YuebGHoe
MeTtoauueckoe mocobwe / CmupHoB I. B., CmmpuoB . I. — 2012. 99 c. (COmep>XUT OIMUCAHUS
abopaTOpPHBIX M MPAaKTHUECKUX pab0T, MeToAMUeCKHe YKa3aHUs 10 CaMOCTOSITe/TbHON paboTe CTyZeHTOB
) [SnextpoHHbIi pecypc] - Pexxum goctyma: https://edu.tusur.ru/training/publications/1795, cBobogHBI.

2. Cratuctuueckue MeTozibl 00paboTku: YueGHoe MeToaunueckoe rnocobue / CmupHos I B. —
2012. 107 c. (comep>KuUT OMHUCAHWS TPAKTUYeCKMX PAabOT W yKa3aHUsl TI0 CaMOCTOsITeJIbHOW pabore
CTyfeHTOB) [OnekTpoHHbIN pecypc] - Pexxum mocrtyma: https://edu.tusur.ru/training/publications/1791,
CBOOOHBIM.

3. WHdopmaloHHbIe TEXHOJOTMM U aHalAu3 JlaHHBIX: MeToguueckrde yKa3aHUsl 110
BBITTOJTHEHUIO Tab0paTOPHBIX pab0T, OpraHu3aliy NMpaKTHUeCKUX 3aHSATHM U CaMOCTOSITe/IbHOW paboThI /
XKykoBckuit O. W. - 2014, 55 c. [OnekrpoHHbii pecypc] - Pexum  pgocTyma:
http://edu.tusur.ru/publications/4643, cBoOOAHBIT.

4. KommbroTepHOe MOJIeJTMPOBaHME W MPOEKTHpOBaHMe. JIabopaTopHbIi MpakThkym. Yacth 1:
Metoauueckre yka3aHusi K naboparopHbiM paboram / CamvkaeB FO. P. - 2012. 39 c. [OneKTpoHHBIN
pecypc] - Pexxum gocrtyna: http://edu.tusur.ru/publications/2547, cBo60HBIT.

5. KomnbioTepHOe MopenvpoBaHHe W MPOeKTUpOoBaHUe. JIabopaTopHbIM MpakTUKyMm. YacTh 2:
MeToauueckre yKa3aHus K sabopatopHbiM pabotam / AreeB E. FO. - 2012. 79 c. [DnekTpoHHbIH pecypc]
- Pexxum poctyma: http://edu.tusur.ru/publications/2549, cBo6oaHBbI.

12.4. Ba3bl AaHHBIX, HUH(OPMALIIOHHO CTIPABOYHbIE U MOUCKOBbIE CUCTEMbI
1. MatLab, MatCad

13. MaTepuaibHO-TeXHHYeCKoe obecrieueHue JUCIUTIIMHBI
KOMITBIOTEP, MYJIbTUMEeUMHBIN IIPOEKTOP, M/1a3MeHHBIM 3KpaH.
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14. ®oHpA O11eHOYHBIX CPEe/ICTB
@DOH/I, OLIEHOYHBIX CPE/ICTB TIPUBE/IeH B TIPU/IOKEHUH 1.

15. MeTtopnueckye peKOMeHJAALUM 10 OPraHv3ani U3yuYeHus AUCLHMILIMHbI
be3 pekomeHaluu.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKWI TOCYIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YIIPABJIEHVS U PAJTMOD/IEKTPOHUKW»
(TYCYP)

YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/T OLIEHOYHKIX CPEJICTB 10 YUYEBHOW JUCIIATIJIMHE
MojgenupoBaHue 1 ONITUMHU3ALMS TeXHOJIOrHUecKHXx npoueccos POC

YpoBeHb OCHOBHOI 00pa3oBaTe/ibHOM rporpaMmbl: bakanaBpuar

Hanpagnenue noarotoBku (crnenyanbHOCTh): 11.03.03 KoHcTpyHpoBaHue U TeXHOIOTMS 3/1eKTPOHHBIX
CPeACTB

[Mpoduns: TexHo/MOTHs 3TeKTPOHHBIX CPe/ICTB

dopma 0OyueHUs: OUHAsA

dakynsreT: PK®, PagnokoHCcTpyKTOpCKHi (haKyabTeT

Kadenpa: PATOM, Kadeapa paguosieKTPOHHBIX TEXHOJIOTHIA U IKOJIOTHUECKOr0 MOHUTOPUHTA
Kypc: 4

Cemecrp: 7

YuebOHbI# M1aH Habopa 2016 rozga

Pa3paboTumku:
— mnpodeccop kadenpa POTOM Cwmuphos I B.

OK3aMeH: 7 ceMeCTp

Tomck 2016
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

®OC mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
IK-1 CTIOCOOHOCTBIO MOJIE/TUPOBATh 00BEKTHI U L o/mKkeH 3HaTh MeTOZbl MOZIeTUPOBATh
TMPOL{eCChI, UCII0JIb3YSl CTaHAAPTHbIE ITaKeThbl 00BEKTOB 1 MPOLIeCCOB, CTaH/[apPTHBIE
aBTOMAaTM3UPOBaHHOI'O NIPOEKTUPOBaHUS U TraKeTbl aBTOMaTU3UPOBAHHOIO
WCCJIeIOBAHUS TPOEKTUPOBAHUSA U UCCIIeJOBaHUS; METObI

KOPPEJISILMOHHOT0 U perpeCcCUOHHOTO
aHaJiv3a [i7isl BbIsSIBJIEHUS] TECHOTbI
B3aMMOCBsI3eli pa3/TMYHbIX
TeXHOJIOTUYeCKUX (PaKTOPOB U TTOCTPOEHUST
MaTeMaTHU4eCKOro OINvCcaHusi
TEXHOJIOTMYeCKUX MPOLIeCCOB; TEOPHIO
TJIAHUPOBAHUS SKCIIePUMEHTOB;
OTNTHMH3ALIAI0 TEXHOIOTUUe CKUX
TIPOL{eCCOB MOKMCKOBBIMH METOAMU;
MeToZibl (hH3UUeCKOro MO/Ie/TMPOBAHUS Ha
OCHOBe aHa/IOTMi pa3MMUHbIX (H3UUeCKUX
Mo/ieJiel; TeOpHIo MoA00usT; MeTO/IbI
YKMCJIEHHOTO MO/|e/TUPOBAHUS ;

ITomkeH yMeTb MOZIe/TMPOBaTh OOBEKTHI U
TMIPOL{eCChI, MCTIO/Ib3Yysl CTaHAAPTHbIE
rakeThl aBTOMaTU3UPOBaHHOTO
MIPOEKTHPOBAHUS U UCC/Ie[J0BaHKSI;
BBISIBUTH TEXHOJIOTHUeCKre (haKTOphl,
B/IUSIIOLI[ME HA BBIOpaHHBIN
TeXHOJIOTMUeCKHUH TMPo1iecc, BLIOpPATh
KpUTEpPUH KauecTBa IpoLecca u
YCTaHOBUTbH TECHOTY B3aUMOCBSI3U
TeXHOJIOTUYECKHX TapaMeTPOB; CO3/1aBaTh
MaTeMaTuuecKre Mofeu
TeXHOJIOTUYEeCKHX MPOLIECCOB C TTOMOLLIBIO
perpecCMOHHOTO aHa/u3a U MJIaHMPOBaHUS
9KCMepUMEeHTOB; CTaBUTH 3a/jaur
ontumMusauuu TTI u ucronb3oBateb 41 UX
pellieHus TIOUCKOBbIe METO/Ibl; IPOBOJUTh
¢du3myeckoe MoJeupoBaHue U
WCTI0/Tb30BaTh B MO/Ie/TMPOBAHUU aHAIOTUH
pa3IUUHBIX GU3UUECKUX SIBIeHUM;
OTIpeiesisiTh KpUTepUH Moj00ust 1
WCTI0/Th30BaTh WX [I7Is pellleHus 3a/au
texHosoruu POC. ;

ITomkeH Ba/IeTh CIIOCOOHOCTHIO
MO/Ie/TUPOBATh 0OBEKTHI U MPOLeCCHI,
WCTIO/Tb3Ysl CTaHAApTHbBIE TIaKeThbl
aBTOMAaTH3UPOBAHHOTO IPOEKTUPOBaHUS U
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VICCJIe/I0BaHNsT; IpYeMaMH IIaHMPOBaHUS
VICC/Ie[J0OBaHNH CIIOKHBIX CTOXaCTUYEeCKHUX
NIPOLIeCCOB; HaBbIKaMH IPAKTUYeCKOIo
NIpUMeHeHHsI NT0JTyYeHHbIX 3HaHUM /1151
CTaTUCTUYECKOro aHa/ir3a MOoMyYeHHbIX
pe3y/bTaToB; IpUeMaMHy NPOBeJeHUsI
KOPPeJILIMOHHOTIO aHa/lv3a U COCTaB/IeHUs
perpeccuBHbBIX MOZeJIel CJI0KHBIX
CTOXaCTUYeCKHUX MPOLleCCOB; HaBbIKaMHU I10
MO/|e/TMPOBaHUIO U ONTUMM3aLUN
peasibHbIX TeXHOJIOTMUeCKUX MPOL|eCCoB
rpousBozcTea POC ;

OO01ie XapaKTepUCTUKH TOKa3aTesieid U KpUTepueB

TIpYBeZieHbI B Tabmuie 2.
Tabsuiia 2 — O611Me XapaKTePUCTUKH MOKa3aTe/led U KPUTepHeB OLIEHUBAHMsI KOMIIETEHIWH 110 Taram

Oll€eHHMBaHUA KOMHeTeHI_[I/Iﬁ Ha BCeX STdllaX

Tlokasarenu u
KpPUTEPUU

3HaThb

YmeTns

Bnagets

OTMyHO (BBICOKUI
YPOBEHb)

Ob6nazmaet dhakTHueCKUMHU
Y TeopeTHYe CKUMHU
3HAHUSIMM B TIpe/ieJiax
M3yuaemMoi 06/1acTu C

O6nagaeT Auana30HOM
MpaKTUYe CKUX YMEHUH,
TpeOyeMbIX /IJisi pa3BUTHsT
TBOPUYECKUX pelleHuH,

Kontposupyet paborty,
MIPOBO/IUT OLIEHKY,
COBEpIIIEHCTBYET JeUCTBUS
paboThI

MOHMUMAaHUEeM TPaHUI] abcTparupoBaHust
MIPUMEHUMOCTH npobieM
Xoportio (6a30Bbii | 3HaeT (GakThl, NPpUHIUIEL, |O6/MagaeT qUara3oHOM bepeT 0TBeTCTBEHHOCTh 3a

YPOBEHbB) MPOIIeCCHI, 00IIHe MIPAaKTUYECKUX YMEHUH, 3aBepIleHHe 3a/iau B
TIOHSITHSA B TIpe/iesiax TpeOyeMbIX /IS pELlIeHUsT | KCC/IeI0BaHUH,
n3yuyaemol obsactu oTipe/ie/IeHHBIX TTPO0/IEM B | IPUCIIOCA0/IMBAET CBOe

00/1aCTH HUCC/Ie[OBaHUS TIOBe/IeHHE K
o0cTosiITeNTbCTBAM B
peleHHuH mpobiem

YnosnerBoputenbH | O6maziaetT 6a30BbIMU OG6nagaeT OCHOBHBIMHU PabGotaeT npu npsiMmom

0 (TTIOpOTroBBI OOIIMMH 3HAHUSIMU yMeHUsIMH, TpeOyeMbIMU | HaOJTroieHUH

YPOBEHbB) TSI BBITIOJTHEHMS TTPOCTBIX

3a/au

Tabmuia 3 — Orarbl

2 Peamu3anus KOMIIEeTeHI[HIH

2.1 Komnerennus ITK-1

[TK-1: criocoOGHOCTBIO MO/ETUPOBaTh OOBEKTbI U TMPOLIECCHI, WUCMO/b3ys CTaHJAPTHBIE TMAKeThl
aBTOMAaTH3VMPOBAaHHOTO [TPOEKTUPOBAHKUS 1 UCCIIeJOBAHUSI.

st hopMUpOBaHKST KOMIIETEHIIUH HEOOXOAMMO OCYIL|eCTBUTD Psifi 3TArOB. DTaribl HOpMUPOBaHMUs
KOMITETEHLIUH, TIpUMeHsieMble [Ii 3TOTO BUZBLI 3aHATHA WM WCIONb3yeMble CPeACTBAa OLleHHUBaHWUs
Tnipe/icTaB/ieHbI B Tabsurie 3.
OPMHPOBaHHsI KOMITETEHIIUH 1 UCTI0/Ib3yeMbIe CPe/ICTBA OLleHUBaHMUsI

CTaH/IapTHbIE MaKeTbl
aBTOMAaTH3UPOBAaHHOTO
MPOEKTUPOBAHUS U
WCC/IeJOBAaHUST; METO/bI
KOPPeJISILMOHHOTO U
perpecCMOHHOIO aHam3a

CTaHJApTHbIE [1aKeThbl
aBTOMaTH3UPOBAaHHOIO
NIPOEKTUPOBAHUS U
VICC/Ie[J0BaHNs; BbISIBUTD
TeXHOJIOTMYecKre
(bakTOpBbI, BAUSIOLME Ha

CocraB 3HaTb YmeTb Bnanets
CopepxaHue MeTO/ibl MOZIe/TUPOBATh MO/Ie/TMPOBATh 0OBEKTHI U | CITOCOOHOCTHIO
3TaroB 00BbEKTOB 1 TIPOLIECCOB, TMPOL{eCChI, UCIOJIb3YS MO/Ie/TUPOBATh 0OBEKThI U

nponecchbl, UCIOJJIb3yA
CTaHAAPTHLBIE TTdKETHI
dBTOMATHU3HMPOBAHHOI'O
MMPOEKTUPOBAHUA U
Hcciaen0oBaHusd; rIpueMaMu
IMJIaHUPOBdAHUA
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TSI BBISIB/IEHUST T€CHOTBI
B3aUMOCBsI3eli pa3/InuHbIX
TeXHOJIOTUUeCKUX
(hakTOpOB U MOCTPOEHHs
MareMaTHu4eCcKoro
OTMUCAHUS
TeXHOJIOTUUeCKUX
MPOLIECCOB; TEOPHUIO
TIJTAHUPOBAHMUS
9KCTIepUMEHTOB;
OTITUMM3ALINIO
TeXHOJIOTUUe CKUX
TMPOLeCCOB TIOMCKOBBIMU
MeTOZIaMU; METO/IbI
(busmyeckoro
MO/Ie/TUPOBaHUS Ha
OCHOBe aHa/I0Tui
pa3IMUHBIX HU3NUECKUX
Mo/le/iel; TeopHrIo
M0ZI00MsI; METOIbI
YKC/IEHHOTO
MO/Ie/TUPOBAHUS

BbIOpaHHBIN
TeXHOJIOTUYeCKUM
Tpoijecc, BbIOpaTh
KpUTEepUU KauecTBa
Tiporiecca U yCTaHOBUTh
TeCHOTY B3aMOCBSI3U
TEXHOJIOTUUeCKUX
rapaMeTpoOB; CO3/jaBaTh
MaTeMaTHhyecKre MOZesTi
TeXHOJIOTUYEeCKUX
TIPOLIECCOB C ITOMOIIIBIO
perpeccUOHHOTO aHau3a
Y TUTaHUPOBAHUS
9KCTIepUMEHTOB; CTaBUTh
3a/1auu ontumusauuu TT1
Y UCTIO/b30BaTh i UX
pelleHUsI TIOUCKOBhIe
MeTO/Ibl; TIPOBO/IUTh
busuyeckoe
Mo/le/TUpOBaHUe U
WCTIONb30BaTh B
MO/Ie/TMPOBAaHUU aHA/IOTUU
Pa3/IMYHBIX (PU3HUeCKUX
sIB/IEHUH; OTIpe/leNsiTh
KpUTEpUH 1100011 1
WCTI0/Tb30BaTh WX [I/Ist
pelieHus 3a7a4
TexHosiorur POC

HCCJIeJOBAHUM CIOXKHBIX
CTOXaCTHUUeCKUX
TpPOLIeCCOB; HaBbIKAMU
MPaKTUUeCKOTO
MPUMEHEeHHsI T0TyUeHHbIX
3HaHUM [Jis1
CTaTUCTUYECKOTO aHa/13a
TIOJTyUeHHBIX pe3y/bTaToB,;
rippeMaMu TIpOBe/IeHUsI
KOpPeJISILIMOHHOTO
aHasM3a U COCTaBJIeHUs
perpeccuBHbBIX Mozesiei
CTIOXKHBIX CTOXaCTUUECKUX
TPOLIeCCOB; HAaBbIKAMHU T10
MO/Ie/IMPOBaHUIO U
OMTHUMH3ALIUU PeasbHbIX
TeXHOJIOTHYe CKUX
TPOLIeCCOB TIPOM3BO/ICTBA
POC

Bunpl 3aHATHI

* [lpakTrhueckue

* [IpakTHUueckue

* JlaboparopHbie

3aHATUS; 3aHATUS; 3aHATHS;
* JlaboparopHbie * JlabGopaTtopHble * (CamocTodTenbHas
3QHATHS; 3QHSATHSA; paborta;
* Jlekuuy; * Jlekuuuy;
* CamocTrodTenbHas * (CamocrosiTe/ibHast
pabora; pabora;
* [loaroroBka K * TlogroroBka K
JK3aMeHy; 9K3aMeHy;
Wcnons3yemblie * Tecr; * Tecr; * JK3aMeH;
Cp€enCTBa * DK3aMeH; * OK3aMeH;
OLIeHUBaHUs
dopMyIMpOBKa MoKa3aTesiell U KpUTepHeB OLleHHMBAaHUS [JaHHOM KOMITeTeHLIUM TpuBe/leHa B
Tabsure 4.
Tabnuiia 4 — IToka3aTeu U KpUTEPUU OLleHUBAHUSI KOMIIETeHLIMH Ha 3Tarnax
CocraB 3HaTb YmeTb Bnagets
OT/vyHO * CIOCOOHOCTBIO

(BBICOKHMI YPOBEHbD)

* MeTO/ibl MO/Ie/IMPOBaTh
00BEKTOB U MPOLIeCCOB,
CTaH/IapTHbIE MaKeTbl
aBTOMAaTH3UPOBAHHOTO

¢ MOJe/IMpOBaTb
00BeKTBI U rnpoueccsl,
HCI10/Ib3yA CTaHAapTHEIE
IIaKeThbI

MO/IeTUPOBATh 0OHEKThI
Y TIPOLIECChI, UCTIOJB3YS
CTaH/IapTHbIE TTAKEeThI

IMPOEKTHPOBAHUSA U dBTOMATHU3WPOBAHHOT'O dBTOMATHU3WUPOBAHHOT'O
HnccjaegoBaHud; MeTOAbI MPOEKTUPOBaHUA U MMPOEKTUPOBAHUA U
KOppe/auOHHOT0 U HCC/1eJOBaHKA; BEIABUTD nccaeq0BaHMsAd;
perpeCCMOHHOI'O dHa/IM3a | TE€XHOJIOrn4deCcKue rnpueMamMu
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JUTSI BBISIBJIEHHS T€CHOTBI
B3aHMMOCBsI3el
Pa3TMUHBIX
TEXHOJIOTUYE CKMX
(haKTOPOB M MOCTPOEHUs
MaTeMaTH4eCKOro
OTTMCaHUS
TEXHOJIOTUYE CKMX
TIPOL[€CCOB; TEOPHIO
TIJTAHUPOBAHUS
5KCTIePUMEHTOB;
ONTUMM3ALIHIO
TeXHOJIOTUe CKMX
TIPOL[eCCOB MOKMCKOBBIMU
METOZIAMH; METO/IbI
¢usnyeckoro
MO/Ie/TUPOBAHUSI Ha
OCHOBe aHa/IoTHM
Pa3MUHBIX (HH3UUeCKUX
Mo/iefieid; TeOpH0
110I00MSI; METO/IbI
YKMC/IEHHOTO
MO/Ie/TUPOBAHMS

(hakTopkl, BAUSIOLIME Ha
BbIOpaHHBIN
TeXHOJIOTUYeCKUN
TpoLiecc, BIOpaTh
KpUTEpHH KauecTBa
Tipoljecca U YCTaHOBUTD
TEeCHOTY B3aMMOCBSI3U
TeXHOJIOTUUe CKUX
rapaMeTpoB; CO3/laBaTh
MaTeMaTuuecKue Mofeu
TeXHOJIOTUe CKUX
TIPOLIECCOB C MTOMOILBIO
perpecCMOHHOTO aHaau3a
Y TJIaHUPOBaHUS
9KCMepPUMEeHTOB; CTaBUTh
3asaur ontumusarum TI1
Y MCTIO/b30BaTh JJIs1 UX
peliieHus TIOMCKOBbIe
MeTO/Ibl; TIPOBO/IUTh
¢dusmueckoe
MoJieTMpOBaHue U
WCTIO/Th30BaTh B
MO/eTMPOBAHUA
aHaJIOTUU Pa3/IMUHBIX
bU3nUeCcKUX sIBIeHUH;
orpeie/isiTh KpUTEPUU
1000 ¥ UCI0/Ib30BaTh
WX [JI7Is pellieHus 3a/jau
TexHoJioruu POC;

TJIaHUPOBAHUS
HCC/Ie/IOBaHUM CITOYKHBIX
CTOXaCTUYeCKUX
TMPOLIeCCOB; HaBbIKAMU
TpaKkTUue CKOro
TIPUMeHeHHs
T0J/TyYeHHbIX 3HaHUH 17151
CTaTHCTUYECKOTO
aHa/u3a Moy4eHHbIX
pe3y/ibTaToB; MpHeMaMu
TIPOBe/IeHUst
KOppe/SIUOHHOTO
aHa/iM3a U COCTaBJIeHHs
perpeccuBHBIX Mojie/ien
CIOXKHBIX
CTOXaCTUUeCKUX
TPOLIeCCOB; HaBbIKAMU
10 MO/Ie/TMPOBaHUIO0 U
ONTUMH3ALIUU peabHbIX
TEeXHOJIOTHYe CKHUX
TIPOLIeCCOB TIPOM3BO/ICTBA
POC;

Xopotiio (6a30BbIii

¢ MeTO/bl MO e/NPOBATh

* MOZleNMpoBaTh

* CIrIoCOOHOCTBIO

aBTOMaTU3MPOBaHHOTO
MPOEKTHUPOBAHUS U
VICC/Ie[JOBAHNS;

IMMakKeThbI
dBTOMATHU3WPOBAHHOT'O
MPOEKTUPOBaAHHUA U

YPOBEHb) 00BEKTOB U MPOIIeCCOB, 00BEKTHI U MPOLIeCCHI, MO/IeTUPOBATh 0OBEKTHI
CTaHZJapTHbIE MaKeTbl VICTIO/Ib3YyS CTaH/apTHbIe | U MPOLeCChl, UCIIO/b3Ys
aBTOMaTH3MPOBAHHOT'O TIaKeThl CTaH/apTHbIE MaKeThI
MIPOEKTUPOBaHUS U aBTOMAaTU3UPOBAHHOTO aBTOMAaTU3MPOBAHHOTO
WCC/Ie[IOBaHMUS1; METO/IbI NIPOEKTUPOBaHUS U MIPOEKTHUPOBAHUS U
KOPPeJSILIMOHHOTO U WCCJIe/IOBAHUS; BBISSBUTh | MCC/Ie[0BaHUS;
perpecCcOHHOTO aHalr3a | TeXHOJ0ThYyecKue rpremMaMu
JJ1s1 BBISIB/IEHUSI TECHOTBI | (DaKTOPbI, BJAUSIOIIME Ha | TJIaHUPOBaHUS
B3aMMOCBsI3el BbIOpaHHBIM HCC/IeIOBaHUM CJIOKHBIX
pa3/INYHbIX TeXHOJIOTUUeCKUI CTOXaCTUYEeCKUX
TEXHOJIOTHUEeCKUX TIpOLIecc; TPOLIeCCOB; HaBbIKaMU
(hakTOpOB ¥ MOCTPOEHUS MPaKTUYeCcKoro
MaTreMaTh4yeCcKoro MIpYMeHeHUs
OTMCaHUs TMO/TyYeHHBIX 3HAHUM J1J1s1
TEXHOJIOTHUeCKUX CTaTUCTHUECKOTO
TMIPOLIeCCOB; aHasM3a MoTy4YeHHbIX

pe3y/bTaToB;

YIOB/IETBOPUTENIBH | * MeTOZbl MOAEIMPOBaTh | * MO/eIUPOBaTh * CroCOOHOCTBIO

0 (IOpOroBbIi 00BEKTOB 1 MPOL{ECCOB, 00BEKThI 1 MPOLIeCChI, MO/IeNIpoBaTh 00bEKThI

YPOBeHb) CTaHlapTHbIE MMAKEThI WUCIOJIb3ys CTaHJapTHBIE | U IPOLIECChI, UCMO/Ib3Ys

CTaHapPTHBIE ITdKETbI
dBTOMATHU3WPOBAHHOT'O
TIMPOEKTUPOBAHUA U
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HcciaegoBaHuAd, nuccieg0BaHKA,

3 TunoBbIe KOHTPOJILHbIE 3a/JaHUSA
st peanu3aniuyl BBIIIETIEPEUMCIEHHBIX 3a/lau 00y4YeHUs! MCIIO/b3YIOTCS TUTIOBbIE KOHTPOJIbHBIE
3a/laHYsl WK WHbIe MaTepHuasibl, HeoOXoAUMbIe /IJisi OLIeHKU 3HaHWM, YMeHHWH, HaBBbIKOB W (W/IK) OIbITa
JleSTe/IbHOCTH, XapaKTepu3yIOLUX STambl ()OPMHUPOBAaHUSI KOMIIETEHLIMH B Tpollecce OCBOEHUS
oOpa3oBare/ibHOM MPOTrpamMMbl, B C/IeyIOIIeM COCTaBe.

3.1 TecToBBIe 3ajaHUs
— Tlonsatue o matpuiiax. THdopmaioHHas matpuiia ®uiiepa.
— PerpeccronHbIl aHa/MM3 B MaTPUUHOM ome

3.2 DK3aMeHaLIOHHbIe BOIIPOCHI
— OcHoBBI Teopuu TIof00Us. Buzbl perpeccuii
— TlocTpoeHre MHOXKeCTBEHHOM perpeccuu MeToJoM bpaHoHa. [TnaHupoBaHye 3KCIIepUMEHTOB
— Mertogb! onrtumusatmu. [1nanel BToporo nopsigka. KommnosuivoHHsle 1iaHsl bokca

3.3 TembI 1a00paTopHBIX padoT

— KoppessLMoHHbIN aHaIu3 3aBUCUMO-CTH [TOTPeLIHOCTH KOHTPOJIS MPOTS-KeHHOCTH Jle(peKTOB
B M30JISIL[IM 00-MOTOYHBIX ITPOBOZIOB OT TIAPAMETPOB PEKMMOB KOHTPOJISL.

— IlocTpoeHue MeTOZOM HauMMeEHBIIWX KBaJpaTOB MaTeMaTUUeCKOM MOJe/Ny IOTrpPelHOCTH
KOHTPOJISI TIPOTSDKEHHO-CTU /le(eKTOB B M30JISLIMM OOMOTOYHBIX TPOBOZOB OT IapaMeTpPOB PEKUMOB
KOHTPOJIA.

— Iloctpoenune Metosiom bpaHz0Ha MOZie/I MOTrPeLIHOCTH KOHTPOJISl MPOTSDKEHHOCTH Jle(heKTOB
B W30/ OOMOTOYHBIX TPOBOZIOB OT NapaMeTPOB PEKUMOB KOHTPOJIS.

— Onrumusanus TTI nponuTKY HaMO-TOUHBIX U3Ziennid POA MeToZ0M KPyTOro BOCXOXKZEHUs

4 MeTtognueckye MaTepHaJsibl
Inst obecrieueHust mporiecca oOyueHHst U pellieHus 3a7au 00y4yeHUsi UCIIONb3YIOTCS CIeAyHoIe
MaTepuarlbl:
— MeToAUuYecKue Marepuasbl, OrMpefessitollie TMpOoLefypbl OLIEHWBaHUSl 3HAHWN, YMeHUH,
HaBLIKOB U (WIM) OMbITa [AeATeTbHOCTU, XapaKTePU3YIOL[UX 3Tarnbl (OpP-MUPOBAHUS KOMIIETEHLIWH,
corsiacHo 11. 12 paboueii TporpaMMel.

4.1. OcHoBHas UTeparypa

1. HecmenoBa, H. H. MHoromepHble MeTOAbI HCC/IeAOBaHUS OHONOTUYECKUX CHUCTEM
moHorpadus / H. H. Hecmenora, E. I HesnamoBa, I B. CmupHOB ; ®efepasbHOe areHTCTBO IO
obpa3oBaHuto, TOMCKHUI TOCY/apCTBEHHbIN YHUBEPCUTET CHUCTEM YTIpaB/ieHUs] W PaZU03JIeKTPOHUKU
(Tomck), Kadenpa pagro3neKTpOHHBIX TeXHOJIOTUM U 9KOJIOTMUeCKOro MOHUTOpUHTA. - ToMck : TYCYP,
2007. - 178 c. (Hanmuuue B 6ubmmoreke TYCYP - 40 3k3.)

2. CepadunoBuu, Jle IlnaroHoBuu. [lnaHrpoBaHue 3KcriepuMenTa : yue6Hoe mocobue / JI. I1.
CepadunoBuu ; PenepanbHOe areHTCTBO Mo oOpa3oBaHMIO0, TOMCKHI TOCYJapCTBEHHBIM YHUBEPCUTET
CHCTeM YTIpaBJIeHHsI W Pa/In0371eKTpoHUKY, Kadeapa komruieKcHON uHGOpPMAaIlMOHHON 6e30macHOCTH
3/IeKTPOHHO-BBIUMC/IUTETBHBIX CUCTeM. - Tomck : B-Cnektp, 2006. - 128 c (Hamuune B OubOIMOTEKE
TYCYP - 134 5k3.)

4.2. lonosHMTe/IbHAA IMTEeparypa
1. CepadunoBuy, JleB IInaTronoBnu. [InaHnpoBanue sxkcriepumenTa [Tekcr] : yue6HOe ocobue /
JI. TI. CepadunoBnu ; DenepanbHOe areHTCTBO MO 00Opa3oBaHHIO, TOMCKHI TOCYZApCTBEHHBIN
YHUBEPCUTET CUCTeM yIpaBieHWss U  paguolsnekTpoHuku (Tomck), Kadenpa komruiekcHoM
nH(pOpMaLIMOHHOM 0e30MacHOCTH 371eKTPOHHO-BBIUMC/IUTE/BHBIX CUCTEM. - 3-e W3f., Tepepab. u gom. -
Tomck : B-Criektp, 2012. - 128 c (Hamune B 6ubnmoreke TYCYP - 1 3k3.)

4.3. YueOHO-MeToUUeCKoe MocodHue U MporpaMMHoe odecreueHne
1. MogenmupoBaHuie ¥ ONTUMM3AIMs ~ TEXHOJOTMYeCcKuX TporieccoB  POC:  YuebGHoe
MeTtoauueckoe mocobwe / CmupHoB I. B., CmmproB . I. — 2012. 99 c. (Comep>XUT OIMUCAHUS
7abopaTOpPHBIX U MPAaKTHUECKUX pab0T, MeToAMUeCKHe YKa3aHUs 110 CaMOCTOSITe/TbHON paboTe CTyZeHTOB
) [DnekTpoHHBIM pecypc] - Pexxum goctyma: https://edu.tusur.ru/training/publications/1795, cBo60gHBIH.
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2. Cratuctuueckue MeTtozibl 00paboTku: YueGHoe MeToamnueckoe rnocobwe / CmupHoB I B. —
2012. 107 c. (comep>KuUT OMUCAHUs TPAKTHYeCKUMX PabOT M yKa3aHUsl 110 CaMOCTOsITeJIbHOW pabore
CTyfeHTOB) [JnekTpoHHbIN pecypc] - Pexxum pocrtyma: https://edu.tusur.ru/training/publications/1791,
CBOOOHBIM.

3. WHdopmalioHHbIe TEXHOJOTMM U aHalAu3 JaHHBIX: MeToguueckde yKasaHUsl 110
BBITOJIHEHUIO 1ab0paToOpHBIX paboT, OpraHu3aly NMpakKTUUeCKUX 3aHSATUM U CaMOCTOsITe/IbHOW paboThI /
XKykoBckuti O. W. - 2014, 55 c. [OnekrpoHHbii pecypc] - Pexum  jgocTyma:
http://edu.tusur.ru/publications/4643, cBoOOAHBIT.

4. KomrmbroTepHOe MOJIeTUPOBaHME W MPOEKTHpOBaHMe. JIabopaTopHbIi MpakTukym. Yacth 1:
MeTtoauueckue ykKaszaHus K JsiabopatopHbiM paboram / CamukaeB FO. P. - 2012. 39 c. [DyeKTpoHHBIM
pecypc] - Pexxum mocrtymna: http://edu.tusur.ru/publications/2547, cBo60HBIT.

5. KommnbioTepHoe MopenvpoBaHHe W TMPOeKTHpoBaHUe. JIabopaTopHbIi MpakTukym. YacTth 2:
MeToauueckre yKa3aHus K jabopatopHbiM pabotam / AreeB E. FO. - 2012. 79 c. [DnekTpoHHbIM pecypc]
- Pexxum pocryma: http://edu.tusur.ru/publications/2549, cBoO6oAHBIT.

4.4. ba3bl JaHHBIX, HHPOPMALIMOHHO CIIPABOYHbIE U MOUCKOBbIE CHCTEMbI
1. MatLab, MatCad
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